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Beseda direktorja

Word of the Director

In its mission statement the National Institute
of Chemistry has pledged to devote itself to sci-
entific excellence, education and strong coop-
eration with industry, since it is our goal to make
an important contribution to the improvement
of the quality of life and economic advance-
ment of our society.

In order to reach such high goals one must strive
towards the highest level of science and one
must create the conditions necessary to keep
and attract the best scientists. Large invest-
ments, such as those into research equipment
and modernization of the Institute, have allowed
us to create working conditions that are more
comparable to some of the most successful re-
search institutions in the world. A good exam-
ple of the success of our current direction is the
National Center for High Resolution NMR
Spectroscopy, which allows domestic and for-
eign researchers from academic and industrial
organizations access to top-notch infrastructure.
With more modern research equipment, our
scientific goals have become higher and we are
able to conduct ourselves more confidently in
the international sphere.  Over the past few years

V poslanstvu se je Kemijski in{titut zavezal
znanstveni odli~nosti, izobra`evanju in dobre-
mu sodelovanju z gospodarstvom, saj `elimo
pomembno prispevati k izbolj{evanju kvalitete
`ivljenja in ekonomskemu napredku na{e
dru`be.

Za doseganje visokih ciljev je klju~no doseganje
najvi{je svetovne ravni znanja ter ustvarjanje
pogojev za ohranitev in pritegnitev najbolj{ih
strokovnjakov. Velike investicije, tudi v ve~jo
raziskovalno opremo, ter posodobitve in{tituta
omogo~ajo tak{ne pogoje dela, ki so bolje
primerljivi z najuspe{nej{imi raziskovalnimi
ustanovami po svetu. Dober primer uspe{nosti
na{e usmeritve je Nacionalni center za NMR
spektroskopijo visoke lo~ljivosti, ki omogo~a
delo na vrhunski infrastrukturi doma~im in tujim
raziskovalcem iz akademskih in gospodarskih
organizacij. Na{i znanstveni cilji postajajo s
sodobnej{o raziskovalno opremo vi{ji, bolj
samozavestno lahko nastopamo tudi v medna-
rodnem prostoru. V preteklih letih je tak{na
strategija prispevala k stalnemu dvigu kvalitete
znanstvenih publikacij na{ih raziskovalcev in
njihovo ve~jo odmevnost. Postali smo uspe{en
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this strategy has contributed to the continuous
rise in the quality of scientific publications of
our researchers and to their greater visibility.
We have become a successful partner and co-
ordinator of European and other international
research projects. One of the great successes
of the past year was the European Polymer
Congress held in Portoro•, organized by our
Laboratory for Polymer Chemistry and Technol-
ogy, which had more than 800 participants
from 49 countries. Greater involvement in the
international sphere, which is shown through
the cooperation of groups in international as-
sociations, projects and organizations of inter-
national scientific meetings, has also increased
the interest of foreign scientists in conducting
research work at the National Institute of Chem-
istry. The number of foreign scientists working
at NIC is therefore rising.

NIC has built up a strong partnership with uni-
versities and the industry, which has allowed
joint work on research projects and harmonized
investment in larger research equipment.

We have also built up a bank of mutual trust
with the university, which allows more open
discussions and better cooperation. Better co-
operation also brings greater success. An ex-
ample of this cooperation is the 2007 repeat
of the great success at the world competition
in synthetic biology, where students from
Slovenia overcame competing groups from
some of the highest ranking universities in the
world. We have also seen an increase in stu-
dent interest in carrying out undergraduate and
graduate research work towards their PhDs at
our Institute.

Many researchers at NIC are capable and have
the desire to cooperate successfully with indus-
try. The trend towards faster growth in terms
of cooperation with industry continues. The
smooth operation of the Institute has played
an important part in this. We are proud that
we have been able to contribute to the devel-
opment of technology for biological drugs at
Lek Pharmaceutical Company, which is one of

partner in koordinator evropskih in drugih
mednarodnih raziskovalnih projektov. In{titut
sodeluje pri organizaciji seminarjev in najve~jih
mednarodnih znanstvenih sre~anj. V lanskem
letu je zelo odmeval Evropski polimerni kongres
v Portoro`u s preko 800 udele`enci iz 49 dr`av.
Velika vpetost v mednarodni prostor, ki se ka`e
v sodelovanjih v skupnih mednarodnih zdru`en-
jih, projektih in organizaciji mednarodnih
znanstvenih sre~anj, pa pove~uje tudi interes
tujih znanstvenikov za raziskovalno delo na
Kemijskem in{titutu. [tevilo znanstvenikov na
Kemijskem in{titutu, ki prihajajo iz tujine, je zato
vse ve~je.

Kemijski in{titut je zgradil trdna partnerstva z
univerzami in gospodarstvom, kar omogo~a
skupno delo na raziskovalnih projektih in
usklajeno investiranje v ve~jo raziskovalno
opremo.

Z univerzami smo zgradili medsebojno zau-
panje, ki omogo~a odkrite razgovore in bolj{e
sodelovanje. Dobro sodelovanje pa prinese tudi
odmevne uspehe. Primer tak{nega sodelovanja
iz leta 2007 je ponovitev odli~nega uspeha
{tudentov na svetovnem tekmovanju iz sintezne
biologije, kjer so premagali ekipe iz univerz, ki
se na mednarodnih lestvicah kakovosti uvr{~ajo
najvi{je. Na Kemijskem in{titutu pa opa`amo
tudi vse ve~ji interes {tudentov za raziskovalno
delo na na{i instituciji za izdelavo tako
diplomskih del kot tudi doktorskih disertacij.

Mnogi raziskovalci na Kemijskem in{titutu so
usposobljeni in imajo `eljo za uspe{no
sodelovanje s podjetji. Nadaljuje se trend hitre
rasti sodelovanja z gospodarstvom. Pomembno
vlogo pri tem ima dobro urejeno poslovanje
in{tituta. Ponosni smo, da smo pomembno
prispevali k razvoju tehnologij za biolo{ka
zdravila v Leku, ki je sedaj med redkimi podjetji
v svetu, ki tr`i zdravila, ki so produkt te zahtevne
tehnologije.

V preteklih letih smo se lotili nekaterih
dolgoro~nih ciljev, ki {e niso realizirani.
Pomemben cilj Kemijskega in{tituta je {e
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the rare companies in the world that is market-
ing drugs that are products of this demanding
technology.

In the past few years we have set out some
long-term goals, which have not yet been real-
ized. One of the important goals of the Insti-
tute has been to be more actively included in
the educational system and to establish the
Research School of the National Institute of
Chemistry. We expect that we will receive the
necessary consensus this year and wrap up the
process of setting up the school. Thus, the re-
searchers at NIC will contribute even more to
creating higher quality education in Slovenia
and will help to attract ambitious high school
students into the study of the natural sciences
and technology.

The many renovations and adaptations at the
Institute have created better working conditions
and helped to improve the tight space issues.
However, the only long-term solution that will
truly help the development of the Institute, even
in the area of education, will be moving into a
new larger building. It is very important that
decisions regarding such a move be made as
quickly as possible.

All of the employees, students, and partners of
the NIC have contributed to the great results
achieved by the Institute in 2007. Nevertheless,
there are still great challenges awaiting NIC,
which can only be faced with strong coopera-
tion within the Institute and solid partners from
outside the Institute.

aktivnej{e vklju~evanje v izobra`evalni sistem in
ustanovitev Raziskovalne {ole Kemijskega
in{tituta. Pri~akujemo, da v leto{njem letu
pridobimo vsa potrebna soglasja in dokon~amo
proces ustanavljanja {ole. Tako bodo raziskovalci
Kemijskega in{tituta {e bolj prispevali k
doseganju visoke kvalitete izobra`evanja v
Sloveniji in pomagali pritegniti ambiciozne
dijakinje in dijake v {tudij naravoslovja in
tehnike.

Mnoge obnove in adaptacije na in{titutu so
omogo~ile bolj{e pogoje za delo in nekoliko
omilile prostorsko stisko. Kljub temu je lahko
trajnej{a re{itev, ki bi omogo~ila nadaljnji razvoj
in{tituta tudi v smeri izobra`evanja le postavitev
novega objekta in{tituta. Pomembno je, da so
odlo~itve glede preselitve sprejete ~im hitreje.

K odli~nim rezultatom Kemijskega in{tituta v
letu 2007 so prispevali prav vsi sodelavci in
partnerji in{tituta. Pred Kemijskim in{titutom pa
{e ostajajo veliki izzivi, ki jih bo mogo~e sprejeti
le z dobrim sodelovanjem na in{titutu in trdnim
partnerstvom navzven.

doc. dr. Peter Venturini
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Poslanstvo Kemijskega in{tituta

The Mission of the National Institute of Chemistry

- Kemijski in{titut je v Sloveniji vodilna in v svetu
prepoznavna raziskovalna organizacija na
podro~ju kemije in sorodnih disciplin.

- Z raziskovalnim delom in moderno infra-
strukturo zagotavlja vrhunske znanstveno -
raziskovalne dose`ke, vzgojo kadrov in prenos
novih znanj v gospodarstvo.

- Kemijski in{titut s svojim delom pomembno
prispeva h gospodarskemu napredku in
izbolj{anju kakovosti `ivljenja v Sloveniji.

- The National Institute of Chemistry is
Slovenian leading and worldwide known re-
search institution in the field of chemistry and
related disciplines.

- Performed research and modern infra-
structure enables top-level scientific research
achievments, nurturing new human poten-
tials and transferring knowledge into the
economy.

- The results of National Institute of Chemistry
substantially contribute to the economic
growth and improvement of quality of life in
Slovenia.
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Institute Management

VODSTVO / MANAGEMENT

- Direktor / Director
doc. dr. Peter VENTURINI

- Pomo~niki direktorja /
Assistant directors
mag. Renata VUGA
mag. Andreja VRAN (do / until 16.12.2007)
Jo`i ̂ E[NOVAR (v.d. pomo~nice direktorja,
od / since 21.12.2007) 

- Svetovalca direktorja /
Councellors to the director
doc. dr. Janko @MITEK
Jo`i ^E[NOVAR (od / since 7.5.2007, do /
until 21.12.2007) 

^LANI UPRAVNEGA ODBORA /
BOARD OF GOVERNORS
- dr. Matej Penca, predsednik / president
- prof. dr. Janez Plavec, podpredsednik /

vice-president
- mag. Janko Burgar (od / since 1.2.2007

do / until 20.6.2007)
- dr. Gregor Gomi{~ek
- prof. dr. Roman Jerala
- doc. dr. Andrej Kitanovski (do / until

1.2.2007)
- prof. dr. Tamara Lah
- dr. Brina Ornik
- Bogo [est
- prof. dr. Toma` [olmajer
- doc. dr. Ale{ [trancar (od / since 20.6.2007)

^LANI ZNANSTVENEGA SVETA /
SCIENTIFIC COUNCIL
- doc. dr. Janko Jamnik, predsednik /

president
- dr. Albin Pintar, podpredsednik / vice-

president
- dr. Franc Avbelj
- prof. dr. Branko Bor{tnik
- prof. dr. Roman Jerala
- prof. dr. Ven~eslav Kau~i~
- prof. dr. Janez Plavec
- prof. dr. Milenko Ro{
- izr. prof. dr. Majda @igon
- doc. dr. Peter Venturini, direktor (~lan po

funkciji / member by function)

^ASTNI ^LANI / HONORARY MEMBERS
- prof. dr. Igor BELI^�, 19. 12. 1986
- dr. Marta BLINC�, 19. 12. 1986
- prof. dr. Bojan DR@AJ�, 19. 12. 1986
- dr. Jo`e FEGE[�, 19. 12. 1986
- prof. dr. Vera JOHANIDES�, 19. 12. 1986
- prof. dr. Roman MODIC�, 19. 12. 1986
- prof. dr. Tihomir NOVAKOV, 19. 12. 1986
- prof. dr. Robert LAFFERTY, 15. 6. 1994
- prof. dr. Walter STEINER, 15. 6. 1994
- prof. dr. D. Luc MASSART�, 8. 3. 1995
- prof. dr. John R. HELLIWELL, 21. 10. 1996
- prof. dr. Joachim MAIER, 17. 4. 1996
- prof. dr. Du{an HAD@I, 9. 10. 2001
- prof. dr. Joseph WANG, 15. 6. 2007
- prof. dr. Milan RANDI], 27. 9. 2007
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Prihodki Kemijskega in{tituta

Revenues of the National Institute of Chemistry

SLIKA

Prihodki Kemijskega in{tituta v mio EUR.

FIGURE

Revenues of the National Institute of Chemistry in

million euros.
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Personnel

Na dan 31. 12. 2007 je bilo na Kemijskem
in{titutu 256 zaposlenih, od tega 104 doktorji
znanosti, 9 magistrov, 102 z visoko izobrazbo,
10 z vi{jo izobrazbo, 22 s srednjo in 9 z ni`jo
izobrazbo. [tevilo zaposlenih se je glede na
predhodno leto pove~alo za 6 %, predvsem na
ra~un uspe{nih prijav na razpis za mlade
raziskovalce.

On December 31st 2007, we have recorded 256
employees with the following degree of
education: Ph.D. (104), Master degree (9),
Bachelor degree (102), Associate degree (10),
secondary school (22) and less than secondary
school (9). Compared to the previous year the
number of employees rose by 6 %, mainly due
to a number of successful applications for the
“Young Researcher” tender.

SLIKA

Izobrazbena struktura zaposlenih na Kemijskem

in{titutu v letu 2007.

FIGURE

Employees level of education at the National Insti-

tute of Chemistry in 2007.
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Doktorati, magisteriji in diplome v letu 2007

Doctoral, Master’s and Graduate Theses in Year 2007

DOKTORATI / DOCTORAL THESES

- Luka Zevnik, 11.1.2007

- Bor{tnik Urban, 21.5.2007

- Japelj Bo{tjan, 7.6.2007

- Vasko Jovanovski, 13.6.2007

- Butinar Lorena, 15.10.2007

SLIKA
Doktorati, magisteriji in diplome v letih
1999 / 2007.

FIGURE
Ph.D., M.Sc., and B.Sc. theses in years
1999 / 2007.

- Mohor~i~ Martina, 26.10.2007

- Kri`man Mitja, 21.11.2007

- Vince Jelica, 23.11.2007

- Strm~nik Du{an, 19.12.2007

- Bren Urban, 21.12.2007
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[TEVILO DIPLOM, MAGISTERIJEV, DOKTORATOV, MENTORSTEV IN KOMENTORSTEV S
STRANI ZAPOSLENIH NA KEMIJSKEM IN[TITUTU

NUMBER OF B. Sc., M. Sc., Ph. D. THESES, MENTORSHIPS AND COMENTORSHIPS BY
EMPLOYEES OF NATIONAL INSTITUTE OF CHEMISTRY

1 diploma / Undergraduate Thesis
10 doktoratov / Doctoral Theses
7 mentorstev pri diplomah / Mentorships of Undergraduate Theses
2 mentorstvi pri magisterijih / Mentorships of Master’s Theses
11 mentorstev pri doktoratih /  Mentorships of Doctoral Theses
21 komentorstev pri diplomah / Comentorships of Undergraduate Theses
1 komentorstvo pri magisterijih / Comentorship of Master’s Theses
5 komentorstev pri doktoratih / Comentorships of Doctoral Theses
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Objave v letu 2007

Published Works in Year 2007

SLIKA
Objavljena dela (~lanki, knjige, poglavja, patenti) v
letih 1999 / 2007.

FIGURE
Published works (papers, books, chapters, patents)
in years 1999 / 2007.
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Mednarodno sodelovanje

International Cooperation
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Nagrade in priznanja podeljena sodelavcem
in{tituta v letu 2007

Awards and Recognition of Collaborators of the
National Institute of Chemistry in 2007

Ob 60. letnici Kemijskega in{tituta so bile prvi~
podeljene presti`ne Preglove nagrade (Grand
Hotel Union, Ljubljana, 29. maj 2007).

The prestigious Pregl Awards were awarded for
the first time at the occasion of the 60th
anniversary of the National institute of Chemistry
(Grand Hotel Union, Ljubljana, May 29, 2007).

Slavnostni govornik na dogodku je bil premier
Janez Jan{a

The Honorary Speaker was the Prime Minister
of Slovenia Janez Jan{a
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Veliko Preglovo nagrado Kemijskega
in{tituta za raziskovalno delo je prejel
akademik prof. dr. Du{an Had`i, za izjemne
znanstvene dose`ke na razli~nih raziskovalnih
podro~jih

The Grand Pregl Award of the National
Institute of Chemistry for Research Work
was awarded to Member of the Slovenian
Academy of Sciences Professor Du{an
Had`i for his outstanding work in various fields
of research
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Preglovo nagrado Kemijskega in{tituta za
izjemne dose`ke je prejel prof. dr. Janez
Plavec, za pomembne znanstvene dose`ke na
podro~ju raziskav gradnikov nukleinskih kislin
z uporabo magnetne resonance.

The Pregl Award of the National Institute
of Chemistry for outstanding acheive-
ments was received by Professor Janez
Plavec, for his important scienctific achieve-
ments in the research of nucleic acid building
blocks using magnetic resonance.
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The Pregl Award of the National Institute
of Chemistry for outstanding doctoral
work in the field of chemistry and related
sciences was awarded to Dr. Vasko
Jovanovski; December 13, 2007.

Preglovo nagrado Kemijskega in{tituta za
izjemno doktorsko delo na podro~ju
kemije in sorodnih ved je prejel dr. Vasko
Jovanovski; 13. 12. 2007.
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- prof. Josephu Wangu za dolgoletno
plodno sodelovanje z raziskovalci Kemijskega
in{tituta, za njegov neprecenljiv prispevek k
ugledu in{tituta in njegove izjemne dose`ke
na podro~ju elektrokemije in razvoja ke-
mijskih senzorjev. (Ljubljana, 15. 6. 2007)

- Professor Joseph Wang, for his many years
of fertile research collaboration with the
researchers of the National Institute of
Chemistry, for his invaluable contribution to
the reputation of the Institute, and his
exceptional achievements in the field of
electrochemistry and the development of
chemical sensors. (Ljubljana, June 15, 2007)

Naziv ~astni ~lan Kemijskega in{tituta je
bil podeljen:

The Naming of an Honorary Member of
the National Institute of Chemistry was
given to:
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- prof. Milanu Randi}u, za njegov nepre-
cenljiv prispevek k promociji Kemijskega
in{tituta in slovenske znanosti na podro~ju
ra~unalni{ke kemije. (Ljubljana, 27. 9. 2007)

- Professor Milan Randi}, for his invaluable
contribution to the promotion of the National
Institute of Chemistry and Slovenian science
in the field of computational chemistry.
(Ljubljana, September 27, 2007)
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ZOISOVE NAGRADE IN PRIZNANJA 2007,
22. 11. 2007

ZOIS PRIZE AND RECOGNITION 2007,
November 22, 2007

Docent dr. Janko Jamnik je prejel Zoisovo
priznanje za pomembne dose`ke na podro~ju
znanosti o materialih.

Dr. Janko Jamnik, Assist. Prof. received the
Zois Recognition for important achievements
in the area of materials science.
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Tekmovanje iGEM (international Gene-
tically Engineered Machines), na univerzi
Massachusetts Institute of Technology (MIT),
Cambridge, ZDA; 3. – 4. 11. 2007

iGEM Competition (international Gene-
tically Engineered Machines), at the
Massachusetts Institute of Technology (MIT),
Cambridge, USA; November 3 – 4, 2007

Slovenska ekipa {tudentov je na tekmovanju
raziskovalnih projektov na podro~ju sintezne
biologije z novim pristopom zdravljenja oku`be
z virusom HIV osvojila prvo mesto na
podro~ju zdravja in medicine, kar je
ponovitev izjemnega uspeha iz leta 2006.
Zasnova in raziskovalno delo projekta sta pod
mentorskim vodstvom potekala na Kemijskem
in{titutu. Mentorji so prejeli nagrado Prome-
tej znanosti za znanstveno komuniciranje,
ki jo podeljuje Slovenska znanstvena fundacija
ter Sokratovo odli~je za visoko{olsko
didaktiko.
Ve~ na strani 161

Team of Slovenian undergraduate students
together with their mentors from the National
Institute of Chemistry Slovenia.
The team won the first prize for the project
in the field of Health and Medicine,
repeating the success at this competition from
the previous year. Young Slovenian synthetic
biologists devised a mutation-independent
defence against HIV.
The mentors obtained the Prometheus
Scientific Award for scientific commu-
nication granted by Slovenian Scientific
Foundation, and Socrates Award for high
education didactics.
More: page 161
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37. Krkine nagrade 2007; Novo mesto, 19.
10. 2007
- dr. Mateja Novak [tagoj je prejela 

nagrado za posebne dose`ke na podro~ju
raziskovalnega dela. Nagrado je prejela za
doktorsko delo z naslovom  “Heterologna
ekspresija iz promotorja GAL1 v na~rtovanih
mutantah kvasovke Saccharomyces cere-
visiae”, somentor: prof. dr. Radovan Komel.

- Monika Cigli~ je prejela nagrado za
diplomsko delo z naslovom: »Vpliv sprememb
MyD88 na signalizacijo Tollu-podobnih
receptorjev«; mentor: prof. dr. Roman Jerala.

Pre{ernove nagrade {tudentom Fakultete
za kemijo in kemijsko tehnologijo, Uni-
verza v Ljubljani; december 2007
- Alen Kljaji}, za diplomsko delo: “Sinteza

antimonovih mezoporoznih silikatov”;
somentor: prof. dr. Ven~eslav Kau~i~.

- Tilen Nastran, za diplomsko delo: “Stacio-
narni model nizkotemperaturne gorivne celice
s protonsko izmenjalno membrano”; men-
tor: akademik prof. dr. Janez Levec; delovni
mentor: dr. Stanko Ho~evar.

37. Krka Prize 2007; Novo Mesto, October
19, 2007
- Dr. Mateja Novak [tagoj received the prize

for special achievements in research. She
received the award for her doctoral work
entitled “Heterologous expression in desig-
ned mutant strains of yeast Saccharomyces
cerevisiae using the GAL1 promoter”, co-
mentor: Professor Radovan Komel.

- Monika Cigli~ received the award for her
undergraduate degree work entitled “The
effect of modification of protein MYD88 on
Toll-like receptor signaling”; mentor: Profes-
sor Roman Jerala.

The Pre{eren Prize to students from the
Faculty of Chemistry and Chemical
Technology, University of Ljubljana;
December 2007
- Alen Kljaji}, for his undergraduate research

degree work entitled: “Synthesis of antimony
mesoporous silicates”; co-mentor: Professor
Ven~eslav Kau~i~.

- Tilen Nastran, for his undergraduate
research degree work entitled: “Stationary
model of low-temperature PEMFC”; men-
tor: Professor and Member of the Academy
of Sciences Janez Levec, PhD; working
mentor: Dr. Stanko Ho~evar.
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Splo{ni sektor
General Sector

Zaposleni v splo{nem sektorju

General Sector - Employees

UPRAVA / ADMINISTRATION
Izidor Babnik
Francka Dobnikar
Muharem Husi}
Marija Merzel
Vida Petrov~i~
Brigita Pirc
Tanja Svetic
Velesa Mrak
Andreja Zupan~i~

TEHNI^NE DELAVNICE /
TECHNICAL SERVICES
Vladimir Mrzel (vodja / head,
do / until 31.7.2007)
Robert Vidmar (vodja / head,
od / since 1.8.2007)
Toni Ambro`
Gregor Babnik

Marjan Smole
Pavle Vrhovec

RA^UNOVODSTVO, PLAN IN
ANALIZE / ACCOUNTING, PLANNING AND
ANALYSES
Barbara Dori}
Zlatka Skok
Vedrana Goren{ek
Maja Miri}
Janja Pintari~
Irena Oblak
Radovan Stritih
Tanja Volov{ek

KNJI@NICA / LIBRARY
Lilijana Grah
Lucija Kramberger
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Splo{ni sektor
General sector

[TIPENDIJE / SCOLARSHIPS
Alen Kljaji}
Peter Miklavc
[pela Miklavi~
David Perko
Andrej Tehovnik
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L01
Laboratorij za molekularno modeliranje
in NMR spektroskopijo

Laboratory for Molecular Modelling and
NMR Spectroscopy

VODJA / HEAD
prof. dr. Branko Bor{tnik

RAZISKOVALCI / RESEARCHERS
dr. Franc Avbelj
dr. Urban Bor{tnik
dr. Urban Bren
doc. dr. Simona Goli~ Grdadolnik
doc. dr. Jo`e Grdadolnik
dr. Milan Hodo{~ek
dr. Du{anka Jane`i~
doc. dr. Janez Mavri
doc. dr. Franci Merzel
dr. Ksenija Poljanec
doc. dr. Matej Praprotnik
dr. Danilo Pumpernik
dr. Jernej Stare
prof. dr. Toma` [olmajer
dr. Gregor Mlin{ek
mag. Dragan Lukman
[pela Klofutar

MLADI RAZISKOVALCI / YOUNG RESEARCHERS
Nejc Carl
Martina Glu{i~
Janez Konc
Borut Tone Oblak
Andrej Perdih
Gordana Pirc
Mihael Sim~i~
Tja{a Urbi~
Jernej Zidar

TEHNI^NO OSEBJE / TECHNICAL STAFF
Tatjana Karba
Silva Zagorc
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PODRO^JA DEJAVNOSTI
Raziskovalni program P1-0012 (B. Bor{tnik)
Molekulske simulacije in bioinformatika
- Kvantno kemijski izra~uni strukturnih in ele-

ktronskih parametrov molekul in supramole-
kularnih sistemov

- [tudij dinamike tvorbe in razpada medmole-
kulskih vezi in dinamike reakcij prenosa ato-
ma (atom-transfer reactions)

- Simulacija prenosa protona v hidratiranih sis-
temih z metodami klasi~ne in kvantne mole-
kularne dinamike

- [tudij endogene karcinogeneze

- Bioinformatika in {tudij biolo{ke evolucije na
molekularni osnovi

- Statisti~na mehanika

- Racionalno na~rtovanje novih zdravilnih
u~inkovin na osnovi strukture receptorja in
prou~evanja mehanizma inhibicije encimov

Raziskovalni program P1-0010 (F. Avbelj)
Folding in dinamika biomolekularnih sistemov
- Raziskave strukture in dinamike biomoleku-

larnih sistemov (proteinov, ligandov, mem-

RESEARCH ACTIVITIES
Research program P1-0012 (B. Bor{tnik)
Molecular simulations and bioinformatics
- Quantum chemical calculations of structural

and electronic parameters of molecules and
supramolecular systems

- Studies of dynamics of formation and decay
of intermolecular bonds and atom-transfer
reactions

- Simulation of proton transfer reactions in
hydrated systems using the methods of clas-
sical and quantum molecular simulations

-  Study of endogeneous cancerogenesis

- Bioinformatics and study of biological evolu-
tion

-  Statistical mechanics

- Structure-based drug design approach is used
for mechanistic studies of enzyme inhibition
and design of novel bioactive compounds

Research program P1-0010 (F. Avbelj)

Protein folding and dynamics of biomolecular
systems
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- Studies of structure and dynamics of biomo-
lecular systems (proteins, ligands, mem-
branes, and related complexes) using nucle-
ar magnetic resonance, vibrational spectros-
copy, and computer simulations (Monte Car-
lo, molecular dynamics)

- Studies of electrostatic interactions, hydro-
gen bonds, solvation (electrostatic screening),
and hydrophobic interactions in proteins, lig-
and-receptor and ligand-membrane com-
plexes

- Studies of energetics and kinetics of the pro-
tein folding process

- Development of algorithms for predicting
secondary and three-dimensional structure
of proteins (protein folding problem, struc-
tural genomics)

- Conformational studies of novel drugs in re-
lation with their biological activity

- Development of new methods for vibration-
al spectroscopy (calculation of optical con-
stants)

- Studies of hydrogen bonding using experi-
mental and theoretical methods

- Development of new methods for conforma-
tional studies of molecules by the high-reso-
lution nuclear magnetic resonance spectros-
copy

- Application of nuclear magnetic resonance
spectroscopy and vibrational spectroscopy in
chemical analysis

Research program P1-0002: (D. Jane`i~)
Computer simulation of molecular structure
and dynamics
Research projects:
- J1-6331: (D. Jane`i~)

Computer Algorithms Development for Mac-
romolecular Simulation

- J1-9804: (F. Merzel)

Computer simulations and analysis of collec-
tive motions of biomolecules

bran in njihovih kompleksov) z jedrsko mag-
netno resonanco, vibracijsko spektroskopijo
in z ra~unalni{kimi simulacijami (Monte Car-
lo, molekulska dinamika)

- [tudij elektrostatskih interakcij, vodikovih
vezi, solvatacije (elektrostatsko sen~enje) in
hidrofobnih interakcij v proteinih, v sistemih
ligand-receptor in v sistemih biomolekula-
membrana

- [tudij energetike in kinetike zvitja proteinov

- Razvoj algoritmov za napovedovanje sekun-
darnih in tridimenzionalnih struktur protei-
nov (problem zvitja proteinov »protein fold-
ing problem«, strukturna genomika)

- Konformacijske {tudije novih u~inkovin v pov-
ezavi z njihovim biolo{kim u~inkom

- Razvoj metod vibracijske spektroskopije
(ra~unanje opti~nih konstant iz refleksijskih
in ATR spektrov)

- [tudij vodikovih vezi z eksperimentalnimi in
teoretskimi metodami

- Razvoj metod jedrske magnetne resonance
za dolo~anje konformacije molekul v teko~ini

- Uporaba vibracijske spektroskopije in jedrske
magnetne resonance v analizne namene

Raziskovalni program P1-0002: (D. Jane`i~)
Ra~unalni{ko modeliranje strukture in dinamike
molekul
Raziskovalna projekta:
- J1-6331: (D. Jane`i~)

Razvoj ra~unalni{kih algoritmov za simulaci-
je makromolekularnih sistemov

- J1-9804: (F. Merzel)

Ra~unalni{ke simulacije in analiza kolektivnih
gibanj biomolekul

Razvoj in uporaba metod za molekularno mod-
eliranje:
- Simplekti~ne metode za simulacijo molekul-

ske dinamike makromolekul

- Kombinacije metod simulacije molekulske
dinamike, analize po normalnih na~inih ni-



40

Laboratorij za molekularno modeliranje in NMR spektroskopijo
Laboratory for Molecular Modelling and NMR Spectroscopy

Development and application of methods for
molecular modeling:
- Symplectic methods for molecular dynamics

simulations of macromolecules

- Combination of molecular dynamics meth-
ods, normal mode vibrational analysis, and
quasiharmonic analysis of proteins in solu-
tions for studying protein hydration

- Development and use of QM/MM methods

- Development of computationally efficient
methods for determining the time-depend-
ent electronic structure of molecules based
on the Kohn-Sham formulation of the densi-
ty functional theory

- Development and application of quantum
chemical and classical approaches for calcu-
lating reaction mechanisms, especially calcu-
lating the ionic reactions of isocyanides

SLIKA 1:

Leva slika: Shematska predstavitev novega algoritma

za napovedovanje proteinskih vezavnih mest. Struk-

ture evolucijsko povezanih proteinov zaporedoma

primerjamo z izbranim proteinom. Ugotovljene po-

dobnosti potem preslikamo na povr{ino izbranega

proteina. Desna slika: Najbolj{a konformacija neve-

zanega liganda (rde~a) sidrana na tar~ni protein (ze-

lena) in znana kristalna struktura proteinskega kom-

pleksa (veriga A, modra; veriga B, skriljasta). Napo-

vedano vezavno mesto sidranega liganda je {krlat-

no.

FIGURE 1:

Left figure: Protein-protein binding sites prediction

procedure. Structures of related proteins are sequen-

tially compared with the query protein. The found

similarities are mapped on the surface of the query

protein. Right figure: The best conformation of un-

bound ligand (red) docked to target protein (green)

and the known crystal structure of the protein com-

plex (chain A, blue; chain B, slate). The predicted bind-

ing site residues of docked ligand in magenta.

hanja in kvaziharmonske analize proteinov v
raztopinah za {tudij hidratacije proteinov

- Razvoj in uporaba QM/MM metod

- Razvoj ra~unsko u~inkovitih metod za
dolo~anje ~asovno odvisne elektronske struk-
ture molekul na osnovi Kohn-Sham-ove for-
mulacije teorije gostotnih funkcionalov

- Razvoj in aplikacija kvantno kemijskih in
klasi~nih pristopov za izra~un reakcijskih me-
hanizmov, predvsem za izra~un ionskih reak-
cij izocianidov

- Razvoj in uporaba formalizma RISM

- Razvoj novih in u~inkovitih ra~unalni{kih
topologij za povezovanje osebnih ra~u-
nalnikov v ra~unalni{ke gru~e
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- Development and use of the RISM formalism

- Development of new and effective network
topologies for connecting personal comput-
ers into computational clusters

BIBLIOGRAPHY
39 Original Scientific Articles
2 Professional Articles
1 Popular Article
1 Independent Scientific Component Part in

a Monograph
1 Interview
1 Other Articles or Component Parts
1 Scientific Monograph
1 Other Educational Material
1 Published Scientific Conference Contri-

bution (Invited Lecture)
1 Published Scientific Conference Contri-

bution
45 Published Scientific Conference Contri-

bution Abstracts
1 Published Professional Conference Contri-

bution Abstract
9 Invited Lectures at Foreign Universities
4 Unpublished Conference Contributions
4 Unpublished Invited Conference Lectures
2 Final Research Reports
3 Doctoral Dissertations
3 Journal Editorships

IMPORTANT ACHIEVEMENTS IN 2007
- We studied chemical reaction between the

most carcinogenic substance aflatoxin and
DNA using advanced quantum chemical
methods in conjunction with various solva-
tion models. The calculated reactivity is in a
very good agreement with the experimental
value. Our study gave evidence that furofuran
moiety is responsible for reactivity and there-
with associated carcinogenicity of the myco-
toxin.

- We developed a novel method for decom-
position of free energy of binding based on
Thiele cumulants. The method provides key
link between structure and binding free en-
ergies.

BIBLIOGRAFIJA
39 izvirnih znanstvenih ~lankov
2 strokovna ~lanka
1 poljudni ~lanek
1 samostojni znanstveni sestavek v mono-

grafiji
1 intervju
1 drugi ~lanki ali sestavki
1 znanstvena monografija
1 drugo u~no gradivo
1 objavljeni znanstveni prispevek na konfe-

renci (vabljeno predavanje)
1 objavljeni znanstveni prispevek na konfe-

renci
45 objavljenih povzetkov znanstvenih prispev-

kov na konferencah
1 objavljeni povzetek strokovnega prispevka

na konferenci
9 predavanj na tujih univerzah
4 prispevki na konferencah brez natisa
4 vabljena predavanja na konferencah brez

natisa
2 kon~ni poro~ili o rezultatih raziskav
3 doktorati
3 uredni{tva revij

GLAVNI DOSE@KI V LETU 2007
- [tudirali smo kemijsko reakcijo med aflatok-

sinom (najbolj karcinogena snov) in DNA.
Uporabili smo post Hartree-Fockove in DFT
kvantno kemijske metode z razli~nimi mode-
li solvatacije. Izra~unana reaktivnost je v
odli~nem soglasju z eksperimentalno kon-
stanto hitrosti reakcije. Pokazali smo, da je
furofuranski del molekule odgovoren za vi-
soko reaktivnost in s tem povezano karcinog-
enost mikotoksina.

- Z uporabo Thielejevih kumulantov smo raz-
vili novo metodologijo za razcep proste en-
ergije vezave. Metoda predstavlja klju~no pov-
ezavo med strukturo in biolo{ko aktivnostjo
molekul. Pomembna je za racionalno
na~rtovanje u~inkovin in bo zagotovo mesto
na{la v farmacevtski industriji. Z izra~uni
proste energije v kombinaciji s simulacijo
molekulske dinamike smo {tudirali DNA poli-
merazo. Jakost vodikove vezi med ligandom
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- The developed methodology is relevant for
drug design and may be of interest for phar-
maceutical industry. Using free energy calu-
lations in the framework of molecular dynam-
ics simulation we established the importance
of a hydrogen bond strength in the complex
between DNA polymerase and a ligand. The
study provides evidence about role of prae-
organzied electrostatics in the process of DNA
fidelity.

- Dynamics of hydrogen bonds was studied by
Car-Parrinello simulation. The OH asymmet-
ric stretching was quantized, while the other
degrees of freedom were considered to be
classical. We applied the methodology to
hydrogen sulfate in solid state and Mannich
base in the solid state and solution. We fur-
ther developed methodology for numerical
solving of vibrational Schroedinger equation
that include critical comparison of various
orthogonalization procedures for vibration-
al basis sets and advanced treatment of re-
duced masses. Using mixed quantum-classi-

SLIKA 2:

Dekompozicija amidnega III obmo~ja alanin dipepti-

da v H
2
O (200 m M). Spekter alanina dipeptida v

D
2
O je v rde~i barvi.

FIGURE 2:

Decomposition of the Amide III region of alanine

dipeptide in H
2
O (200 mM). The red spectrum repre-

sents the same dipeptide in D
2
O.

in encimom je odgovorna za visoko zanes-
ljivost podvajanja DNA. Pokazali smo na
pomen preorganizirane elektrostatike.

- Dinamiko vodikovo vezanih sistemov smo
{tudirali z Car-Parrinello metodo. Asimetri~ni
OH stretching smo kvantizirali, ostale pros-
tostne stopnje pa obravnavali klasi~no. Raz-
vito metodologijo smo uporabili za Manni-
chovo bazo v trdnem in raztopini ter za {tudij
vodikove vezi v hidrogen sulfatu. Delali smo
na nadaljnem razvoju numeri~nega re{evanja
vibracijske Schroedingerjeve ena~be. Kriti~no
smo primerjali razli~ne ortogonalizacijske pro-
cedure za vibracijske bazne sete. [tudirali smo
efekte reduciranih mas v internih koordina-
tah. Z uporabo me{ane kvantno-klasi~ne di-
namike smo obravnavali kataliti~no stopnjo
lipoksigenaze. Reproducirali smo visok H/D
kineti~ni izotopski efekt 81.

- Na{e {tudije kemijsko denaturiranega protei-
na ubiquitin in dipeptidov so pokazale, da
aminokislinski ostanki v denaturiranih pro-
teinih in dipeptidih zavzamejo predvsem P

II
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cal dynamics we studied catalytic step of
lipoxygenase. The unusual H/D isotope effect
of 81 was successfully reproduced

- Our experimental studies of chemically de-
natured ubiquitin have shown that residues
in unstructured proteins adopt mainly the P

II

in β conformations. Nascent native-like β-
strands in denatured proteins may even nu-
cleate fibril formation. In contrast, theoreti-
cal studies using: Amber, CHARMM, Discov-
er, and GROMOS, predict that population of
the α

R
 conformation in unstructured proteins

and peptides is large. We have shown that
the Lennard-Jones potentials, usually used in
theoretical studies, cannot adequately de-
scribe non-bonded interactions in peptides.
We developed a new Exp-6 potential for pro-
teins, which is successful in predicting struc-
ture of small peptides.

- We have investigated binding of new ligands
to a relevant enzyme, which is an appropri-
ate target for the development of new anti-
biotics. NMR measurements based on obser-
vation of ligand resonances have been im-
proved for precise determination of ligand
binding affinities.

- We studied the conformational preferences
of 13 dipeptides using infrared and Raman
spectroscopy. We showed that the frequen-
cies of Amide I band and the A

12
 ratio of

Amide I components of dipeptides correlate
with the 3J(H

N
, H

á
) NMR coupling constants.

These two IR vibrational parameters are thus,
analogous to 3J(H

N
, H

á
), indicators for the

preference for the dihedral angle Φ. We also
showed that the intensities of the compo-
nents of the Amide III bands in IR spectra
and the intensities of the skeletal vibrations
in Raman spectra are indicators of popula-
tions of the P

II
, β, and α

R
 conformations. The

results show that alanine dipeptide adopts
predominantly the P

II
 conformation. The pop-

ulation of the β conformation increases in
valine dipeptide. The populations of the α

R

conformation are generally small. These data

in β konformaciji. Pokazali smo tudi, da se v
denaturiranih proteinih lahko tvorijo zamet-
ki β-trakov, kar lahko povzro~a nastanek fi-
brilov. V nasprotju s temi eksperimentalnimi
rezultati pa teoretske metode, kot so Amber,
CHARMM, Discover in GROMOS, napovedu-
jejo ve~ji ali celo dominanten dele` α

R
 kon-

formacije v nestrukturiranih peptidih in pro-
teinih. Odkrili smo, da potenciali Lennard-
Jones, ki se uporabljajo v teh programih, ne-
pravilno opi{ejo nevezne interakcije v pepti-
dih. Na osnovi potencialov srednje sile smo
razvili nov Exp-6 potencial za nevezne inter-
akcije v proteinih, ki je zelo uspe{en pri na-
povedovanju struktur majhnih peptidov.

- Izolirali in prou~evali smo relevantni encim
za {tudij vezave novih ligandov za razvoj novih
antibiotikov; izpopolnili smo NMR meritve,
ki temeljijo na opazovanju signalov liganda
in natan~no dolo~ili vezavno afiniteto novih
ligandov.

- Z uporabo vibracijske spektroskopije smo
raziskovali konformacijske preference 13
blokiranih dipeptidov. Pokazali smo, da frek-
venca amidnega I traku in razmerje integral-
nih intenzitet njegovih komponent korelira-
ta z 3J(H

N
, H

á
) sklopitvenimi konstantami.

Opisana spektralna parametra lahko upora-
bimo za dolo~evanje torzijskega kota ö. Pris-
otnost populacij P

II
, β, and α

R 
konformer smo

dolo~ili z analizo ramanskih skeletnih nihanj
in infrarde~ega amidnega III traku. Alanin
dipeptide se nahaja ve~inoma v P

II
 konforma-

ciji. V dipeptidu valina naraste dele` β kon-
formacije. Populacija α

R
 konformacije je v

obeh dipeptidih majhna. Predstavljeni rezul-
tati potrjujejo model elektrostatskega
sen~enja konformacijskih preferenc aminok-
islinskih ostankov.

V okviru dela na raziskovalnem programu P1-
0002 smo v letu 2007 objavili 20 originalnih
znanstvenih ~lankov, vse v SCI revijah, od kater-
ih jih je 14 v SCI revijah iz prvega kvartila. Ob-
javili smo tudi znastveno monografijo. Nekat-
eri glavni dose`ki so naslednji:
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are in accord with the electrostatic screen-
ing model of conformational preferences.

As part of the work under the research pro-
gram P1-0002 we published 20 original scien-
tific articles, which all appear in SCI journals
and 14 of which are in the first quartile of SCI
journals. We also published a scientific book.
Some of the major achievements are the fol-
lowing:
- We have studied the relationship between

matrix theory and graph theory, as well as
the usef of graph theory in chemical- and
bio-informatics. We published the scientific
monography Graph Theoretical Matrices in

Chemistry, the first scientific book in the sub-
ject of graph theory in Chemistry, an area of
mathematical chemistry directly using math-
ematical graph theory.

- By using the theory of protein graphs, we
have developed a new approach to finding
the protein areas that are functionally impor-
tant. The approach is ideally suited to find-
ing protein-protein binding sites. The newly-
developed method is based on comparing
the protein structures to determine the ami-
no acids on the protein surface that have
been structurally conserved through evolu-
tion. Our approach to predicting protein
binding sites is faster and less biased than
other known approaches. These advantages
willl enable to find and characterize the key
protein sites that are present in protein-pro-
tein interactions and which may be targeted
for new drugs.

- We developed a new empirical force field for
an all-atom MD simulation of a flexible
AlPO4-34 triclinic framework. Using the
force-field we have performed an MD simu-
lation of the aluminophosphate and comput-
ed the Debye-Waller’s factors and the IR spec-
trum. We have shown that the templating
molecules contribute to a higher stability of
the crystalline framework.

- We have developed program package
“NMscatt” for calculating inelastic neutron

- [tudirali smo povezave med teorijo matrik in
teorijo grafov ter uporabo teorije grafov v
kemijski in bio informatiki. Objavili smo zn-
anstveno monografijo z naslovom Graph

Theoretical Matrices in Chemistry, prvo znan-
stveno knjigo na podro~ju kemijske teorije
grafov, to je veje matemati~ne kemije, ki di-
rektno uporablja matemati~no teorijo grafov.

- Z uporabo teorije proteinskih grafov smo raz-
vili nov pristop za iskanje funkcijsko pomem-
bnih predelov proteinov, ki je {e posebej
primeren za iskanje vezavnih mest, s kateri-
mi se proteini povezujejo z drugimi proteini.
Novo razviti pristop temelji na primerjavi
struktur proteinov, s pomo~jo katere je
mogo~e poiskati v evoluciji strukturno ohran-
jene povr{inske aminokisline. Na{ pristop na-
povedovanja vezavnih mest na proteinih, ki
napoveduje proteinska vezavna mesta bolj
hitro in bolj nepristransko kot druge znane
metode, bo pripomogel k iskanju in karak-
terizaciji klju~nih podro~ij na proteinih, na
katerih potekajo interakcije protein-protein
in bi lahko bila primerna kot mesta za razvoj
novih zdravilnih u~inkovin.

- Kon~ali smo z razvojem novega empiri~nega
polja sil za simulacijo molekulske dinamike
fleksibilne kristalne re{etke alumofosfata
AlPO4-34. Z razvitim poljem sil smo izvedli
simulacijo molekulske dinamike alumofosfa-
ta in izra~unali Debye-Wallerjeve faktorje ter
IR spekter alumofosfata. Pokazali smo, da
molekule templata prispevajo k ve~ji stabil-
nosti kristalne re{etke.

- Razvili smo metodo in programski paket
“NMscatt” za ra~unanje spektrov neela-
sti~nega nevtronskega sipanja biomolekul na
podlagi klasi~nih simulacij. Metoda je slu`ila
kot osnovno orodje pri {tudiju razpiranja
baznih parov pri molekuli DNK. Pokazali smo,
da lahko z uporabljenim atomskim modelom
DNK s potencialnim poljem sil Charmm zelo
dobro reproduciramo izmerjeno disperzijsko
zvezo za valovanje vzdol` vija~ne osi DNK
molekule. Ugotovili smo, da vibracijski na~ini
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and X-ray scattering from the classical simu-
lations. The method was used as a main tool
for the investigation of the breathing like
modes of the DNA molecule. We have shown
that the calculated dispersion relation at the
low frequency from the fully atomistic mo-
del of DNA using the CHARMM force field
agrees excellently with experimental data. We
have found a continuous band of modes with
strong base-pair opening up to 300 cm-1.
Using “NMscatt” we have provided all-atom
lattice dynamical calculations for a crystal-
line protein, ribonuclease A. In the Bragg peak
vicinity, inelastic scattering of X-rays by pho-
nons is found to originate from acoustic
mode scattering.

- In collaboration with the Max Planck Insti-
tute for Polymer Research, Mainz, Germany
we have developed a new adaptive simula-
tion scheme (AdResS), which allows for
changing the spatial resolution during the
course of a molecular dynamics (MD) simu-
lation. In this way one can simplify the phys-
ical description of the system under study to
the largest extent possible while retaining all
the details of the system where this is neces-
sary. The approach was extended to also treat
the long-range forces, i.e., electrostatic in-
teractions. This methodological step is of a
significant importance since it allows us to
simulate also polar solvents, e.g., liquid wa-
ter as the most important solvent in nature.
It is well known that the most (up to 90%) of
CPU time is required in a simulation of a
macromolecule solvated in an explicit solvent
to compute dynamics of the solvent (and not
the macromolecule). To circumvent this prob-
lem we have developed an approach, where
the solvent is treated explicitly only in the very
vicinity (a few solvation shells) of the macro-
molecule while farther away a more coarse-
grained description is used for the solvent.
Using this approach the efficiency of a simu-
lation is greatly enhanced. The new method
was used for an MD simulation of a generic
macromolecule in a solvent and for a system

podobni “dihanju” DNK molekule (i.e. raz-
mikanje baznih parov) niso lokalizirani na
posamezne frekvence, temve~ da obstaja
zvezno obmo~je (pas) vibracijskih stanj, 50-
300 cm-1 s tak{nim zna~ajem. S pomo~jo
programskega paketa “NMscatt” smo s sode-
lavci iz Univerze Heidelberg {tudirali tudi
mre`na nihanja kristaliziranega proteina ri-
bonukleaze. Pokazali smo, da je glavni pris-
pevek k raz{iritvi Braggovih ~rt na ra~un
akusti~nih fononov.

- V sodelovanju z Max-Planck Institute for Po-
lymer Research, Mainzu, Nem~ija smo razvili
adaptivno simulacijsko shemo (Adaptive Res-
olution Scheme), ki omogo~a spremembo
krajevne resolucije med samim potekom
simulacije molekulske dinamike. Metoda
omogo~a, da poenostavimo fizikalni opis sis-
tema do najve~je dopustne stopnje. Pri tem
pri obravnavi molekularnega sistema ohran-
imo vse podrobnosti opisa sistema v tistih
obmo~jih, kjer je to potrebno. Metodo smo
raz{irili z vklju~itvijo sil dolgega dosega, t.j.,
elektrostatskih sil. Ta korak je iz metodo-
lo{kega vidika izredno pomemben, ker
omogo~a obravnavo polarnih topil, npr.
teko~e vode kot najpomembnej{ega topila v
naravi. Ker se porabi ve~ino (tudi do 90%)
ra~unalni{kega ~asa pri simulaciji molekulske
dinamike makromolekule v eksplicitnem topi-
lu za izra~un dinamike topila in ne makro-
molekule, smo razvili pristop, kjer topilo
obravnavamo na atomski skali le v neposredni
okolici makromolekule (nekaj solvatacijskih
lupin), medtem ko topilo dlje stran opi{emo
na bolj grobozrnati stopnji. S tem znatno
pove~amo u~inkovitost simulacije. Novo me-
todo smo uporabili za simulacijo molekulske
dinamike generi~ne makromolekule v topilu
in na sistemu molekul vode. Pokazali smo
tudi, da opisani pristop vodi do koncepta
geometrijsko induciranega faznega prehoda
in raz{iritve ekviparticijskega izreka na necele
prostostne stopnje.

- Dr. Du{anka Jane`i~ je Associate Editor revije



46

Laboratorij za molekularno modeliranje in NMR spektroskopijo
Laboratory for Molecular Modelling and NMR Spectroscopy

of liquid water. We also demonstrated that
the described approach leads to a concept
of geometry induced phase transition and a
generalization of the equipartition theorem
to fractional degrees of freedom.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Lek d.d., Slovenia (Dr. Simona Goli~ Grdadol-

nik)

- Krka d.d., Novo mesto, Slovenia (Dr. Jo`e
Grdadolnik)

In collaboration with Lek d.d. Slovenia, a San-
doz company, Drug Discovery we develop nov-
el chemical entities (NCE’s) in the antiinfective
and cardiovascular therapeutic areas and we
also collaborate on research projects for
processing NMR spectra using molecular mod-
eling approaches (Dr. Du{anka Jane`i~). We
collaborate also with Institute Jo`ef Stefan, Slov-
enia, the Faculty of Medicine, the Faculty of
Mathematics and Physics, the Biotechnical fac-
ulty, the Faculty of Arts, the Faculty of Compu-
ter and Information Science (all members of
University of Ljubljana, Slovenia).

INTERNATIONAL COLLABORATION
- Slovenian-Cypriot bilateral project: Approach-

ing the Protein Folding Through Conforma-
tional Analysis of Small Linear Peptides (Prin-
cipal investigators: Dr. Simona Goli~ Grda-
dolnik and Dr. T. Mavromoustakos)

- Bilateral cooperation Slovenia-Croatia 2007-
2008 (Dr. Jo`e Grdadolnik)

The National Institute of Chemistry, Center for
Molecular Modeling and the RIKEN Yokohama
Institute, High Performance Molecular Simula-
tion Team, Japan have signed a three year col-
laborative research agreement on computer
hardware and molecular dynamics simulation
methods development. The principal investiga-
tor in Slovenia is Dr. Du{anka Jane`i~ and the
main personnel in Slovenia is Dr. Milan
Hodo{~ek. Such collaboration proves that we
are among leading developers of parallel com-

Journal of Chemical Information and Mode-
ling (JCIM), An American Chemical Society
Publications. V letu 2007 je poleg rednega
uredni{kega dela uredila {e posebno {tevilko
JCIM-a posve~eno akademiku profesorju
Nenadu Trinjasti}u (Vol. 47, No. 3, 2007).

- Dr. Du{anka Jane`i~ je postala ~lanica Edito-
rial Board-a: Advances in Chemoinformatics
and Computational Methods (ACCM), Book
Series, IGI Global, MIT Press.

- Dr. Milan Hodo{~ek je soavtor in razvijalec
najbolj uporabljanega ra~unalni{kega progra-
ma za molekularno modeliranje - CHARMM
(Chemistry at HARvard Molecular Mechan-
ics).

SODELOVANJE Z INDUSTRIJSKIMI IN DRU-
GIMI PARTNERJI
- Lek d.d. (doc. dr. Simona Goli~ Grdadolnik)

- Krka d.d., Novo mesto (doc. dr. Jo`e Grda-
dolnik)

Pri raziskavah, ki jih izvajamo v okviru na{ega
raziskovalnega dela v Centru za molekularno
modeliranje na Kemijskem in{titutu, v sode-
lovanju s firmo Lek, d.d., Raziskave u~inkovin,
delamo na projektih raziskav za obdelavo NMR
spektrov in molekularnega modeliranja kot
pomo~ pri interpretaciji NMR spektrov (dr.
Du{anka Jane`i~). Sodelujemo tudi z z Institu-
tom Jo`ef Stefan, Medicinsko fakulteto Univerze
v Ljubljani, Fakulteto za matematiko in fiziko
Univerze v Ljubljani, Biotehni{ko fakulteto Uni-
verze v Ljubljani, Filozofsko fakulteto Univerze
v Ljubljani, Fakulteto za ra~unalni{tvo in infor-
matiko Univerze v Ljubljani.

MEDNARODNO SODELOVANJE
- Slovensko-ciprski bilateralni projekt: Od-

krivanje fenomena zvitja proteinov preko kon-
formacijske analize majhnih linearnih pepti-
dov (nosilca S. Goli~ Grdadolnik in T. Mavro-
moustakos)

- Slovensko-hrva{ka bilaterala 2007-2008 (doc.
dr. Jo`e Grdadolnik)
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Kemijski in{titut, Center za molekularno mode-
liranje (dr. Du{anka Jane`i~, dr. Milan Hodo{~ek)
in RIKEN Yokohama Institute, High Performance
Molecular Simulation Team, Japonska sta pod-
pisala tri letni sporazum o znanstveno razisko-
valnem sodelovanju (Collaborative Research
Agreement) na podro~ju razvoja namenske stro-
jne in programske opreme za izvajanje simu-
lacij molekulske dinamike biolo{kih makromole-
kul. Tovrstno sodelovanje potrjuje, da smo med
vodilnimi svetovnimi razvijalci vzporednih
ra~unalni{kih gru~ za izvajanje vzporednih simu-
lacij molekulske dinamike velikih sistemov, ki jih
uspe{no uvajamo v Sloveniji in tako slovenskim
raziskovalcem omogo~amo dostopnost do vr-
hunske strojne in programske opreme.
Sodelujemo na financiranih bilateralnih projek-
tih, katerih odgovorna nosilka je dr. Du{anka
Jane`i~, z raziskovalci iz naslednjih dr`av:
- z ZDA: dr. Bernard R. Brooks, National Insti-

tutes of Health, Bethesda, MD;

- s Hrva{ko:

dr. Sonja Nikoli}, Institute Rudjer Boskovi},
Zagreb;

dr. Sanja Tomi}, Institute Rudjer Boskovi},
Zagreb;

- s Tur~ijo: dr. Gamze Tanoglu, Izmit Institute
of Technology, Izmir;

- z Romunijo: dr. Mircea Diudea, University of
Cluj, Cluj;

- z Mad`arsko: dr. Istvan Lukovits, Chemical
Research Center, Hungarian Academy of Sci-
ences, Budimpe{ta, Mad`arska (medakadem-
ijski projekt);

- s Francijo: Proteus projekt, prof. dr. Mark
Johnson, Institute Laue Langevin, Grenoble
(odgovorni nosilec dr. Franci Merzel).

POMEMBNI IN[TRUMENTI IN OPREMA
- NMR spektrometri v okviru Slovenskega NMR

centra

- FTIR spektrometer z NIR Ramanskim spektro-
metrom Perkin Elmer System 2000

puter clusters to be used for molecular dynam-
ics simulations of large systems, which we suc-
cessfully introduced to Slovenia.
We collaborate on financed bilateral projects
(Dr. Du{anka Jane`i~) with researchers from the
following countries:
- USA: Dr. Bernard R. Brooks, National Institutes

of Health, Bethesda, MD

- Croatia: Dr. Sonja Nikoli}, Institute Rudjer
Boskovi}, Zagreb

- Croatia: Dr. Sanja Tomi}, Institute Rudjer Bosk-
ovi}, Zagreb

- Turkey: Dr. Gamze Tanoglu, Izmir Institute of
Technology, Izmir

- Romania: Dr. Mircea Diudea, University of Cluj,
Cluj

- Hungary: Dr. Istvan Lukovits, Chemical Re-
search Center, Hungarian Academy of Scienc-
es, Budapest

- France: Proteus project, Prof. Dr. Mark John-
son, Institute Laue Langevin, Grenoble (Dr.
Franci Merzel).

MAJOR EQUIPMENT
- FTIR spectrometer Perkin Elmer system 2000

with NIR Raman

- FTIR Bruker 66 S

- Glove-box Braun

- NMR spectrometers at Slovenian NMR
Center

- We have built the CROW-11 parallel compu-
ter cluster from 42 nodes. Each node con-
tains 8 processing cores for a total of 336
processing cores with a speed of 1.9 GHz.

- For greatly speeding up MD simulations, we
have used IBM’s Cell processor, which is, in
its cheapest form, included in the Sony Play-
station 3

EDUCATION AND IMPORTANT VISITS
- Dr. Matej Praprotnik has successfully complet-

ed his postdoctoral specialization at the Max-
Planck Institute for Polymer Research in Mainz,
Germany.
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- FTIR spektrometer Bruker 66 S

- Suha komora Braun

- Izgradili smo vzporedni ra~unalni{ki sistem
VRANA-11, ki ga sestavlja 42 ra~unalnikov,
od katerih vsak vsebuje 8 ra~unskih enot, kar
pomeni skupno 336 procesorskih elementov
s hitrostjo 1.9GHz.

- Za razvoj zelo hitrega ra~unanja molekulske
dinamike smo uporabili IBM-ov processor
“Cell”, ki je v najcenej{i varianti vgrajen v Sony
Playstation 3.

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
- Dr. Simona Goli~ Grdadolnik in dr. Jo`e Grda-

dolnik sta bila habilitirana v naziv docenta
na Fakulteti za aplikativno naravoslovje Uni-
verze v Novi Gorici;

- Dr. Matej Praprotnik je uspe{no zaklju~il po-
doktorsko izpopolnjevanje na Max-Planck
Institute for Polymer Research v Mainzu,
Nem~ija;

- Mladi raziskovalec Urban Bor{tnik (mentor-
ica dr. Du{anka Jane`i~) je pridobil naslov
doktorja znanosti na Fakulteti za ra~u-
nalni{tvo in informatiko Univerze v Ljubljani;

- Mlademu raziskovalcu Janezu Koncu (men-
torica dr. Du{anka Jane`i~) je bila odobrena
doktorska tema na Fakulteto za farmacijo
Univerze v Ljubljani, kjer je bil tudi izvoljen v
naziv asistenta za podro~je farmacije;

- Mlademu raziskovalcu Jerneju Zidarju (men-
tor dr. Franci Merzel) je bil odobren direktni
prehod na doktorski {tudij na Medicinski
fakulteti, smer biomedicina, Univerza v
Ljubljani;

- Dr. Du{anka Jane`i~ je bila ~lanica komisije
za zagovor doktorata na University of Cluj,
Cluj, Romunija;

- Dr. Franci Merzel je bil ~lan komisije za za-
govor doktorata na University of Technolo-
gy, Delft, Nizozemska.

- Junior Researcher Urban Bor{tnik (advisor Dr.
Du{anka Jane`i~) has been promoted as a
PhD at the Faculty of Computer and Infor-
mation Science, University of Ljubljana, Slov-
enia.

- Junior Researcher Janez Konc’s (advisor Dr.
Du{anka Jane`i~) thesis topic has been ac-
cepted by the Faculty of Pharmacy, Universi-
ty of Ljubljana, Slovenia, where he was pro-
moted to the position of assistant for phar-
macy.

- Junior Researcher Jernej Zidar (advisor Dr.
Franci Merzel) has been granted a direct tran-
sition to the PhD program of Biomedicine at
the Faculty of Medicine, University of Ljublja-
na, Slovenia.

- Dr. Du{anka Jane`i~ was a member of a PhD
promotion committee at the University of
Cluj, Cluj, Romania.

- Dr. Franci Merzel was a member of a PhD
promotion committee at the University of
Technology Delft, The Netherlands.
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L02
Laboratorij za spektroskopijo materialov

Laboratory for Spectroscopy of Materials

VODJA / HEAD
dr. Boris Orel

RAZISKOVALCI / RESEARCHERS
dr. Zorica Crnjak Orel
dr. Marta Klanj{ek Gunde
dr. Angela [urca Vuk
dr. Lidija Slemenik Per{e
dr. Vasko Jovanovski
dr. Jelica Vince

MLADI RAZISKOVALCI/
YOUNG RESEARCHERS
Marko Bitenc
Nina Hauptman
Ivan Jerman
Matja` Ko`elj
Podbr{~ek Peter
Ma{a @vegli~

TEHNI^NO OSEBJE / TECHNICAL STAFF
Helena Spreizer
Petra Jamnik ({tudentsko delo / student work)

PRIPRAVNIKI / TRAINEES
Tanja Bo{kovi~ (praksa / practice)
Alenka Sinti~ (praksa / practice)
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PODRO^JA DEJAVNOSTI
V Laboratoriju za spektroskopijo materialov
razvijamo razli~ne komponente za energetske
sisteme, ki izkori{~ajo son~no sevanje, pa tudi
nanokompozitne materiale za druge aplikacije:
- spektralno selektivni barvni premazi za

son~ne zbiralnike in fasade zgradb;

- multifunkcionalne nanokompozitne prevleke
za tekstil, tudi z baktericidnimi lastnostmi;

- multifunkcionalne nanokompozitne anti-
korozijske prevleke za kovine;

- nanostrukturne plasti z interkalacijskimi
lastnostmi;

- protonsko prevodne membrane za gorivne
celice;

- trdni elektroliti na osnovi ionskih teko~in za
elektrokromna (pametna) opti~no preklopna
okna in za Grätzlove fotoelektrokemijske
celice;

- priprava nanodelcev na osnovi Cu- in Zn-
oksidov;

- razvoj analiznih in eksperimentalnih pristopov
za raziskave strukture materialov, opti~nih
lastnosti (barva, termi~na emisivnost) in
povr{inskih lastnosti (plazemske tehnologije);

RESEARCH ACTIVITIES
In Laboratory for Spectroscopy of Materials we
develop various components for energy systems
that exploit solar radiation and, in addition,
nanocomposite materials for other applications:
- spectrally selective coloured paint coatings

for solar collectors and façades of buildings;

- multifunctional nanocomposite coatings for
textile, also with antibacterial properties;

- multifunctional nanocomposite corrosion
protective coatings for metals;

- nanostructured layers with intercalation
properties;

- proton conductive membranes for fuel cells;

- solid electrolytes on the basis of ionic liquids
for electrochromic (smart) optically switch-
able windows and for Grätzel photo-
electrochemical cells;

- preparation of nanoparticles on the basis of
Cu- and Zn-oxides;

- the development of analytical and experimen-
tal approaches for the investigation of struc-
ture of various materials, optical properties
(colour, thermal emisivity) and surface prop-
erties (plasma technology);
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- uporaba reaktivnih in selektivnih plazemskih
tehnologij;

- raziskave materialov, ki so pomembni pri
tisku;

- barve in barvna metrika.

BIBLIOGRAFIJA
21 izvirnih znanstvenih ~lankov
1 kratki znanstveni prispevek
1 strokovni ~lanek
2 poljudna ~lanka
1 samostojni znanstveni sestavek v

monografiji
2 recenzija, prikaz knjige, kritika
1 intervju
9 drugo u~no gradivo
3 objavljeni znanstveni prispevki na

konferencah (vabljeno predavanje)
11 objavljenih znanstvenih prispevkov na

konferencah

- applications of reactive and selective plasma
technologies;

- materials for printing technologies;

- colours and colour metrics.

BIBLIOGRAPHY
21 Original Scientific Articles
1 Short Scientific Article
1 Professional Article
2 Popular Articles
1 Independent Scientific Component Part

in Monograph
2 Review, Book Review, Critique
1 Interview
9 Other Educational Material
3 Published Scientific Conference Contribu-

tions (Invited Lecture)
11 Published Scientific Conference Contribu-

tions
21 Published Scientific Conference Contribu-

tion Abstracts

SLIKA 1:

Nastanek vodnih kapljic na hidrofobni tanki plasti,

pripravljeni na osnovi funkcionaliziranega poliedri~-

nega oligomernega silseskvioksana (POSS).

FIGURE 1:

Formation of water drops on a hydrophobic thin layer,

prepared on the basis of functionalized polyhedral

oligomeric silsesquioxane (POSS).
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21 objavljenih povzetkov znanstvenih
prispevkov na konferencah

1 objavljeni povzetek strokovnega pris-
pevka na konferenci

1 patentna prijava
3 predavanja na tujih univerzah
1 kon~no poro~ilo o rezultatih raziskav
3 elaborat, pred{tudija, {tudija
4 diplome
2 doktorata

GLAVNI DOSE@KI V LETU 2007
- V letu 2007 smo intenzivno nadaljevali z

raziskovanjem oligofunkcionaliziranih polied-
ri~nih silseskvioksanov (POSS), sintetiziranih
na osnovi bazi~ne hidrolize. Pripravili smo
mono-, di- in trifunkcionalizirane
(RxRy’Rz’’(SiO3/2)8, x + y + z  =  6, 8, 10, 12,…)
POSS materiale s fenilnimi, izooktilnimi,
akrilnimi, amino, perfluoro in merkapto
skupinami. Preliminarni testi so pokazali, da

1 Published Professional Conference
Contribution Abstract

1 Patent Application
3 Invited Lectures at Foreign Universities
1 Final Research Report
3 Treatise, Preliminary Study, Study
4 Undergraduate Theses
2 Doctoral Dissertations

IMPORTANT ACHIEVEMENTS IN 2007
- In year 2007 we intensively continued with

our investigation of oligofunctionalised poly-
hedral silsesquioxanes (POSS), synthesised
using basic hydrolysis. Mono-, di- and
trifunctionalised POSS materials
(RxRy’Rz’’(SiO3/2)8, x+y+z = 6, 8, 10, 12,…)
with phenyl, isooctyl, acrylic, amino,
perfluoro and mercapto groups were pre-
pared. Preliminary tests revealed that intro-
duction of various organic groups in POSS
species significantly influence their hydro-

SLIKA 2:

Paneli za son~ne zbiralnike, ki so bili izdelani v okviru

projekta SEONES, ki smo ga izvajali za Trimo, d.d.,

Trebnje.

FIGURE 2:

Panels for solar collectors prepared in the frame of

SEONES project of Trimo d.d., Trebnje, Slovenia.
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lahko z uvajanjem razli~nih organskih skupin
v POSS strukture mo~no pove~amo njihove
hidrofobne in oleofobne lastnosti (Slika 1).
Demonstrirali smo tudi uporabnost POSS
materiala, funkcionaliziranega z izooktilnimi
in amino skupinami za protikorozijske
za{~itne prevleke na aluminijevi zlitini AA
2024, ki se veliko uporablja v letalski industriji.
S tem smo nadgradili raziskave proti-
korozijskih za{~itnih prevlek na osnovi urea/
poli(dimetilsiloksanskega) sol-gel hibridnega
prekurzorja. Na{e raziskave protikorozijskih
za{~itnih prevlek so prispevale k pridobitvi
novega CRP projekta MORS z naslovom
Priprava in karakterizacija hibridnih, nanos-

trukturiranih premazov za korozijsko za{~ito

kovinskih povr{in (M1-0238) skupaj z
Zavodom za gradbeni{tvo, Ljubljana in
Colorjem d.d., Medvode.

- Uspe{no smo zaklju~ili EU projekt Solabs v
okviru katerega smo razvijali spektralno
selektivne barvne premaze, neodvisne od
debeline apliciranega nanosa (Thickness In-
sensitive Spectrally Selective (TISS) coatings),
ki so namenjeni uporabi v kolektorskih
sistemih na fasadah stavb. Izku{nje, ki smo
jih pridobili v okviru tega projekta, so
pokazale, da so tehnolo{ki parametri pri
pripravi TISS barv zelo pomembni (temp-
eratura, porazdelitev velikosti delcev, vrstni
red dodajanja pigmentov in aditivov v barvno
formulacijo,…), prav tako pa tudi parametri,
ki vplivajo na nana{anje TISS premaza
(vsebnost topila in njegova kemijska narava,
kot brizganja,…). Za~eli smo tudi z razvojem
TISS barvnih premazov, v katerih smo kot
dodatke uporabili razli~ne silane oz. `e
sintetizirane in razli~no funkcionalizirane
POSS materiale. Ti dodatki so mo~no izbolj{ali
predvsem hidrofobne lastnosti (kontaktni kot
> 140°) barvnih premazov in kot nagiba, pri
katerem je stekla vodna kapljica, se je
zmanj{al <10°. Na ta na~in se mo~no izbolj{a
»easy-to-clean« u~inek, saj vodne kapljice
zdrsnejo s povr{ine in s seboj odnesejo vso
umazanijo. Dodajanje ustrezno modificiranih

phobicity and oleophobicity (Figure 1). The
promising application of POSS material
functionalised with isooctyl and amino
groups for corrosion protective coatings of
aluminium AA 2024 alloy was demonstrated.
With this topic we upgraded our investiga-
tion of corrosion protective coatings on the
basis of urea/poly(dimethylsiloxane) sol-gel
hybrid precursor. The mentioned investiga-
tions contributed to our participation in a
new CRP project entitled Preparation and

characterisation of hybrid, nanostructured

coatings for corrosion protection of metal

surfaces (M1-0238) together with Slovenian
National Building and Civil Engineering Insti-
tute, Ljubljana, slovenia and Color, d.d.,
Medvode, Slovenia.

- The EU project Solabs, in the frame of which
we developed Thickness Insensitive Spectrally
Selective (TISS) coloured paint coatings for
solar façades, was successfully finished. The
experiences gathered in this project revealed
the importance of the technological param-
eters (temperature, particle size distribution,
order of addition of pigments and additives
in paint formulation,...) for the preparation
of TISS paints, as well the importance of con-
ditions of paint spraying (solvent content and
its chemical nature, angle of spraying,...). We
also started the development of TISS paints
with added silanes or variously functionalised
POSS materials. These additives significantly
improved the hydrophobic properties (con-
tact angle > 140°) of paint coatings and con-
sequently, the sliding angle for water de-
creased to <10°. In this way we increased
the »easy-to-clean« effect, the water drops
slipped from the surface and sweep away the
dirt. However, the addition of appropriately
modified POSS additives that express the
hydrophobic and oleophobic properties at
the same time, will contribute also to the
improvement of oleophobic properties of
coloured surfaces and therefore, to preven-
tion of the contamination of façades with
exhaust gases from vehicles (transport) or
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POSS aditivov, ki isto~asno izra`ajo hidrofobne
in oleofobne lastnosti, pa bo znatno pripo-
moglo tudi k pove~anju oleofobnih lastnosti
barvnih povr{in in s tem k prepre~evanju
onesna`enja fasad z izpu{nimi plini in izpusti
iz dimnikov. Spektralno selektivne barve smo
razvijali tudi v okviru industrijskega projekta
SEONES, Barvni selektivni – energetsko

u~inkoviti premazi za elemente ovoja

nizkoenergijskih stavb za Trimo d.d., Trebnje
(Slika 2).

- Raziskave povr{in pigmentiranih premazov so
pokazale, da je videz teh povr{in odvisen od
mikroskopske oblike povr{ine. Dokazali smo,
da poleg povpre~ne hrapavosti, ki je dolo~ena
s povpre~no vi{ino povr{inskih nepravilnosti,
na videz povr{ine mo~no vpliva tudi povpre~-
na razdalja med povr{inskimi nepravilnostmi.
Ti rezultati so pomembni za na~rtno spremin-
janje lastnosti, ki vplivajo na videz povr{in.
Najosnovnej{a med njimi je stopnja sijaja ali
mat efekta.

- Analizirali smo osnovne lastnosti svetlobno
ob~utljivega polimera na epoksi osnovi. Gre
za relativno nov UV-fotorezist, ki se zaradi
svojih odli~nih lastnosti ̀ e uporablja v sodobni
tehnologiji mikroma{ininga. Ta material smo

fumes from chimneys (heating). Spectrally
selective paints were developed also in the
frame of industrial project SEONES, Coloured

selective – energy effective coatings for

façade elements for low-energy consumption

buildings for Trimo, d.d., Trebnje, Slovenia
(Figure 2).

- Investigations of the surfaces of pigmented
coatings revealed that their appearance de-
pended on the microscopic properties of their
surfaces. It is not only the mean high of the
surface irregularities that define the level of
surface gloss but also the mean distance be-
tween them. Our research results are impor-
tant for successful engineering of surface
appearance attributes, most important for
level of surface gloss.

- Basic properties of light-sensitive epoxy-based
polymer were analysed. Excellent properties
of the relatively novel UV-photoresist were
approved what enables its use in micro-
machining technology applications. This
material was applied for matrix of nano-
composites with variable electrical conduc-
tivity. It was shown that it is a suitable sens-
ing material for chemical vapour sensors.

- Colorimetrical methods were applied to-
gether with methods of classical optics for

SLIKA 3:

V letu 2007 je potekala obnova {tudentske sobe, v

kateri je svoje mesto dobil novi in sodobno opremljeni

laboratorij L02.

FIFURE 3:

In 2007 we started the renovation of the student

room into a new and up-todate laboratory.
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uporabili za matriko kompozita z variabilno
prevodnostjo in pokazali, da ga je mogo~e
uspe{no uporabiti za senzorski material v
razli~nih kemijskih senzorjih.

- Z uporabo metod barvne metrike v kombi-
naciji z metodami klasi~ne optike smo
analizirali nekaj efektnih tiskarskih barv. Prav
tako smo pri~eli s prvimi raziskavami lastnosti
materialov, ki se uporabljajo pri razli~nih
metodah tiska in lastnosti potiskanih izdelkov.

- Nadaljevali smo tudi z raziskavami inter-
kalacijskih tankih plasti (CeVO4, V2O5, CeO2,
Ce/Ti-oksid,...) za nasprotne elektrode v
elektrokromnih (EC) sklopih ter s pripravo
elektrolitov na osnovi kondenziranih ionskih
teko~in za te sklope. EC sklop, ki smo ga
pripravili skupaj s skupino italijanskih
raziskovalcev z Univerze v Rimu »La Sapien-
za«, v katerem smo med tanki plasti nano-
kristalini~nega WO3 in V2O5 aplicirali ionsko
teko~ino n-butil-n-metilpirolidinijev bis(tri-
fluorometansulfonil)imid, imobilizirano v
polietilenoksidni polimerni matriki, se je
izkazal po stabilnosti odziva in opti~no
modulacijo (∆T ~ 50% pri 650 nm). Radi bi
{e poudarili, da je dr. Vasko Jovanovski, ki je
pripravil doktorsko disertacijo o elektrolitih
za EC sklope in Gräzlove fotoelektrokemijske
celice, prejel Preglovo nagrado Kemijskega
in{tituta za izjemno doktorsko delo.

- V okviru EU projekta Apollon-B (nosilec: dr.
Stanko Ho~evar) smo po sol-gel postopkih
pripravili nove protonsko prevodne mem-
brane. Za pripravo teh membran smo
sintetizirali nekaj novih sol-gel prekurzorjev,
ki membranam podelijo fleksibilnost in
temperaturno obstojnost.

- V sodelovanju z Laboratorijem za bioteh-
nologijo smo za~eli uporabljati silane kot
povezovalce med osnovo (steklom, polimeri)
in baktericidnim peptidom polimiksinom B.
Prvi rezultati ka`ejo dobro redukcijo rasti
bakterij na tak{ni povr{ini. Cilj te raziskave ja
uporaba teh prevlek na medicinskih pripo-
mo~kih (katetri).

analysis of some effect printing inks. The re-
search of materials used in modern digital
printing technologies was also started.

- Investigations of thin films with intercalation
properties (CeVO4, V2O5, CeO2, Ce/Ti-oksid,...)
for counter electrodes in electrochromic (EC)
devices were continued, as well the prepara-
tion of electrolytes on the basis of condensed
ionic liquids. EC device prepared together
with the Italian group of researchers from
the University of Rome “La Sapienza”, in
which we applied an ionic liquid n-butyl-n-
methylpyrrolidinium bis(trifluorometha-
nesulfonyl)imide in a polyethyleneoxide ma-
trix in between the thin nanocrystalline films
of WO3 and V2O5, distinguished with its re-
sponse stability and optical modulation (∆T
~ 50% at 650 nm). In addition, we would
like to stress that dr. Vasko Jovanovski was
awarded with the Pregl prize of the National
Institute of Chemistry for an exceptional Ph.D.
dissertation for his work on electrolytes for
EC and Grätzel photoelectrochemical cells.

- In the frame of EU project Apollon-B (respon-
sible at NIC: Dr. Stanko Ho~evar) we prepared
new proton conducting sol-gel membranes.
For their preparation we synthesised some
new sol-gel precursors that impart flexibility
and temperature stability to the membranes.

- In collaboration with the Laboratory of Bio-
technology we started to use silanes as linkers
between the base (glass, polymers) and the
bactericidal peptide polymixyn B. First results
showed good reduction in bacteria growth
on such a surface. The aim of this investiga-
tion is the use of these coatings on the medi-
cal instruments (catheters).

- With the Laboratory for Polymer Chemistry
and Technology we intensively collaborated
on the preparation and the characterisation
of copper oxides with polyol method. It was
shown that it is possible to prepare Cu2O
nano wires with polyol method without any
stabilisers or other additives. However, we
have to stress that the final morphology of
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Cu2O nano wires depend on concentration
of precursor and synthesis conditions.

- At the end of the year we started with the
renovation of the student room S-208 and
we remake it in a new and contemporary
laboratory (Figure 3). With this action we in-
creased the laboratory facilities in L02, which
will significantly contribute to an improve-
ment of working conditions.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Color d.d., Medvode, Slovenia; development

of paint coatings for solar collectors and
façades (cooperation in the frame of Solabs
EU project, SEONES industrial project and CRP
MORS project);

- Fotona d.d., Ljubljana, Slovenia; development
of low-emittance camouflage coatings for
tanks (cooperation in the frame of CRP MORS
project);

- Trimo d.d., Trebnje, Slovenia; Coloured selec-
tive – energy efficient coatings for »Solar
panel Trimoterm« (cooperation in the frame
of project SEONES – Coloured selective –

energy effective coatings for façade elements

for low-energy consumption buildings, 2006-
2007);

- University of Ljubljana, Faculty of Natural
Sciences and Engineering and Tekstina, tex-
tile industry Ajdov{~ina, d.d., Slovenia; de-
velopment of multifunctional protective coat-
ings for textile for military uniforms (coop-
eration in the frame of CRP MORS project);

- Centre of excellence »Nanoscience and
nanotechnology« (CO NIN – RPR), Nano-
materials in electrochemical systems.

INTERNATIONAL COLLABORATION
- Development of unglazed solar absorbers (re-

sorting to coloured selective coatings on steel
material) for building facades and integra-
tion into heating systems (SOLABS), Contract
N° ENK6-CT-2002-00679, RTD project,
1.1.2003-30.6.2006 (Dr. Boris Orel);

- Z Laboratorijem za polimerno kemijo in
tehnologijo smo intenzivno sodelovali pri
pripravi in karakterizaciji bakrovih oksidov s
poliolno metodo. Pokazali smo tudi, da je
mo`no pripraviti Cu2O nano `i~ke s poliolno
metodo brez kakr{nihkoli stabilizatorjev ali
drugih dodatkov. Poudariti pa moramo, da
je kon~na morfologija Cu2O nano ̀ i~k odvisna
od koncentracije za~etnega prekurzorja in
pogojev sinteze.

- Proti koncu leta smo pri~eli s prenovo
{tudijske sobe S-208 in jo preuredili v nov in
sodoben laboratorij (Slika 3). S tem smo
pove~ali {tevilo laboratorijskih prostorov v
L02, kar bo pripomoglo h kakovostnej{emu
delu.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Color d.d., Medvode; razvoj premazov za

son~ne zbiralnike in fasade (sodelovanje v
okviru Solabs EU projekta, SEONES projekta
in CRP MORS projekta);

- Fotona d.d., Ljubljana; razvoj nizkoemitivnih
kamufla`nih premazov za tanke (sodelovanje
v okviru CRP MORS projekta);

- Trimo d.d., Trebnje; Barvni selektivni –
energetsko u~inkoviti premazi za »Solarni
panel Trimoterm« (sodelovanje v okviru
projekta SEONES - Razvoj sistemov za
nizkoenergijske stavbe, 2006-2007);

- Univerza v Ljubljani, Naravoslovnotehni{ka
fakulteta in Tekstina, tekstilna industrija
Ajdov{~ina, d.d.; razvoj ve~funkcionalne
za{~itne tekstilije za voja{ke uniforme
(sodelovanje v okviru samostojnega projekta
MORS);

- Center odli~nosti »Nanoznanosti in nano-
tehnologije« (CO NIN – RPR), Nanomateriali
v elektrokemijskih sistemih.

MEDNARODNO SODELOVANJE
- Development of unglazed solar absorbers (re-

sorting to coloured selective coatings on steel
material) for building facades and integra-
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tion into heating systems (SOLABS), [t.
pogodbe N° ENK6-CT-2002-00679, RTD
projekt, 1.1.2003-30.6.2006 (dr. Boris Orel);

- Polymer Electrolytes and Non Noble Metal
Electrocatalysts for High Temperature Fuel
Cells (APOLLON-B), STREP EU projekt, 1. 10.
2006 – 30. 9. 2009 (nosilec: dr. Stanko
Ho~evar);

- Polymeric Materials for Solar Thermal Appli-
cations, International Energy Agency (IAE),
sprejet projekt (december 2005), pro{nja za
pridru`eno sodelovanje;

- Mre`a odli~nosti: Nanostructured and Func-
tional Polymer-based materials and Nano-
composites, Proposal No. NOE 500361-2 (dr.
Zorica Crnjak Orel);

- Priprava in karakterizacija uniformnih delcev,
bilateralno sodelovanje Slovenija-USA,
Clarkson University (dr. Zorica Crnjak-Orel);

- [tudij strukturnih lastnosti sol-gel materialov
z nizko emitivnostjo z IR spektroskopijo,
bilateralno sodelovanje Slovenija-Indija, 10.
10. 2006 – 31. 12. 2007, Central Glass &
Ceramic Research Institute, Sol-Gel Division,
Kolkota (dr. Angela [urca Vuk);

- Sinteze me{anih sistemov na osnovi titano-
vega oksida: strukturne, elektrokemijske in
povr{inske lastnosti, bilateralno sodelovanje
Slovenija-Italija, 1. 3. 2006 – 31. 2. 2009,
University of Trento, Trento (dr. Angela [urca
Vuk);

- Dinamika protonov v kratkih vodikovih vezeh
dihidrata oksalne kisline in sorodnih sistemov
– {tudij z infrarde~o disperzijsko analizo,
bilateralno sodelovanje Slovenija-Makedonija,
Faculty of natural sciences and mathemat-
ics, Skopje (dr. Marta Klanj{ek Gunde);

- CIE, Division 1 (dr. Marta Klanj{ek Gunde,
uradna ~lanica – predstavnica Slovenije);

- CIE, Division 2, TC2-53, Multi-geometry color
measurements of effect materials (dr. Marta
Klanj{ek Gunde, ~lanica);

- CIE, Division 1, TC1-66, Indoor daylight illu-
minant (dr. Marta Klanj{ek-Gunde, ~lanica).

- Polymer Electrolytes and Non Noble Metal
Electrocatalysts for High Temperature Fuel
Cells (APOLLON-B), STREP EU project, 1. 10.
2006 – 30. 9. 2009 (responsible: Dr. Stanko
Ho~evar);

- Polymeric Materials for Solar Thermal Appli-
cations, International Energy Agency (IAE),
Solar Heating and Cooling Programme, Task
39;

- Network of Excellence: Nanostructured and
Functional Polymer-based materials and
Nanocomposites, Proposal N°. NOE 500361-
2 (Dr. Zorica Crnjak Orel);

- Preparation and characterisation of uniform
particles, Bilateral cooperation Slovenia-USA,
Clarkson University (Dr. Zorica Crnjak Orel);

- Study of structural properties of sol-gel ma-
terials with low emissivity using IR spectro-
scopy, Bilateral cooperation Slovenia-India,
10. 10. 2006 – 31. 12. 2007, Central Glass
& Ceramic Research Institute, Sol-Gel Division,
Kolkota (Dr. Angela [urca Vuk);

- Synthesis of mixed systems on the basis of
titanium oxide: structural, electrochemical
and surface properties, Bilateral cooperation
Slovenia-Italy, 1. 3. 2006 – 31. 2. 2009, Uni-
versity of Trento, Trento (Dr. Angela [urca
Vuk);

- Dynamics of protons in short hydrogen bonds
of oxalic acid dihydrate and related systems
– study with infrared dispersive analysis, Bi-
lateral cooperation Macedonia-Slovenia, Fac-
ulty of natural sciences and mathematics,
Skopje (Dr. Marta Klanj{ek Gunde);

- CIE, Division 1 (Dr. Marta Klanj{ek Gunde,
official member – representative of Slovenia);

- CIE, Division 2, TC2-53, Multi-geometry color
measurements of effect materials (Dr. Marta
Klanj{ek Gunde, member);

- CIE, Division 1, TC1-66, Indoor daylight illu-
minant (Dr. Marta Klanj{ek-Gunde, member).

MAJOR EQUIPMENT
- FT-IR spectrometer Bruker IFS 66/S
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POMEMBNI IN[TRUMENTI IN OPREMA
- FT-IR spektrometer Bruker IFS 66/S

- FT-IR in FT-Raman spektrometer Perkin Elmer
2000

- Spektrometer Lambda 950 UV/VIS/NIR

- Hewlett-Packard 8453 UV-VIS spektro-
fotometer z diodnim nizom

- AUTOLAB PGSTAT30 in EG&G PAR 273
potenciostat/galvanostat

- DISPERMAT CN10-F2, VMA-GETZMANN
GMBH

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
- Vasko Jovanovski: Priprava elektrolitov na

osnovi ionskih teko~in in njihova uporaba v
fotoelektrokemijskih celicah, doktorska
disertacija;

- Jelica Vince: Strukturne in spektroskopske
lastnosti po sol-gel postopkih narejenih
protonsko prevodnih membran, doktorska
disertacija;

- Peter Podbr{~ek: Priprava in karakterizacija
kompozitnega materiala na osnovi bakra in
cinkovega oksida, diplomsko delo;

- @vegli~ Ma{a: Prednosti in omejitve digitalnih
tehnologij tiska, diplomsko delo;

- Andreja Jelen: Vpliv efektnih pigmentov na
orientacijo odbite in sipane svetlobe,
diplomsko delo;

- Roman Kuni~: Na~rtovanje vrednotenja vpliva
pospe{enega staranja bitumenskih trakov na
konstrukcijske sklope, doktorska disertacija;

- Eva [imuni~: Priprava in uporaba nanokom-
pozitov z metakriloksipropiltrimetoksisila-
nom, diplomsko delo;

- Piere Guillaume (Polytech’ Grenoble, Joseph
Fourier University, Francija), 3,5 mese~no delo
v L02 v okviru izmenjave Erazmus;

- Quentin Fabrh (Polytech’ Grenoble, Joseph
Fourier University, Francija), 3,5 mese~no delo
v L02 v okviru izmenjave Erazmus.

- FT-IR and FT-Raman spectrometer Perkin
Elmer 2000

- Spectrometer Lambda 950 UV/VIS/NIR

- Hewlett-Packard diode arrey 8453 UV-VIS
spectrophotometer

- AUTOLAB PGSTAT30 and EG&G PAR 273
potentiostat/galvanostat

- DISPERMAT CN10-F2, VMA-GETZMANN
GMBH

EDUCATION AND IMPORTANT VISITS
- Vasko Jovanovski: Preparation of electrolites

on the basis of ionic liquids and their appli-
cation in photoelectrochemical cells, Ph.D.
dissertation;

- Jelica Vince: Structural and spectroscopic
properties of proton conductive membranes
prepared using sol-gel routes, Ph.D. disser-
tation;

- Peter Podbr{~ek: Preparation and characteri-
sation of composite material on the basis of
copper and zinc oxide, B.S. thesis;

- @vegli~ Ma{a: Advantages and limitations of
digital printing techniques, B.S. thesis;

- Andreja Jelen: The influence of effect pig-
ments on the orientation of reflected and
scattered light, B.S. thesis;

- Roman Kuni~: Assesment of influence of ac-
celerated ageing of bitumen strapes on con-
struction joints, Ph.D. dissertation;

- Eva [imuni~: Preparation and use of nano-
composites with metachryloxypropyltri-
methoxysilane, B.S. thesis;

- Piere Guillaume, Polytech’ Grenoble, Joseph
Fourier University, France: 3.5 months work
in L02 in the frame of Erazmus student ex-
change;

- Quentin Fabrh, Polytech’ Grenoble, Joseph
Fourier University, France: 3.5 months work
in L02 in the frame of Erazmus student ex-
change.
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L03
Laboratorij za kemometrijo

Laboratory of Chemometrics

VODJA / HEAD
dr. Marjana Novi~

RAZISKOVALCI / RESEARCHERS
dr. Marjan Vra~ko
dr. Neva Gro{elj
dr. Marjan Tu{ar
dr. Natalja Fjodorova
dr. Milan Randi} (4 mesece / months)

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
mag. [pela @uperl
Viktor Drgan
Nikola Minovski

RAZISKOVALCI NA PO-DOKTORSKEM
DELU IZ TUJINE / YOUNG POST-DOC
SCIENTISTS FROM ABROAD
dr. Sylwester Mazurek (1 mesec / month)
dr. Jaroslaw Panek (12 mesecev / months)
dr. Igor Kuzmanovski (9 mesecev / months)
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PODRO^JA DEJAVNOSTI
- Uvajanje kemometrije, to je uporabe {iroke

palete matemati~nih, statisti~nih in ra~unal-
ni{kih metod za re{evanje kemijskih proble-
mov, v raziskovalno in razvojno prakso;

- modeliranje kemijskih lastnosti in procesov
na podro~ju QSAR {tudij in iz podatkov, ki jih
dobimo s sklopljenimi analiznimi tehnikami;

- uveljavljanje metod umetnih nevronskih mre`
v kemiji; {tudij strategij u~enja nevronskih
mre` in razvijanje ustreznih ra~unalni{kih
programov;

- raziskave na podro~ju matemati~ne kemije:
uporaba diskretne matematike v strukturni
kemiji, v QSAR {tudijah, v proteomiki in
genomiki;

- {tudij algoritmov in razvoj programskih
paketov;

- uporaba kemometri~nih metod v analizni
kemiji: zagotavljanje in kontrola kakovsti (QA/
QC);

- raziskave 3D reprezentacij kemijske strukture
za uporabo v QSAR;

RESEARCH ACTIVITIES
- Introduction of chemometrics, i.e., math-

ematical, statistical and computational meth-
ods for solving chemical problems, to the
applicative, research, and control laborato-
ries;

- Modelling of chemical properties and proc-
esses to the field of QSAR (Quantitative Struc-
ture Activity Relationship) and of data ac-
quired from the hyphenated analytical tech-
niques;

- Application of artificial neural network meth-
ods in chemistry, study of various ANN learn-
ing techniques and development of the cor-
responding computer software;

- Research in the field of mathematical chem-
istry: the application of discrete mathemat-
ics in structural chemistry, in QSAR studies,
in proteomics and genomics;

- Study of various algorithms and development
of computer software;

- Application of chemometrics methods in
analytical chemistry for quality control and
quality assurance (QA/QC);
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- izobra`evanje na podro~ju kemometrije: v
sodelovanju s Fakulteto za kemijo in kemijsko
tehnologijo Univerze v Ljubljani na dodiplom-
skem in podiplomskem nivoju;

- izobra`evanje na podro~ju metod umetne
inteligence in kemometrije v sodelovanju s
Fakulteto za kmetijstvo Univerze v Mariboru;

- izobra`evanje v okviru posebnih te~ajev in {ol
v sodelovanju s Fakulteto za kemijo in
kemijsko tehnologijo Univerze v Mariboru;

- izobra`evanje in prenos znanja med razisko-
valnimi skupinami v raznih dr`avah preko
evropskih projektov v Marie Curie izobra-
`evalnih mre`ah.

BIBLIOGRAFIJA
12 izvirnih znanstvenih ~lankov
2 strokovna ~lanka
1 samostojni znanstveni sestavek v

monografiji
2 objavljena strokovna prispevka na

konferencah
30 objavljenih povzetkov znanstvenih

prispevkov na konferencah
1 objavljeni povzetek strokovnega pris-

pevka na konferenci
1 predavanje na tuji univerzi
1 prispevek na konferenci brez natisa
1 vabljeno predavanje na konferenci brez

natisa
2 doktorata

DOSE@KI V LETU 2007
- V letu 2007 smo sodelavci Laboratorija za

kemometrijo rezultate raziskav predstavili v
10 izvirnih znanstvenih ~lankih in enem
poglavju v monografiji, o svojem delu smo
poro~ali v 30 prispevkih na mednarodnih
znanstvenih konferencah in v treh prispevkih
na strokovnih konferencah. Sodelujemo z ve~
tujimi univerzami, med drugim smo del
raziskav kemometrijskih metod, ki jih
razvijamo, predstavili s predavanjem na
univerzi Milano Bicocca, Italija. Vsebina
objavljenih del izkazuje dose`ke na podro~ju,

- Research of 3D structural structure represen-
tations for QSAR;

- Education in chemometrics in collaboration
with Faculty of Chemistry and Chemical Tech-
nology, University of Ljubljana, Slovenia on
the pre- and postgraduate levels;

- Education in methods of artificial intelligence
and chemometrics in collaboration with Fac-
ulty of Agriculture, University of Maribor,
Slovenia;

- Education in the form of special courses in
the collaboration with the Faculty of Chem-
istry and Chemical Technology, University of
Maribor, Slovenia;

- Education and knowledge transfer between
research groups in several countries on the
basis of EU projects within Marie Curie train-
ing networks.

BIBLIOGRAPHY
12 Original Scientific Articles
2 Professional Articles
1 Independent Scientific Component Part

in Monograph
2 Published Professional Conference

Contributions
30 Published Scientific Conference Contribu-

tion Abstracts
1 Published Professional Conference

Contribution Abstract
1 Invited Lecture at Foreign University
1 Unpublished Conference Contribution
1 Unpublished Invited Conference Lecture
2 Doctoral Dissertations

ACHIEVEMENTS IN 2007
- In 2007 the research work of the research-

ers from the Laboratory of chemometrics is
represented in 10 original scientific papers,
in one book chapter, and in 30 contributions
at international scientific conferences and in
three contributions at professional confer-
ences. We collaborate with several universi-
ties; among others we presented our research
on the development of chemometrics meth-
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definiranem v raziskovalnem programu
Modeliranje relacij med kemijsko strukturo

in lastnostjo snovi - QSAR – QSPR.

- Profesor Milan Randi}, dolgoletni zunanji
sodelavec L03 in raziskovalec na razisko-
valnem programu Modeliranje relacij med

kemijsko strukturo in lastnostjo snovi - QSAR

– QSPR, je postal ~astni ~lan Kemijskega
in{tituta. Naziv mu je ob 60. obletnici
ustanovitve Kemijskega in{tituta podelil
direktor na slovesni prireditvi 27. septembra
2007.

- IBAAC (An Integrated Biomimetic Approach
to Asymmetric Catalysis), evropski projekt v
okviru Marie Curie Network smo nadaljevali
z dvema po-doktorskima raziskovalcema.
Ostali so prakti~no delo, ki so ga izvajali v
na{em laboratoriju, `e zaklju~ili in z njimi
dokon~ujemo zadnje publikacije. Cilj na{ega
sodelovanja je optimizacija katalizatorjev za
asimetri~no kemijsko sintezo v okolju, ki
simulira biolo{kega. Tako okolje so npr.
proteini (streptavidin ali avidin) ali dendrimeri,
katerih osnovne enote so aminokisline. O
rezultatih smo poro~ali na sestanku IBAAC
projekta v Muelheimu in na konferenci v Novi
Gorici (Spektroskopija v teoriji in praksi).

- Evropski projekt TRACE, ki je bil zastavljen kot
integriran projekt od vzor~evanja zemlje in
hrane do kemijske analize in statisti~ne
obdelave podatkov (v tem delu je vklju~ena
tudi na{a skupina), je v letu 2007 dokaj
uspe{no zaklju~il z zbiranjem podatkov. Tako
smo dobili v obdelavo kar nekaj podatkovnih
nizov, s pomo~jo katerih smo dopolnili in
testirali orodje na osnovi umetnih nevronskih
mre` v MATLAB okolju (TRACE_ANN). O
rezultatih smo poro~ali na sestankih TRACE
projekta v Ljubljani, Katowicah in na Kreti,
Gr~ija, ter na konferencah v Mariboru
(Slovenski kemijski dnevi) in na Finskem (10.
skandinavski kemometrijski simpozij). Da bi
predstavili razvito programsko orodje
TRACE_ST, smo v okviru WP6 partnerjev
projekta organizirali dvodnevno delavnico v

ods at the University Milano Bicocca, Italy.
The content of published papers shows the
achievements in the field defined in the re-
search program “Modelling of structure–

property relationships – QSAR–QSPR”.

- Professor Milan Randi}, a member of the L03
chemometrics research team for a long time,
and a collaborator on the research program
“Modelling of structure–property relation-

ships – QSAR–QSPR” became an honourable
member of the National Institute of Chemis-
try.  The title was awarded by the director at
the 60th anniversary of the Institute at the
ceremony on September 27th.

- IBAAC (An Integrated Biomimetic Approach
to Asymmetric Catalysis), European project
in the Marie Curie Training Network scheme
was accomplished with two post-doctoral
researchers. All other fellows had finished the
practical work in our laboratory and in 2007
we were completing their results to be pub-
lished. The goal of the chemometrics contri-
bution to the project is to optimize the cata-
lysts for asymmetric chemical synthesis in the
environment mimicking the biological sys-
tems, for example proteins (streptavidin, avi-
din) or dendrimers of amino acid units. We
reported the results at internal IBAAC con-
ference in Muelheim, Germany and in Nova
Gorica, Slovenia at the 15th International Sym-
posium Spectroscopy in Theory and Practice.

- The European project TRACE, which is an in-
tegrated project aimed to collect and ana-
lyse samples of soil and food commodities
(our group was included for statistical analy-
sis of collected data) in 2007 practically ac-
complished the data collection. So we have
several data sets available, which were ex-
ploited to complete and test the neural net-
works based tool in Matlab environment
(TRACE_ANN). The results were reported at
the internal TRACE meetings in Ljubljana,
Slovenia, Katowice, Poland and in the annual
TRACE conference at Crete, Greece. Besides
some results were presented at the meeting
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Nijmegen-u na Nizozemskem. Partnerjem
WP1 in WP2 smo s teoreti~no predstavitvijo
in prakti~nim te~ajem pribli`ali uporabo
programskega paketa na konkternih prime-
rih.

- Nadaljevali smo delo na evropskim projektu
CAESAR (Computer-Assisted Evaluation of
industrial chemical Substances According to
Regulations). Poleg podatkovne baze karcino-
genih spojin (806 spojin) je na{a skupina
pripravila tudi primerjalno {tudijo predpisov
in meril za oceno toksi~nosti v EU, Rusiji in v
~lanicah OECD. Podatkovni niz spojin s
poznanimi kemijskimi strukturami in dolo~e-
no stopnjo karcinogenosti je bil izbran iz
raznih javno dostopnih virov. O rezultatih smo
poro~ali na konferencah v Novi Gorici
(Spektroskopija v teoriji in praksi), v Portu na
Portugalskem (SETAC) in na internih CAESAR
sre~anjih v Ljubljani in v Liverpoolu, Velika
Britanija.

- Nadaljevali smo z delom na industrijskem
projektu s podjetjem IMS-ADITOIL d.o.o.,
Trzin; pogodba {t. 120/06-L03 o dolgoro~-
nem sodelovanju na podro~ju raziskav in
razvoja nizko temperaturnih bitumnov in
asfaltnih zmesi. V okviru pogodbe sodelavci
kemijskega in{tituta opravljamo temeljne in
aplikativne raziskave, razvijamo analitske
metode, pripravljamo ekspertna mnenja,
pripravljamo skupaj z IMS-ADITOIL d.o.o.
projekte in predstavitve za strokovno javnost
o nizko temperaturnih bitumnih in asfaltnih
zmeseh. V letu 2007 smo o delu poro~ali na
konferencah v Budimpe{ti, Mad`arska
(Chemometrica 2007), v Novi Gorici (Spektro-
skopija v teoriji in praksi), ter na strokovnih
konferencah v Ljubljani in Kranjski gori
(Zdru`enje asfalterjev Slovenije).

- Z Univerzo v Trstu, Italija (Biophysics and
Macromolecular Chemistry BBCM) imamo
sporazum o dolgoro~nem sodelovanju.
Sporazum temelji na skupnih raziskovalnih
interesih Oddelka za biokemijo, biofiziko in

of Slovenian Chemical Society in Maribor,
Slovenia (Slovenski kemijski dnevi) and in Fin-
land (10th Scandinavian Chemometrics Sym-
posium). In order to demonstrate the devel-
oped program tool TRACE_ST chemometrics
tool (TRACE_ANN is one part of it), we or-
ganised within the WP6 group two-day work-
shop in Nijmegen, the Netherlands. With the
theoretical and practical (hands-on) demon-
strations on the examples from TRACE data
sets we explained to the WP1 and WP2 part-
ners (experimentalists) how to use and ex-
ploit the developed chemometrics program
package.

- We continued the work on EU project CAE-
SAR (Computer-Assisted Evaluation of indus-
trial chemical Substances According to Regu-
lations). In addition to the compilation of
carcinogenicity data set (806 compounds) the
contribution of our group was a compara-
tive study of regulations and measures for
assessment of toxicity in EU, Russia, and
OECD member states. The data set with given
chemical structures and carcinogenicity data
was compiled from several public available
sources. We have reported about the initial
achievements in Nova Gorica, Slovenia at the
15th International Symposium Spectroscopy
in Theory and Practice, in Porto (SETAC meet-
ing in Portuguese) and at internal CAESAR
meetings in Ljubljana, Slovenia and Liverpool,
Great Britain.

- In the frame of the industrial project with
IMS-ADITOIL d.o.o., Trzin, Slovenia contract
no. 120/06-L03 about long-term collabora-
tion in the field of research and development
of low-temperature bitumen and asphalt mix.
We perform basic and applicative research,
develop analytical methodology, we prepare
expert opinions and together with IMS-
ADITOIL d.o.o. we prepare projects and pres-
entations about low temperature bitumen
and asphalt mix for professional public meet-
ings. In 2007 we have reported about the
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makromolekularno kemijo Univerze v Trstu
(profesorica dr. Sabina Passamonti) in
Laboratorija za kemometrijo KI (dr. Marjana
Novi~). Tudi v letu 2007 smo na osnovi
skupnih raziskav poro~ali na konferencah
(CMTPI v Moskvi, Rusija, ISSTP v Novi Gorici
in na konferenci v Saarbruecken-u v Nem~iji).
Mlada raziskovalka [pela @uperl na osnovi
rezultatov skupnih raziskav pripravlja
doktorsko disertacijo.

- Pod mentorstvom na{ih sodelavcev in v
sodelovanju s Fakulteto za kemijo in kemijsko
tehnologijo Univerze v Ljubljani je en mladi
raziskovalec za~el z delom, dva pa sta

results in Budapest, Hungary (Chemometrica
2007), in Nova Gorica, Slovenia (15th Inter-
national Symposium Spectroscopy in Theory
and Practice), and at technical conferences
in Ljubljana and Kranjska gora (Slovenian
Asphalt Pavement Association).

- We have a formal agreement with the Uni-
versity of Trieste, Italy (Biophysics and
Macromolecular Chemistry BBCM) about a
long-term collaboration. The agreement is
based on the common research interests be-
tween the group of prof. S. Passamonti and
our laboratory. In 2007 we reported on com-
mon research results at a Scientific confer-

SLIKA 1:

Kompleks inhibitorja in tripsina (PDB ID=1K1N) z

ligandom, vidnim na dnu slike (a); Regresijska premica

med eksperimentalnimi in napovedanimi vrednostmi

pKi, dobljenimi s pomo~jo modela protito~ne

nevronske mre`e 59 peptidomimeti~nih molekul za

reduciran niz spremenljivk – molekulskih deskriptorjev

(b).

FIGURE 1:

Inhibitor-trypsin complex (PDB ID=1K1N) with the

ligand seen at the bottom of the plot (a); regression

plots of the experimental versus predicted pKi ob-

tained by the counter-propagation neural network

model for a reduced set of variables based on mo-

lecular descriptors of 59 peptidomimetic molecules

(b).
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nadaljevala doktorsko izobra`evanje. Prva
mlada raziskovalka je opravila vse {tudijske
obveznosti in zaklju~uje z raziskovalnim
delom, ki ga bo kon~ala po porodni{kem
dopustu. Drugemu mlademu raziskovalcu je
bil na osnovi dose`enih rezultatov odobren
neposreden prehod na doktorat brez magis-
terija, tretji pa je z doktorskim {tudijem pri~el
jeseni 2007.

KRATEK OPIS DELA IN REZULTATOV
Glavnina raziskav je bila v letu 2007 utemeljena
z raziskovalnim programom P1-017, Modeli-

ranje relacij med kemijsko strukturo in lastnostjo

snovi - QSAR – QSPR. Zastavljeni raziskovalni
program nam omogo~a {iritev mednarodnih
povezav in vklju~itev v evropske in doma~e
industrijske projekte. Na osnovi ra~unskih
modelov, ki popisujejo relacijo med kemijsko
strukturo in lastnostjo snovi, lahko prispevamo
k oceni strupenosti vseh spojin, ki se spro{~ajo
v okolje, in tako zmanj{amo potrebo po
poskusih na `ivalih. Teste, narejene s pomo~jo
ra~unskih modelov, imenujemo »in silico«, glede
na zahtevnost pa sledijo »in vitro« ter »in vivo«
testi. »In vitro« so laboratorijski testi s pomo~jo
kemijskih in biolo{kih reagentov, medtem ko
za »in vivo« teste potrebujemo testne `ivali.
Poleg tega, da so »in vivo« testi dragi in ~asovno
zamudni, so tudi eti~no sporni, zlasti ko so v
teste vklju~ene ̀ ivali vi{jih zvrsti; v veliko dr`avah
so testi na dolo~enih `ivalskih vrstah `e
prepovedani. Alternativne ra~unalni{ke metode,
tako imenovane QSAR metode (Quantitative
Structure - Activity Relationship), so torej zelo
obetavne za napovedovanje toksi~nosti novih
ali biolo{ko {e netestiranih spojin, ker so cenej{e
in hitrej{e od standardnih metod in ne zahtevajo
testnih ̀ ivali. Na tem podro~ju smo v letu 2007
objavili rezultate dela na razvoju modela za
napovedovanje aktivnosti nekaterih fenolov kot
zaviralcev raka. Pri teh raziskavah je sodeloval
indijski partner, ki je bil gostujo~i raziskovalec v
na{em laboratoriju v okviru bilateralnega
projekta z Indijo. Med QSAR raziskave, ki so
bile kon~ane v lanskem letu, sodijo tudi modeli

ence CMTPI in Moscow, Russia, at ISSTP in
Nova Gorica, Slovenia and at a conference in
Saarbruecken in Germany.  One of our young
researchers is preparing the PhD thesis includ-
ing a part of the obtained results in collabo-
ration with the Italian colleagues.

- We offer mentorship to three PhD students
pursuing the PhD studies in our laboratory in
agreement with the Faculty of Chemistry and
Chemical Technology - University of Ljubljana,
Slovenia and Faculty of Pharmacy of the same
University. Two of the PhD students already
completed all study obligations and they have
to continue the research work, while the third
one has  started in October 2007.

SHORT DESCRIPTION OF RESEARCH AND
RESULTS
In 2007 the majority of the research work was
accomplished in the financing frame of the re-
search program P1-017, Modelling of struc-

ture–property relationships – QSAR–QSPR. The
core of the research project enables us to ex-
tend the international collaborations and to
integrate into European and domestic indus-
trial projects. We develop computational mod-
els that relate chemical structure with the prop-
erty of compounds, which enables us to assess
toxicity of chemicals released into the environ-
ment and thus reduce the need for animal tests.
Computational or »in silico« models are usually
followed by  »in vitro« or »in vivo« models,
which are to be reduced. »In vitro« models are
based on laboratory tests with chemical and
biological reagents, while for the »in vivo« tests
we need animals. The latter are time consum-
ing and expensive, besides they are question-
able for ethical reasons especially if higher spe-
cies are included; in many countries the tests
on some species are already forbidden. Alter-
native computational methods, so called QSAR
methods (Quantitative Structure - Activity Re-
lationship) are promising for prediction of tox-
icity of new or biologically not tested existing
chemicals, because they are faster and cheaper
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za napoved vezavnih konstant med encimom
(trombin in tripsin) in peptidom podobnimi
majhnimi molekulami.
Pomemben dose`ek v letu 2007 je objava
rezultatov ovrednotenja strukturne podobnosti
proteinov v generi~nih zdravilih. To delo je
povezano z industrijskim projektom z Lekom,
ki je bil zasnovan kot razvoj ve~stransko
podprtega postopka (vklju~no z eksperimen-
talno rekombinantno sintezo, spektroskopijo in
kemoinformatiko), potrebnega za razvoj in
registracijo generi~nih zdravil. Zaradi pre-
zgodnje smrti nosilnega raziskovalca s strani
Leka je nadaljevanje projekta negotovo.
Naslednji dose`ek je plod sodelovanja z

than standard methods and spare the animals.
In this field we published the results of our re-
search work in 2007 on the development of a
model for prediction of activity of selected
phenols as anti-cancer agents. This research was
supported also by an Indian partner, who vis-
ited our Laboratory in the frame of bilateral
project with India. Among the QSAR researches
accomplished in 2007 is also a predictive model
for trypsin and thrombin binding affinities of
small peptidomimetic ligands.
An important achievement in 2007 is a publi-
cation of the results about the quantification
of structural similarity of proteins in bio-
pharmaceuticals. The research work was initi-

SLIKA 2:

Podelitev naziva ~astnega ~lana Kemijskega in{tituta

profesorju Milanu Randi}u

FIGURE 2:

Inauguration of professor Milan Randi~, honourable

member of  the Institute
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Zavodom za zdravstveno varstvo Maribor
(ZZVMB), in sicer {tudija kvalitete voda razli~nih
vodnjakov, objavljena 2007.
Raziskave membranskega proteina bilitrans-
lokaze (v sodelovanju z univerzo v Trstu) so
rezultirale v razlagi mo`nega mehanizma
transportnega proteina. Bilitranslokaza je pro-
tein, ki je odgovoren za transport bilirubina (in
drugih molekul) skozi membrano v jetrnih
celicah. Na{ namen je bil osvetliti na~in
interakcije flavonoidov z bilitranslokazo.
Ugotovili smo, da vezavna interakcija temelji na
sposobnosti tvorbe vodikovih vezi, kar zman-
j{uje pomen interakcij nabitih delov molekule.
Posebno pozornost smo posvetili izboru
molekularnih deskriptorjev, potrebnih za
izgradnjo modela. Rezultati te raziskave ka`ejo,
da ve~ina flavonolov, prisotnih v hrani, za razliko
od antocianov ne reagira z bilitranslokazo,
medtem ko se nekateri aglikoni {ibko ve`ejo.
Kvantitativna analiza povezave med molekulsko
strukturo in sposobnostjo vezave je vodila k
identifikaciji tistih delov molekule, ki so
potencialno odgovorni za vezavne interakcije z
bilitranslokazo in nam omogo~ila postaviti
hipotezo o mehanizmu vezave med ligandom
in proteinom.
Raziskave na podro~ju teorije grafov prispevajo
v QSAR podro~je nove metode za opis strukture
molekul, med njimi tudi proteinov, ki so zaradi
svoje specifi~ne narave in velikosti vedno
poglavje zase. Na tem podro~ju smo objavili
rezultate v {tirih publikacijah in poro~ali v {estih
prispevkih na znanstvenih konferencah.
Posebeno pomembne so raziskave strukturnih
reprezentacij proteinov (npr. 2D reprezentacije
na osnovi lastnosti gradnikov - aminokislin, ali
reprezentacije na osnovi zvezdastih grafov, glej
bibliografijo) saj na tem podro~ju {e ni na voljo
veliko prostih ali komercialnih programskih
paketov, ki bi omogo~ali izra~une takih
strukturnih deskriptorjev.
Na podro~ju modeliranja kemijskih procesov
smo izpopolnili model, s pomo~jo katerega
lahko {tudiramo dogajanje na ionsko-izmen-
jevalni koloni ali napovedujemo rezultate realnih

ated by the industrial project with Lek d.d.,
Slovenia, joining the experimental recombinant
synthesis, spectroscopy, and chemoinformatics
needed in the development and registration of
biopharmaceuticals. The future of this project
is unclear because of premature death of the
principal investigator from Lek. The next attain-
ment is an expertise on ground water investi-
gation, the result of our collaboration with the
Institute of Public Health Maribor, Slovenia
(IPHMB) published in 2007.
The study of membrane protein bilitranslocase
(in cooperation with the University of Trieste,
Italy) resulted in the explanation of potential
mechanism of action of the transport protein.
Bilitranslocase is a liver protein, responsible for
the transport of bilirubin (and other molecules)
through the cell membrane. Our aim was to
clarify the mode of interaction of flavonoids
with the bilitranslocase. The study showed that
binding interaction depends primarily on the
formation of hydrogen bonds, which decreases
the importance of the old hypothesis about
interactions of charged molecular moieties.
Special emphasis was given to the selection of
structural descriptors in the construction of the
models. The results showed that, contrary to
anthocyanins, most flavonols (originating from
food) did not interact with bilitranslocase, while
some aglycones were weakly bounded. Quan-
titative analysis of the relationship between
chemical structure and binding affinities re-
vealed parts of molecules potentially responsi-
ble for the binding mechanism between the lig-
and and the host protein.
The investigations based on graph theory con-
tributed to the QSAR field of the research with
new descriptions of chemical structure of mol-
ecules including proteins, which ought to have
due to their size and specific structure a special
treatment. In this area we published four pa-
pers and reported at six international scientific
conferences. Of special interest are the investi-
gations on the structural representations of
proteins (as for example 2D representations on
the basis of physico-chemical properties of
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meritev (retencijske ~ase in/ali obliko kroma-
tografskih vrhov). Izpopolnitev algoritma za
simulacijo separacijskih procesov v ionsko-
izmenjevalni kromatografiji, ki nam omogo~a
vpogled v ~asovno in prostorsko porazdelitev
koncentracij ionov analita in eluenta na
kromatografski koloni, omogo~a izra~une za vse
analite ne glede na kombinacijo nabojev analita
in eluenta. Rokopis z rezultati je bil sprejet za
objavo v Journal of Chromatography A.
Industrijski projekt z IMS-ADITOIL d.o.o., Trzin
nadaljujemo z raziskavami o nizko tempe-
raturnih bitumnih in asfaltnih zmeseh. V okviru
navedene pogodbe smo na Kemijskem In{titutu
v letu 2007 izvedli naslednje dejavnosti: (i) na
konferencah v Budimpe{ti, Mad`arska (Confe-
rentia chemometrica 2007) smo predstavili
kemometri~ni pristop k izdelavi asfaltnih
receptur (“Counterpropagation neural network
as a model for asphalt mix design”); (ii) v Novi
Gorici (15. mednarodni simpozij Spektroskopija
v teoriji in praksi) smo poro~ali o vplivu in
obstojnosti dodatka asfaltnih zmesi Sasobita
(“Recycling ability of asphalts containing low
temperature bituminous binders”); (iii) na 11.
kolokviju o asfaltih in bitumnih v Kranjski gori
pa smo s predavanjem ”Vpeljava kemijskih
metod za preverjanje uporabnosti recikliranih
bitumnov” predstavili prednosti asfalta z
dodatkom Sasobita in uspeli prepri~ati nekatere
izvajalce v gradbeni{tvu, da bodo te vrste asfalte
vgrajevali v cestne odseke nove gorenjske
avtoceste; (iv) Na strokovni konferenci v Ljubljani
(“Obvezna uporaba novih standardov za asfalt
SIST EN 13108 in novosti pri laboratorijskih
preiskavah, Novosti pri laboratorijskih preis-
kavah” na 6. izobra`evanju tehni~nega
asfalterskega kadra) smo predstavili nove
evropske standarde za metode presku{anja
asfaltov.
V letu 2007 smo v okviru IBAAC EU projekta
del kemoinformacijske kompleksne raziskave
sistema »Avidin/Streptavidin – biotiniran ligand«
dopolnili in pripravili za objavo. Prav tako smo
v glavnem zaklju~ili z raziskavo optimitranja

amino acids, or the representations by star-like
graphs, see bibliography), because there are not
many free or commercially available software
packages offering the calculations of such struc-
tural descriptors.
In the field of modelling chemical processes we
developed and completed a model  as a tool
enabling the study of distribution of ion con-
centrations in ion-exchange column, or to make
predictions for real measurements (retention
times and/or shape of chromatographic peaks).
Upgrade of the model and the algorithm for
simulation of separation processes in ion-ex-
change chromatography, which enables us to
monitor time-space distribution of analyte and
eluent concentrations in chromatographic col-
umn, will facilitate the calculations for all
analytes regardless the combination of analyte/
eluent charges. We reported on the results in
the manuscript, which had been accepted for
publication in Journal of Chromatography A.
We proceed with the industrial project with
IMS-ADITOIL directed towards investigation of
low temperature bitumen and asphalt mix. In
the scope of the long term agreement we have
accomplished in 2007 the following: (i) at a
conference in Budapest, Hungary (Chemo-
metrica 2007) we have reported on chemo-
metrical approach to asphalt mix recipe
(“Counterpropagation neural network as a
model for asphalt mix design”); (ii) in Nova
Gorica, Slovenia (15th International Symposium
Spectroscopy in Theory and Practice) we re-
ported on the influence and stability of the
additive to the asphalt mix Sasobit (“Recycling
ability of asphalts containing low temperature
bituminous binders”); (iii) at 11th Colloquium
on Asphalt and Bitumen in 2005 in Kranjska
gora, Slovenia we presented a lecture entitled
”Introduction of chemical methods for check-
ing the properties of recycled bitumen” in which
we demonstrated the advantages of the asphalt
mix with Sasobit and we succeeded to persuade
some companies that they would build the new
asphalt mix with Sasobit into some sections of
the new highway in highland region of
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dendrimerov kot okolja za asimetri~no
katalizo. Rezultati so zbrani in pred objavo
~akamo {e na eksperimentalno potrditev na{ih
ra~unskih napovedi.
TRACE projekt se nadaljuje z dopolnjevanjem
in testiranjem programskega paketa za
statisti~no obdelavo podatkov kemijske
sestave tal in hrane. Na dvodnevni delavnici v
Nijmegen-u na Nizozemskem smo predstavili
razvito programsko orodje TRACE_ST,  pri
katerem smo odgovorni za klasifikacijo in
napovedovanje lastnosti z nevronskimi
mre`ami. Klasifikacija je ve~inoma narejena
glede na geolo{ko sestavo vzor~evanih mest.
Ob dotoku novih podatkovnih nizov posa-
meznih vzorcev (zemlja, voda, hrana) sproti
dopolnjujemo modele za klasifikacijo vzorcev.
Kon~ni cilj je povezava med kemijsko sestavo
vzorcev in geolo{ko sestavo podro~ja, kjer so
bili vzorci pridobljeni. Na ta na~in bi lahko
hrano opremili z nalepkami s specifikacijo, ki
bi dokazovala izvor.
Pri CAESAR projektu smo vsi partnerji zaklju~ili
z zbiranjem podatkovnih baz in se sedaj
ukvarjamo z optimizacijo napovednih mode-
lov za pet definiranih podro~ij: karcinogenost,
mutagenost, teratogenost, ko`na ob~utljivost,
bio-akumulacijski faktor. Poleg tega smo v na{i
skupini naredili primerjalno {tudijo predpisov
in meril za oceno toksi~nosti v EU, Rusiji in v
~lanicah OECD, ki smo jo poslali v Journal of
Environmental Science and Health Part C-En-

Slovenia; (iv) at a professional conference in
Ljubljana, Slovenia, we reported on the new
European standards for the methods of as-
phalt tests.
In 2007 we completed a part of chemo-
informatics research of the system »Avidin/
Streptavidin – biotinilated ligands« within the
IBAAC EU project. The results reported in the
manuscript were sent for publication. Also the
research work on optimization of dendrimers
of amino acids as an environment for the
asymmetric catalysis was practically com-
pleted. The results of the prediction model
for optimization of the dendrimers structure
have to be confirmed by the experimentalists
before publishing.
Trace EU project is going on with the upgrad-
ing and testing the software package for sta-
tistical evaluation of data on chemical com-
position of soil and food commodities. In
Nijmegen, the Netherlands, we organised a
two-day workshop at which the toolbox
TRACE_ST was demonstrated. Our part con-
cerns the neural network tool in Matlab envi-
ronment for classification and prediction of
properties connected to the available data sets
(classification was mainly done regarding ge-
ology of the sampling sites).
The status at CAESAR EU project is in the fi-
nal stage of data collection. We started with
the modelling for five defined toxicity
endpoints: Carcinogenicity, mutagenicity,

SLIKA 3:

Sestanek partnerjev EU projekta CAESAR v Ljubljani,

december 2007

FIGURE 3:

Workshop of partners of EU project CAESAR in

Ljubljana, December 2007
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vironmental Carcinogenesis & Ecotoxicology
Reviews.^lanek je bil sprejet v objavo brez
popravkov.

SODELOVANJE Z INDUSTRIJO
- IMS-ADITOIL d.o.o., Trzin

POTENCIALNI INDUSTRIJSKI UPORABNIKI
- Laboratoriji za kontrolo in zagotavljanje

kvalitete v vseh vejah kemijske (in druge)
predelovalne industrije v katerih lahko z
metodami na~rtovanja eksperimentov in
modeliranjem lastnosti ve~komponentnih
izdelkov bistveno skr~imo drago in te`avno
eksperimentalno delo ter tako pocenimo
izdelke in izbolj{amo njihovo kvaliteto.

MEDNARODNO SODELOVANJE
Mednarodni projekti:
- projekt TRACE (FP6-2003-FOOD-2-A) (Trac-

ing Food Commodities in Europe). (Contract
No. TRACE-IP-006942);

- projekt IBAAC (An Integrated Biomimetic

Approach to Asymmetric Catalysis) (Contract
No. MCRTN –CT-2003-505020);

- projekt CAESAR (Computer-Assisted Evalua-

tion of industrial chemical Substances Accord-

ing to Regulations) (SSPI-022674);

teratogenicity, skin sensitization, and bioaccu-
mulation factor. Besides, our group prepared a
comparative study of regulations and measures
for assessment of toxicity in EU, Russia, and
OECD member states. The manuscript was sent
to the Journal of Environmental Science and
Health Part C-Environmental Carcinogenesis &
Ecotoxicology Reviews; it was accepted for pub-
lication without changes.

COLLABORATION WITH THE INDUSTRY
- IMS-ADITOIL d.o.o., Trzin, Slovenia

POTENTIAL INDUSTRY PARTNERS
- Quality assurance and quality control labo-

ratories in all branches of chemical, pharma-
ceutical and other kind of secondary indus-
try, in which the application of experimental
design, modelling and optimization tech-
niques one can reduce the expensive and te-
dious experimental work and thus lower the
prize and improve quality of products.

INTERNATIONAL COLLABORATION
 Projects:
- Project TRACE (FP6-2003-FOOD-2-A) (Trac-

ing Food Commodities in Europe). (Contract
No. TRACE-IP-006942);

SLIKA 4:

Delovni sestanek partnerjev EU projekta TRACE v

Ljubljani, marec 2007.

FIGURE 4:

Workshop of partners of EU project TRACE in

Ljubljana, March 2007.
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- projekt   COST D2 (New fluorous media and

processes for cleaner and safer chemistry;)

- bilateralni projekt v okviru znanstveno-
tehnolo{kega sodelovanja med Republiko
Slovenijo in Republiko Makedonijo v letih
2007 in 2008 z naslovom Razvoj novih
kemometrijskih procedur in algoritmov za
{tudij relacij med kemijsko strukturo in
aktivnostjo spojin; nosilca: dr. Marjana Novi~
in dr. Igor Kuzmanovski;

- bilateralni projekt v okviru znanstveno-
raziskovalnega sodelovanja med Republiko
Slovenijo in Zdru`enimi dr`avami Amerike v
letih 2006 – 2007 z naslovom Avtomati~na
primerjava in ovrednotenje proteomi~nih
podatkov; nosilca: dr. Marjana Novi~ in dr.
Sol Bobst.

POMEMBNEJ[I IN[TRUMENTI IN DRUGA
OPREMA
- Ra~unalni{ka u~ilnica s 30 sede`i in 16

osebnimi ra~unalniki;

- DIONEX-DX500 ionski kromatograf z novim
avtomatskim vzor~evalnikom.

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Kot vsako leto smo tudi letos povabili na
{tirimese~ni delovni obisk profesorja Milana
Randi}a, uveljavljenega raziskovalca na
podro~ju teorije grafov. Ve~ let je `e zunanji
sodelavec na{e programske skupine. V letu
2007 smo tudi uspe{no konkurirali na javnem
razpisu za (so)financiranje uveljavljenih
raziskovalcev iz tujine, tako da smo za obisk
profesorja Randi}a dobili dodatna sredstva in
na tej osnovi izpeljali dalj{i obisk (maj –
september 2007). 27. septembra 2007 je postal
dr. Milan Randi} ~astni ~lan Kemijskega in{tituta.
Na slovesnosti ob podelitvi naziva je bil v
uvodnem govoru poudarjen neprecenljiv
prispevek prof. Randi}a k promociji Kemijskega
in{tituta in slovenske znanosti na podro~ju
teorije grafov in njene uporabe v ra~unalni{ki
kemiji. V predavanju je profesor Randi}
predstavil nekaj najpomembnej{ih dose`kov

- Project IBAAC (An Integrated Biomimetic

Approach to Asymmetric Catalysis) (Contract
No. MCRTN –CT-2003-505020);

- Project CAESAR (Computer-Assisted Evalua-

tion of industrial chemical Substances Accord-

ing to Regulations) (SSPI-022674);

- Project   COST D2 (New fluorous media and

processes for cleaner and safer chemistry);

- Bilateral projects in the frame of Scientific and
technological cooperation between  Slovenia
and Macedonia for the period 2007 and 2008
entitled “Development of New Chemometric

Procedures and Algorithms for Quantitative

Structure-Activity Relationships Studies”.
Principal investigators: Dr. Marjana Novi~ and
Dr. Igor Kuzmanovski;

- Bilateral project in the framework of scien-
tific between Slovenia and Unites States of
America in the years 2006 – 2007, entitled
“Proteomics data for automatic comparison

and evaluation”. Principal investigators: Dr.
Marjana Novi~ and Dr. Sol Bobst.

IMPORTANT INSTRUMENTS
- Computer supported class-room with 30

seats and 16 PCs;

- DIONEX-DX500 ion chromatograph with
new auto sampler.

EDUCATION AND IMPORTANT VISITS
As every year, Professor Milan Randi}, a recog-
nized researcher in the field of graph theory,
was invited for a 4-months research visit to our
group. For several years he is an external col-
laborator of our research program P1-017. In
2007 we successfully applied at the national
research agency ARRS for funding of his visit as
an eminent foreign researcher. On this basis
Professor Randi} was staying in Ljubljana from
May to September 2007.
On September 27th Professor Milan Randi} be-
came an honorary member of the National In-
stitute of Chemistry. At the inauguration it has
been stressed in the introductory speech how
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zadnjih let in pokazal, kako s sve`imi idejami
sledi razvoju sodobne znanosti, tako da njegove
najnovej{e raziskave povezujejo matemati~no
kemijo z novimi spoznanji na podro~ju
genomike in proteomike.
Naslednji raziskovalci iz tujine so vsaj  en mesec,
nekateri tudi celo leto, delali v na{em labo-
ratoriju:
- dr. Igor Kuzmanovski je poleg dokon~anja

projekta v okviru IBAAC raziskav (optimiranje
dendrimerov, 7 mesecev) dopolnil svoje
bivanje v na{em laboratoriju z dodatnima
dvema mesecema, v katerih je pripravil
gradivo za objavo rezultatov, ki temeljijo na
novo razviti metodi za optimiranje faktorjev
vpliva posameznih spremenljivk v napovednih
modelih inhibicije HIV-1 proteaze;

- dr. Sylwester Mazurek je v zadnjem mesecu
bivanja kot IBAAC po-doktorski {tipendist
pripravil rezultate optimiranja ligandov v
asimetri~ni katalizi za objavo. Rokopis je bil
sprejet v objavo v Molecular Diversity;

- dr. Jaroslaw Panek je nadaljeval delo, ki ga je
za~el kot IBAAC {tipendist. Poleg tega se je
lotil zahtevne naloge dolo~anja 3D strukture
membranskega proteina bilitranslokaze, ki se
je izkazalo za obetavno in ga bomo nadalje-
vali v prihodnjem letu.

Poleg tega smo na osnovi preteklega bila-
teralnega projekta z Indijo nadaljevali sode-
lovanje z dr. Manish-em Bagchi-jem, ki je
dopolnil raziskave na modeliranju antitu-
berkoloznih u~inkovin. Literaturne podatke je
vgradil v model, ki je ob poznavanju kemijske
strukture sposoben napovedati antibakterijski
u~inek za spojine, ki so sorodne setu spojin
uporabljenega podatkovnega niza.
Sodelavec Marjan Vra~ko je postal docent na
Fakulteti za kmetijstvo Univerze v Mariboru za
predmet Metode umetne inteligence v kmetij-
stvu. Tematika predmeta zaobsega modeliranje
za ugotavljanje izvora hrane (tukaj smo pridobili
precej izku{enj pri projektu TRACE), ra~unal-
ni{ko napovedovanje pridelka glede na naravne
okoli{~ine in ra~unalni{ko modeliranje toksi~-
nosti biocidov.

important is his contribution for the promo-
tion of the Institute and Slovenian science in
the field of graph theory and its use in compu-
tational chemistry. During his lecture Professor
Randi} demonstrated some latest achievements
and showed how he follows the trends in mod-
ern science with new ideas, so that he directed
his recent research efforts into applications of
graph theory to the field of genomics and
proteomics.
The following researchers have spent at least
one month, some of them a whole year, in our
Laboratory:
- Dr. Igor Kuzmanovski completed the research

within the IBAAC project (optimization of
dendrimers, 7 months). He prolonged his stay
for two months in the frame of the Slovrenia-
Macedonia bilateral project. During this time
he prepared a publication of the results on
the development of a new method for auto-
matic adjustment of importance of variables
in predictive models, designed for HIV-1 pro-
tease inhibitors.

- During the last month of his stay as IBAAC
post-doctoral fellow Dr. Sylwester Mazurek
prepared for publication the results on the
optimization of ligands in asymmetric cataly-
sis. The manuscript was accepted for publi-
cation in Molecular Diversity.

- Dr. Jaroslaw Panek continued his work on
IBAAC project, which he has started as a post-
doc fellow. Besides he started a new research
work on the computational determination of
a 3D structure of membrane protein bilitrans-
locase, which has turned out as a difficult
but promising task and will be continued in
the next year.

- In the framework of past bilateral coopera-
tion with India we continued the collabora-
tion with Dr. Manish Bagchi, who had ac-
complished the research on the modelling of
antituberculosis drugs. The literature data
were incorporated into a model, which is
capable of prediction of antituberculosis ef-
fects for chemicals similar to those from the
training set.
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Dr. Marjan Vra~ko was promoted to a docent
at Faculty of Agriculture of University of
Maribor, Slovenia for the lessons on “Meth-
ods of artificial intelligence in agriculture”. The
subject encompasses modelling applied for
origin of food (the benefit of our experience
with TRACE EU project), for computerized pre-
diction of crops regarding the natural condi-
tions, and computational modelling of toxic
biocides.
We contribute to the undergraduate and post-
graduate studies of chemometrics: Faculty of
Chemistry and Chemical Technology (FCCT),
University of Ljubljana, »Chemometrics in ana-
lytical chemistry« and with a similar subject at
postgraduate studies at the same faculty; and
to the postgraduate studies of environmental
chemistry at Faculty of Civil and Geodetic En-
gineering,  University of Ljubljana.
In 2007 the coworkers of L03 provided
mentorship to five PhD students. Two foreign
students finished their studies in Italy, Univer-
sity Milano Bicocca, while three of them are
young investigators in our Laboratory. It is
worth mentioning the co-mentorship with a
diploma student Branko Butara, who finished
his undergraduate studies at FCCT, University
of Ljubljana.

Sodelujemo tudi v dodiplomskem in podiplom-
skem {tudijskem programu kemometrije
Fakultete za kemijo in kemijsko tehnologijo
(FKKT) Univerze v Ljubljani: »Kemometrija v
analizni kemiji«; na podiplomskem {tudiju s
predmetom podobne vsebine v podiplomskem
{tudiju kemije na FKKT Univerze v Ljubljani in
podiplomskem {tudiju okoljske kemije na
Fakulteti za gradbeni{tvo Univerze v Ljubljani.
V lanskem letu smo bili sodelavci L03 mentorji
ali komentorji petim doktorandom (dva tuja sta
kon~ala {tudij z zagovorom na Univerzi Milano
Bicocca, Italija). Trije doktorandi opravljajo svoje
doktorske raziskave v L03. Pomembno je tudi
delovno mentorstvo pri diplomah, kjer smo
sodelovali s Fakulteto za kemijo in kemijsko
tehnologijo Univerze v Ljubljani: v letu 2007 je
diplomiral Darko Butara, ki je imel delovnega
mentorja v Laboratoriju za kemometrijo.
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L04
Laboratorij za analizno kemijo

Analytical Chemistry Laboratory

VODJA / HEAD
dr. Bo`idar Ogorevc

RAZISKOVALCI / RESEARCHERS
dr. Bojan Budi~
dr. Johannes T. van Elteren
dr. Irena Grgi}
dr. Samo Ho~evar
doc. dr. Milko Novi~
dr. Vid Simon [elih (od julija / from july)
dr. Janja Tur{i~ (dopolnilno delovno razmerje  /
part time)

MLADI RAZISKOVALCI / YOUNG RESEARCHERS
Marija Slavec
Lea Mauko
Mersida Janeva
Darja Kotnik
Petra Apat

TEHNI^NO OSEBJE / TECHNICAL STAFF
Nu{a Verbi~
Breda Novak
Lidija @ivec (polovi~ni delovni ~as / part time)
Helena Radi}, dipl. ing. kem. (do novembra /
to november)
Vesna Lenar~i~

[TUDENTI - PRAKTIKANTI /  STUDENT
PLACEMENTS (6 mes. / months)
Michael Beeston
Marjana @nidar (do februarja / to february )
Barbara Feren~ak (do marca / to march)
Sabina Matja{ec (do februarja / to february)
Alenka Okr{lar (od oktobra/ from october)
Suzana Bo{kovi~ (od oktobra / from october)



76

Laboratorij za analizno kemijo
Analytical Chemistry Laboratory

PODRO^JA DEJAVNOSTI
Podro~je raziskovalne dejavnosti Laboratorija za
analizno kemijo je “analitika in kemijska
karakterizacija materialov in procesov” in
obsega {tudij in razvoj sodobnih analiznih
metodologij in orodij za analizo (sledov) in
dolo~evanje kemijskih zvrsti elementov in spojin
pri re{evanju okoljskih, biomedicinskih,
atmosferskih, industrijskih idr. problematik.
Strokovna znanja in izku{nje ~lanov Laboratorija
za analizno kemijo so zelo {iroke in pokrivajo
med drugim podro~ja kot so: elektrokemija
(mikro-elektrode in senzorji), sklopljene tehnike
(npr. teko~inska kromatografija in laserska
ablacija v povezavi z ICP-masno spektrometrijo),
ionska kromatografija, kemijski procesi v
atmosferski vodni fazi, vzor~evanje in karakte-
rizacija atmosferskih aerosolov (po velikostnih
frakcijah), ICP-atomska emisijska spektrometrija,
priprava vzorcev (razklop v mikrovalovni pe~i in
sekven~na/selektivna ekstrakcija) in modeliranje
(ekstrakcijskih in separacijskih procesov). V na{e
raziskovalno delo so vklju~eni tudi podiplomski
{tudenti, podoktorski gostje in specializanti.
Dejavnost Laboratorija zajema tudi pogodbeno
delo in storitve za neposredne industrijske in
druge partnerje, kar vklju~uje razvoj in izbolj{ave

RESEARCH ACTIVITIES
The Analytical Chemistry Laboratory’s field of
research is analytics and chemical characteri-
zation of materials and processes and encom-
passes the study and development of modern
analytical methodologies and tools for (trace)
analysis and chemical speciation to solve se-
lected problems in environmental, biomedical,
atmospheric, industrial, etc. related topics. The
analytical expertise of the research team is very
broad and covers amongst others electro-
chemistry (micro-electrodes and sensors), hy-
phenated techniques (such as liquid chroma-
tography and laser ablation interfaced with ICP-
mass spectrometry), ion chromatography,
chemical processes in atmospheric aqueous
phase, sampling and characterization of size-
segregated atmospheric aerosols, ICP-atomic
emission spectrometry, sample preparation
(MW-assisted digestion and sequential/selective
extraction), and modelling (extraction and sepa-
ration processes).
The Analytical Chemistry Laboratory’s activities
also include contract work and special analyti-
cal services for industrial and other partners with
emphasis on development and adaptation of
methods and analysis of all kind of samples (en-
vironmental, industrial, biological) and deter-
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metod ter analize vseh vrst vzorcev (okoljski,
industrijski, biolo{ki) in dolo~evanje prakti~no
vseh elementov periodnega sistema kot tudi
nekaterih anorganskih in organskih ionov.
Ve~ informacij na na{i spletni strani: http://
www.ki.si/index.php?id=184

BIBLIOGRAFIJA
8 izvirnih znanstvenih ~lankov
14 objavljenih povzetkov znanstvenih

prispevkov na konferencah
5 elaboratov, pred{tudij, {tudij
1 doktorat

GLAVNI DOSE@KI V LETU 2007
- Na na{em oddelku smo razvili in kot prvi na

svetu objavili tankoslojno antimonsko
elektrodo (SbFE), kot u~inkovit senzor za
elektrokemijsko stripping analizo te`kih kovin
v sledovih. SbFE je bila pripravljena in-situ na
povr{ini elektrode iz steklastega ogljika in
uporabljena v povezavi z anodno stripping
voltametrijo ali stripping kronopoten-
ciometrijo. Tak{na elektroda je izkazovala
mejo zaznave 0,7 µg L-1 za Cd(II) in 0,9 µg
L-1 za Pb(II). Primerjava z obi~ajno uporabljano
tankoslojno `ivosrebrovo elektrodo in z
nedavno vpeljano tankoslojno bizmutovo
elektrodo je pokazala izredne zmogljivosti
SbFE, predvsem v bolj kislih medijih (pH ≤ 2),
kar je lahko prednost pri elektrokemijski
analizi te`kih kovin v sledovih v kombinaciji z
uporabo “ne-`ivosrebrovih” elektrod.

- V sodelovanju z ameri{kim partnerjem smo
razvili senzorski sistem,  kjer smo uporabili
magnetno prilagodljive nano-`i~ke, nane{ene
na povr{ino osnovne elektrode iz steklastega
ogljika za “na-ukaz” (on-demand) za{~ito
povr{ine elektrokemijskega (stripping volta-
metri~nega) senzorja, proti povr{insko
aktivnim snovem. Nano-`i~ke omogo~ajo
izpostavitev elektrodne povr{ine med samim
potekom elektrokemijskih meritev, oziroma
nastavitev senzorja v za{~iteni (pasivni) na~in
med posameznimi zaporednimi meritvami
(slika 1). Delovanje nano-`i~k, ki so sestavljene

mination of practically all elements of the peri-
odic table as well as many inorganic and or-
ganic ions.
More information is available at: http://
www.ki.si/index.php?id=184

BIBLIOGRAPHY
8 Original Scientific Articles
14 Published Scientific Conference Contribu-

tion Abstracts
5 Treatises, Preliminary Studies, Studies
1 Doctoral Dissertation

IMPORTANT ACHIEVEMENTS IN 2007
- For the first  time an antimony film electrode

(SbFE) developed in our Laboratory  was dem-
onstrated as a possible alternative for
electrochemical stripping analysis of trace
heavy metals. The SbFE was prepared in situ
at a glassy carbon electrode and employed
in combination with anodic stripping
voltammetry or stripping chronopoten-
tiometry. The SbFE exhibited a limit of detec-
tion of 0.7 µg L-1 for Cd(II) and 0.9 µg L-1 for
Pb(II). Its comparison with the commonly
used mercury film electrode and recently in-
troduced bismuth film electrode revealed a
remarkable performance, particularly in
strong acidic solutions (pH ≤ 2), what may
be advantageous in the electrochemical
analysis of trace heavy metals associated us-
ing a “mercury-free” electrode.

- In collaboration with our American partner
the adaptive nano-wires deposited on the
surface of  a glassy carbon substrate elec-
trode were used for the on-demand protec-
tion of an electrochemical (stripping voltam-
metric) sensor against surface active com-
pounds. The nano-wires offer periodic expo-
sure of the electrode surface during the trace
metal measurement step and setting the sen-
sor in the protective (passive) mode between
repetitive measurements (Figure 1) by switch-
ing magnetically the surface orientation of
alkanethiol-coated gold nano-wires contain-
ing a short nickel (magnetic) segment be-
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iz zlatega dela, modificiranega z alkantiolom
in iz kratkega magnetno-aktivnega nikljevega
segmenta, je osnovano na magnetnem
preklapljanju povr{inske orientacije nano-`i~k
med vertikalno (aktivno) in horizontalno
(pasivno) orientacijo.

- Z uporabo laserske fotolize in absorpcije na
dolgi opti~ni poti (LFP-LPLA) smo dolo~ili
konstante hitrosti za reakcije med SO

4
-

radikalom in nekaterimi nizko-molekularnimi
mono in dikarboksilnimi kislinami in njihovimi
anioni. Konstante za reakcije SO

4
- z glikolno,

mle~no, jabol~no in malonsko kislino
izmerjene v tej {tudiji so sploh prvi~ objav-
ljene. Poleg tega smo z metodo inverznih
hitrosti dolo~ili tudi reakcijske konstante za
spiranje SO

4
- z vsemi omenjenimi organskimi

kislinami pri S(IV) oksidaciji katalizirani z
Mn(II). Primerjava med temi konstantami in
konstantami dobljenimi z direktnimi merit-
vami potrjuje predlagani inhibicijski meha-
nizem za S(IV) oksidacijo katalizirano z Mn(II)
v prisotnosti monokarboksilnih kislin.
Presentljivo pa dikarboksilne kisline kljub
reaktivnosti z SO

4
- ne prispevajo k inhibiciji

S(IV) oksidacije.

- Z na{im avstrijskim partnerjem smo sodelovali
v sistemati~ni {tudiji o ekstraktabilnosti
arzenovih spojin iz certificiranega refern~nega
materiala IAEA-140/TM (Fucus sp., homo-
genat morskih alg) z uporabo me{anic vode
in metanola (od ~iste vode do ~istega
metanola) z razli~nimi desorpcijskimi in
topnostnimi lastnostmi in razli~nimi razmerji
med volumnom ekstraktanta in maso vzorca
(V/m). Razvili smo model na osnovi linearne
sorpcijske izoterme, na osnovi katerega smo
izra~unali, da je bil maksimalni dele`
ekstraktabilnega arzena od 41 do 68%
celokupne koncentracije arzena v CRM IAEA-
140/TM, odvisno od sestave ekstraktanta.
Glavne spojine v metanolno-vodnih ekstraktih
so bili trije arzenosladkorji: glicerol riboza,
sulfonat riboza in sulfat riboza, ki so skupaj
predstavljali ca. 90% od maksimalno ekstra-
ktabilnega arzena.

tween vertical (active) and horizontal (pas-
sive) positions.

- The rate constants for reactions of the SO
4
-

radical anion with some low molecular
weight mono and dicarboxylic acids and their
anions using the laser flash photolysis-long
path laser absorption (LFP-LPLA) technique
were determined. The present study contains
the first measured rate constants for SO

4
- re-

actions with glycolic, lactic, malic and malonic
acid. In addition, the rate constants for scav-
enging of SO

4
- by all investigated organics in

the Mn(II)-catalyzed S(IV) autoxidation were
determined by means of the reversed rate
method. The comparison between these rate
constants and the rate constants obtained
by direct measurements confirms the pro-
posed inhibiting mechanism for the Mn(II)-
catalyzed S(IV) autoxidation in the presence
of monocarboxylic acids. Surprisingly, al-
though dicarboxylic acids are reactive towards
SO

4
- they do not contribute to the inhibition

of S(IV) oxidation.

- Within the collaboration with our Austrian
partner we took part in a systematic study
on the extractability of arsenic species from
algal certified reference material IAEAA-140/
TM (Fucus sp., Sea Plant Homogenate) using
methanol/water extractant mixtures (from
pure water to pure methanol), with different
desorption and solubility parameters, and
varying extractant volume to algal mass (V/
m) ratios. A linear sorption isotherm-based
model was developed to process the data
showing that the maximal extractable arsenic
fraction ranged from 41 to 68% of the total
arsenic concentration in CRM IAEA-140/TM,
depending on the extractant composition.
The main arsenic species quantified in the
methanol/water extracts were three arsen-
osugars: glycerol arsenosugar,  sulfonate
arsenosugar and sulfate arsenosugar, mak-
ing up ca. 90% of the maximal extractable
arsenic.

- Collaborative work with our partner from
Great Britain has led to the development of
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- Sodelovanje z raziskovalci iz Velike Britanije
je pripeljalo do razvoja novega analiznega
postopka za merjenje mobilnosti elementov
v prsti oz. tleh. Posebej v ta namen skonstru-
iran sistem omogo~a, da v navpi~ni koloni
eluent obliva delce prsti, tako da so delci v
neprestanem gibanju  (fluidised bed princip).
Eluent  je nato iz navpi~ne kolone speljan v
masni spectrometer z induktivno sklopljeno
plazmo (ICP-MS), s ~imer lahko v realnem
~asu spremljamo profile izlu`evanja elemen-
tov, ki ka`ejo na stopnjo vezanosti elementov
v prsti (slika 2).  Uporaba linearnega gradienta
ekstraktanta od 0,05 mol l-1 amonijevega
sulfata do 0,11 mol l-1 ocetne kisline,
omogo~a vpogled v stopnjo vezanosti

an analytical tool for the determination of the
elemental mobility in soil. Employing coun-
ter-current flow soil contacting in a fluidised
bed (FB) column, in combination with on-line
inductively coupled plasma mass spectro-
metry (ICP-MS), extraction profiles are pro-
duced which are representative for the be-
haviour of elements in soil (Fig. 2). Using a
linear leachant gradient of 0.05 mol l-1 am-
monium sulphate to 0.11 mol l-1 acetic acid,
the associations present between the ele-
ments in the soil and their occurrence in
multiple phases may be identified, hence giv-
ing an accurate assessment of the risk.

- A micro-electrode was developed based on a
carbon paste comprising carbon nano-parti-

SLIKA  1:

Shematski in mikroskopski prikaz delovanja za{~ite

senzorske povr{ine z magnetno aktivnimi nano-

`i~kami.

A (levo): prikaz sheme nano-`i~k na elektrodni povr{ini

postavljenih v vertikalni (aktivni) polo`aj; A (desno):

nano-`i~ke postavljene v horizontalni (za{~iteni oz.

pasivni) polo`aj.

B (levo): opti~na mikroskopska slika nano-`i~k v

vertikalnem (aktivnem) polo`aju;  B (desno): v

horizontalnem (pasivnem) polo`aju.  Legenda: M -

kovinski ion/analit, S - povr{insko aktivna molekula.

FIGURE 1:

Schematic and microscopic image presentation of the

sensor surface protection with magnetically-active

nano-wires:

A (left): Scheme of nano-wires deposited on the elec-

trode surface in vertical (active) position;

A (right):  Nano-wires in horizontal (passive) posi-

tion.

B (left):  Corresponding optical microscopic image of

nano-wires in vertical (active) position.

B (right): Nano-wires in horizontal (passive) position.

Legend: M - metal ion/analyte; S- surface active com-

pound.
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elementov v prsti. Opazili smo razli~ne pro-
file izlu`evanja in prisotnost nekaterih
elementov v ve~ fazah, ti podatki pa omo-
go~ajo oceno tveganja kontaminantov v prsti.

- Razvili in skonstruirali smo  mikro-elektrodo
iz ogljikove paste, ki vsebuje ogljikove nano-
delce s povpre~nim premerom 30 nm in
vezivno olje. Ogljikovo pasto smo vnesli v
ohi{ja iz vle~enih steklenih kapilar s premeri
od nekaj deset do manj kot deset mikro-
metrov (r = 4.5 mm). Delovanje mikro-
elektrode iz ogljikove paste je bilo omogo~eno
s pomo~jo novo razvitega batnega sistema
(slika 3). Karakteristike in  uporabnost
predlagane mikro-elektrode smo  prikazali z
elektrokemijskimi meritvami nekaterih
potencialno zanimivih organskih in anor-
ganskih analitov, kot so dopamin, askorbinska
kislina in nekatere izbrane te`ke kovine.

- S pomo~jo vrsti~ne elektrokemijske mikro-
skopije (SECM) in mikroskopije na atomsko
silo (AFM) smo preiskovali tankoslojne
bizmutove elektrode, pripravljene ex-situ v
prisotnosti ali odsotnosti bromidnih ionov v
modifikacijski raztopini. Za {tudij prevodnosti
in reaktivnosti tankih bizmutovih slojev,
nane{enih na osnovno elektrodo iz steklastega
ogljika, smo  izbrali SECM povratni (feedback)
na~in delovanja. Meritve so pokazale, da
bromidni ioni, ki sicer pove~ajo stabilnost
bizmutovih slojev, ne zmanj{ajo bistveno
njihove prevodnosti in reaktivnosti, AFM
meritve pa so razkrile gostej{o rast manj{ih
bizmutovih kristalov na povr{ini osnovne
elektrode v prisotnosti bromidnih ionov,
medtem ko so bili v primeru njigove odsot-
nosti kristali ve~ji in redkeje porazdeljeni.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
V letu 2007 smo sodelovali z ve~ deset
industrijskimi in drugimi partnerji v okviru
pogodb ali naro~il za razvoj ali adaptacije in
optimizacije metod oz. izdelave kemijskih analiz
razli~nih vzorcev iz proizvodnje, okolja ali

cles with an average diameter of 30 nm and
binding oil. The carbon paste was encased in
pulled glass capillaries ranging in diameter
from several tens down to less than ten
micrometre (r = 4.5mm). Manipulation of
the carbon paste micro-electrode was accom-
plished via a newly developed piston-driven
system (Fig. 3). Characteristics and applica-
bility of the proposed carbon paste micro-
electrode was demonstrated by measuring
some potentially interesting organic and in-
organic analytes such as dopamine, ascorbic
acid and selected heavy metals.

- Scanning electrochemical microscopy (SECM)
and atomic force microscopy (AFM) were
used to investigate the characteristics of bis-
muth film electrodes prepared ex-situ in the
absence and presence of bromide ions in the
modification solution. A SECM feedback
mode was employed to examine the conduc-
tivity and reactivity of thin bismuth films de-
posited onto disk glassy carbon substrate
electrodes. The measurements revealed that
bromide ions, which enhance the stability of
bismuth films, did not significantly compro-
mise the conductivity and reactivity of bis-
muth films, whereas AFM measurements dis-
closed a denser growth of smaller bismuth
crystals on the surface of substrate electrode
in the presence of bromide ions, while the
crystals were bigger but sparser in the ab-
sence of bromide ions.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
In 2007 we collaborated with several tens in-
dustrial and other partners within the frame-
work of contracts, and other types of coopera-
tion, for development and adaptation of meth-
ods and perform analyses of various samples
from industrial processes, the environment and
research, which require the analytical expertise
and special instrumentation that the Analytical
Chemistry Laboratory can provide owing to its
research activity.
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raziskav, ki zahtevajo posebna znanja in izku{nje
ter specialno instrumentacijo, kar vse nudimo v
na{em laboratoriju. Med najpomembnej{e
industrijske partnerje tovrstnega sodelovanja v
letu 2007 sodijo:
- Salonit Anhovo d.d., Deskle;

- Krka d.d., Novo mesto;

- Lek d.d., Ljubljana;

- Belinka Perkemija d.o.o., Ljubljana;

- Pivovarna Union d.d., Ljubljana;

- Melamin d.d., Ko~evje;

- Regeneracija d.o.o., Lesce;

- Kolektor PRO d.o.o., Idrija;

- Tanin Sevnica;

- Zlatarna Celje d.d., Celje idr.

Sodelovanje z neindustrijskimi partnerji v letu
2007 je zajemalo pogodbeno in drugo razvojno
in raziskovalno delo z naslednjimi neposrednimi
partnerji:
- Agencija Republike Slovenije za okolje,

Ljubljana;

- Elektroin{titut Milan Vidmar, Ljubljana;

- Ministrstvo za okolje in prostor, Ljubljana;

- Fakulteta za kemijo in kemijsko tehnologijo,
Univerza v Lljubljani;

- Enota za patologijo prehrane in higieno
okolja, NVI, Veterinarska fakulteta, Univerza
v Lljubljani;

- In{titut Jo`ef Stefan, Ljubljana;

- Fakulteta za strojni{tvo, Univerza v Mariboru;

- Zavod za gradbeni{tvo Slovenije, Ljubljana;

- In{titut za hmeljarstvo in pivovarstvo Slovenije,
@alec;

- Laboratorij za astrofiziko osnovnih delcev in
Laboratorij za raziskave v okolju, Univerza v
Novi Gorici;

- O~esna klinika, Klini~ni center, Ljubljana;

- Laboratorij za raziskavo mo`ganov, In{titut za
patolo{ko fiziologijo, Medicinska fakulteta,
Univerza v Lljubljani idr.

V letu 2007 smo nadaljevali z izvajanjem

A selected list of the most important slovene
industrial partners in 2007 comprises:
- Salonit Anhovo d.d., Deskle;

- Krka d.d., Novo mesto;

- Lek d.d., Ljubljana;

- Belinka Perkemija d.o.o., Ljubljana;

- Pivovarna Union d.d., Ljubljana;

- Melamin d.d., Ko~evje;

- Regeneracija d.o.o., Lesce;

- Kolektor PRO d.o.o., Idrija;

- Tanin Sevnica;

- Zlatarna Celje d.d., Celje ...

Non-industrial partners for contract and re-
search and  development  work in 2007 com-
prises:
Agency of the Republic of Slovenia for the En-
vironment, Ljubljana; The “Milan Vidmar”
Electroinstitute, Ljubljana; Ministry of the Envi-
ronment and Spatial Planning of the RS; Fac-
ulty of Chemistry and Chemical Technology,
University of Ljubljana (UL); Unit for Pathology
of Animal Nutrition and Environmental Hygiene
(NVI, Veterinary Faculty, UL); Jozef Stefan
In{titute, Ljubljana; Slovenian Institute of Hop
Research and Brewing, Agrochemistry depart-
ment, @alec; Faculty of Civil Engineering Uni-
versity of Maribor; Slovenian National Building
and Civil Engineering Institute, Ljubljana; Labo-
ratory for Astroparticle Physics and Laboratory
for Environmental Research (Nova Gorica Poly-
technic); Eye Clinic (Medical School, UL); Labo-
ratory for Brain Research (Institute of Patho-
physiology, Medical School, UL), etc.
In 2007 we continued carrying out the applied
research project entitled “Influence of emission
on ambient air pollution by particulate mat-
ter” in collaboration with the Electroinstitute
“Milan Vidmar”, Ljubljana and the Thermo-
power plant [o{tanj, Slovenia.

INTERNATIONAL COLLABORATION
In 2007 the Analytical Chemistry Laboratory
team members were involved in the following



82

Laboratorij za analizno kemijo
Analytical Chemistry Laboratory

raziskovalno-aplikativnega projekta z naslovom
“Vpliv emisijskih virov na onesna`enje zraka s
trdnimi delci” v sodelovanju z Elektroin{titutom
“Milan Vidmar” in Termoelektrarno [o{tanj.

MEDNARODNO SODELOVANJE
V letu 2007 so bili sodelavci Laboratorija za
analizno kemijo vklju~eni v naslednje medna-
rodne projekte:
- INTROP (“Interdisciplinary Tropospheric Re-

search: from the Laboratory to Global
Change”). Raziskovalni mre`ni program
evropske znanstvene fondacije; trajanje:
2004-2008; nacionalna koordinatorka in
~lanica vodstvenega odbora: I. Grgi}.

- COST Action 633 “Particulate Matter: Prop-
erties Related to Health Effects”, projekt
poteka v okviru Evropske znanstvene funda-
cije; trajanje: 2002-2007; nacionalna koordi-
natorka ter podpredsednica COST 633: J.
Tur{i~.

- Bilateralni projekt z naslovom “Razvoj novih
elektrokemijskih (mikro) senzorjev z uporabo
sodobnih materialov za meritve v biomedicini
in okoljevarstvu” (BI-US/06-07/22) v okviru
slovensko – ameri{kega znanstvenega
sodelovanja; trajanje 2006-2007; partner:
prof. Joseph Wang, Arizona State University.
Nosilec: S. Ho~evar.

- Bilateralni projekt z naslovom “Uporaba
laserske ablacije – induktivno sklopljene
plazme masne spektrometrije za razumevanje
anti~nih/zgodovinskih tehnologij za izdelavo
stekla in keramike” (BI-GB/07-013) v okviru
slovensko – britanskega in Severno Irskega
znanstvenega sodelovanja; partner: prof.
Norman H. Tennent, Fyne Conservation Serv-
ices, St. Catherine´s, Scotland, UK. Nosilec:
J. T. van Elteren.

- Bilateralni projekt z naslovom “Modeliranje
separacijskih mehanizmov v moderni ionski
kromatografiji: Dolo~anje sledov anionov in
kationov v kompleksnih vzorcih ter novi na~ini
pred piprave vzorcev” (BI SLO-USA O7-07/

international projects:
- A European Science Foundation Research

Networking Programme INTROP (“Interdisci-
plinary Tropospheric Research: from the Labo-
ratory to Global Change”); duration: 2004 -
2008; national coordinator and member of
the Steering Committee: I. Grgi}.

- COST Action 633 project entitled “Particulate
Matter: Properties Related to Health Effects”
in the frame of European Science Founda-
tion; duration: 2002 - 2007; national repre-
sentative and vice-chair of COST 633: J. Tur{i~.

- A bilateral project entitled “Development of
novel electrochemical (micro)sensors using
advanced materials for biomedical and envi-
ronmental measurements” in the framework
of S&T cooperation between Slovenia and
USA 2006 – 2007. Partner: Prof. Joseph
Wang, Arizona State University, USA. P.I.: S.
Ho~evar.

- A bilateral project entitled “Exploration of the
scope of laser ablation – inductively coupled
plasma analysis in the field of conservation-
restoration of cultural heritage comprising
glass and ceramics” in the framework of S&T
cooperation between Slovenia and Great Brit-
ain. Partner: Prof. Norman H. Tennent, Fyne
Conservation services, St. Catherine´s, Scot-
land, GB. P.I.: J. T. van Elteren.

- A bilateral project entitled “Modelling of sepa-
ration mechanisms in modern ion chroma-
tography: The determination of traces of ani-
ons and cations in complicated matrices and
new sample preparation tools  and methods
“ in the framework of S&T cooperation be-
tween Slovenia and USA. Partner: PhD
Cristopher Pohl, Dionex Corporation. P.I.: Mi.
Novi~.

- A bilateral project entitled “Formation and
applications of Nanocomposite SOL-GEL thin
films”; duration: 2007 - 2008.  Partner: Prof.
Daniel Mandler, The Hebrew University of Je-
rusalem. P.I.: B. Ogorevc.

- A bilateral project entitled “Novel Approaches
for Advanced Electrochemical Sensing” in the
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29); partner: dr. Cristopher Pohl, Dionex Cor-
poration. Nosilec: Mi. Novi~.

- Bilateralni projekt med RS in Dr`avo Izrael {t.
1000-07-380012  z naslovom: “Priprava in
uporaba nanokompozitnih SOL-GEL tehnik
filmov”; trajanje: 2007-2008; partner prof.
Daniel Mandler, The Hebrew University of Je-
rusalem. Nosilec: B. Ogorevc.

- Bilateralni projekt z naslovom »Novi pristopi
za sodobno elektrokemijsko detekcijo« (BI-CZ/
07-08-008); partner: prof. dr. Karel Vytras,
Univerza v Pardubicah, Pardubice, ^e{ka.
Nosilec: B. Ogorevc.

- Sodelovanje v projektu z naslovom  »Karakte-
rizacija na nanometrski skali« v okviru Centra
odli~nosti »Nanoznanosti in nanoteh-
nologije». Projekt je sofinanciran iz Evrop-
skega  sklada za regionalni razvoj.

framework of S&T cooperation between the
Republic of Slovenia and the Czech Repub-
lic; duration 2007 - 2008.  Partner: prof. dr.
Karel Vytras, University of  Pardubice,
Pardubice. P.I.: B. Ogorevc.

- Colaboration in a Project entitled “Charac-
terization at Nanometre Scalq”  in the frame
of Center of Excelence “Nanosciences and
Nanotechnologies”.  Project co-funded by the
European Structural Fund, duration 2004 -
2007.

MAJOR EQUIPMENT
- Inductively coupled plasma mass spectro-

meter  (ICP-MS, Agilent Technologies, Model
7500 ce&cs with additional accessories)

- Instrument for laser ablation (New Wave Re-
search, Model UP 213 A/F)

- Inductively coupled plasma mass spectro-
meter (ICP-MS, Hewlett Packard, Model HP

SLIKA 2:

Prikaz delovanja posebnega analiznega sistema za

kontinuirano izlu`evanje elementov iz vzorcev prsti

oziroma tal.

A: izlu`evanje kovin iz prsti z uporabo “fluidised bed”

principa z ICP-MS detekcijo za vpogled v mobilnost

kovin v prsti; B: profil izlu`evanja  mangana (Mn),

kjer  dekonvolucija poka`e prisotnost ve~ razli~nih

faz.

FIGURE 2:

Presentation of a special analytical tool for continu-

ous extractions of elements from soil samples.

A: Diagram of the fluidised bed setup for gradient

leaching of metals from soil with on line ICP-MS de-

tection to unravel the mobility of metals in soil. B:

Manganese (Mn) leaching profile where multiple

phases have been quantified by deconvolution.
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POMEMBNI IN[TRUMENTI IN OPREMA
- Masni spektrometer z induktivno sklopljeno

plazmo (ICP-MS, Agilent Technologies, model
7500 ce&cs z dodatno opremo;

- instrument za lasersko ablacijo, New Wave
Research, model UP 213 A/F;

- masni spektrometer z induktivno sklopljeno
plazmo (ICP-MS, Hewlett Packard, model HP
4500 PLUS) s HPLC modulom in UV/Vis
spektrometrom (DAD, Agilent, 1100 Series);

- atomski emisijski spektrometer z induktivno
sklopljeno plazmo (ICP-AES, Thermo Jarrell
Ash, Model Atomscan 25) opremljen z
ultrazvo~nim razpr{ilcem (Cetac, model U-
6000 AT);

- vrsti~ni elektronski mikroskop z visoko
lo~ljivostjo (SEM) (Carl Zeiss, model SUPRA
35 VP) opremljen z energijsko disperzijskim
spektrometrom (EDX)  (Oxford Instruments,
model Inca 400/SEM/EDX je skupna oprema

4500 PLUS) with the HPLC module and di-
ode array spectrophotometric detector
(Agilent, 1100 Series)

- Inductively coupled plasma atomic emission
spectrometer (ICP-AES, Thermo Jarrell Ash,
Model Atomscan 25) equipped with ultra-
sonic nebulizer (Cetac, Model U-6000 AT)

- High resolution scanning electron microscope
(SEM) (Carl Zeiss, model SUPRA 35 VP),
equipped with an energy dispersive X-ray
Spectrometer (EDX)  (Oxford Instruments,
model Inca 400) /SEM/EDX is shared with
some other institute’s research units/

- UV/Vis spectrophotometer (Perkin Elmer,
model Lambda 25)

- Ion chromatography (IC) system with con-
ductivity and spectrophotometric detection

- Flow injection analyzer (ASIA Ismatec)

- Three computer assisted electrochemical
workstations (Autolab, Eco Chemie) and a

SLIKA 3:

Mikro elektroda iz ogljikove paste narejene na osnovi

nano-delcev iz ~rnega ogljika.

A: shematski prikaz ohi{ja mikro-elektrode iz ogljikove

paste; (B) fotografija mikro-elektrode iz ogljikove

paste.

FIGURE 3:

Carbon paste micro-electrode based on carbon black

nano-particles.

A: Diaagaram showing the carbon paste micro-elec-

trode assembly. (B) Corresponding optical image.
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portable electrochemical system (PalmSens)

- Inverted optical microscope (Eclipse, Nikon)

- Microelectrode fabrication tools (capillary
puller, stereo-zoom microscope, micro-
electrode beveler, computerised microman-
ipulator, etc.)

- Reaction chamber for the investigation of
aerosol particle reactivity under controlled
conditions

- Equipment for aerosol sampling (low-pres-
sure cascade impactors of Berner type)

- Microwave oven for sample digestion (MLS
1200 MEGA, Milestone)

- Micro and analytical balances (Sartorius)
placed in a specialised air conditioned (tem-
perature and humidity control) room equiped
with an ion emitter

- Water purification system (Millipore) includ-
ing Elix and Milli-Q Gradient units

EDUCATION AND IMPORTANT VISITS
Visits abroad:
- I. Grgi}, one month research visit, Université

de Provence, Laboratoire de Chimie et
Environnement, Marseille, France; Visit was
financed by an ESF- Exchange Grant in the
frame of INTROP Networking Programme.
Project title: »In-Cloud Evaporation-Conden-
sation Cycles as a Possible Source of Second-
ary Organic Aerosols (SOA)«.

- S. Ho~evar, two-weeks research visit, Depart-
ment of Analytical Chemistry, The University
of Pardubice, Czech Republic in the frame of
bilateral project of bilateral Project between
Republic of Slovenia and Czech Republic en-
titled “Novel Approaches for Advanced
Electrochemical Sensing”.

- M. Slavec, six-weeks research visit, Depart-
ment of Analytical Chemistry, The University
of Pardubice, Czech Republic in the frame of
bilateral project of scientific- technological
collaboration between Republic of Slovenia
and Czech Republic entitled “Novel Ap-
proaches for Advanced Electrochemical Sens-

ve~ organizacijskih enot na in{titutu/;

- UV/Vis spektrofotometer (Perkin Elmer, model
Lambda 25);

- sistem za ionsko kromatografijo (IC) s
konduktometri~no in spektrofotometri~no
detekcijo;

- preto~no injekcijski analizator (ASIA Ismatec);

- tri ra~unalni{ko vodene elektrokemijske
delovne postaje (Autolab, Eco Chemie).in en
prenosni elektrokemijski sistem (PalmSens);

- invertni opti~ni mikroskop (Eclipse, Nikon);

- oprema za izdelavo mikroelektrod (aparat za
vle~enje kapilar, stereo le~a, aparat za
bru{enje mikroelektrod, ra~unalni{ko vodeni
mikromanipulator idr.);

- reakcijska komora za raziskovanje reaktivnosti
aerosolskih delcev pod kontroliranimi pogoji;

- oprema za vzor~evanje aerosolov z Berner-
jevimi nizkotla~nimi 10-stopenjskim kaskad-
nimi impaktorji;

- mikrovalovna pe~ za razklope (MLS 1200
MEGA, Milestone);

- sistem za pripravo ~iste in ultra~iste vode
(Millipore) z Elix in Milli-Q Gradient enotama;

- mikro in analizne tehtnice (Sartorius)
name{~ene v specialno klimatizirani tehtalnici
(kontrola temperature in vlage) opremljeni z
ionizatorjem.

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Obiski v tujini:
- I. Grgi} je bila na eno-mese~nem delovnem

obisku  na Université de Provence, Laboratoire
de Chimie et Environnement, Marseille,
Francija. Obisk je bil financiran z ESF- Ex-
change Grant v okviru INTROP mre`nega
programa. Naslov projekta: »In-Cloud Evapo-
ration-Condensation Cycles as a Possible
Source of Secondary Organic Aerosols
(SOA)«;

- S. Ho~evar je bil na dvotedenskem  obisku
na  Oddeleku za analizno kemijo Univerze v
Pardubicah, ^e{ka Republika v okviru
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bilateralnega projekta z naslovom “Novi
pristopi za sodobno elektrokemijsko detek-
cijo;

- M. Slavec je bil na {est-tedenskem  obisku na
Oddeleku za analizno kemijo Univerze v
Pardubicah, ^e{ka Republika v okviru
bilateralnega projekta z naslovom “Novi
pristopi za sodobno elektrokemijsko detek-
cijo”;

- J. T. van Elteren in M. Janeva sta opravila
enotedenski delovni obisk pri prof. A.C.
Cefalasu na National Hellenic Research Foun-
dation, Atene, Gr~ija na temo pulzne laserske
depozicije.

Obiski iz tujine:
- Doc. S. Gligorovski iz Université de Provence,

Laboratoire de Chimie et Environnement,
Marseille, Francija je bil na eno-mese~nem
delovnem obisku, ki je bil financiran z ESF-
Exchange Grant v okviru INTROP mre`nega
programa. Naslov projekta: »Size segregated
chemical composition of atmospheric aero-
sol particles«;

- Michael Beeston  je v letu 2007 pod vodstvom
somentorja dr. van Elterena pri nas opravljal
raziskovalno delo za izdelavo doktorske
disertacije, ki jo je uspe{no zagovarjal dne 17.
12. 2007 na University of Exeter (Velika
Britanija);

- Lucia Baldrianova  in Eva Tesarova iz Univerze
v Pardubicah, ^e{ka Republika sta bili  na
enomese~nem delovnem obisku v okviru
bilateralnega projekta med RS in ^e{ko
Republiko;

- prof. dr. Karel Vytras iz Univerze v Pardubicah
je bil na dvotedenskem delovnem obisku v
okviru slovensko-~e{kega bilateralnega
projekta;

- prof. dr. Joseph Wang iz Arizona State Uni-
versity, ZDA je bil na nekajdnevnem obisku,
med katerim mu je bil sve~ano podeljen naziv
~astni ~lan Kemijskega in{tituta.

ing”.

- J. T. van Elteren and M. Janeve one-week work
visit to Professor A.C. Cefalas at the National
Hellenic Research Foundation, Athens, Greece
on the topic of  Pulsed laser  deposition.

Visits from abroad:
- Assis. Prof. S. Gligorovski from Université de

Provence, Laboratoire de Chimie et Environ-
nement, Marseille, France, one month re-
search visit. Visit was financed by an ESF-
Exchange Grant in the frame of INTROP:
Project title: »Size segregated chemical com-
position of atmospheric aerosol particles«.

- Michael Beeston has been on a year work
visit under the supervision of his co-mentor ,
Dr. van Elteren from our laboratory. He suc-
cessfully defended his Ph.D. Thesis on 17th
December, 2007 at the University of Exeter,
Great Britain.

- Lucia Baldrianova and Eva Tesarova from
University of  Pardubice, Pardubice, Czech
Republic, one month research visit the frame
of bilateral project between Republic of
Slovenia and Czech Republic.

- Prof. Karel Vytras from University of  Pardu-
bice, Pardubice, Czech Republic: two week
visit in the frame of bilateral project between
Republic of Slovenia and Czech Republic.

- Prof. Joseph  Wang from Arizona State Uni-
versity, USA: several day visit during which
Prof. Wang was awarded “Honorary Mem-
ber of the National Institute of Chemistry
Slovenia.
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L05
Laboratorij za kemijo,
biologijo in tehnologijo vod

Laboratory for Chemistry,
Biology and Technology of Water

VODJA / HEAD
prof. dr. Milenko Ro{

RAZISKOVALCI / RESEARCHERS
doc. dr. Gregor D. Zupan~i~ (namestnik vodje /
deputy head)
doc. dr. Andreja Drolc
doc. dr. Tatjana Ti{ler
dr. Magda Cotman
dr. Janez Vrtov{ek
prof. dr. Jana Zagorc Kon~an

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
Anita Jemec
Mag. Tanja Kurbus
Mirjana Bistan

TEHNI^NO OSEBJE / TECHNICAL STAFF
Jelka Jelnikar
Emil Meden
Matja` Omerzel

PRIPRAVNIKI / TRAINEES
Carmen Gomez Ruiz (IAESTE)
Gregor Grom (2 mese~na {tudentska praksa / 2
months)
Petra Igli~ar (3 mese~na {tudentska praksa / 3
months)
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PODRO^JA DEJAVNOSTI
a) Raziskovalni program:
- Integralni pristop k prepre~evanju onesna-

`evanja voda - (MVZT); nosilec: M. Ro{.

b) Raziskovalni in razvojni projekti:
- Aplikativni projekt »Razvoj sistemov za

~i{~enje odpadnih voda s kombinacijo
biolo{kih {ar`nih in membranskih procesov«
(MVZT in HTZ I.P., Velenje); nosilec: Gregor
D. Zupan~i~;

- Razvoj postopka za stabilizacijo, minera-
lizacijo in higienizacijo blata iz malih ~istilnih
naprav (MVZT, KP Velenje); nosilec: G. D.
Zupan~i~;

- Meroslovna sledljivost v kemiji – vloga
referen~nih materialov in referen~nih merjenj
(MVZT); nosilka: A. Drolc;

- Organiziranje medlaboratorijskih primerjav za
laboratorije, ki izvajajo monitoring odpadnih
vod (MOP-ARSO); nosilka: M. Cotman;

- Zagotavljanje sledljivosti (Urad RS za
meroslovje, MIRS); nosilka: A. Drolc;

- Neradiolo{ki monitoring reke Save (Nuklearna
elektrarna Kr{ko); nosilka: M. Cotman;

RESEARCH ACTIVITIES
a) Research programme:
- Integrated Approach to Water Pollution Pre-

vention (Ministry of Higher Education, Sci-
ence and Technology, Republic of Slovenia)
– Principal investigator: M. Ro{.

b) Research and applied projects:
- Development of Biological Wastewater

Treatment Procedures Combining Sequen-
cing Batch Process and Membrane Technol-
ogy; (Ministry of Higher Education, Science
and Technology, Republic of Slovenia, HTZ
I.P. Velenje) – Principal investigator: G. D.
Zupan~i~;

- Procedure Development for Stabilization,
Mineralization and Hygienization of
Wastewater Sludge from Small WWTP;
(Ministry of Higher Education, Science and
Technology, Republic of Slovenia, Munici-
pality of Velenje) – Principal investigator: G.
D. Zupan~i~;

- Metrological Traceability in Chemistry – Role
of Reference Materials and Reference Meas-
urements (Ministry of Higher Education,
Science and Technology, Republic of
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- Pridobivanje obnovljive energije iz organskih
substratov (Pivovarna Union in Pivovarna
La{ko); nosilec: Gregor D. Zupan~i~;

- Pridobivanje bioplina iz odpadkov IUV
(Industrija usnja Vrhnika); nosilec: Gregor D.
Zupan~i~;

- Pridobivanje zelene energije iz odpadne vode
in sosubstratov Karton Koli~evo (In{titut za
celulozo in papir); nosilec: Gregor D.
Zupan~i~;

- Prou~evanje {kodljivih u~inkov in mehaniz-
mov dolgotrajnega delovanja organofos-
fornih snovi na ljudi, `ivali in okolje in
na~rtovanje ustreznih protiukrepov; TP
MIR06, vodja projekta: M. Harmel, Oikos,
Dom`ale.

c) Vzdr`evanje sistema kakovosti v skladu s
standardom SIST EN ISO/IEC 17025.

BIBLIOGRAFIJA
9 izvirnih znanstvenih ~lankov
1 pregledni znanstveni ~lanek
2 strokovna ~lanka
2 samostojna znanstvena sestavka v

monografiji
1 intervju
2 drugo u~no gradivo
2 objavljena znanstvena prispevka na

konferencah (vabljeno predavanje)
9 objavljenih znanstvenih prispevkov na

konferencah
2 objavljena strokovna prispevka na

konferencah
9 objavljenih povzetkov znanstvenih

prispevkov na konferencah
1 objavljeni povzetek strokovnega prispev-

ka na konferenci
1 patentna prijava
3 prispevki na konferencah brez natisa
3 vabljena predavanja na konferencah brez

natisa
8 kon~nih poro~il o rezultatih raziskav
4 elaborati, pred{tudije, {tudije
2 izvedenski mnenji, arbitra`ni odlo~bi

Expertises, Arbitration Decisions

Slovenia) – Principal investigator: A. Drolc;

- Organization of Interlaboratory Comparisons
for Slovenian Laboratories which Perform
Monitoring of Waste Water (Environmental
Agency of Republic of Slovenia) - Principal
investigator: M. Cotman;

- Assuring traceability of results of measure-
ments in area of waste water (MIRS-Metro-
logical Institute of Republic of Slovenia) - Prin-
cipal investigator: A. Drolc;

- Non-Radiological Monitoring of the Sava
River (Nuclear Power Plant, Kr{ko, Slovenia) -
Principal investigator: M. Cotman;

- Renewable Energy Production from Organic
Substrates; (Brewery Union and Brewery
La{ko, Slovenia); Principal investigator:
Gregor D. Zupan~i~;

- Biogas Production from Tannery Waste (IUV
Vrhnika, Slovenia); Principal investigator:
Gregor D. Zupan~i~;

- Renewable »Green« Energy from Pulp and
Paper Industry Wastewater and Various Co-
Subsrtates; (Pulp and Paper Institute); Princi-
pal investigator: Gregor D. Zupan~i~;

- Study of Harmful Effects of Long Term Expo-
sures of Organophosphorus Compounds to
Human, Animals and Environmental and
Plans for Corresponding Preventive Measures.
TP MIR06.  Principal researcher: M. Harmel,
Oikos, Dom‘ale, Slovenia.

c) Operation of laboratory according to require-
ments of the standard SIST EN ISO/IEC 17025.

BIBLIOGRAPHY
9 Original Scientific Articles
1 Review Article
2 Professional Articles
2 Independent Scientific Component Parts

in a Monograph
1 Interview
2 Other Educational Material
2 Published Scientific Conference Contribu-

tions (Invited Lectures)
9 Published Scientific Conference Contribu-

tions
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2 diplomi
1 magisterij
1 doktorat
2 uredni{tvi revij

GLAVNI DOSE@KI V LETU 2007
- Preu~evali smo kinetiko procesov biolo{kega

~i{~enja v dveh {ar`nih reaktorjih pri visoki
starosti oziroma koncentraciji biomase (X >
10 g/L). Prvi reaktor je deloval s klasi~no
tehnologijo z dispergirano biomaso, v
drugem pa smo uvajali novo tehnologijo
~i{~enja z granulirano biomaso. V obeh
reaktorjih smo dosegli visoko u~inkovitost
~i{~enja ob odli~nih usedalnih lastnostih
blata.

- Izvedli smo tudi prve preskuse na podro~ju
separacije mikroorganizmov z membranami
(filtri). Kot filter smo uporabili material,
katerega delovanje ne temelji na velikosti por,
temve~ na lastnostih nano delcev dodanega
anorganskega materiala. Ti preskusi bodo
slu`ili kot osnova za {tudij na podro~ju
membranskih bioreaktorjev (MBR).

- Razvili smo aerobno tehnologijo obdelave
blata za majhne ~istilne naprave. Proces je
prirejen za ^N do 5000 PE. Uporabili smo
autotermalni efekt za dosego higienizacije
blata, pri tem smo pa precej pove~ali u~inek
odstranitve organskih komponent in hraniv,
kot je amonijev du{ik. Proces smo u~inkovito
testirali na napravi velikosti 150 PE.

- Razvili smo tehnologijo procesa za namen
pridobivanja bioenergije - anaerobne obdela-
ve polsuhih sipkih odpadnih organskih
materialov, kjer smo re{ili problem inhibicije
procesa zaradi previsoke vsebnosti du{ika v
substratu.

- Razvili smo tehnologijo pridobivanja bioplina
iz trdnih ma{~obnih odpadkov v kombinaciji
z drugimi substrati brez predhodnege
termi~ne obdelave ma{~ob in s tem mo~no
izbolj{ali toplotno bilanco procesa ter
zmanj{ali reaktorski volumen.

- Razvijali smo tehnologijo dodajanja odpadnih

2 Published Professional Conference
Contributions

9 Published Scientific Conference Contribu-
tion Abstracts

1 Published Professional Conference
Contribution Abstract

1 Patent Application
3 Unpublished Conference Contributions
3 Unpublished Invited Lectures at a

Conference
8 Final Research Reports
4 Treatises, Preliminary Studies, Studies
2
2 Undergraduate Theses
1 Master’s Thesis
1 Doctoral Dissertation
2 Journal Editorships

IMPORTANT ACHIEVEMENTS IN 2007
- Biological treatment processes were studied

in two Sequencing Batch Reactors (SBRs). In
the first SBR (anoxic/aerobic) high flocculent
biomass concentration (X > 10 g/L) was
achieved with long solid retention time (SRT).
In the second SBR (aerobic) high biomass
concentration (X > 10 g/L) was achieved with
granulation. High treatment efficiency and
good biomass settling properties were real-
ised in both SBRs.

- Basic microfiltration tests with nano mate-
rial membranes were performed for the in-
troduction of the Membrane BioReactor
(MBR) technology.

- We developed aerobic treatment of waste
sludge from small WWTP’s. The technology
is suitable for WWTP’s up to 5000 PE. We
used auto-thermal properties achieve patho-
gen removal and at the same time managed
to substantially increase volatile solids re-
moval and nitrogen ammonia removal as
well. The process was successfully tested in a
device size of 150 PE.

- We developed the technology for anaerobic
treatment of semisolid organic substrates for
biogas production. We resolved the inhibi-
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SLIKA 1:

Priprava vzorcev za Medlaboratorijske primerjave -

Odpadne vode 14 in 15 (2007)

FIGURE 1:

Sample preparation for Interlaboratory Comparison

– Waste Water 14 and 15 (2007)

so-substratov v anaerobni UASB sistem s
ciljem pove~anja proizvodnje bioplina brez
pove~anja reaktorskega volumna.

- Izvedli smo posebno medlaboratorijsko
primerjavo »Nitrat v vodi«, namen katere je
bilo ugotavljanje korelacij  med uspe{nostjo
sodelovanja laboratorijev in  razli~nimi faktorji
(npr.  uporabljena metoda merjenja, uveden
sistem kakovosti,  zagotavljanje sledljivosti,
QA/QC,...).

- Izvedli smo dve medlaboratorijski primerjavi
za slovenske in tuje laboratorije, ki izvajajo
monitoring odpadnih vod in  delavnico na
podro~ju meroslovja v kemiji v sodelovanju z
MIRS (Urad RS za meroslovje) in ARSO
(Agencija Republike Slovenije za okolje).

- Bili smo vpisani v mednarodno bazo EPTIS
(BAM Nem~ija), kot prva in edina slovenska
shema medlaboratorijskih primerjav.

tion problem of high nitrogen content in the
substrate.

- We developed the technology for anerobic
treatment of solid fatty waste without ther-
mal pretreatment. The heat balance of the
process was improved as well as reactor vol-
ume reduced.

- We have been developing the technology of
addition of semi-solid substrates to anaero-
bic UASB reactor in order to increase biogas
yield without increasing reactor volume.

- Special Interlaboratory comparison »Nitrate
in water« was organized in order to examine
corelation between laboratories performance
and influencing factors (ec. measurement
method, implementation of quality system,
traceability establishement, QA/QC,....).

- We provided two distributions of samples in
the ILC-Waste Water and organized work-
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SLIKA 2:

Razvoj zarodkov zebric

FIGURE 2:

Development of zebrafish embrios

- Vklju~ili smo se v mednarodno mre`o
organizatorjev medlaboratorijskih primerjav
na podro~ju vod v EU (v okviru projekta 6.
OP EAQC-WISE).

- [tudirali smo primernost biokemijskih
biomarkerjev v vodnem raku kot nadgradnja
obstoje~ih akutnih in kroni~nih strupenostnih
testov, ki temeljijo na ugotavljanju fiziolo{kih
odzivov. V vodnih bolhah smo spremljali
aktivnost encimov po izpostavljenosti
kovinam, pesticidom in razli~nim pripravkom
pesticidov.

- Uvedli smo postopek za ugotavljanje normal-
nega razvoja zarodkov rib zebric kot alter-
nativno mo`nost obstoje~ega akutnega testa
na pre`ivetje rib za dolo~anje strupenosti
kemikalij in razli~nih voda.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Geolo{ki zavod Slovenije, Ljubljana;

- Ministrstvo za okolje in prostor – Agencija
RS za okolje, Ljubljana;

- Nuklearna elektrarna Kr{ko, Kr{ko;

- Univerza v Novi Gorici, Nova Gorica;

shop together with MIRS (Metrological Insti-
tute of Republic of Slovenia) and ARSO (En-
vironmental Agency of Republic of Slovenia).

- The ILC-Waste Water is registered in the EPTIS
database.

- We participated in »European Network of PTs
providers supporting the implementation of
the Water Framework Directive« (in the
framework of the project 6. FP EAQC-WISE).

- The applicability of biochemical biomarkers
in freshwater crustacean as an upgrade to
conventional acute and chronic toxicity tests
based on physiological responses was stud-
ied. The enzyme activities in water fleas were
studied after the exposure to metals, pesti-
cides and commercial products.

- A method based on development of fertilised
zebrafish eggs was introduced as an alter-
native to existent acute toxicity test on
zebrafish survival for toxicity evaluation of
chemicals and different waters.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Geological Survey of Slovenia, Ljubljana,

Slovenia;
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- Urad Republike Slovenije za meroslovje,
Ljubljana;

- Zavod za gradbeni{tvo Slovenije (ZAG),
Ljubljana;

- Pivovarna La{ko, La{ko;

- Pivovarna Union, Ljubljana;

- Industrija usnja Vrhnika, Vrhnika;

- In{titut za celulozo in papir, Ljubljana;

- Komunalno podjetje Velenje, Velenje;

- Hidroin`eniring, Ljubljana;

- Esotech d.d., Velenje;

- HTZ I.P., Velenje;

- In{titut za raziskave v energetiki, ekologiji in
tehnologiji, Ljubljana;

- Veterinarska fakulteta, Univerza v Ljubljani;

- Biotehni{ka fakulteta: Oddelek za biologijo
in Oddelek za zootehniko, Univerza v
Ljubljani;

- Biotehni{ka fakulteta: Oddelek za `ivilsko
tehnologijo, Univerza v Ljubljani;

- In{titut za fizikalno biologijo, Grosuplje;

- Oikos, Svetovanje za razvoj, Dom`ale;

- Fakulteta za kemijo in kemijsko tehnologijo,
Univerza v Ljubljani.

MEDNARODNO SODELOVANJE
- European Analytical Quality Control via Wa-

ter Information System for Europe (EAQC-
WISE), 6. OP, 2005-2008, pogodba {t.
022603;

- European Network of PTs providers support-
ing the implementation of the Water Frame-
work Directive;

· Training in Metrology in Chemistry (TrainMiC).

POMEMBNI IN[TRUMENTI IN OPREMA
- 5 Anaerobnih pilotnih reaktorjev z opremo;

- 2 Avtomatizirana {ar`na biolo{ka reaktorja
([BR);

- Anaerobni [BR reaktor;

- ATAD, polindustrijski {ar`ni reaktor;

- Ministry of Environment and Spatial planning
– Environmental Agency of Republic of
Slovenia;

- Nuclear Power Plant Kr{ko, Kr{ko, Slovenia;

- University of Nova Gorica, Faculty for Envi-
ronmental Sciences, Nova Gorica, Slovenia;

- Metrology Institute of the Republic of
Slovenia;

- Slovenian National Building and Civil Engi-
neering Institute, Ljubljana, Slovenia;

- La{ko Brewery, La{ko, Slovenia;

- Union Brewery, Ljubljana, Slovenia;

- Tannery Industry Vrhnika, Vrhnika, Slovenia;

- Pulp and Paper Institute, Ljubljana, Slovenia;

- Municipality of Velenje, Velenje, Slovenia;

- Hidroin`eniring, Ljubljana, Slovenia;

- Esotech d.d., Velenje, Slovenia;

- HTZ I.P., Velenje, Slovenia;

- Energy, Ecology and Technology Research
Institute, Ljubljana, Slovenia;

- Veterinary faculty, University of Ljubljana,
Slovenia;

- Biotechnical Faculty: Departments for Biology
and Zootechnic, University of Ljubljana,
Slovenia;

- Oikos, Development Consulting, Dom‘ale,
Slovenia;

- Institute of Physical Biology, Grosuplje,
Slovenia;

- Biotechnical Faculty: Department for Food
Technology, University of Ljubljana, Slovenia;

- Faculty of Chemistry and Chemical Technol-
ogy, University of Ljubljana, Slovenia.

INTERNATIONAL COLLABORATION
- European Analytical Quality Control via Wa-

ter Information System for Europe (EAQC-
WISE), 6. FP, 2005-2008, Contract no.
022603;

- European Network of PTs providers support-
ing the implementation of the Water Frame-
work Directive;
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SLIKA 3:

Anaerobni pilotni reaktorji

FIGURE 3:

Lab scale anaerobic digesters

- 2 UASB anaerobna reaktorja;

- ^italec mikrotiterskih plo{~ (Bio-tek, Micro-
Wave XS);

- Laboratorijski modeli biolo{kih ~istilnih
naprav;

- Laboratorijski modeli rek;

- Ionski kromatograf (DIONEX 120) s samo-
dejnim vzor~evalnikom;

- Kjeltec sistem 2300 Autosystem II (FOSS
Tecator) za razklop in dolo~anje Kjeldahlovega
du{ika;

- Spektrofotometer Lambda 20 (Perkin-Elmer);

- TOC analizator TOC-5000A (SHIMADZU);

- LUMIS-TOX aparatura (dr. Lange);

- Agilent Technologies 6890 N GC System +
5973 Mass selective Detector;

- Avtomatski KPK titrator Mettler-Toledo.

- Training in Metrology in Chemistry (TrainMiC).

MAJOR EQUIPMENT
- 5 Lab Scale anaerobic digesters with equip-

ment;

- 2 Automated sequencing Batch Reactors
(SBR);

- Anaerobic SBR reactor;

- ATAD-SBR reactor;

- 2 UASB reactors;

- Micro-plate reader (Bio-tek, Micro-Wave XS);

- Laboratory wastewater treatment plants;

- Laboratory river models;

- Ion chromatograph (DIONEX 120) with au-
tomated sampler (DIONEX);

- Kjeltec system 2300 Auto system II (FOSS
Tecator) for Kjeldahl N determination;

- Spectrophotometer Lambda 20 (Perkin-
Elmer);

- TOC analyser TOC-5000A (SHIMADZU);
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IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Izobra`evanje:
- Doc. dr. Andreja Drolc je habilitirana na

podro~ju varstva okolja in predava predmet
Onesna`evanje zraka, vode in tal (Univerza v
Novi Gorici);

- Prof. dr. Milenko Ro{ je habilitiran za podro~je
onesna`evanje in za{~ita voda in predava
predmet Za{~ita voda (Univerza v Novi Gorici);

- Doc. dr. Tatjana Ti{ler je habilitirana za
podro~je toksikologije in predava predmet
Ekotoksikologija (Univerza v Novi Gorici);

- Doc. dr. Gregor D. Zupan~i~ je habilitiran na
podro~ju varstva okolja (Univerza v Novi
Gorici);

- Mentorstvo in somentorstvo ter delovno
mentorstvo diplomskih, magistrskih in
doktorskih del (M. Cotman, A. Drolc, M. Ro{,
T. Ti{ler, J. Vrtov{ek, J. Zagorc-Kon~an, G.
Zupan~i~).

Obiski in gostovanja:
- Soorganizacija delavnice »Primerljivost

meritev v kemiji«  (M. Ro{, M. Cotman, A.
Drolc);

- Soorganizacija konference z mednarodno
udele`bo, VODNI DNEVI 2007, kjer so
sodelavci laboratorija sodelovali kot preda-
vatelji;

- Strokovna praksa v organizaciji IAESTE
Ljubljana (Carmen Gomez Ruiz);

- Obisk in{tituta Federal Research Centre for
Fisheries, Institute for Fischery Ecology, Ham-
burg, Nem~ija (A. Jemec, E. Meden).

- LUMIS-TOX apparatus (dr. Lange);

- Agilent Technologies 6890 N GC System +
5973 Mass selective Detector;

- Mettler-Toledo automated COD titrator.

EDUCATION AND IMPORTANT VISITS
Education:
- Assist. Prof. Dr. Andreja Drolc is qualified

as university teacher for the field Environ-

mental Protection; she lectures the subject
Air, Water and Soil Pollution (University of
Nova Gorica, Slovenia);

- Prof. Dr. Milenko Ro{ is qualified as univer-
sity teacher for the field Water Pollution and

Protection; he lectures the subject Water

Protection (University of Nova Gorica,
Slovenia);

- Assist. Prof. Dr. Tatjana Ti{ler is qualified as
university teacher for the field Toxicology;
she lectures the subject Ecotoxicology (Uni-
versity of Nova Gorica, Slovenia);

- Assist. Prof. Dr. Gregor D. Zupan~i~ is quali-
fied as university teacher for the field Envi-

ronmental Protection. (University of Nova
Gorica, Slovenia);

- Mentorship at diploma, masters and doc-
toral theses (M. Cotman, A. Drolc, M. Ro{,
T. Ti{ler, J. Vrtov{ek, J. Zagorc-Kon~an, G.
Zupan~i~).

Important visits:
- Co-organisation of the workshop “Compa-

rability of Chemical measurements” (M.
Ro{, M. Cotman, A. Drolc);

- Co-organisation of the conference with in-
ternational participation, Water Days 2007,
co-workers of the Laboratory were also lec-
turers;

- Technical practice for IAESTE Ljubljana (Car-
men Gomez Ruiz);

- Working Visit of Federal Research Centre
for Fisheries, Institute for Fischery Ecology,
Hamburg, Germany (A. Jemec, E. Meden).



96

Laboratorij za kemijo, biologijo in tehnologijo vod
Laboratory for Chemistry, Biology and Technology of Water



97

Laboratorij za prehrambeno kemijo
Laboratory for Food Chemistry

L06
Laboratorij za prehrambeno kemijo

Laboratory for Food Chemistry
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dr. Mirko Pro{ek

RAZISKOVALCI / RESEARCHERS
dr. Alenka Golc-Wondra
dr. Breda Simonovska
dr. Andrej [midovnik
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YOUNG RESEARCHERS
Maja Fir
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Kajetan Tro{t
Alen Albreht
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Mateja Puklavec
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Barbara Kapun
Petra Jazbec
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RESEARCH ACTIVITIES
Research and development activities are ori-
ented into investigation of compounds from
natural sources and development of food ad-
ditives. Work is divided into five main fields:
- development of new food products and food

additives with functional activities

- preparation and evaluation of special food
and food engineering

- determination of compounds from natural
sources by modern chromatographic and
spectroscopic techniques

- development and validation of new analyti-
cal techniques and methods

- preventing of chemical risks considering good
laboratory practice and good manufacturing
practice (GLP and GMP), development and
validation of analytical methods, technologi-
cal validations, cleaning validations and
HACCP.

BIBLIOGRAPHY
7 Original Scientific Articles
1 Interview
2 Published Scientific Conference Contribu-

tions

PODRO^JA DEJAVNOSTI
Raziskovalno in razvojno delo v Laboratorija za
prehrambeno kemijo (L06) je usmerjeno
predvsem na vrednotenje spojin naravnega
izvora in razvoj ustreznih prehranskih dodatkov.
Delo poteka v petih podskupinah na:
- razvoju novih prehrambenih izdelkov in

prehranskih dodatkov s funkcionalnimi
lastnostmi;

- pripravi in vrednotenju specialne prehrane in
prehrambeni in`eniring;

- dolo~anju spojin naravnega izvora s sodob-
nimi kromatografskimi in spektroskopskimi
tehnikami;

- razvoju in validaciji novih analiznih metod in
analiznih tehnik;

- prepre~evanju kemijskih tveganj z upo{-
tevanjem dobrih praks (GLP in GMP) pri
razvoju in validaciji analiznih metod,
tehnolo{kih validacijah, validacijah ~i{~enja in
HACCAP.

BIBLIOGRAFIJA
7 izvirnih znanstvenih ~lankov
1 intervju
2 objavljena znanstvena prispevka na
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9 Published Scientific Conference Contribu-
tion Abstracts

2 Unpublished Conference Contributions
1 Treatise, Preliminary Study, Study
4 Undergraduate Theses
1 Doctoral Dissertation

IMPORTANT ACHIEVEMENTS IN 2007
- In collaboration with partners from other re-

search institutions and in the scope of our
research projects, different analytical meth-
ods for evaluation of compounds important
for human health were prepared.

- Together with Veterinary clinic we developed
a new HPLC-MS method for quantitative
evaluation of some sugars in blood. Method
was successfully used for evaluation of dam-
ages produced by non-steroidal anti-inflam-
matory drug on permeability of dogs intesti-
nal barrier. A new original analytical method
for quantitative evaluation of CoQ10 in hu-
man plasma and different animal tissues was
developed and used in bioavailability stud-
ies.

- In cooperation with Perutnina Ptuj d.d. we
made the experiment in which we tested if it
is possible to prepare chicken meat with in-
creased amount of CoQ10. This meat will be
used in functional food products. In all
chicken tissues concentrations of CoQ10 in-
creased considerably. Chickens fed with en-
riched fodder grow faster (nearly 115%). Ac-
complished study showed that major increase
in concentration of CoQ10 in meat tissues
up to 50%. In nearly all meat tissues concen-
tration of cholesterol was slightly reduced.
The fractionation of chicken breast tissue in-
dicated that supplementary CoQ10 was pri-
marily deposited in membranes.

- After we acquired two Slovenian patents SI
Patent 21783 and 21992 in 2006 and on
the base of international patent application
PCT Pat. Appl. PCT/SI2005/000013 (WO
2005/111224) we started to apply our pat-
ent in selected countries; RU Pat. Appl.

konferencah
9 objavljenih povzetkov znanstvenih

prispevkov na konferencah
2 prispevka na konferencah brez natisa
1 elaborat, pred{tudija, {tudija
4 diplome
1 doktorat

GLAVNI DOSE@KI V LETU 2007
- V sodelovanju z zunanjimi raziskovalnimi

institucijami in v sklopu lastnih projektov smo
pripravili metode za vrednotenje in pripravo
u~inkovin, ki so pomembne za ~lovekovo
zdravje. Skupaj z Veterinarsko fakulteto smo
razvili nove metode za kvantitativno vredno-
tenje sladkorjev v plazmi z masno spektro-
metrijo in s to metodo pri psih ugotavljali
po{kodovanost ~revesne sluznice po zau`itju
nekaterih zdravil. Razvili smo analizno
metodo za dolo~evanje vsebnosti CoQ10 v
~love{ki plazmi in plazmi in tkivih raznih ̀ ivali.
Razvito metodo smo uporabili za vrednotenje
biorazpolo`ljivosti vodotopnega CoQ10.

- V sodelovanju s Perutnino Ptuj d.d. smo izvedli
{tudijo, s katero smo testirali mo`nost
proizvodnje pi{~an~jega mesa s pove~ano
vsebnostjo CoQ10. Tako pridobljeno meso bo
slu`ilo pripravi funkcionalnih ̀ ivil. Ugotavljali
smo povezavo med koncentracijo CoQ10 v
krvi in tkivih razli~nih pi{~an~jih organov ter
~asom hranjenja teh pi{~ancev z obogateno
krmo. Razultati so pokazali, da je v vseh tkivih
pri{lo do znatnega porasta koncentracije
CoQ10 (tudi do 50%); pi{~anci hranjenji s
CoQ10 so hitreje pridobivali na te`i (pribli`no
115%). V vseh tkivih je pri{lo do rahlega
zni`anja vsebnosti holesterola. Frakcioniranje
celice je pokazalo, da se je ve~ina eksogenega
CoQ10 akumulirala v celi~nih membranah.

- Za vodotopno obliko koencima Q10, za
katero smo v letu 2006 prejeli SI Patent 21783
in 21992 in na podlagi mednarodne prijave
PCT Pat. Appl. PCT/SI2005/000013 (WO
2005/111224) pri~eli v letu 2007 vlagati
nacionalne prijave: RU Pat. Appl.
2006140641, EP Pat. Appl. 05738276.4, US
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2006140641, EP Pat. Appl. 05738276.4, US
Pat. Appl. 11/569,110, IZ Pat. Appl., 179143.

- The “scale up” pilot production on 30 L com-
puter controlled reactor was done and we
took an active part in production of com-
mercial quantity of CoQ10.

- Some new functional food products (milk,
yogurt, kefir, chocolate and juices) with in-
creased amount of CoQ10 were prepared
and evaluated with chemical and organolep-
tic tests. Stability of the final products was
also established.

- In order to prepare stable form of fruit juices
and packing material, special test samples
were prepared and content and changes of
concentrations of polyphenols, anthocyanins,
vitamin C and antioxidant activity were meas-
ured. The influence of new packing materi-
als with antioxidant properties and synergistic
effect of these new material and antioxidants
additives were tested. Differences were evalu-
ated from acquired chemical and sensoric
parameters.

- We have conducted several research activi-
ties on fennel (Foeniculum vulgare Mill.). A
quantitative procedure for polymorphism
assessment of the ribosomal DNA region with
PCR-RFLP markers developed and 3 different
sequence types of the ITS region were found.
A simultaneous statistical evaluation of fen-
nel chemical and molecular genetic profile
was done by means of an adapted statistical
method (Cavalli-Sforza and Edwards). We
also developed an HPLC method for the de-
termination of phenolic compounds in fen-
nel.

- We developed an analytical method for de-
termination of lycopene in dietary supple-
ment. The main problem was the extraction
of this nonpolar and unstable analyte. Since
we found, that it was present in a complex
with protein, we applied a novel approach
using protease before its extraction into or-
ganic phase. We examined the form of the
lycopene (»all«-trans or cis isomers, natural

Pat. Appl. 11/569,110, IZ Pat. Appl., 179143.

- Izvedli smo »scale up« proizvodnjo vodotop-
nega Q10 na 30 litrskem ra~unalni{ko
vodenem reaktorju in sodelovali pri proiz-
vodnji komercialnih koli~in.

- Pripravili in ovrednotili smo funkcionalne
prehrambene izdelke obogatene s CoQ10
(novi izdelki ali novi proizvajalci), med drugim
mleko, jogurt, kefir, med, {ume~e tablete,
~okoladne izdelke in sokove. Izdelke smo
kemijsko in organolepti~no ovrednotili in jim
dolo~ili stabilnost.

- Z namenom priprave stabilnih sadnih sokov
in njihove embala`e, smo v izbranih sokovih
in koncentratih nadaljevali z dolo~anjem
vsebnosti skupnih polifenolov, skupnih
antocianov, vitamina C in antioksidativne
u~inkovitosti. Identificirali in dolo~ili smo
vsebnost posameznih antocianinov, flavo-
nolov in fenolnih kislin. Preizku{ali smo
uporabnost embala`e s posebnimi antioksi-
dativnimi lastnostmi in sinergisti~no delovanje
specialne embala`e in antioksidativnih
dodatkov. Spremembe smo ugotavljali z
merjenjem kemijskih parametrov in s  senzo-
ri~nimi dolo~itvami.

- Opravili smo ve~ raziskav navadnega ko-
mar~ka (Foeniculum vulgare Mill.). Razvili
smo kvantitativno vrednotenje intrage-
nomskega polimorfizma ribosomske DNA s
PCR-RFLP markerji in odkrili 3 razli~ne tipe
zaporedij ITS regije. Opravili smo so~asno
statisti~no vrednotenje kemijskega in mo-
lekulsko genetskega profila navadnega
komar~ka ter temu ustrezno prilagodili
statisti~no metodo (Cavalli-Sforza in Ed-
wards). Razvili smo tudi HPLC metodo (ob
uporabi monolitne kolone) za dolo~anje
glavnih fenolnih spojin v navadnem ko-
mar~ku.

- Razvili smo analizno metodo za dolo~anje
likopena v prehranskem dopolnilu, kjer je bilo
treba re{iti predvsem problem ekstrakcije
nepolarnega in nestabilnega analita. Ker smo
ugotovili, da je likopen prisoten v pre-
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or synthetic lycopene) and the suitability of
the product label specification.

- We studied the influence of saponification
conditions (time, temperature, concentration
of base, etc) on lutein and lutein esters with
high fatty-acids using some dietary supple-
ments and Marigold (Tagetes species) flow-
ers. The samples of Tagetes were obtained in
the frame of bilateral project with Tobacco
Institute (Prilep), in which we investigate the
potential of Tagetes as an alternative crop on
tobacco fields in Republic of Macedonia.

- New analytical methods based on high-per-
formance liquid chromatography (HPLC-UV
and HPLC-MS) and thin-layer chromatogra-
phy for determination of triterpenoids and
phytosterols in different plant extracts were
developed. These methods were used within
the cooperation with researchers from
Biotechnical Faculty (Department of Agro-
nomy, Ljubljana, Slovenia) in the investiga-
tion of differences in natural resistance of

hranskem dopolnilu v obliki kompleksa s
proteinom, smo med drugim testirali tudi
ekstrakcijo s pomo~jo proteaze. Ekstrakcija
je potekala tako, da smo v prvi fazi razgradili
nosilni protein, nato pa ekstrahirali likopen v
organsko fazo. Prou~ili smo obliko, v kateri
je likopen prisoten (cis ali all-trans izomeri,
sintetski ali naravni likopen) in ustreznost
specifikacije na izdelku z dejansko vsebnostjo.

- [tudirali smo vpliv saponifikacijskih pogojev
(~as, temperatura, koncentracija baze itd) na
lutein in estre luteina z vi{jimi ma{~obnimi
kislinami, pri ~emer so nam kot izvori teh
spojin slu`ila nekatera prehranska dopolnila
in cvetovi `ametnice. Vzorce `ametnice smo
pridobili v okviru bilateralnega projekta s
Toba~nim in{titutom  (Prilep), v katerem razis-
kujemo, ~e bi lahko `ametnica vsaj deloma
nadomestila toba~no kulturo v R. Makedoniji.

- Za dolo~anje triterpenoidov in fitosterolov v
razli~nih rastlinskih ekstraktih smo razvili nove
kromatografske metode na osnovi teko~inske

SLIKA 1

HPLC-MS LCQ, Finnigan
FIGURE1

HPLC-MS LCQ, Finnigan
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twenty-one different sorts of cabbage against
the chosen harmful insects.

- We developed and optimised a detection rea-
gent for densitometric determination of
catechins in chocolate. Additionally, we stud-
ied conditions for extraction of catechins from
different samples, especially from cocoa and
chocolate, which was performed in the frame
of bilateral project with Faculty of Chemical
Engineering and Technology, University of
Zagreb. We developed and validated a new
thin-layer chromatographic method for de-
termination of epicatechin and procyanidin
B2 in cocoa and chocolate.

- In the frame of bilateral project with the
group from University of Belgrade (Faculty
of Pharmacy) we developed an electrokinetic
chromatography (EKC) method for the sepa-
ration of 15 guanidine/imidazoline derivatives
acting as antihypertensive drugs. The method
is also suitable for QSAR studies and studies
of β-cyclodextrin inclusion complexes, since
β-cyclodextrin is a common matrix used in
pharmaceutical formulations. Two methods
for determination of compounds from the
group of ACE inhibitors using HPTLC silicagel
and monolith UTLC (“ultra thin-layer chro-
matographic”) plates were also developed.

- An existing methodology was adapted for the
determination of amino acids from samples
of biological origin, by means of alkylformyl
derivatives and separation by GC. With the
adapted GC method, a study for the deter-
mination of amino acid composition in hu-
man embryo culture media in the process of
artificial fertilization was conducted.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
Cooperation was going on with several
Slovenian companies (Lek d.d., Ljubljana,
Slovenia; Krka d.d., Novo mesto, Slovenia;
Valens int. d.o.o., Ljubljana, Slovenia; Fructal
d.d., Ajdov{~ina, Slovenia; Pivovarna Union d.d.,
Ljubljana, Slovenia; BIA Separations d.o.o.,

kromatografije visoke lo~ljivosti (HPLC-UV in
HPLC-MS) in tankoplastne kromatografije. Te
metode smo v sodelovanju z raziskovalci z
Biotehni{ke fakultete (Oddelek za agro-
nomijo) uporabili za raziskave razlik v naravni
odpornosti enaindvajsetih sort zelja proti
izbranim insektom.

- Razvili in optimizirali smo detekcijski reagent
za denzitometri~no dolo~anje katehinov v
~okoladi ter {tudirali pogoje ekstrakcije
katehinov iz razli~nih vzorcev, {e posebej pa
iz kakava in ~okolade, kar smo izvedli v okviru
bilateralenga projekta z raziskovalci s
Fakultete za kemijsko in`enirstvo in tehno-
logijo Univerze v Zagrebu, Hrva{ka. Na osnovi
tankoplastne kromatografije z denzitometrijo
smo razvili in validirali analizno metodo za
kvantitativno dolo~anje epikatehina in
procianidina B2 v kakavu in ~okoladi.

- S skupino s Fakultete za farmacijo Univerze v
Beogradu  smo v okviru bilateralnega projekta
razvili metodo za dolo~anje 15 gvanidinskih/
imidazolinskih derivatov (hipertenzivov). Gre
za metodo na osnovi elektrokineti~ne
kromatografije (EKC), ki je uporabna tudi za
QSAR {tudije ter za prou~evanje inkluzijskih
kompleksov teh s spojin z β-ciklodekstrinom,
ki se pogosto uporablja kot matriks v
farmacevtskih formulacijah. Poleg tega smo
razvili tudi dve metodi za dolo~anje spojin
(zdravil) iz skupine ACE inhibitorjev na HPTLC
silikagelski in na monolitnih UTLC (“ultra thin-
layer chromatographic”) plo{~ah.

- Prilagodili smo obstoje~o metodologijo za
dolo~anje vsebnosti aminokislin v vzorcih
biolo{kega izvora, preko alkilfromil derivatov
in separacije s plinsko kromatografijo. S tako
prilagojeno GC metodo smo opravili {tudijo
vrednotenja aminokislinske sestave goji{~
humanih embrijev pri postopku umetne
oploditve.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
Sodelovanje je potekalo s slovenskimi podjetji:
- Lek d.d., Ljubljana;
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Ljubljana, Slovenia) and institutions (Medical
Centre Ljubljana, Slovenia; Veterinary Faculty,
University of Ljubljana, Slovenia; Veterinary
clinic, Ljubljana, Slovenia; Biotechnical Faculty,
University of Ljubljana, Slovenia; Institute for
Public Health Maribor, Slovenia; National Insti-
tute of Biology, Ljubljana, Slovenia).

INTERNATIONAL COLLABORATION
- European project: »New curriculum models

for educating food engineers« (TEMPUS
CD_JEP-40065-2005), 2006-2009, principal
researcher at NIC: B. Simonovska

- Bilateral project Slovenia - Croatia: »Develop-
ment of chromatographic methods for de-
termination of proanthocyanidins in food and
nutraceuticals«, with University of Zagreb,
Faculty of Chemical Engineering and Tech-
nology (Zagreb), principal researchers: I. Vovk
and S. Babi}

- Krka d.d., Novo mesto;

- Valens Int. d.o.o., Ljubljana;

- Perutnina Ptuj;

- Fructal `ivilska industrija d.d., Ajdov{~ina;

- Pivovarna Union d.d., Ljubljana;

- BIA Separations d.o.o., Ljubljana;

in z institucijami:
- Klini~ni center, Ljubljana;

- Veterinarska fakulteta, Univerza v Ljubljani;

- Veterinarska klinika, Ljubljana;

- Zavod za zdravstveno varstvo Maribor;

- Biotehni{ka fakulteta, Univerza v Ljubljani;

- In{titut za varovanje zdravja, Ljubljana;

- Nacionalni in{titut za biologijo, Ljubljana itd.

MEDNARODNO SODELOVANJE
- Evropski projekt: TEMPUS »Novi kurikularni

modeli za izobra`evanje prehrambenih

SLIKA 2

Testiranje naprave za kontrolirano su{enje kroma-

tografskih plo{~ (“TLC su{ilnik” razvit na Kemijskem

in{titutu; SI patent {t. 21199)

FIGURE 2

Testing of device for controlled drying of thin-layer

chromatographic plates ("TLC Dryer" developed at the

National Institute of Chemistry, SI patent No. 21199)
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tehnologov« (TEMPUS CD_JEP-40065-2005),
2006-2009, nosilka na KI: B. Simonovska;

- Bilateralni projekt Slovenija - Hrva{ka s
Fakulteto za kemijsko in`enirstvo in tehno-
logijo Univerze v Zagrebu, Hrva{ka: »Razvoj
kromatografskih metod za dolo~anje pro-
antocianidinov v hrani in prehranskih
dopolnilih«, nosilki: I. Vovk in S. Babi};

- Bilateralni projekt Slovenija – Makedonija z
University of St. Kliment Ohridski (Bitola),
Tobacco Institute (Prilep): »Uvajanje novih
rastlinskih kultur z biolo{ko aktivnimi
komponentami zanimivimi za prehrambeno
in farmacevtsko industrijo«, nosilca: B.
Simonovska in K. Filiposki;

- Bilateralni projekt Slovenija - Srbija s Fakulteto
za farmacijo Univerze v Beogradu: »Kroma-
tografske metode v analizi farmakolo{ko
aktivnih substanc, prou~evanje korelacije
strukture teh substanc s fizikalno kemijskimi
lastnostmi (QSPR) ter z njihovo biolo{ko
aktivnostjo (QSAR)«, nosilki: I. Vovk in D.
Agbaba.

POMEMBNI IN[TRUMENTI IN OPREMA
- HPLC sistemi z razli~nimi detektorji (UV/VIS,

fluorescen~ni in detektor z nizom diod);

- HPLC-MS sistema LCQ in TSQ, Finnigan;

- GC-17A s FID detektorjem, Shimadzu;

- GC-MS TRACEULTRA DSQ, Finnigan;

- vzor~evalnik iz parne faze (headspace do 210
oC) Perkin Elmer HS40XL (mo`nost priklopa
na oba GC sistema);

- CE: Spectra Physics Spectra Phoresis 500 z
UV-VIS detektorjem;

- Avtomatski vzor~evalnik: TLC automatic sam-
pler 4, Camag;

- Sistemi za polavtomatsko nana{anje: Linomat
IV in Linomat 5, Camag;

- Denzitometer: TLC scanner 3, Camag;

- Sistem za video dokumentacijo in vrednotenje
TLC kromatogramov: DigiStore 2 documen-
tation system;

- SPE: Zymark Rapid Trace.

- Bilateral project: Slovenia – Macedonia: »In-
troduction of new crops with biologically
active compounds interesting for the food
and pharmaceutical industry« with University
of St. Kliment Ohridski (Bitola), Tobacco In-
stitute (Prilep); principal researchers: B.
Simonovska and K. Filiposki

- Bilateral project: Slovenia – Serbia: “Chroma-
tographic methods in analysis of pharma-
cologically active compounds, investigation
of QSPR and QSAR” with University of Bel-
grade, Faculty of Pharmacy (Belgrade, Serbia
and Montenegro); principal researchers: I.
Vovk and D. Agbaba

MAJOR EQUIPMENT
- HPLC systems with different detectors (UV/

VIS, fluorescence and diode array)

- HPLC-MS systems LCQ in TSQ, Finnigan

- GC-17A with FID detector, Shimadzu

- GC-MS TRACEULTRA DSQ, Finnigan

- headspace sampler (up to 210 oC) Perkin
Elmer HS40XL (connectable to both GC sys-
tems)

- CE: Spectra Physics Spectra Phoresis 500 with
UV-VIS detector

- TLC automatic sampler 4, Camag

- TLC application systems: Linomat IV and
Linomat 5, Camag

- Densitometer: TLC scanner 3, Camag

- System for video documentation and evalu-
ation of TLC chromatograms: DigiStore 2
documentation system

- SPE Zymark Rapid Trace

EDUCATION AND IMPORTANT VISITS
In 2007 Mitja Kri`man defended Ph.D. disser-
tation. Four students from University of
Ljubljana: Faculty of Chemistry and Chemical
Technology (Luka Milivojevi}, Darja Groznik),
Biotechnical Faculty (Ksenja David) and Faculty
of Education (Katja Zavrl) finished their practi-
cal work in our Laboratory and took diplomas.
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IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
V letu 2007 je Mitja Kri`man doktoriral. [tirje
{tudenti s Fakultete za kemijo in kemijsko
tehnologijo (Luka Milivojevi}, Darja Groznik),
Biotehni{ke fakultete (Ksenja David) in Peda-
go{ke fakultete (Katja Zavrl) Univerze v Ljubljani
so v Laboratoriju za prehrambeno kemijo
opravili prakti~ni del diplome in tudi diplomirali.
Obiski:
- v okviru projekta TEMPUS: prof. dr. Slobo-

danka Kuzmanova, prof. dr. Eleonora
Winkelhausen, prof. dr. Abdurauf Prusi, prof.
dr. Aco Dimitrovski;

- v okviru bilateralnega projekta s Fakulteto za
kemijsko in`enirstvo in tehnologijo Univerze
v Zagrebu, Hrva{ka: doc. dr. Sandra Babi},
dr. Dragana Mutavd`i} Pavlovi}, dr. Danijela
A{perger;

- v okviru bilateralnega projekta s Tobacco In-
stitute (Prilep, Makedonija), University of St.
Kliment Ohridski (Bitola, Makedonija): dr.
Marija Srbinoska;

- v okviru bilateralnega projekta s Fakulteto za
farmacijo Univerze v Beogradu, Srbija: prof.
dr. Danic Agbaba, prof. dr. Gordana Popovi},
Slavica Filipi} (Ph.D. student).

Visits:
- In the frame of the European project TEM-

PUS: Prof. Dr. Slobodanka Kuzmanova, Prof.
Dr. Eleonora Winkelhausen, Prof. Dr. Abdu-
rauf Prusi, Prof. Dr. Aco Dimitrovski

- In the frame of bilateral project with Faculty
of Chemical Engineering and Technology,
University of Zagreb, Croatia: Dr. Sandra
Babi}, Assist. Prof., Dr. Dragana Mutavd`i}
Pavlovi}, Dr. Danijela A{perger

- In the frame of bilateral project with Tobacco
Institute (Prilep, Macedonia), University of St.
Kliment Ohridski (Bitola, Macedonia): Dr.
Marija Srbinoska

- In the frame of bilateral project with Faculty
of Pharmacy University of Belgrade, Serbia:
Prof. Dr. Danic Agbaba, Prof. Dr. Gordana
Popovi}, Slavica Filipi} (Ph.D. student)
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L07
Laboratorij za polimerno
kemijo in tehnologijo

Laboratory for Polymer
Chemistry and Technology

VODJA / HEAD
izr. prof. dr. Majda @igon

RAZISKOVALCI / RESEARCHERS
dr. Alojz An`lovar
dr. Miroslav Huski}
mag. Edita Jasiukaityte
dr. Andrej Kr`an
doc. dr. Matja` Kunaver
dr. Ida Mav Gole`
doc. dr. Ida Poljan{ek (od / from 1. 3. 2007)
dr. Ema @agar

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
Bla` Brulc
Maja Gri~ar
Tina [migovec
David Pahovnik (od / from 1. 10. 2007)

PRIPRAVNICA / TRAINEE
Jasmina Turn{ek (od / from 26. 7. 2007)

TEHNI^NO OSEBJE / TECHNICAL STAFF
Miran Lavri~
Polona Prosen
Meta Skumavc
Mirjana [irca
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PODRO^JA DEJAVNOSTI
Raziskave so potekale v okviru raziskovalnega
programa P2-0145-0104 (Polimeri s posebnimi
lastnostmi), temeljnih in aplikativnih projektov,
projektov za industrijske partnerje, projekta 6.
Okvirnega programa EU, evropske mre`e
odli~nosti in bilateralnih projektov.
Podro~ja dejavnosti L07 so:
- biorazgradljivi polimeri;

- visoko razvejeni polimeri;

- polimeri iz obnovljivih surovin;

- prevodni polimeri in kompoziti;

- nanodelci, polimerni nanokompoziti;

- samo~istilni fotokatalitski premazi;

- premazni sistemi z nizko vrednostjo HOS;

- recikliranje sinteti~nih polimerov;

- lastnosti polimerov in polimernih materialov;

- razvojne raziskave in storitve, predvsem na
podro~ju veziv, termoplastov in recikliranja;

- analiza in karakterizacija polimerov s
spektroskopskimi (FTIR, NMR),  kromato-
grafskimi (GC, GC-MS, IGC, SEC, SEC-MALS)
in termi~nimi (DSC) metodami za raziskave
in trg.

RESEARCH ACTIVITIES
Research was conducted in the frame of the
research programme P2-0145-0104 (Specialty
Polymers), basic and applied projects, projects
with industrial partners, European project (6th

FP), Network of Excellence (6th FP), and bilat-
eral research projects.
Research activities of L07:
- Biodegradable polymers

- Hyperbranched polymers

- Polymers from renewable resources

- Conductive polymers and composites

- Nanoparticles, polymer-based nanocom-
posites

- Self-cleaning photocatalytic coatings

- Coating systems with low VOC content

- Recycling of synthetic polymers

- Properties of polymers and polymeric mate-
rials

- Applied and development research, especially
in the area of binders, thermoplastics, and
recycling

- Analysis and characterization of research and
commercial polymers by spectroscopic (FTIR,
NMR), chromatographic (GC, GC-MS, IGC,
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BIBLIOGRAFIJA
8 izvirnih znanstvenih ~lankov
1 strokovni ~lanek
1 intervju
1 priro~nik, slovar, leksikon,  atlas,

zemljevid
1 objavljeni znanstveni prispevek

na konferenci (vabljeno predavanje)
6 objavljenih znanstvenih prispevkov na

konferencah
30 objavljenih povzetkov znanstvenih

prispevkov na konferencah
3 patentne prijave
1 predavanje na tuji univerzi
2 prispevka na konferencah brez natisa
3 elaborati, pred{tudije, {tudije
1 izvedensko mnenje, arbitra`na odlo~ba
2 diplomi
8 uredni{tev revij

GLAVNI DOSE@KI V LETU 2007
- Organizacija Evropskega polimernega

kongresa 2007 (European Polymer Congress
2007, 2. – 6. julij 2007, Portoro`). Z ve~ kot
800 udele`enci s celega sveta je bil kongres
najve~ji evropski dogodek na polimernem
podro~ju v letu 2007 in kot tak predstavlja
najve~ji dose`ek laboratorija.

- Diblokkopolimere poli(L,L-laktid-b-β-benzil L-
aspartat), PLBA, z definirano strukturo smo
sintetizirali s polimerizacijo z odpiranjem
obro~a L,L-laktida na reaktivnih aminskih
skupinah poli(β-benzil L-aspartata) kot
koinciatorja in kositrovega(II) 2-etilheksa-
noata kot iniciatorja. Pri temperaturah nad
55°C je potekla delna hidroliza kon~nih
benzilnih estrskih skupin, kar je vplivalo na
nastanek delno razvejenih PLBA blok-
kopolimerov. Vodotopne naklju~ne kopoli-
mere L-asparaginske kisline in L,L-laktida smo
sintetizirali s polimerizacijo v talini.

- Raziskali smo vpliv staranja visoko razvejenega
poliestra na osnovi 2,2-bis(metilol)propionske
kisline druge psevdogeneracije (Boltorn® H20)
v primerjavi s ~etrto psevdogeneracijo
(Boltorn® H40) na preureditev mikrostrukture

SEC, SEC-MALS) and thermal techniques
(DSC).

BIBLIOGRAPHY
8 Original Scientific Articles
1 Professional Article
1 Interview
1 Manual, Dictionary, Lexicon, Atlas, Map
1 Published Scientific Conference Contribu-

tion (Invited Lecture)
6 Published Scientific Conference Contribu-

tions
30 Published Scientific Conference Contribu-

tion Abstracts
3 Patent Applications
1 Invited Lecture at Foreign University
2 Unpublished Conference Contributions
3 Treatises, Preliminary Studies, Studies
1 Expertise, Arbitration Decision
2 Undergraduate Theses
8 Journal Editorships

IMPORTANT ACHIEVEMENTS IN 2007
- Organization of the European Polymer Con-

gress 2007 (July 2-6, 2007, Portoro`,
Slovenia). With over 800 participants from
all over the world the congress represents the
largest European event in the polymer area
in 2007.  The event undoubtedly represents
the most significant achievement of the Labo-
ratory.

- Diblock copolymers poly(L,L-lactide-block-β-
benzyl L-aspartate), PLBA, with well defined
structure were synthesized by ring opening
polymerization of L,L-lactide using poly(β-
benzyl L-aspartate) with amino end-groups
as a coinitiator and tin octoate, SnOct

2
, as

an initiator. Partial hydrolysis of benzyl ester
groups at the temperatures higher than 55°C
led to partially branched PLBA copolymers.
The random water soluble copolymers of L-
aspartic acid and L,L-lactide were synthesized
by polymerization in melt.

- We investigated the effects of annealing on
the rearrangement of the H-bond network
microstructure and its influence on the ther-
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in posledi~no na njune termi~ne in reolo{ke
lastnosti.

- Zaklju~ili smo delo na simulaciji delovanja
mikrovalov na kemijsko reakcijo. Na primeru
hidrolize enostavnega estra smo potrdili
hipotezo, da vro~a rotacijska stanja vodijo do
povi{ane hitrosti reakcije.

- Optimizirali smo proces uteko~injenja lesa z
uporabo p-toluensulfonske kisline kot
katalizatorja, pri ~emer je bil izkoristek ve~
kot 95 %. Iz uteko~injenega lesa in odpad-
nega papirja smo z adipinsko kislino sinteti-
zirali linearni poliester za pripravo trdih
poliuretanskih pen. Rezultati meritev natezne
trdnosti pri 10% stri`nih silah so pokazali, da
imajo pene podobne lastnosti kot trde pene
za izolacijo v gradbeni{tvu.

- Razvili smo lepila na osnovi uteko~injenega
lesa za razli~ne namene. To lepilo ima bistvene
prednosti pred analognimi komercialnimi
lepili.

- Potekajo preliminarne raziskave o uporabi
uteko~injenega lesa kot alternativnega goriva.
Specifi~na se`igna toplota je okrog 22MJ/kg,
kar je mnogo ve~ od  rjavega premoga.

- Pripravili smo prevodne filme z dobrimi
mehanskimi lastnostmi iz me{anice dedopi-
ranega polianilina (PANI) in njegovih derivatov
s polimernimi dopanti: poliakrilno kislino,
kopolimerom poli(asparaginska kislina-ko-
mle~na kislina) in anorgansko kislino
H

4
SiW

12
O

40 
x 39 H

2
O.

- Iz metil- in oktildietanolamina ter kislinskih
kloridov smo sintetizirali razli~ne poliestrske
hidrokloride, s katerimi smo modificirali
montmorilonit (MMT). Na debelino plasti
MMT ni vplivala velikost kislinskega ostanka
v poliestru, pa~ pa dol`ina alkilne stranske
verige.

- S poliolno metodo smo sintetizirali nanodelce
in nano`i~ke ZnO velikosti 20 – 100 nm in
pripravili nanokompozite s polimetilmetakri-
latom, PMMA. Nanokompoziti PMMA/ZnO
so transparentni, u~inkovito absorbirajo UV

mal and rheological properties of the second
pseudo-generation hyperbranched polyester
based on 2,2-bis(methylol)propionic acid
(Boltorn® H20) in comparison to the fourth
pseudo-generation HB polyester (Boltorn®

H40).

- We finished work on the simulation of the
effects of microwaves on the chemical reac-
tion. Using the example of ester hydrolysis
we have confirmed our hypothesis that
rotationally hot species lead to reaction ac-
celeration.

- We synthesized linear polyesters using lique-
fied wood as well as liquefied waste paper.
Such polyesters were then used for the syn-
thesis of rigid polyurethane foams with val-
ues for compressive strength at 10 % strain
similar to those of standard foams, used for
isolation purposes.

- We developed novel adhesives based on liqui-
fied wood for diverse applications. They
have significant advantages in comparison
to analogous commercial adhesives.

- Preliminary research on utilizing liquefied
wood as a liquid fuel has been conducted.
The energy value is around 22MJ/kg, much
more than that of brown coal.

- Conductive films with good mechanical prop-
erties were prepared from the mixtures of
dedoped polianyline or its derivates with
polymer dopants such as polyacrylic acid,
poly(L-aspartic acid-co-L,L-lactide), and inor-
ganic acid  H

4
SiW

12
O

40 
x 39 H

2
O.

- Polyester hydrochlorides, synthesized from
methyl- or octyldiethanolamine and various
acid chlorides, were used for modification of
montmorillonite (MMT). The interlayer spac-
ing of modified MMT is influenced by the
length of the side chain and not by the length
of the acid residue.

- Nanoparticles and nanowires of ZnO with
particle sizes 20 - 100 nm were synthesized
by the polyol method and used for the prepa-
ration of nanocomposites of poly(methyl
methacrylate), PMMA. Nanocomposites are
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svetlobo in so termi~no bolj stabilni od
PMMA.

- V sodelovanju z raziskovalci Instituta Jo`ef
Stefan smo pripravili nanokompozite z visoko
koncentracijo superparamagnetnih nano-
delcev v matrici PMMA. Nanokompoziti
ohranijo superparamagnetne lastnosti pri
koncentraciji delcev do 48 %.

- V sodelovanju s sodelavci iz Julona smo
raziskali vpliv procesnih parametrov in
dodatka kompatibilizatorja na porazdelitev
poliamida 6 (PA6) v matrici polipropilena in
na mehanske lastnosti. Velikost delcev PA6
pada s pove~anjem koncentracije kompati-
bilizatorja do 8 %.

- V sodelovanju s sodelavci iz Savatech, d.o.o.,
smo pripravili kompozite in nanokompozite
iz kav~uka EPDM in polnila ZnO ali MMT.
Raziskali smo vpliv procesnih parametrov na
porazdelitev delcev v elastomerni matrici in
na lastnosti vulkanizatov.

- Na podro~ju raziskav fotokataliti~nih samo~is-
tilnih premazov smo pripravili razli~ne
premaze z nanodelci titanovega dioksida

transparent, effectively absorb UV light and
thermally stabilize the PMMA matrix.

- Nanocomposites with a high concentration
of superparamagnetic particles in the PMMA
matrix were prepared in collaboration with
researchers from the Institute Jo`ef Stefan.
Superparamagnetic properties of the nano-
composites are preserved at the concentra-
tion up to 48 %.

- The influence of processing parameters and
effect of compatibilizer on distribution of
polyamide 6 (PA6) within the polypropylene
matrix and on the mechanical properties were
investigated in collaboration with Julon, d.d.
The size of PA6 domains decreases with in-
creasing content of the compatibilizer up to
8 %.

- In collaboration with Savatech, d.o.o., we
prepared composites and nanocomposites
from EPDM rubber and filler ZnO or MMT.
The influence of processing parameters on
particle distribution and properties of
vulcanisates were studied.

SLIKA 1:

Utrinki z otvoritve kongresa

FIGURE 1:

Moments from opening ceremony
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(TiO
2
) in izdelali laboratorijski UV reaktor, s

katerim lahko primerjamo u~inkovitost
fotokataliti~ne aktivnosti posameznih
formulacij.

- V sodelovanju z raziskovalci Kolpe smo
raziskali mo`nosti uporabe kompozitnega
akrilno-poliestrskega odpadka. Razvili smo
postopek me{anja zmletega odpadka z
nenasi~eno poliestrsko smolo, ki je bil
uspe{no preizku{en v proizvodnji pri industrij-
skem partnerju.

- Delo na uporabi odpadnega polietilen-
tereftalata smo zaklju~ili z razvojem postopka
za sintezo dodatkov za prepre~evanje skr~kov
pri nenasi~enih poliestrskih smolah. V
dodatek smo vklju~ili okoli 40% odpadnega
PET ter dosegli minimalne skr~ke, primerljive
s komercialnimi dodatki.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Razvojni in{titut, Savatech, d.o.o., Kranj:

sodelovanje pri raziskovalnem programu in
projektu ter razvojno investicijskem projektu

- We prepared photocatalytic self-cleaning
coatings, based on titanium dioxide (TiO

2
).

We have constructed a laboratory scale UV
reactor where the photo-catalytic activity of
different formulations can be measured.

- In collaboration of Kolpa, d.d., we studied
the possibilities of recycling of a acrylic-poly-
ester composite waste. We developed the
process of binding the ground waste with an
unsaturated polyester resin which was suc-
cessfully tested in the production of our in-
dustrial partner.

- We finished the work on the use of waste
poly(ethylene terephthalate) for resin and
coatings production with development of
simple procedure for the synthesis of low pro-
file additives (LPA) for unsaturated polyester
resins. We were able to include approximately
40 % of PET in LPA and achieve shrinkage
results comparable to commercial products.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Research & Technology Institute, Savatech,

SLIKA 2:

Utrinki z otvoritve kongresa

FIGURE 2:

Moments from opening ceremony
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(ESRR) na podro~ju elastomernih nano-
kompozitov;

- Julon, d.d., Ljubljana: sodelovanje pri
razvojno investicijskem projektu (ESRR) »MTX
– inovativno vlakno prihodnosti«;

- Lek farmacevtska dru`ba d.d., Ljubljana:
raziskovalno-razvojno sodelovanje;

- Color d.d, Medvode: sodelovanje pri aplika-
tivnem projektu na podro~ju uporabe
odpadnega polietilentereftalata;

- Kolpa d.d., Metlika: razvoj kadrov in razvoj
postopkov ponovne uporabe industrijskih
polimernih odpadkov;

- KLI Logatec in Biotehni{ka fakulteta Univerze
v Ljubljani: sodelovanje pri aplikativnem
projektu na podro~ju sinteze veziv in razvoja
novih premaznih sistemov z nizko vrednostjo
HOS za lesno industrijo;

- Fakulteta za strojni{tvo, Univerza v Ljubljani,
in Institut Jo`ef Stefan: raziskovalni projekt
na podro~ju polimernih nanokompozitov;

- Institut Jo`ef Stefan: aplikativni projekt na
podro~ju uporabe visoko reaktivne plazme;

- Tehnolo{ka platforma Napredni materiali in
tehnologije;

- ZORD, Ljubljana: raziskovalno-razvojno
sodelovanje;

- Za razli~ne partnerje iz industrije (Kolektor,
Tekstilna tovarna Okroglica, itd.) analiziramo
polimerne in druge materiale ter re{ujemo
strokovne probleme.

MEDNARODNO SODELOVANJE
- Sodelovanje pri projektu 6.OP EU, 2006-

2009, Nanoscale functionalities for targeted
delivery of biopharmaceutics, akronim
Nanobiopharmaceutics;

- sodelovanje pri mre`i odli~nosti, 6. OP EU,
2004-2008: Nanostructured and functional
polymer-based materials and nanocom-
posites, akronim Nanofun-poly;

- Centre for Polymer and Carbon Materials,
Zabrze, Poljska, Marie Curie Centre of Excel-

d.o.o., Kranj, Slovenia: Elastomeric nanocom-
posites (research program and project, de-
velopment and industrial project, European
funds for regional development)

- Julon d.d., Ljubljana, Slovenia: MTX – inno-
vative fiber for the future, development and
industrial project, European funds for re-
gional development

- Lek, pharmaceuticals d.d., Ljubljana, Slovenia:
research and development collaboration

- Color d.d., Medvode, Slovenia: The applica-
tion of waste polyethylene terephthalate (ap-
plied project)

- Kolpa, d.d., Metlika, Slovenia: research and
development collaboration

- KLI Logatec and Biotechnical Faculty, Univer-
sity of Ljubljana, Slovenia: Binders and novel
coatings systems with low content of VOC
for wood industry (applied project)

- Faculty of Mechanical Engineering, Univer-
sity of Ljubljana, and Jo‘ef Stefan Institute,
Ljubljana, Slovenia: Polymer-based nanocom-
posites (research project)

- Jo`ef Stefan Institute, Ljubljana, Slovenia:
Highly reactive plasma (applied project)

- Technological platform Advanced Materials
and Technologies

- ZORD, Ljubljana, Slovenia: research  and de-
velopment cooperation

- We analyze polymeric materials and solve
professional problems for our industrial part-
ners in Slovenia (Kolektor, Tekstilna tovarna
Okroglica, …)

INTERNATIONAL COLABORATION
- Participation in the Integrated Project, 6th EC

Framework Program, 2006-2009: Nanoscale
functionalities for targeted delivery of
biopharmaceutics, acronym Nanobio-
pharmaceutics

- Network of Excellence, 6th Framework Pro-
gram, 2004-2008: Nanostructured and func-
tional polymer-based materials and nanoco-
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lence: {tudijska izmenjava;

- ICS-UNIDO, Trst, Italija: sodelovanje na
programu Applied Chemistry – Biodegradable
plastics;

- bilaterala: Slovenija – ^e{ka (Department of
Physical and Macromolecular Chemistry, Fac-
ulty of Science, Charles University, Praga):
Nanostrukturni polimerni kompozitni sistemi
za uporabo v son~nih celicah in elektronskih
napravah;

- bilaterala: Slovenija – Hrva{ka (Fakultet
kemijskog in`injerstva i tehnologije, Sveu~i-
sli{te u Zagrebu): Polimerni nanokompozitni
materiali na osnovi montmorilonita.

POMEMBNI IN[TRUMENTI IN OPREMA
- Diferen~ni dinami~ni kalorimeter Pyris 1,

Perkin Elmer;

- FTIR spektrometer Spectrum One, Perkin
Elmer;

- plinski kromatograf GC 8700, Perkin Elmer;

- souporaba plinskega kromatografa Hewlett
Packard Agilent 6890N z masno selektivnim

mposites, acronym Nanofun-poly

- Centre for Polymer and Carbon Materials,
Zabrze, Poland; invited researcher at the
Marie Curie Centre of Excellence

- ICS-UNIDO, Trieste, Italy: collaboration at the
programme Applied Chemistry – Biodegrad-
able plastics

- Bilateral collaboration between Slovenia and
Czech republic (Department of Physical and
Macromolecular Chemistry, Faculty of Sci-
ence, Charles University, Prague): Nanophase
polymer-composite systems for solar cells and
electronic devices

- Bilateral collaboration between Slovenia and
Croatia (Faculty of Cemical Engineering and
Technology, University of Zagreb): Polymer
nanocomposites based on montmorillonites

MAJOR EQUIPMENT
- Differential scanning calorimeter Pyris 1,

Perkin Elmer

- FTIR spectrometer Spectrum One, Perkin
Elmer

SLIKA 3:

Otvoritveno predavanje Nobelovca prof. Jean-Marie

Lehna

FIGURE 3:

Opening lecture of the Nobel laureate Prof. Jean-

Marie Lehn
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detektorjem 5973N;

- teko~inski kromatograf z UV, RI (Perkin Elmer,
Hewlett Packard) in ELS 2100 (Polymer Labo-
ratories) detektorji za meritve SEC in dvodi-
menzionalne kromatografije;

- teko~inski kromatograf z detektorjem na
sipanje svetlobe (Hewlett Packard, Wyatt
Technology Corporation) za meritve SEC-
MALS in SLS;

- suha komora Uni-Lab 1200780, M. Braun;

- souporaba SEM in STEM: vrsti~ni elektronski
mikroskop s poljsko emisijo FE-SEM SUPRA
35 VP, Carl Zeiss, z energijsko disperzivno
spektroskopijo Inca 400 (Oxford Instruments);

- souporaba krio-ultramikrotoma Leica UC6/
FC6;

- souporaba velike in{titutske opreme (NMR
300 MHz, 600 MHz in 800 MHz, WAXS, LC-
MS);

- souporaba mikrovalovne pe~ice Milestone
MLS 1200 Mega;

- dvopol`ni laboratorijski ekstruder Teach-Line
ZK 25T z vodno kopeljo in granulatorjem, Dr.
Collin;

- stroj za injekcijsko vbrizgavanje Babyplast,
Rambaldi+Co.

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Mentorstva, komentorstva:
- Gregor Ko~evar, strokovno izpopolnjevanje do

magisterija;

- Judita Grm, mentorstvo pri diplomi visoko-
{olskega {tudija;

- Davor Mihali}, komentorstvo pri diplomi
visoko{olskega {tudija;

- Bo{tjan Cesar, komentorstvo pri diplomi
visoko{olskega {tudija.

Obiski:
- Obiski v okviru bilateralnega sodelovanja:

prof. dr. Jirí Vohlídal, Charles University, Praga,
^e{ka, mag. Ivan Brnardi}, Univerza v
Zagrebu, Hrva{ka;

- Gas chromatograph GC 8700, Perkin Elmer

- Joint use of a gas chromatograph Hewlett
Packard Agilent 6890N with a mass selective
detector 5973N

- Liquid chromatograph with UV, RI (Perkin
Elmer, Hewlett Packard), and ELS 2100 de-
tectors (Polymer Laboratories) for SEC meas-
urements and for two-dimensional chroma-
tography

- Liquid chromatograph with a multi-angle
light scattering photometer (Wyatt Technol-
ogy Corp., USA), which can be used as a
detector in SEC-MALS or independently for
static light scattering measurements (SLS)

- Stainless steel glove-box system Uni-Lab
1200780, M. Braun

- Joint use of a microwave oven Milestone MLS
1200 Mega

- Joint use of large Institute’s equipment (NMR
300 MHz, 600 MHz and 800 MHz, WAXS,
LC-MS)

- Joint use of SEM and STEM: Field emission
scanning electron microscope FE-SEM SUPRA
35 VP, Carl Zeiss, equipped with energy dis-
persive spectroscopy Inca 400 (Oxford Instru-
ments)

- Joint use of crio-ultramicrotom Leica UC6/
FC6

- Twin screw extruder Teach-Line ZK 25T with
water bath and strand pelletizer, Dr. Collin

- Injection moulding machine Babyplast,
Rambaldi+Co.

EDUCATION AND VISITS
Mentorship, comentorships:
- Gregor Ko~evar, professional advanced study

to master degree

- Judita Grm, mentorship at undergraduate
studies

- Davor Mihali}, comentorship at undergradu-
ate studies

- Bo{tjan Cesar, comentorship at undergradu-
ate studies
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Visits:
- Visitors in the frame of bilateral collabora-

tion: Prof. Dr. Jirí Vohlídal, Charles University,
Prague, Czech republic; Ivan Brnardi}, M. Sc.,
University of Zagreb, Croatia

- Prof. Dr. Brigitte Voit, Leibniz-Institut für
Polymerforschung, Dresden, Germany

- Organization of the General Assembly meet-
ing of the European Polymer Federation

EUROPEAN POLYMER CONGRESS 2007,
Portoro`, Slovenia, July 2-6, 2007
In the period 2005-2007 Prof. Majda @igon was
the president of the European Polymer Federa-
tion (EPF) which also meant that Slovenia be-
came the host for the Congress.
European Polymer Congresses are biannual
meetings, one of the year’s most important
events in polymer science and one of the major
activities of the European Polymer Federation
(EPF, www.europolymer.org), which is an inde-
pendent association of 29 academic and indus-
trial national organizations from 27 European
countries, dealing with polymers. The 4th Euro-
pean Polymer Congress (www.epf2007.org)
was held for the first time in Slovenia and was,
according to the opinion expressed by many
participants, a great success. The conference
was organized by the Section for Polymers of
the Slovenian Chemical Society, the European
Polymer Federation, the National Institute of
Chemistry, the University of Ljubljana, and Uni-
versity of Maribor, while the members of the
Laboratory acted as Local Organizing Commit-
tee.
The EPF congresses aim to promote polymer
research and to bring together polymer scien-
tists, researchers, students, and other relevant
participants. They overview both state of the
art as well as new initiatives in already estab-
lished and emerging fields of polymer science
and technology. The scientific programme of
the conference covered the chemistry and phys-
ics of polymers, modeling and simulation, and
the processing of polymers and polymeric ma-

- prof. dr. Brigitte Voit, Leibniz-Institut für
Polymerforschung, Dresden, Nem~ija;

- organizirali smo skup{~ino Evropske poli-
merne federacije.

EUROPEAN POLYMER CONGRESS 2007,
Portoro`, Slovenia, July 2-6, 2007
V dvoletnem obdobju 2005-2007 je Evropski
polimerni federaciji, EPF, predsedovala prof. dr.
Majda @igon, zato je bila organizacija kongresa
poverjena Sloveniji.
Evropski polimerni kongresi se uvr{~ajo med
najbolj pomembne mednarodne dogodke na
podro~ju polimerov in potekajo vsako drugo
leto pod pokroviteljstvom Evropske polimerne
federacije (EPF, www.europolymer.org), ki
zdru`uje 29 polimernih dru{tev iz 27 evropskih
dr`av. Tokrat je bil Evropski polimerni kongres
prvi~ v Sloveniji. Kongres je bil izrednega
pomena za Slovenijo na podro~ju znanstveno
raziskovalnega dela na univerzah, raziskovalnih
organizacijah in v gospodarstvu ter tudi za {ir{o
promocijo Slovenije v svetu. Konferenca je bila
po mnenju ve~ine udele`encev izjemno uspe{na
in odmevna, tako po znanstveni kakovosti
prispevkov kot tudi po organizaciji. Organi-
zatorji Evropskega polimernega kongresa 2007
v Portoro`u so bili Sekcija za polimere Sloven-
skega kemijskega dru{tva, EPF, Kemijski in{titut,
Univerza v Ljubljani in Univerza v Mariboru,
sodelavci laboratorija pa so bili ~lani lokalnega
organizacijskega odbora.
Evropski polimerni kongres je namenjen
promociji raziskav na podro~ju polimerov,
pregledu  najnovej{ih in najbolj zanimivih
zanstvenih rezultatov ter komunikaciji med
svetovno priznanimi znanstveniki, raziskovalci,
{tudenti in drugimi udele`enci. Program
kongresa je sestavljalo osem tematskih sklopov,
od kemije in fizike polimerov, razvoja naprednih
polimernih materialov za uporabo na razli~nih
podro~jih, do modeliranja in simulacij ter
predelave polimernih materialov. Kongresa EPF-
2007 (http://www.epf2007.org) se je udelel`ilo
824 udele`encev iz 49 dr`av, velika ve~ina
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udele`encev, kar 85 %, je bila iz Evrope. Najve~
udele`encev je bilo iz Slovenije in Nem~ije,
sledile so Francija, Italija, Rusija, [panija, Poljska,
Romunija, Nizozemska in druge. Na kongresu
je bilo 15 plenarnih in 90 vabljenih predavanj
vrhunskih znanstvenikov s podro~ja polimerov,
med njimi je bilo sedem slovenskih predavateljev
in svetovno znani Nobelov nagrajenec za kemijo
leta 1987, prof. dr. Jean-Marie Lehn iz Francije.
Organizirana je bila tudi okrogla miza o
visoko{olskem izobra`evanju na podro~ju
polimerov v nekaterih evropskih dr`avah z vidika
prednosti in pomanjkljivosti bolonjskega
procesa. Ob znanstvenem delu kongresa so
lahko udele`enci u`ivali v spro{~eni atmosferi
ob ve~eru dobrodo{lice, ve~erji za vabljene
predavatelje, slavnostni ve~erji in poslovilnem
pikniku s slovensko etnoskupino Terrafolk, ob
tej prilo`nosti pa so bile podeljene nagrade za
najbolj{e posterje dvanajstim mladim razis-
kovalcem.
Posebna zahvala gre na{im glavnim sponzor-
jem: Smile Group (Nizozemska), Julon d.d.,
Ljubljana, Helios d.d., Dom`ale in Savi d.d.,
Kranj ter Ministrstvu za visoko {olstvo, znanost,
in tehnologijo RS, Javni agenciji za raziskovalno
dejavnost RS, zalo`bi Elsevier in Kemijskemu
in{titutu.

terials, which were covered in the eight ses-
sions. There were 824 participants and 49
countries were represented. The majority of
participants (85 %) were from Europe with
the highest number from Slovenia and Ger-
many, followed by France, Italy, Russia, Spain,
Poland, Romania, the Netherlands, and other
countries. The program included 15 plenary
and 90 invited lectures of top scientists from
the polymer field. Among these were seven
Slovenian lecturers and world known Nobel
prize winner, Prof. Dr. Jean-Marie Lehn. In
addition, a round table discussion on poly-
mer education was organized providing some
observations on the advantages and draw-
backs of implementing the Bologna process
in different European countries.
Apart from scientific work, the participants
enjoyed a more relaxed atmosphere in the
evenings at the welcome reception, dinner
for invited speakers, gala dinner, and the fare-
well party, which featured the popular
Slovenian band Terrafolk, while twelve young
researchers were awarded for the best poster
presentations.
Special thanks go to the industrial sponsors:
Smile Concepts Group, the Netherlands;
Julon, d.d., Ljubljana; Helios d.d., Dom`ale;
Sava d.d., Kranj and Savatech, Kranj, (all from
Slovenia), as well as to the Slovenian Ministry
of Higher Education, Science and Technology,
Slovenian Research Agency, publisher Elsevier
and the National Institute of Chemistry.
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L08
Laboratorij za organsko sintezo
in kemijo zdravil

Laboratory for Organic and
Medicinal Chemistry

VODJA / HEAD
dr. Barbara Mohar

RAZISKOVALCI / RESEARCHERS
dr. Jo`e Kobe
dr. Michel Stephan
Miha Steinbucher (od novembra / from Novem-
ber)

MLADI RAZISKOVALEC /
YOUNG RESEARCHER
Damjan [terk
Borut Zupan~i~
Matja` Brvar (od oktobra / from October)



120

Laboratorij za organsko sintezo in kemijo zdravil
Laboratory for Organic and Medicinal Chemistry

PODRO^JA DEJAVNOSTI
- Razvoj novih metodologij v asimetri~ni sinte-

zi in homogeni katalizi;

- sinteza opti~no aktivnih spojin s potencialno
biolo{ko aktivnostjo;

- raziskave in razvoj novih sintetskih poti do
industrijsko uporabnih spojin

 http://www.ki.si/index.php?id=180

BIBLIOGRAFIJA
1 izvirni znanstveni ~lanek
1 samostojni znanstveni sestavek v

monografiji
1 patentna prijava
1 uredni{tvo revije

GLAVNI DOSE@KI V LETU 2007
Asimetri~no transfer hidrogeniranje
Priprava kiralnih alkoholov in aminov na osnovi
industrijsko uporabne tehnologije bazirajo~e na
uporabi mravljin~ne kisline-trietilamina in na{ih
rutenijevih kompleksov ¢Ru(aren)(S,S)-
R
2
NSO

2
DPEN¥. Razli~ni razredi ketonov (alfa-

arilirani, alfa-/beta-acetilenski, fluoroalkil idr.) so
bili uspe{no reducirani v visokih enantiomernih
prese`kih in visokih izkoristkih z uporabo

RESEARCH ACTIVITIES
- Development of new methodologies in asym-

metric synthesis and homogeneous catalysis

- Synthesis of optically active compounds of
potential biological activities

- Research and development of new synthetic
routes towards industrially interesting com-
pounds

http://www.ki.si/index.php?id=180&L=1

BIBLIOGRAPHY
1 Original Scientific Article
1 Independent Scientific Component Part

in a Monograph
1 Patent Application
1 Journal Editorship

IMPORTANT ACHIEVEMENTS IN 2007
Asymmetric transfer hydrogenation
Preparation of chiral alcohols and amines re-
laying on industrially useful technology based
on use of formic acid-triethylamine and our
ruthenium based ¢Ru(arene)(S,S)-R

2
NSO

2
DPEN¥

complexes. A variety of classes of ketones (al-
pha-arylated, alpha-/beta-acetylenic, fluoralkyl,
etc) were successfully reduced in high enantio-
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tovrstnih novih Ru-kompleksov. Poleg tega so
bili na{i kompleksi uporabljeni pri sintezi
razli~nih farmacevtskih intermediatov.
Asimetri~no hidrogeniranje
Priprava opti~no aktivnih alfa- ali beta-
aminokislin, aminov, alkoholov in njihovih
derivatov na osnovi industrijsko uporabne
tehnologije bazirajo~e na uporabi vodika in
na{ih rodijevih katalizatorjev s P-stereogenimi
difosfinskimi ligandi. Pripravljene so bile razli~ne
dru`ine tak{nih ligandov, kar omogo~a bolj
u~inkovito pripravo `eljenih opti~no aktivnih
intermediatov.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Krka, tovarna zdravil, d.d., Novo mesto; raz-

voj neodvisnih postopkov do farmacevtskih
intermediatov;

- Lek farmacevtska dru`ba d.d., Ljubljana; sin-
teza potencialnih farmacevtskih u~inkovin;

- PhosPhoenix SARL, Pariz, Francija; razvoj
novih industrijskih procesov na osnovi homo-
gene katalize.

meric excesses and high yields using our new
Ru-complexes. In addition, our complexes were
explored in the synthesis of several pharmaceu-
tical intermediates.
Asymmetric hydrogenation
Preparation of optically active alpha- or beta-
aminoacids, amines, alcohols, and their deriva-
tives relaying on industrially useful technology
based on use of hydrogen and our rhodium-
based P-stereogenic diphosphine ligand com-
plexes. A large variety of families of these ligands
were prepared allowing more efficient prepa-
ration of the desired optically active intermedi-
ates.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Krka Pharmaceuticals, d.d., Novo mesto, Slov-

enia: Development of new synthetic routes
to selected pharmaceutical intermediates;

- Lek Pharmaceuticals, d.d., Ljubljana, Slove-
nia: Synthesis of potential pharmaceutical
compounds;

SLIKA 1:

Merjenje opti~ne rotacije

FIGURE 1:

Measurement of optical rotation
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MEDNARODNO SODELOVANJE
- COST-D40 Inovativni katalizatorji: Novi proce-

si in stereoselektivnosti

POMEMBNI IN[TRUMENTI IN OPREMA
- HPLC in GC sistemi opremljeni s kiralnimi

kolonami

- Polarimeter

- Ultra kriomat (-100 do +100 °C)

- Sistem za hidrogeniranje (do 100 atm H
2
)

- PhosPhoenix SARL, Paris, France: Develop-
ment of industrial processes based on homo-
geneous catalysis.

INTERNATIONAL COLLABORATION
- COST-D40 Action Innovative Catalysts: New

Processes and Selectivities

MAJOR EQUIPMENT
- HPLC and GC systems equipped with chiral

columns

- Polarimeter

- Ultra kryomat (-100 to +100 °C)

- System for hydrogenation (up to 100 atm H
2
)

SHEMA 1

Asimetri~no transfer hidrogeniranje intermediata za

farmacevtsko u~inkovino Montelucast

SCHEME 1

Asymmetric transfer hydrogenation of Montelucast

pharmaceutical ingredient
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L09
Laboratorij za anorgansko kemijo
in tehnologijo

Laboratory for Inorganic Chemistry
and Technology

VODJA / HEAD
prof. dr. Ven~eslav Kau~i~

RAZISKOVALCI / RESEARCHERS
dr. Roman Gabrov{ek
doc. dr. Nata{a Zabukovec Logar
doc. dr. Nata{a Novak Tu{ar
doc. dr. Gregor Mali
dr. Alenka Risti}

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
Sa{a Cecowski
Matja` Mazaj
Mojca Rangus

TEHNI^NO OSEBJE / TECHNICAL STAFF
Olga Gor{e
Mojca Opresnik
Edi Kranjc
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PODRO^JA DEJAVNOSTI
Raziskave poroznih materialov:
- zeolitni materiali

- mezoporozni materiali

- cement

Strukturna analiza materialov:
- rentgenska difrakcija

- nuklearna magnetno resonan~na
spektroskopija

- rentgenska absorpcijska spektroskopija

BIBLIOGRAFIJA
9 izvirnih znanstvenih ~lankov
1 kratki znanstveni prispevek
1 strokovni ~lanek
1 samostojni strokovni sestavek v

monografiji
2 objavljena znanstvena prispevka na

konferencah (vabljeno predavanje)
2 objavljena znanstvena prispevka na

konferencah
15 objavljenih povzetkov znanstvenih

prispevkov na konferencah
1 predavanje na tuji univerzi

RESEARCH ACTIVITIES
Investigations on porous materials:
- Zeolitic materials

- Mesoporous materials

- Cement research

Materials structural analysis:
- X-ray diffraction

- Nuclear magnetic resonance spectroscopy

- X-ray absorption spectroscopy

BIBLIOGRAPHY
9 Original Scientific Articles
1 Short Scientific Article
1 Professional Article
1 Independent Professional Component

Part in a Monograph
2 Published Scientific Conference Contribu-

tions (Invited Lectures)
2 Published Scientific Conference Contribu-

tions
15 Published Scientific Conference Contribu-

tion Abstracts
1 Invited Lecture at Foreign University
1 Unpublished Invited Conference Lecture
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1 vabljeno predavanje na konferenci brez
natisa

1 kon~no poro~ilo o rezultatih raziskav
2 diplomi
3 uredni{tva revij

GLAVNI DOSE@KI V LETU 2007
- Priprava s titanom modificiranih zeolitnih

del~kov nanometerskih velikosti

Vgrajevanje prehodnih kovin v zeolitne del~ke
nanometerskih velikosti poteka po {e ne v
celoti raziskanih mehanizmih v primerjavi z
vgrajevanjem prehodnih kovin v zeolitne
kristale mikrometerskih velikosti. Raziskovali
smo mehanizem vgrajevanja titana. Zeolitni
del~ki nanometerskih velikosti so klju~ni za
pripravo katalizatorjev s hierarhi~no porozno
strukturo kot tudi za pripravo tankih filmov.

- Razvoj titanovih katalizatorjev s hierarhi~no
porozno strukturo

S prehodnimi kovinami modificirane
mikroporozne silikate (velikost por od 0.5 do
2 nm) uporabljamo kot okolju prijazne
heterogene katalizatorje pri reakcijah oksi-
dacij. Vgradnja prehodnih kovin v porozno
silikatno ogrodje povzro~i nastanek katalitsko
aktivnih mest. Katalitske lastnosti tak{nih
materialov so odvisne od njihovega
strukturnega tipa ter narave vgrajene kovine
in njenega mesta vgradnje v ogrodje.
Mezoporozni silikati (premer por od 2 do 10
nm) omogo~ajo udele`bo v katalitskih
reakcijah tudi molekulam ve~jih dimenzij,
vendar je njihova temperaturna stabilnost
slab{a in ne dosegajo katalitskih lastnosti
mikroporoznih silikatov. Na{e raziskave so bile
usmerjene v pripravo novih katalizatorjev s
hierarhi~no porozno strukturo, ki zdru`ujejo
dobre katalitske lastnosti in temperaturno
stabilnost mikroporoznih ter dimenzije por
mezoporoznih materialov. Sintetizirali smo s
titanom modificirane silikate s hierarhi~no
porozno strukturo. Mikroporozno in
mezoporozno strukturo smo raziskali z
rentgensko difrakcijo in transmisijskim

1 Final Research Report
2 Undergraduate Theses
3 Journal Editorships

IMPORTANT ACHIEVEMENTS IN 2007
- Preparation of titanium-modified zeolitic

nanoparticles

The incorporation mechanism of transition
metals into small zeolitic particles has not yet
have been defined if compared to incorpo-
ration mechanism into crystalline zeolitic par-
ticles. We studied the incorporation mecha-
nism of titanium. Zeolitic nanoparticles are
essential for the preparation of catalysts hav-
ing hierachical porous structure and thin
films.

- Development of titanium catalysts having hi-
erarchical porous structures

Transition-metal modified microporous sili-
cates (zeolites) with pore openings from 0.5
to 2 nm are widely used as heterogeneous
catalysts in oxidation reactions. These cata-
lysts exhibit remarkable catalytic activity due
to transition-metal centers that are isolated
in the silicate framework. Catalytic proper-
ties of these materials depend on the struc-
ture type, location and the nature of incor-
porated metal. The pore size limitations of
microporous catalysts can be overcome by
using mesoporous silicates with pore open-
ings from 2 to 10 nm when larger reactants
have to be processed. However, mesoporous
species do not exhibit excellent catalytic prop-
erties and hydrothermal stability of
microporous silicates. Our research was fo-
cused on the preparation of novel catalysts
with hierarchical porous structure that com-
bine good catalytic properties and thermal
stability of microporous- and pore open-
ings of mesoporous silicates. We have syn-
thesized titanium-modified silicates with hi-
erarchical porous structure. Microporous and
mesoporous structures were investigated by
X-ray powder diffraction and High Resolu-
tion Transmission Electron Microscopy. Local
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mikroskopom z visoko lo~ljivostjo. Lokalno
okolico titana v silikatnem ogrodju smo
dolo~ili z rentgensko absorpcijsko
spektroskopijo.

- Razvoj nove NMR metode za merjenje razdalj
med kvadrupolnimi jedri

Z jedrsko magnetno resonanco smo pomagali
karakterizirati mezoporozne aluminofosftane
materiale in mikro-mezoporozne silikatne
kompozitne materiale. Razvili smo novo
metodo za {tudij korelacij med dipolno
sklopljenimi kvadrupolnimi jedri, npr. med
jedri aluminija v aluminofosfatih, ki uporablja
mo~na radiofrekven~na polja. Mehanizem
delovanja metode ni povzet po metodah za
preprostej{e sisteme sklopljenih jeder s
spinom 1/2, temve~ je specifi~en za
kvadrupolna jedra. Z magnetno resonanco
smo {tudirali tudi zgradbo zanimivih litijevih
spojin, ki bodo v bodo~e lahko izbolj{ale
lastnosti litijevih baterij, in sistemati~no
raziskovali spreminjanje kemijskega premika
vodikovega jedra in kemijskega premika in
kvadrupolne sklopitvene konstante
devterijevega jedra v prisotnosti razli~no
mo~nih vodikovih vezi.

- Uporaba zeolitnih adsorbentov za
odstranjevanje arzena v postopkih priprave
pitne vode

environment of the titanium in the silicate
framework was identified by X-ray absorp-
tion spectroscopy.

- Development of new NMR method for meas-
uring distances between quadrupolar nuclei

Nuclear magnetic resonance was used for the
characterization of mesoporous alumino-
sphosphate and micro-mesoporous silicate
composite materials. We developed a new
method for studying correlations between di-
polar-coupled quadrupolar nuclei, e.g. be-
tween aluminium nuclei within
aluminophosphates. The method employs
strong radiofrequency fields. It is designed
specifically for half-integer quadrupolar nu-
clei and it is not adopted from techniques
for simpler systems of coupled spin-1/2 nu-
clei. Magnetic resonance was also used for
studying structural properties of interesting
lithium compounds that could substantially
improve characteristics of lithium batteries
in the future. We have also systematically
studied changes in the isotropic chemical shift
of hydrogen and deuterium nuclei and
changes in qudrupolar coupling constant of
deuterium nuclei participating in hydrogen
bonds of varying strength.

- Application of zeolite adsorbents to drinking

SLIKA 1:

Mikrografa zeolitov na vrsti~nem elektronskem

mikroskopu a) zeolitni kristali mikrometrskih velikosti,

b) zeolitni delci nanometerskih velikosti

FIGURE 1:

Scanning electron microgarphs: a) crystalline zeolitic

particles of micrometer size, b) zeolite nanoparticles

a) b)
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Naravne zeolite uporabljajo pri odstranjevanju
amoniaka in te`kih kovin iz odpadnih in pitnih
vod. V sodelovanju z Univerzo v Zagrebu smo
dolo~ili adsorbcijske karakteristike zeolitov iz
Vranjske Banje (Srbija) in Donjega Jesenja
(Hrva{ka) za odstanjevanja arzena iz pitne
vode. Karakteristike zeolitov smo {tudirali s
pomo~jo metode rentgenske difrakcije na
pra{kastih vzorcih ter komplementarnih
analitskih metod kot sta rentgenska
absorpcijska spektroskopija in elektronska
mikroskopija.

- Priprava okolju prijaznega cementa: [tudij
hidratacije cementa z mineralnimi dodatki

Elektrofiltrskemu pepelu, ki je ena od
mineralnih komponent pri hidrataciji
ternarnega sistema cement-apnenec-pepel,
smo dolo~ili kemijsko-fizikalne lastnosti, ki so
pomembne za ustrezno formulacijo izhodnih
me{anic. Preiskali smo reakcije med pepelom
in apnencem v procesu hidratacije ter
ugotovili, da je zaradi slabe reaktivnosti
potrebno pepel kemijsko aktivirati. Reakcija
med pepelom ter apnencem je odvisna od
granulacije apnenca ter od ~asa hidratacije.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Silkem, Kidri~evo: raziskave sinteti~nih

zeolitov in njihove aplikacije;

- Salonit, Anhovo d.d., Deskle: raziskave in
razvoj okolju prijaznih cementov;

- Krka, d.d., Novo mesto: strukturne dolo~itve
in analize povr{in farmacevtskih produktov.

MEDNARODNO SODELOVANJE
- Projekt {estega okvirnega programa Evropske

unije (2004-2008), INSIDE-PORES Network of
Excellence - nosilec: prof. dr. Ven~eslav
Kau~i~;

- ESRR – Evropski sklad za regionalni razvoj
(2004-2007), Nanoscience and
nanotechnology centre of excellence, Char-
acterization on nanometric scale - nosi lec:
dr. Miran ^eh;

water treatment: Study of arsenic removal

Natural zeolites have been used for the re-
moval of ammonia and heavy metals from
drinking water and wastewaters. In collabo-
ration with the University of Zagreb we
derermined the adsorption characteristics of
zeolites from Vranjska Banja (Serbia) and
Donje Jesenje (Croatia) for the arsenic removal
from drinking water. Characteristics of
zeolites were studied by using X-ray powder
diffraction methods and complementary
methods such as X-ray absorption
spectroscopy and electron microscopy.

- Preparation of environment-friendly cement:
Study of hydration of cement containing
mineral admixtures

Fly ash that represents one of the compo-
nents in a ternary system comprising portland
cement, limestone and fly ash was charac-
terized and chemical-physical properties that
are necessary for the correct formulation of
starting mixtures were determined. We as-
certained that the reactivity of fly ash was
low and that chemical activation was neces-
sary. The hydration reaction between fly ash
and limestone was influenced by both lime-
stone granulation and hydration time.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Silkem, Kidri~evo, Slovenia: investigations of

syntetic zeolites and their applications

- Salonit Anhovo, d.d., Deskle, Slovenia: inves-
tigations and development of environment-
friendly cements

- Krka d.d., Novo mesto, Slovenia: structural
determinations and texture analyses of phar-
maceutical products

INTERNATIONAL COLLABORATION
- INSIDE-PORES Network of Excellence (2004-

2008), NoE 6th Framework Project EU -
Principal investigator:  Prof. Dr. Ven~eslav
Kau~i~
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- ESRR – Evropski sklad za regionalni razvoj
(2004-2007), NMR centre of excellence,
Study of structures and interactions in bio-
technology and pharmacy -nosilec: prof. dr.
Janez Plavec;

- COST D 19 Chemical Functionality Specific
to the Nanometer Scale - nosilec: prof. dr.
Ven~eslav Kau~i~;

- COST D 36 Molecular Structure-Performance
Relationships at the Surface of Functional
Materials - nosilec: prof. dr. Ven~eslav
Kau~i~;

- slovensko-argentinski bilateralni projekt
(2006-2008): Modified Mesoporous Oxides
– nosilec: prof.dr. Ven~eslav Kau~i~;

- slovensko-srbski bilateralni projekt (2006-
2007): By Rational Synthesis towards Smart
Materials – nosilec:  prof. dr. Ven~eslav Kau~i~;

- slovensko-norve{ki bilateralni projekt (2007-
2009): Smart Porous Composite Materials –
nosilec: prof. dr. Ven~eslav Kau~i~;

- PROTEUS (2007-2008) Hierarchical
Nanoporous Catalysts: Synthesis, Characteri-
zation and Catalytic Performances – nosilka:
doc. dr. Nata{a Novak Tu{ar;

- eksperimentalni projekti na sinhrotronu
ELETTRA (2006600, 2007356) XAS studies
of Ti, V, Mn and Fe local environment of hier-
archical porous catalysts – nosilka: doc. dr.
Nata{a Novak Tu{ar;

- PARTNERSHIP IN SCIENCE 2007 – Structural
Properties of Metal-Organic Frameworks as
Potential Hydrogen Storage Materials -
nosilka: doc. dr. Nata{a Zabukovec Logar;

- slovensko-mad`arski bilateralni projekt
(2006-2007): Characterization of Iron Modi-
fied Nanoporous Silicates - nosilka: dr. Alen-
ka Risti}.

POMEMBNI IN[TRUMENTI IN OPREMA
- Rentgenski pra{kovni difraktometer

PANalytical X’Pert PRO (sevanje CuKα z λ =
1.5406 Å) za snemanje pra{kovnih posnetkov

- ERDF - The European Regional Development
Fund (2004-2007), Nanoscience and
nanotechnology centre of excellence, Char-
acterization on nanometric scale – Principal
investigator: Dr. Miran ^eh

- ERDF – The European Regional Development
Fund (2004-2007), NMR centre of excellence,
Study of structures and interactions in bio-
technology and pharmacy - Principal investi-
gator: Prof. Dr. Janez Plavec

- COST D 19 Chemical Functionality Specific
to the Nanometer Scale - Principal investiga-
tor:  Prof. Dr. Ven~eslav Kau~i~

- COST D 36 Molecular Structure-Performance
Relationships at the Surface of Functional
Materials - Principal investigator:  Prof. Dr.
Ven~eslav Kau~i~

- Slovenia-Argentina bilateral project (2006-
2008) Modified Mesoporous Oxides – Prin-
cipal investigator:  Prof. Dr. Ven~eslav Kau~i~

- Slovenia-Serbia bilateral project (2006-2007)
By Rational Synthesis towards Smart Materi-
als – Principal investigator:  Prof. Dr. Ven~eslav
Kau~i~

- Slovenia-Norway bilateral project (2007-
2009) Smart Porous Composite Materials –
Principal investigator: Prof. Dr. Ven~eslav
Kau~i~

- PROTEUS (2007-2008) Hierarchical
Nanoporous Catalysts: Synthesis, Characteri-
zation and Catalytic Performances – Princi-
pal investigator: Dr. Nata{a Novak Tu{ar, As-
sist. Prof.

- Synchrotron ELETTRA experimental projects
(2006600, 2007356) XAS studies of Ti, V,
Mn and Fe local environment of hierarchical
porous catalysts – Principal investigator: Dr.
Nata{a Novak Tu{ar, Assist. Prof.

- PARTNERSHIP IN SCIENCE 2007 – Structural
Properties of Metal-Organic Frameworks as
Potential Hydrogen Storage Materials – Prin-
cipal investigator: Dr. Nata{a Zabukovec
Logar, Assist. Prof.
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v {tirih razli~nih konfiguracijah: (1) α
1 

z
Johannsonovim

 
monokromatorjem za vzorce

z ravno povr{ino, (2) kapilarna transmisija z
hibridnim monokromatorjem, (3) standardna
Bragg-Brentano, (4) paralelni `arek;

- Rentgenski pra{kovni difraktometer Siemens
D 5000 (sevanje CuKα z λ = 1.5406 Å) za
snemanje pra{kovnih posnetkov visoke
lo~ljivosti, pri visokih temperaturah od 50 do
1450oC, pri nizkih temperaturah od vreli{~a
du{ika do 400oC, v vakuumu ali drugih
atmosferah ter snemanje tankih filmov;

- Tristar 3000, avtomatski plinski analizator
(Micromeritics Instrument Co.) za merjenje
specifi~ne povr{ine (BET), adsorpcijskih
izoterm, volumna in porazdelitve por
pra{kastih vzorcev;

- SDT 2960 sistem za termi~no analizo, DSC-
TGA (TA Instruments Inc.) omogo~a

- Slovenia-Hungary bilateral project (2006-
2007) Characterization of Iron Modified
Nanoporous Silicates – Principal investigator:
Dr. Alenka Risti}

MAJOR EQUIPMENT
- X-ray powder diffractometer PANalytical

X’Pert PRO (radiation wavelength CuKα =
1.5406 Å) for measurements of powder pat-
terns on four different configuration: (1) al-
pha1 with Johansson monochromator, for
flat samples, (2) capillary transmission with
Hybrid monochromator, (3) standard Bragg-
Brentano, and (4) parallel beam.

- X-ray powder diffractometer Siemens D 5000
(radiation wavelength CuKα = 1.5406 Å) for
measurements of powder patterns with high
resolution at high temperatures from 50 to
1450oC, at low temperatures from boiling
point of liquid nitrogen to 400oC in vacuum

SLIKA 2:

Mojca Opresnik med meritvami na avtomatskem

plinskem analizatorju za dolo~anje specifi~ne

povr{ine, adsorpcijskih izoterm, volumna in

porazdelitve por pra{kastih vzorcev

FIGURE 2:

Mojca Opresnik performing a measurement on an

automated gas adsorption analyser for  the determi-

nation of specific surface area, adsorption isotherms,

pore volume and pore size distribution of powder

samples
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simultane meritve energijskega pretoka in
masnih sprememb v materialih od sobne tem-
perature do 1500oC;

- Microtrac S3500, aparatura za dolo~evanje
velikosti in porazdelitev delcev v mokrem ali
suhem stanju. Obmo~je meritev za mokre
vzorce od 0,02 µm do 1400 µm in za suhe
vzorce od 0,25 µm do 1400 µm;

- AutoPycnometer (Micromeritics Instrument
Co.) aparatura za avtomatsko dolo~evanje
gostote materialov s helijem;

- Centrifuga Hettich, Rotanta 460 R hlajena
(temperaturno obmo~je od –20oC do +
40oC). Hitrost vrtenja od 500 do 9500 obr/
min;

- Ultra Turrax disperzer T25 (IKA);

- Mikrovalovna pe~ MLS-1200 MEGA (Mile-
stone);

- Mikrovalovna pe~ ETHOS (Milestone);

- Mlin za me{anje in homogeniziranje prahov,
suspenzij in past Retsch RM 100;

- Kalcinacijske pe~i: dve cevni (segrevanje do
1000oC, hitrost segrevanja 1,5-2oC /min) in
ena komorna (segrevanje do 1200oC, hitrost
segrevanja 3oC /min).

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Izobra`evanje:
- Alja Lipov{ek: diplomsko delo z naslovom »

Sinteza mikroporoznega vanadijevega
silikalita«, komentor: prof. dr. Ven~eslav
Kau~i~;

- Alen Kljaji}:  diplomsko delo  z naslovom «
Sinteza antimonovih mezoporoznih
silikatov«, komentor: prof. dr. Ven~eslav
Kau~i~, Pre{ernova nagrada FKKT za
diplomsko delo;

- dr. Gregor Mali je bil izvoljen v naziv docent
za podro~je fizike na Univerzi Nova Gorica.

Obiski tujih raziskovalcev:
- dr. Franck Launay, University Pierre and Marie

Curie, Paris, Francija;

- Sami Habib, University Pierre and Marie Cu-
rie, Paris, Francija;

or other atmospheres and for measurements
of thin films.

- Tristar 3000, an automated gas adsorption
analyser (Micromeritics Instrument Co.) for
specific surface area (BET) measurements,
adsorption isotherms, volume pore and pore
size distribution of powder samples
(mesopores and macropores: > 2 nm).

- SDT 2960 system for thermal analysis, DSC-
TGA (TA Instruments Inc.) for simultaneous
measurements of enthalpy and mass changes
in materials (from 30 to 1500oC).  

- Microtrac S3500 Particle Size Analyzer, wet
or dry samples. The range of measurement
for wet samples is from 0.02 µm to 1400 µm
(2800 µm) and for dry samples from 0.25
µm to 1400 µm.

- AutoPycnometer (Micromeritics Instrument
Co.) for automatic determination of true den-
sity of materials with helium.  

- High-speed centrifuge, Hettich, Rotanta 460
R, refrigerated (temperature control –20oC  to
+40oC). Speed control within a range of 500
- 9.500 min-1.

- Ultra Turrax disperser T25 (IKA).  

- Microwave oven MLS-1200 MEGA (Mile-
stone).  

- Microwave oven ETHOS (Milestone).

- Grinder for mixing and homogenizing pow-
ders, suspensions and pastes, Retsch RM 100.

- Furnaces: two tubes (heating up do 1000oC,
heating rate 1.5-2oC/min) and one chamber
(heating up to 1200oC, heating rate 3oC/min).

EDUCATION AND IMPORTANT VISITS
Education:
- Alja Lipov{ek: ended diploma thesis entitled

»Synthesis of microporous vanadium
silicalite«, co-menthor: Prof. Ven~eslav
Kau~i~;

- Alen Kljaji}:  ended diploma thesis entitled
»Synthesis of antimony mesoporous sili-
cates«, co-menthor: Prof. Ven~eslav Kau~i~,



131

Laboratorij za anorgansko kemijo in tehnologijo
Laboratory for Inorganic Chemistry and Technology

- dr. Madelaine Helliwell, University of Man-
chester, Manchester, Velika Britanija;

- prof. Nevenka Raji}, Tehnolo{ko-metalur{ka
fakulteta, Univerza v Beogradu, Srbija;

- prof. dr. [tefica Cerjan Stefanovi}, Fakulteta
za kemijsko in`enerstvo in tehnologijo,
Zagreb, Hrva{ka;

- mag. Karmen Margeta, Fakulteta za kemijsko
in`enerstvo in tehnologijo, Zagreb, Hrva{ka;

- Mario [iljeg, Fakulteta za kemijsko
in`enerstvo in tehnologijo, Zagreb, Hrva{ka.

Gostovanja:
- prof. dr. Ven~eslav Kau~i~ je gostoval na

Unidad de Actividad Quimica, Buenos Aires,
Argentina (3 tedne);

- Sa{a Cecowski je gostovala na Unidad de

awarded with Faculty Pre{eren Prize;

- Dr. Gregor Mali:  was elected Assistant Pro-
fessor for the field of physics at University of
Nova Gorica, Slovenia.

Visits of foreign researchers:
- Dr. Franck Launay, University Pierre and Marie

Curie, Paris, France;

- Sami Habib, University Pierre and Marie Cu-
rie, Paris, France;

- Dr. Madelaine Helliwell, University of Man-
chester, Manchester, UK;

- Prof. Nevenka Raji}, Tehnolo{ko-metalur{ki
fakultet, University of Belgarde, Serbia;

- Prof. Dr. [tefica Cerjan Stefanovi}, Fakultet
kemijskog in`enjerstva i tehnologije
Sveu~ili{ta u Zagrebu, Zagreb, Croatia;

SLIKA 3:

Edi Kranjc med meritvami na rentgenskem

pra{kovnem difraktometru za identifikacijo in

dolo~anje strukture pra{kastih vzorcev

FIGURE 3:

Edi Kranjc performing a measurement on X-ray pow-

der diffractometer for the identification and deter-

mination of structure of powdered samples



132

Laboratorij za anorgansko kemijo in tehnologijo
Laboratory for Inorganic Chemistry and Technology

Actividad Quimica, Buenos Aires, Argentina
(6 mesecev);

- doc. dr. Gregor Mali je gostoval na Lavoisier
Institute, Versailles-Saint-Quentin-en-Yvelines
University, Versailles, Francija (1 mesec);

- doc. dr. Nata{a Novak Tu{ar je gostovala na
Univerzi Pierre in Marie Curie, Paris, Francija
(1 teden);

- Matja` Mazaj je gostoval na Univerzi Pierre
in Marie Curie, Paris, Francija (1 teden);

- doc. dr. Nata{a Novak Tu{ar je gostovala na
Tehnolo{ko-metalur{ki fakulteti, Univerza v
Beogradu, Srbija, (1 teden).

- Msc. Karmen Margeta, Fakultet kemijskog
in`enjerstva i tehnologije Sveu~ili{ta u
Zagrebu, Zagreb, Croatia;

- Mario [iljeg, Fakultet kemijskog in`enjerstva
i tehnologije Sveu~ili{ta u Zagrebu, Zagreb,
Croatia.

Visits of foreign institutes:
- Prof. Dr. Ven~eslav Kau~i~ visited Unidad de

Actividad Quimica, Buenos Aires, Argentina
(3 weeks);

- Sa{a Cecowski visited Unidad de Actividad
Quimica, Buenos Aires, Argentina (6 months);

- Dr. Gregor Mali, Assist. Prof., visited Lavoisier
Institute, Versailles-Saint-Quentin-en-Yvelines
University, Versailles, France (1 month);

- Dr. Nata{a Novak Tu{ar, Assist. Prof. visited
University Pierre and Marie Curie, Paris, France
(1 week);

- Matja` Mazaj visited University Pierre and
Marie Curie, Paris, France (1 week);

-  Dr. Nata{a Novak Tu{ar, Assist. Prof., visited
Tehnolo{ko-metalur{ki fakultet, University of
Belgrade, Serbia (1 week).
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L10
Laboratorij za elektrokemijo materialov

Laboratory for Materials Electrochemistry

VODJA / HEAD
doc. dr. Janko Jamnik

RAZISKOVALCI / RESEARCHERS
dr. Marjan Bele
dr. Robert Dominko
doc. dr. Miran Gaber{~ek

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
Bo{tjan Erjavec
Bo{tjan Genorio
Alja` Godec (od / from 01. 10. 2007)
Mirjana Kuzma
Jo`e Mo{kon
Du{an Strm~nik (do / until 30. 06. 2007)

TEHNI^NO OSEBJE / TECHNICAL STAFF
Milena Zorko
Gregor Kapun
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PODRO^JA DEJAVNOSTI
- Materiali za energijske in informacijske teh-

nologije

Podrobnej{a opredelitev:
- {tudij kinetike transporta in sprememb kem-

ijske sestave v trdnih me{anih prevodnikih;

- vpliv nanostrukturiranosti trdnih kompozitov
na izbrane lastnosti, kot so elektrokemijsko
shranjevanje energije, raztapljanje, elektroka-
taliza ipd. (uporaba v energetiki, informatiki,
farmaciji);

- priprava nanometrskih filmov na zunanjih in/
ali notranjih povr{inah funkcionalnih materi-
alov;

- piprava in karakterizacija novih nanostruktur-
iranih materialov za litijeve baterije;

- vgradnja funkcionalnih materialov v ustrezne
matrike.

BIBLIOGRAFIJA
23 izvirnih znanstvenih ~lankov
1 strokovni ~lanek
1 poljudni ~lanek
2 intervjuja

RESEARCH ACTIVITIES
- Materials for energy and information tech-

nologies

Detailed clasification:
- Study of transport kinetics and chemical com-

position changes in solid mixed conductors

- Influence of nanostructuring of solid com-
posites on selected properties, such as elec-
trochemical energy storage, dissolution, elec-
trocatalysis etc. (application in energetics,
informatics and pharmacy)

- Preparation and characterization of nanome-
tre-sized coatings on functional particles

- Preparation of nanometre-sized film on ex-
ternal or internal surfaces of functional ma-
terials

- Incorporation of functional materials into
matrices

BIBLIOGRAPHY
23 Original Scientific Articles
1 Professional Article
1 Popular Article
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1 drugo u~no gradivo
3 objavljeni znanstveni prispevki na

konferencah (vabljeno predavanje)
14 objavljenih povzetkov znanstvenih

prispevkov na konferencah
1 patent
2 predavanji na tujih univerzah
1 kon~no poro~ilo o rezultatih raziskav
5 elaboratov, pred{tudij, {tudij
2 diplomi
1 magisterij
1 doktorat

GLAVNI DOSE@KI V LETU 2007
Transport naboja v litijevih baterijah: nov
empiri~ni zakon
V zadnjih letih so raziskovalci izumili {tevilne
nove katodne materiale za litijeve baterije, ki
ka`ejo zelo visoke kapacitete, hkrati pa so tudi
varni in poceni. Skoraj vsi pa imajo najmanj eno
izrazito slabost: zelo nizko elektronsko
prevodnost (pod 10-10 S/cm). Ker je prevajanje
elektronov klju~nega pomena za delovanje
baterije, te`avo posku{amo re{iti tako, da
pripravimo zelo majhne delce (premera nekaj
deset nanometrov) in nato vsak posamezen
delec pripnemo na elektronski prevodnik, ki vodi
do elektronskega izvora (postopek imenujemo
elektronsko o`i~enje). Enako moramo storiti
tudi z litijevimi ioni (ionsko o`i~enje). V praksi
elektronsko o`i~enje najve~krat izvedemo tako,
da vsak aktivni delec prekrijemo z nekaj
nanometrov debelim slojem prevodnega
ogljika. Za ionsko o`i~enje pa poskrbi teko~i
elektrolit, ki ga nalijemo v pore med aktivnimi
delci. Doslej je med raziskovalci baterij trdno
veljala domneva, da je elektronsko o`i~enje
precej pomembnej{e od ionskega, saj naj bi bila
elektronska prevodnost vseh omenjenih
materialov precej slab{a od ionske. Merilo za
kvaliteto elektronskega o`i~enja naj bi bi bila
homogenost ogljikovega nanometrskega filma:
bolj homogeni filmi naj bi zagotavljali bolj{e
o`i~enje in s tem manj{e izgube pri uporabi
baterij.

2 Interviews
1 Other Educational Material
3 Published Scientific Conference Contribu-

tions (Invited Lectures)
14 Published Scientific Conference Contribu-

tion Abstracts
1 Patent
2 Invited Lectures at Foreign Universities
1 Final Research Report
5 Treatises, Preliminary Studies, Studies
2 Undergraduate Theses
1 Master’s Thesis
1 Doctoral Dissertation

IMPORTANT ACHIEVEMENTS IN 2007
Transport of charge in lithium batteries: a new
empirical law
During recent years, many novel high capacity,
safe and cheap cathode materials for lithium
batteries have been discovered. Basically all of
them, however, exhibit at least one major draw-
back: an extremely low electronic conductivity
(below 10-10 S/cm). As electron conduction is
crucial for battery operation, the low-conduc-
tivity material is usually prepared in a form of
small particles (several tens of nanometrees in
diameter), then each such tiny particle is con-
nected to an electronic wire leading to an elec-
tron source (the procedure is termed electronic
wiring). A similar procedure is then used to
connect the particles to an ionic source (ionic
wiring). In practice, the electronic wiring is re-
alized by covering each active particle with a
nanometre-thick film of conductive carbon. The
ionic wiring, however, is carried out by pour-
ing a liquid electrolyte in the spaces between
the active particles. Until now, the battery re-
searchers have strongly believed that the elec-
tronic wiring is much more important than the
ionic because the inherent electronic conduc-
tivity of all materials has been assumed to be
much lower than the ionic. A common meas-
ure for the quality of electronic has been the
homogeneity of the conductive carbon film: the
more homogeneous the film the better the elec-
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V laboratoriju smo na osnovi skrbne analize
{tevilnih literaturnih podatkov in lastnih meritev
na modelskem fosfatnem materialu pokazali,
da je elektronsko o`i~enje pravzaprav precej
manj pomembno od ionskega. Skonstruirali
smo eksperimentalni graf, ki ka`e odvisnost
elektrodne upornosti od velikosti aktivnih delcev.
Analiza je pokazala, da odvisnost skoraj
natan~no ustreza kvadratnemu zakonu, ne
glede na kvaliteto elektronskega o`i~enja. Z
modeliranjem na kontinuum nivoju smo
pokazali, da v tem primeru kvadratni zakon
dobimo le, ~e je ionska prevodnost aktivnega
delca precej manj{a od elektronske. Skoraj
isto~asno z objavo na{ih ugotovitev je skupina
z in{tituta Max-Planck v Stuttgartu objavila
eksperimentalne meritve, ki ka`ejo, da je pri
visokih temperaturah ionska prevodnost
fosfatnega materiala resni~no manj{a od
elektronske (meritve pri sobnih pogojih zaenkrat
`al niso izvedljive), kar je povsem v skladu z
na{imi opa`anji.
Na{e ugotovitve bodo predvidoma imele
pomembne vpliv na bodo~e na~rtovanju
nanoarhitekture baterijskih elektrod. Potrebno
bo ve~ pozornosti posvetiti zmanj{evanju
aktivnih delcev, med katerimi bo vsaj nekaj
praznega prostora, v katerega bomo lahko nalili
elektrolit in s tem kvalitetno ionsko o`i~ili vsak
posamezni delec. Obenem bo potrebno sicer

tronic wiring and the better the cathode per-
formance.
Based on a number of careful analyses of lit-
erature data and on our own experimental re-
sults on a model phosphate electrode, we have
demonstrated that the electronic wiring is, in
fact, less important than the ionic. We have
constructed an experimental graph showing the
dependence of electrode resistance on the par-
ticle size. The analysis has shown that the de-
pendence follows almost exactly a square law,
regardless of the quality of electronic wiring.
Using modelling on a continuum level, we have
demonstrated that in such a case the square
law can only be observed if the ionic conduc-
tivity is much smaller than the electronic. Al-
most simultaneously, a group from the Max-
Planck Institute in Stuttgart published measure-
ments of ionic and electronic conductivities of
lithium phosphate at high temperatures which
were in conformity with our predictions (un-
fortunately, low-temperature conductivity
measurements cannot be performed at the
present level of methodology development).
It can be predicted that our findings will serve
as important guidelines in future designing of
nanoarchitectural features of battery catodes.
In particular, more focus will have to be given
to further reduction of particle size and to pro-
viding more space around the particles for effi-

SLIKA 1:

Empiri~ni zakon, ki povezuje elektrodno upornost in

velikost aktivnih delcev ter shematska razlaga zakona.

FIGURE 1:

Empirical law that corelates electrode resistance with

active particle size in lithium batteries and a

schematical explanation.
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poskrbeti tudi za elektronsko o`i~enje, vendar
bo dovolj, da delce to~kasto kontaktiramo s
prevodnikom (homogeni ogljikovi filmi odslej
ne bodo ve~ primarnega pomena).

Izbolj{ava kinetike v katodnih materialih za
litijeve baterije
@e v gornjem prispevku smo pojasnili, da je za
delovanje sodobnih katodnih materialov za
litijeve baterije material potrebno elektronsko
in ionsko o`i~iti. Za elektronsko o`i~enje
prakti~no vsi raziskovalci uporabljajo prevodne
ogljikove materiale – zgoraj smo navedli primer
nanometrskega ogljikovega filma. Iz neba-
terijskih raziskav pa so `e nekaj ~asa znani
postopki priprave o`i~enja poroznih materialov
z rutenijevim oksidom, ki je za nekaj redov bolj{i
elektronski prevodnik kot grafit. V sodelovanju
z in{titutom Maxa Plancka v Stuttgartu smo po
enem od teh postopkov o`i~ili na{ porozni litijev
fosfat, ki je sicer izvorno `e deloma o`i~en z
ogljikovim materialom. Izkazalo se je, da
dodatno o`i~enje z rutenijevim oksidom izrazito
izbolj{a kinetiko polnjenja-praznjenja tega
materiala. Izbolj{anje je najbolj o~itno pri velikih
tokovnih gostotah – izbolj{ani postopek tako
omogo~a, da material napolnimo hitreje kot v
1 minuti. Raziskavo smo objavili v presti`ni reviji
Advanced Materials.

cient access of electrolyte (ionic wiring). While
the electronic wiring will still be important, it
will not be considered crucial anymore; it will
probably suffice to point contact individual
particles with an electronic conductor.

Improvement of the kinetics of cathode mate-
rials for lithium batteries
As explained above, the new generation of
high-capacity but low-conductivity cathodes for
lithium batteries has to be appropriately elec-
tronically and ionically wired. For electronic
wiring, researchers have almost exclusively used
conductive carbons in various forms, for exam-
ple, as nanometre-thick films mentioned above.
In non-battery fields of research, however, other
materials have been sucessfully used for wiring
the interior of porous systems. An example is
ruthenium oxide the conductivity of which ex-
ceeds the carbon conductivity by several orders
of magnitude. In cooperation with Max-Planck
Institute from Stuttgart we have used ruthe-
nium oxide as an additional wiring material to
the carbon material that forms in rather small
quantities during preparation of a porous
lithium phosphate.  The electrochemical test-
ing of such a »double-wired« material showed

SLIKA 2:

Shematski prikaz o`i~enja katodnega materiala z

rutenijevom oksidom (prirejeno iz ~lanka, objavljenega

v Advanced Materials)

FIGURE 2:

Schematical presentation of wiring of a cathode

material using ruthenium oxide (adopted from a pa-

per published in Advanced Materials)
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SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Iskra TELA d.d., PE Baterije Zmaj, [entvid pri

Sti~ni: optimizacija baterijskih elektrod;

- Krka d. d., Novo Mesto: raziskave tabletiran-
ja izbranih u~inkovin;

- Lek d.d., Ljubljana: priprava kompozitov s
kontroliranim spro{~anjem u~inkovin;

- Predilnica Litija, partner v Centru odli~nosti
Nanoznanosti in nanotehnologije, ESRR,
ukrep 1.1. in 1.4;

- Atotech Podnart, d.d., partner v Centru
odli~nosti Nanoznanosti in nanotehnologije,
ESRR, ukrep 1.1. in 1.4.

MEDNARODNO SODELOVANJE
- ALISTORE, mre`a odli~nosti v 6. okvirnem

programu EU;

- Nanoscale Functionalities for Targeted Deliv-
ery of Biopharmaceutics (FP6-2004-NMP-NI-
4) - NANO(BIOPHARMACEUTICS, Integrirani
projekt (Ips) znotraj 6. evropskega okvirnega
programa;

- APOLLON B, Advanced PEM Fuel Cells«
(APOLLON-B), STREP EU project (do junija
2007).

POMEMBNI IN[TRUMENTI IN OPREMA
- Vrsti~ni elektronski mikroskop na poljsko

emisijo Karl Zeiss Supra 35 VP, opremljen z
analizatorjem EDS (Oxford INCA 400);

- sistemi za elektrokemijske, impedan~ne,
mikroimpedan~ne in elektri~ne meritve
(EG&G Model 283, Solartron SI 1260, ECI
1286, FRA 1250, HP 4284 LCR meter, Karl
Süss,  Keithley 237);

- 2 Komori Braun za delo v atmosferi z vlago
pod 1ppm in vsebnostjo kisika pod 5ppm;

- polielektrolitski titrator (Metrohm, 736 GP
Titrino) z detektorjem strujnega toka
(Muetek, PCD 03).

a substantial improvement of the electrode ki-
netics if compared to the properties of carbon-
wired phosphate. The improvement is especially
remarkable at high current drains – the im-
proved material allows charging of cathode in
less than 1 minute. The work was published in
Advanced Materials, a prestigious journal in the
field of Materials Science.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Iskra TELA d.d., PE Baterije Zmaj, [entvid pri

Sti~ni, Slovenia: optimisation of battery elec-
trodes;

- Krka d.d., Ljubljana, Slovenia: tableting of
selected drugs;

- Lek d.d., Ljubljana, Slovenia: composites with
controlled release of drugs;

- Predilnica Litija, Slovenia, partner in Nano-
sciences and Nanotechnologies Centre of
Excellence;

- Atotech Podnart, d.d., Slovenia, partner in
Nanosciences and Nanotechnologies Centre
of Excellence.

INTERNATIONAL COLLABORATION
- ALISTORE, 6th EU Framework Network of Ex-

cellence

- Nanoscale Functionalities for Targeted Deliv-
ery of Biopharmaceutics (FP6-2004-NMP-NI-
4) - NANO(BIOPHARMACEUTICS, Integrated
project in the 6th EU Framework.

- APOLLON B, Advanced PEM Fuel Cells«
(APOLLON-B),STREP EU project (until June
2007)

MAJOR EQUIPMENT
- Field-Emission Scanning Electron Microscope

(Karl Zeiss Supra 35 VP, equipped with EDS
(Oxford INCA 400)

- Systems for electrochemical, impedance, mi-
croimpedance and electrical measurements
(EG&G Model 283, Solartron SI 1260, ECI
1286, FRA 1250, HP 4284 LCR meter, Karl
Süss,  Keithley 237)
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- 2 Braun dry boxes (humidity < 1ppm, oxy-
gen < 5ppm)

EDUCATION AND IMPORTANT VISITS
Ph. D. Thesis:
- Du{an Strm~nik: Active sites for PEM fuel cell

reactions in model and real systems, ph.d.
Dissertation. Mentor: Dr. Miran Gaber{~ek,
Assist. Prof.

Mentorships:
- Alja` Godec: The influence of space restric-

tion on the formation and stability of poly-
morphic and amorphic forms (Diploma
work). Comentor: Dr. Miran Gaber{~ek, As-
sist. Prof.

- Uro{ Maver: Novel hybrid silica xerogels for
stabilization and controlles release of drug,
(Diploma work). Comentor: Dr. Marjan Bele.

Visiting researchers:
- From March to September 2007 Donato E.

Conte successfully prepared a Master Thesis
within the framework of European Masters.
The experimental work was carried out in our
Laboratory under the mentorship of Dr. Rob-
ert Dominko, while the Thesis was defended
in France.

Visits of foreign Institutions
- Robert Dominko, Université de Picardie, Ami-

ens, France and Max-Planck Institute, Stutt-
gart, Germany;

- Mirjana Küzma,  Uppsala University, Sweden;

- Janko Jamnik, Max-Planck Institute, Stuttgart,
Germany;

- Miran Gaber{~ek, University of St. Andrews,
Scotland.

Summer School on “Computational Che-
mistry and Li-Ion Batteries”
From July 16th to 20th, 2007 the Laboratory
organized an ALISTORE Theory Summer School
(ATSS 2007) on “Computational Chemistry and
Li-Ion Batteries”. The school was held at the
National Institute of Chemistry. The programme
was organised such that no special pre-knowl-

IZOBRA@EVANJE IN OBISKI
Doktorat:
- Du{an Strm~nik: Aktivna mesta za reakcije v

PEM gorivnih celicah v modelnih in realnih
sistemih; doktorska disertacija, mentor: doc.
dr. Miran Gaber{~ek.

Mentorstva:
- Alja` Godec: Vpliv prostorske restrikcije na

nastanek in stabilnost polimorfnih in amorf-
nih oblik;  diplomska naloga, somentor: doc.
dr. Miran Gaber{~ek;

- Uro{ Maver: Nov hibridni kserogel silike za
stabilizacijo in kontrolirano spro{~anje
u~inkovin; diplomska naloga, somentor: dr.
Marjan Bele.

Tuji raziskovalci na KI:
- Donato E. Conte je med marcem in septem-

brom 2007 v okviru Evropskega magistrske-
ga {tudija pod vodstvom dr. R. Dominka v
Laboratoriju L10 pripravil magistrsko delo.
Magistrsko delo je uspe{no zagovarjal v Fran-
ciji.

Raziskovalci KI v tujini:
- Robert Dominko, Université de Picardie, Ami-

ens, Francija ter Max-Planck Institut, Stutt-
gart, Nem~ija;

- Mirjana Küzma,  Univerza Uppsala, [vedska;

- Janko Jamnik, Max-Planck Institut, Stuttgart,
Nem~ija;

- Miran Gaber{~ek, Univerza St. Andrews, [ko-
tska.

Poletna {ola: Ra~unska kemija in litijeve
ionske baterije
Pod okriljem Evropske mre`e odli~nosti
ALISTORE je v obdobju med 16. in 20. julijem
2007 Laboratorij L10 organiziral poletno {olo
z naslovom: Ra~unska kemija in litijeve ionske
baterije (“Computational Chemistry and Li-Ion
Batteries”). [ola je potekala v veliki predavalnici
Kemijskega in{tituta. Program je bil organiziran
tako, da od udele`encev ni zahteval posebnega
predznanja. Obsegal je dokaj {irok nabor znanj
- od uvoda v kvantno mehaniko do prakti~ne
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uporabe izbranih ra~unskih postopkov za
obravnavo konretnih baterisjkih struktur. Naslovi
u~nih sklopov so bili naslednji:
- Osnove kvantne kemije

- Od molekul do trdne snovi

- Density Functional Theory (DFT)

- Spektroskopija in teorija

- Uporaba DFT pri {tudiju litijevih baterij

Predavatelji so bili: Marie-Liesse Doublet, Maria
Elena Arroyo, Anton Kokalj, Pierre-Emmanuel
Lippens in Michel Ménétrier. [ole se je udele`ilo
20 {tudentov iz 6 evropskih dr`av.

edge was necessary. It was spanned from the
introduction to quantum mechanics up to the
consideration of specific examples from the real
life of Li-batteries. The specific topics were the
following:
- Basic notions of Quantum Chemistry

- From Molecules to Solids

- The Density Functional Theory (DFT)

- Spectroscopies and Theory

- Applications of Density Functional Theory
(DFT) to Lithium battery

The lecturers were Marie-Liesse Doublet, Maria
Elena Arroyo, Tone Kokalj, Pierre-Emmanuel
Lippens and Michel Ménétrier. All the lectures
are available on ALISTORE Website. There were
more than 20 attendees from 6 European coun-
tries, all from ALISTORE-connected institutions.

SLIKA 3:

Skupinska fotografije udele`encev Poletne {ole

FIGURE 3:

Group photography of participants of the Theory

Summer School
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L11
Laboratorij za biosintezo in
biotransformacijo

Laboratory for Biosynthesis and
Biotransformation

VODJA / HEAD
prof. dr. Radovan Komel

RAZISKOVALCI / RESEARCHERS
dr. Gabrijela Ambro`i~  (LEK)
dr. Marija An`ur-Lasnik (LEK)
dr. Apolonija Bedina Zavec
Maja Capuder
dr. Vladimira Gaberc-Porekar
dr. Katja Gale{a
dr. Simona Jev{evar (LEK)
dr. Maja Kenig (LEK)
dr. Branka Koro{ec
dr. Nada Kra{evec

Men~i Kunstelj (LEK)
dr. Ana Lenassi Zupan
dr. Viktor Menart (KI/LEK)
dr. Mateja Novak [tagoj
Barbara Podobnik (LEK)
dr. Marjetka Podobnik
mag. Tatjana Preradov
mag. Vanja Smilovi}
mag. Irena Zore (LEK)

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
Ur{ka Dermol
Petra Dra{kovi~
Gorazd Hribar
Mateja Kusterle (LEK)
Ljerka Lah
[pela Peternel
Matja` Vogelsang

TEHNI^NO OSEBJE / TECHNICAL STAFF
Karmen ^erki~ (LEK)
Ana-Marija Jesenko
Jelka Lenar~i~
Nata{a Lileg Ta{ler
Mateja Skok (LEK)
Tea Tom{i~

PRIPRAVNIKI / TRAINEES
[pela Jalen
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PODRO^JA DEJAVNOSTI
- Preu~evanje metod za pridobivanje bio-

farmacevtikov - rekombinantnih citokinov ter
njihova modifikacija

- Celi~na biologija kvasovke S. cerevisiae

- Biotehnologija ni`jih evkariontov (nitaste glive
in kvasovke)

- Preu~evanje in kloniranje genov za pretvorbe
steroidov pri nitastih glivah

- Strukturne raziskave biolo{ko aktivnih
molekul

- Funkcijska genomika

BIBLIOGRAFIJA
9 izvirnih znanstvenih ~lankov
1 poljudni ~lanek
1 samostojni znanstveni sestavek v

monografiji
1 intervju
1 objavljeni znanstveni prispevek na

konferenci (vabljeno predavanje)
3 objavljeni znanstveni prispevki na

konferencah

RESEARCH ACTIVITIES
- Investigation of approaches to biotechnologi-

cal production of biopharmaceuticals -
recombinant cytokines and their modification

- Cell biology of the yeast Saccharomyces
cerevisiae

- Biotechnology of lower eukaryotes (fila-
mentous fungi and yeasts)

- Study and cloning of steroid bioconverting
genes in filamentous fungi

- Structural studies of biologically active mol-
ecules

- Functional genomics

BIBLIOGRAPHY
9 Original Scientific Articles
1 Popular Article
1 Independent Scientific Component Part

in a Monograph
1 Interview
1 Published Scientific Conference Contribu-

tion (Invited Lecture)
3 Published Scientific Conference Contribu-

tions
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1 objavljeni strokovni prispevek na
konferenci

35 objavljenih povzetkov znanstvenih
prispevkov na konferencah

3 objavljeni povzetki strokovnih prispevkov
na konferencah

1 patentna prijava
1 patent
1 prispevek na konferenci brez natisa
3 vabljena predavanja na konferencah brez

natisa
3 doktorati
2 uredni{tvi revij

GLAVNI DOSE@KI V LETU 2007
V okviru evropskega projekta projekta »Nano-
scale Functionalities for Targeted Drug Delivery
of Biopharmaceutics« (»Nanobiopharma-
ceutics«), v katerem je Kemijski in{titut eden od
partnerjev, smo pripravili v ve~jih koli~inah

1 Published Professional Conference
Contribution

35 Published Scientific Conference Contribu-
tion Abstracts

3 Published Professional Conference
Contribution Abstracts

1 Patent Application
1 Patent
1 Unpublished Conference Contribution
3 Unpublished Invited Conference Lectures
3 Doctoral Dissertations
2 Journal Editorships

MAIN ACHIEVEMENTS IN 2007
National Institute of Chemistry is one of the
partners in the European FW6 project entitled
»Nanoscale Functionalities for Targeted Drug
Delivery of Biopharmaceutics« (»Nanobio-
pharmaceutics«). In the frame of this project
100 mg amounts of various tumor necrosis fac-

SLIKA 1:

Delci, pripravljeni s samozdru`evanjem TNF-alfa

analoga LK-801, lokalizirani znotraj Caco-2 celic, ki

slu`ijo kot model za {tudij prehajanja intestinalnega

epitelija (opazovano na konfokalnem mikroskopu).

Protein, uporabljen za formiranje nanodelcev, je N-

terminalno ozna~en z Alexa Fluor 488. λ
ex
: 488 nm;

λ
em

: 510-530 nm.

FIGURE 1:

TNF-alpha analogue LK-801 self-assembly nano-

particles localised inside Caco-2 cells, serving as a

model for intestinal epithelium barrier (observed un-

der confocal microscope). Proteins used for

nanoparticles formation are N-terminally labeled with

Alexa Fluor 488. λ
ex
: 488 nm; λ

em
: 510-530 nm.
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analoge faktorja tumorske nekroze alfa. Analogi
so oblikovani tako, da vsebujejo regije, bogate
s histidini, kar omogo~a vezavo preko kovinskih
ionov na podlagi koordinativnih vezi. To lastnost
smo uporabili za kontrolirano nastajanje
proteinskih nanodelcev ob dodatku bio-
kompatibilnih kelatorskih molekul in za vezavo
na razli~ne tipe anorganskih delcev. Vse vrste
delcev smo okarakterizirali glede na velikost in
biolo{ko aktivnost ter dolo~ili pogoje spro{~anja
posameznih proteinskih molekul.
Raziskave nastajanja »neklasi~nih« inkluzijskih
teles v sklopu biosinteze rekombinantnih
proteinov smo raz{irili na razli~ne proteine, saj
je pojav tvorbe inkluzijskih teles z visokim
dele`em pravilno zvitega tar~nega proteina
oziroma njegovega prekurzorja, ki ga je mogo~e
izolirati z blago ekstrakcijo v nedenaturirajo~ih

tor alpha analogues containing histidine rich
surface regions were prepared. Binding via co-
ordinative mode enabled controlled formation
of protein nanoparticles, as well as binding to
various types of inorganic nanoparticles. The
particles formed were characterized in respect
of size and biological activity. Studies on stabil-
ity of nanoparticles and controlled release of
individual protein molecules were performed.
Formation of “non-classical” inclusion bodies
containing a high amount of correctly folded
target protein or its precursor that can be iso-
lated by mild extraction under non-denaturing
conditions is interesting not only from the sci-
entific point of view but also for applications in
biotechnology.
Therefore studies of »nonclassical« inclusion
bodies (in the frame of research on biosynthe-

SLIKA 2:

Nova metoda za selekcijo visokoproduktivnih sevov

kvasovke Pichia pastoris neposredno na plo{~i.

Visokoproduktivne klone selekcioniramo vizuelno,

odvisno od intenzitete rjave barve kolonij, ki je

sorazmerna aktivnosti β-laktamaze (temno rjava,

visoka aktivnost β-laktamaze; svetlo rjava, nizka

aktivnost β-laktamaze). A – visoka aktivnost; B –

srednja aktivnost; C – nizka aktivnost; D – brez

aktivnosti.

FIGURE 2:

A new method for selecting high-producing yeast

clones of Pichia pastoris. On-plate selection of

transformants: high-producing clones are selected

visually, based on the intensity of the brown color of

the colonies that is proportional to the beta-lactamase

activity (dark brown, high beta-lactamase activity;

light brown, low beta-lactamase activity). A - high

activity; B - medium activity; C - low activity; D - no

activity.
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pogojih, zanimiv ne le z znanstvenega stali{~a,
ampak odpira tudi {iroke mo`nosti za aplikacijo
v biotehnologiji.
V okviru projekta »Rekombinantno cepivo proti
aviarni influenci« smo pripravili visoko-
produktivne seve kvasovke Pichia pastoris, ki so
primerni za biosintezo razli~nih oblik proteina
hemaglutinin (HA) tip H5, ter nekatere oblike
izolirali v obliki fluorescentnih nanodelcev.
Poskusi na Veterinarski fakulteti so pokazali, da
so tako pripravljeni nanodelci sposobni spro`iti
imunski odziv pri pi{~ancih.
Raziskave v okviru ESRR iz delovnega paketa
»Raziskave in biosinteza biofarmacevtikov«, ki
so predvidevale razvoj celotne inovativne
tehnologije za pridobivanje proteinskega
biofarmacevtika A, smo v letu 2007 zaklju~ili z
uspe{nim prenosom postopka v ve~je merilo,
kar omogo~a pridobivanje gramskih koli~in
farmacevtskega proteina. Posamezne segmente
tehnologije smo tudi patentno za{~itili. Vlo`ene
so bile mednarodne patentne prijave za razvoj
visoko-produkcijskega seva, za postopek
biosinteze in ekstrakcije brez denaturacije in
renaturacije rekombinantnega proteina, dve
prijavi za dva razli~na postopka separacije in
dve prijavi za formulacije kon~nega proteina.
Rezultati raziskave diferencialnega izra`anja
genov (s poudarkom na genih, ki kodirajo
citokrome P450 nitaste glive Cochliobolus lu-

natus) po dodatku progesterona so pokazali,
da steroid v glivi izzove globalni stresni odgovor.
Hkrati z dolo~anjem zaporedij velikemu {tevilu
klonov cDNA pa je na{a raziskava ponudila tudi
vpogled v doslej {e neznan genom nemo-
delnega organizma. Nadalje smo v sklopu
preu~evanja citokromov P450 izbrane glive z
uporabo PCR v realnem ~asu kvantitativno
ovrednotili relativno raven izra`anja genov za
dve reduktazi citokromov P450 (CPR) in pet
citokromov P450 po dodatku progesterona.
Oba gena za CPR smo izrazili v bakteriji E. coli

in funkcionalnost proteinskih produktov potrdili
spektrofotometri~no. V teku so funkcijske
raziskave obeh reduktaz v rekonstitucijskih
sistemih z razli~nimi citokromi P450 iz glive C.

sis of recombinant proteins) were extended to
different proteins.
Research on “Recombinant vaccine against
avian influenza” resulted in some high-produc-
ing strains of Pichia pastoris that express vari-
ous forms of hemagglutinin. The selected pro-
teins were isolated in the form of fluorescent
nanoparticles and assessed for eliciting immune
response in chickens (experiments performed
at Veterinary Faculty, University of Ljubljana).
The main objective of the »Research on biosyn-
thesis of biopharmaceuticals« in the frame of
ESRR project was to develop an innovative tech-
nology for production of an interesting phar-
maceutical protein. In 2007 the studies were
concluded by a successful transfer of the proc-
ess to a larger scale, enabling production of
gram quantities of the pharmaceutical protein.
For several technology segments international
patent applications were filed covering the de-
velopment of the high-producing strain, extrac-
tion of the correctly folded protein from inclu-
sion bodies, two different separation proce-
dures and two types of pharmaceutical formu-
lations.
The results of a differential gene expression
study, with emphasis on genes coding for
cytochromes P450, upon progesterone treat-
ment of the filamentous fungus Cochliobolus

lunatus suggest that progesterone induces a
global adaptive stress response in the organ-
ism. An additional inevitable consequence of
the large-scale sequencing of cDNA clones,
valuable insight into the genome of this non-
model organism was obtained. Furthering our
reserach on cytochromes P450 from C. lunatus

we performed a quantitative expression analy-
sis of two cytochrome P450 reductase (CPR)
genes and five cytochrome P450 genes using
real-time PCR. Both CPR genes were expressed
in the E. coli expression system and functional
activities of protein products were confirmed
using a spectrophotometric assay. Functional
studies of CPRs in reconstitution systems with
different cytochromes P450 are in process.
Within structural studies of inositol polyphos-
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lunatus.
V okviru projekta strukturnih raziskav inozitol
polifosfatnih kinaz smo analizirali produkte
encimske katalize treh izooblik sesalske inozitol
heksakisfosfatne kinaze (IP6K). Vse tri proteine
smo izrazili v E. coli in jih tudi ustrezno o~istili.
Produkte encimske reakcije IP6K (inozitol
polifosfate (PP-IP), ki vsebujejo energetsko
bogate fosfo-anhidridne vezi) smo pripravili in
vitro v merilu, primernem za strukturne {tudije
z masno spektrometrijo in nuklearno magnetno
resonanco. Razvili smo postopke za ~i{~enje
strukturno raznolikih PP-IP, ki jih sintetizira IP6K,
ter postopke za analizo z omenjenimi struktur-
nimi metodami. Pokazali smo, da vse tri
izooblike IP6K sintetizirajo enak izbor produktov,
ki vsebujejo tako difosofatne in/ali trifosofatne
skupine, vezane na inozitolni obro~. Produkti
encimske katalize encima IP6K so biolo{ko
pomembne molekule, ki igrajo vlogo pri
uravnavanju rekombinacije DNA, ohranjanju
dol`ine telomer, odzivu na stres, vezikularnem
transportu, kemotaksiji, apoptozi ter fosofo-
rilaciji proteinov. Zato na{e raziskave polifos-
foriliranih inozitolov predstavljajo pomemben
doprinos k razumevanju mehanisti~nega ozadja
teh biolo{kih procesov.
V letu 2007 smo objavili prvo kristalno strukturo
kataliti~ne domene encima Rv0805 iz Mycobac-

terium tuberculosis in s tem tudi prvo strukturo
proteina iz razreda III fosfodiesteraz cikli~nih
nukleotidov. Rv0805 je do sedaj edina znana
fosfodiesteraze tega razreda v genomu
patogene bakterije M. tuberculosis (Shenoy et
al., 2007). S prou~evanjem te mikrobakterijske
in njej sorodnih fosfodiesteraz tudi v drugih
bakterijah, pa tudi evkariontskih organizmih,
`elimo razlo`iti mehanizem njihovega delo-
vanja, ravno tako pa tudi na~in evolucijskega
prilagajanja strukturno podobnih aktivnih mest
na razli~ne vloge v razli~nih organizmih,
posebno {e v patolo{kih stanjih.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Laboratorij zdru`uje raziskovalce KI in Lek

phate kinases, we have analyzed the products
of the enzymatic reaction catalyzed by three
isoforms of the mammalian inositol hexaki-
sphosphate kinase (IP6K). All three proteins
were expressed in E. coli and purified for fur-
ther studies. Products of the enzymatic reac-
tion by IP6K (inositol polyphosphates (PP-IP)
containing energetically rich phospho-anhy-
dride bonds) were prepared in vitro in large
scale, and were further used in structural stud-
ies by mass spectrometry and nuclear magnetic
resonance. Protocols have been developed for
the purification of various PP-IPs synthesized by
IP6K as well as for the structural analysis of these
molecules. We have shown that all three IP6K
isoforms synthesize the same assortment of PP-
IPs, which contain di- and/or tri-phosphate
groups attached to the inositol ring. The prod-
ucts of IP6K catalysis are biologically important
molecules, playing role in regulation of DNA
recombination, telomere length maintenance,
response to stress, vesicular trafficking, chemo-
taxis, apoptosis and modification of proteins
by phosphorylation. Therefore our structural
studies on polyphosphorylated inositols repre-
sent an important contribution to understand-
ing of basic mechanisms behind these biologi-
cal processes.
In 2007 we published the first crystal structure
of the catalytic domain of the Rv0805 enzyme
from Mycobacterium tuberculosis (Shenoy et
al., 2007), which is also the first known struc-
ture of the protein belonging to the class III of
the cyclic nucleotide phosphodiesterases.
Rv0805 is thus far the only known phosphodi-
esterase of this class in the genome of the
pathogenic bacterium M. tuberculosis. Our
studies on this mycobacterial enzyme as well
as on other related enzymes in eukaryotes, are
important for understanding the evolutionary
adaptation seen in this class of enzymes, with
similar architecture of active sites but perhaps
tuned to different functions. Especially if their
roles are associated to pathogenic states.
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d.d., Biofarmacevtika, tako da gre za me{ano
skupino, ki `e vrsto let deluje na skupnih
raziskovalnih projektih;

- vodenje oz. koordiniranje Centra odli~nosti
ESRR (Evropski strukturni skladi za regionalni
razvoj) »Biotehnologija s farmacijo«, ki
zdru`uje 18 partnerjev – univerzitetnih
ustanov, raziskovalnih in{titutov, zdravstvenih
ustanov, S&M podjetij in slovenske farma-
cevtske industrije. L11 vodi raziskovalno-
razvojni projekt CO RRP2 »Na~tovanje,
pridobivanje in karakterizacija biofarma-
cevtikov«.

MEDNARODNO SODELOVANJE
- FW6-2004-NMP-NI-4; IP 026723-2 NANO-

BIOPHARMACEUTICS: Integrated FW6 Project
`Nanotechnology-based Targeted Drug De-
livery’ (V. Gaberc-Porekar, V. Menart -
partnerstvo pri projektu; 2006 - 2009);

- MIRG-6-CT-2005-014882: EC Marie Curie
International Reintegration Grant “Structural
Studies of Inositol poly-Phosphate Kinases”
(M. Podobnik; 2005 - 2007);

- ICGEB CSA (International Centre for Genetic
Engineering and Biotechnology): R. Komel -
~lan Znanstvenega sveta ICGEB (CSA - Coun-
cil of Scientific Advisers; drugi mandat 2007
- 2009);

- EC mre`a odli~nosti NANOFUN-POLY (V.
Menart, V. Gaberc-Porekar - ~lanstvo v mre`i
odli~nosti; 2004 - 2007);

- Indian Institute of Science, Bangalore, Indija:
sodelovanje s prof. Sandhya Visweswariah na
projektu “Strukturne {tudije cAMP-fosfo-
diesteraze iz M.tuberculosis” (M. Podobnik);

- Johns Hopkins University Medical School,
Baltimore, USA: sodelovanje z dr. Rashina
Bhandari iz laboratorija prof. Solomona
Snyderja na projektu “Strukturne raziskave
inozitol polifosfatnih kinaz” (M. Podobnik);

- Medical Research Council Laboratory for
Molecular Cell Biology and Cell Biology Unit,
University College London, Gower Street,

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Laboratory L11 represents a research group

composed of researchers from the National
Institute of Chemistry (NIC) and the Pharma-
ceutical Company LEK, d.d., Biophar-
maceuticals, Slovenia, which work together
on selected research projects.

- Heading and coordinating the Centre of
Excelence (CoE) “Biotechnology with Phar-
macy” at European Structural Funds for Re-
gional Development (ESRR), associating 18
partners – from university institutions, pub-
lic research institutes, medical & health care
institutions, S&M enterprises and Slovenian
pharmaceutical industry. Laboratory L11 is
coordinating  CoE R&D project 2 “Design,
production and characterization of bio-
pharmaceuticals”.

INTERNATIONAL COLLABORATION
- FW6-2004-NMP-NI-4; IP 026723-2 NANO-

BIOPHARMACEUTICALS: Integrated FW6
Project “Nanotechnology-Based Targeted
Drug Delivery” (V. Gaberc-Porekar, V. Menart
– project partnership; 2005/06 - 2008/09)

- MIRG-6-CT-2005-014882: EC Marie Curie
International Reintegration Grant “Structural
Studies of Inositol poly-Phosphate Kinases”
(M. Podobnik; 2005 - 2007)

- ICGEB CSA (International Centre for Genetic
Engineering and Biotechnology): R. Komel –
CSA Member  (CSA – ICGEB Council of Sci-
entific Advisers; 2nd  mandate, 2007 - 2009)

- EC Nettwork of Excellence NANOFUN-POLY
(V. Menart, V. Gaberc-Porekar – membership;
2004 - 2007)

- Indian Institute of Science, Bangalore, India:
collaboration with Prof. Sandhya Viswes-
wariah;   project “Structural Studies of cAMP-
phosphodisterase from M.tuberculosis” (M.
Podobnik)

- Johns Hopkins University Medical School,
Baltimore, USA: collaboration with Dr.
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London WC1E 6BT, UK. Sodelovanje z dr.
Adolfom Saiardijem (M. Podobnik).

POMEMBNI IN[TRUMENTI IN OPREMA
- Laboratorij za gensko tehnologijo

- Laboratorij za izolacijo, ~i{~enje in karak-
terizacijo (rekombinantnih) proteinov

- Laboratorij za celi~ne kulture

- Mikrobiolo{ki laboratorij

- Laboratorij z bioreaktorji

- Laboratorij za nanobiotehnologijo

- Kriobanka

Vsi omenjeni laboratoriji so ustrezno opremljeni
za izvajanje navedenih projektov, kot pomem-
bnej{o pa posebej navajamo naslednjo opremo:
- Preto~ni citometer z mo`nostjo sortiranja

celic (Beckman Coulter);

- Konfokalni mikroskop Leica TCS SP5 (Leica
Microsystems, z laserskimi linijami 405, 458,
476, 488, 514, 543, 633);

- Fluorescen~ni mikroskop (Zeiss ) s sistemom
za slikanje;

- Stereo mikroskop (Nikon);

- Fluorimeter (PTI);

- 2 UV/VIS spektrofotometra (Agilent, Hewlett-
Packard);

- Chirascan CD Spectrometer (Applied Photo-
physics, konzorcij);

- Dynamic Light Scattering Detector (DynaPro);

- ProExpress Imaging System za denzito-
metri~no obdelavo  (Perkin Elmer);

- Isothermal Titration Calorimeter (MicroCal,
konzorcij);

- 5 preparativnih sistemov za kromatografske
separacije proteinov (Amersham Biosciences,
Knauer);

- 2 analitska HPLC sistema (Waters, Knauer);

- 2 ra~unalni{ko vodena laboratorijska bioreak-
torja (Applikon);

- 3 sistemi za pripravo Milli-Q vode (Millipore);

Rashina Bhandari from the laboratory of Prof.
Solomon Snyder on the “Structural studies
of inositol poly-phosphate kinases” project
(M. Podobnik).

- Medical Research Council Laboratory for
Molecular Cell Biology and Cell Biology Unit,
University College London, Gower Street,
London WC1E 6BT, UK. Collaboration with
Dr. Adolf Saiardi (M. Podobnik).

MAJOR EQUIPMENT
- Laboratory for gene technology

- Laboratory for isolation, purification and
characterisation of (recombinant) proteins

- Laboratory for cell cultures

- Laboratory for microbiology

- Laboratory with bio-reactors

- Laboratory for nanobiotechnology

- Cryobank

Laboratories are equipped with modern instru-
ments for the realization of the above men-
tioned projects. This is the list of more signifi-
cant instruments:
- Flow cytometer with cell sorter (Beckman

Coulter)

- Confocal microscope Leica TCS SP5 (Leica
Microsystems, with laser lines 405, 458, 476,
488, 514, 543, 633)

- Fluorescence microscope with CD camera
(Zeiss)

- Stereo microscope (Nikon)

- Fluorimeter (PTI)

- 2 UV/VIS spectrophotometers (Agilent,
Hewlett-Packard)

- Chirascan CD Spectrometer (Applied Photo-
physics, consortium)

- Dynamic Light Scattering Detector (DynaPro)

- ProExpress Imaging System for densitometric
analysis (Perkin Elmer)

- Isothermal Titration Calorimeter (MicroCal)

- 5 preparative HPLC systems for protein sepa-
rations (Amersham Biosciences, Knauer)
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- hladilne kapacitete +40C, -200C in –700C;

- 4 stresalniki;

- sklop aparatur za pomno`evanje in sekven~no
analizo DNA;

- system za dokumentacijo gelov (Chemi Doc,
BIO-RAD);

- ultracentrifuga (Beckman L7-55).

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Doktorati:
- Maja Kenig (mentor: doc. dr. Viktor Menart);

- Simona Jev{evar (mentor: doc. dr. Viktor
Menart);

- *Irena Zupani~ Pajni~ (mentor: prof. dr.
Radovan Komel, na Medicinski fakulteti
Univerze v  Ljubljani);

- *Alja Videti~ (mentor: prof. dr. Radovan
Komel, na Medicinski fakulteti Univerze v
Ljubljani).

Diplomska dela:
- Jana Herman (mentorica: dr. Maja Kenig) –

tudi Pre{ernova nagrada Fakultete za

- 2 Analytical HPLC systems (Waters, Knauer)

- 2 computer assisted laboratory bio-reactors
(Applikon)

- 3 systems for Milli-Q water (Millipore)

- Cooling and freezing capacities (+4ºC, -
20ºCand –70ºC)

- Gel documentation system (Chemi-Doc,
BIORAD)

- Shakers and Incubators

- Set of instruments for PCR and DNA sequence
analysis

- ultracentrifuge (Beckman L7-55)

EDUCATION AND IMPORTANT VISITS
PhD Theses:
- Maja Kenig (supervisor: Dr. Viktor Menart,

Assist. Prof.)

- Simona Jev{evar (supervisor: Dr. Viktor
Menart, Assist. Prof.)

- *Irena Zupani~ Pajni~ (supervisor: Prof. Dr.
Radovan Komel, at Medical Faculty, Univer-
sity of Ljubljana)

SLIKA 3:

Inozitol polifosfati, ki jih sintetizira IP6K iz dveh

naravnih substratov, inozitol pentakisfosfata (IP
5
) in

inozitol heksakisfosfata (IP
6
). Sivo ozadje: strukture

produktov, ki smo jih dolo~ili v na{i skupini (IP
7
, IP

8
,

A, B) z uprabo masne spektrometrije in NMR. Fosfatne

skupine, ki jih na substrata doda IP6K, so ozan~ene s

~rnimi krogci.

FIGURE 3:

Inositol polyphosphates synthesized by IP6K from two

natural substrates, inositol pentakisphosphate (IP
5
)

and inositol hexakisphosphate (IP
6
). Gray background:

structures of products determined in our group (IP
7
,

IP
8
, A, B) using mass spectrometry and NMR. Phos-

phate groups added by IP6K to the substrates are

marked with black balls.



150

Laboratorij za biosintezo in biotransformacijo
Laboratory for Biosynthesis and Biotransformation

farmacijo Univerze v  Ljubljani;

- *Rok Kopin~ (mentor: prof. dr. Radovan
Komel, na Medicinski fakulteti Univerze v
Ljubljani);

- *Tina Tinkara Peternelj (mentor: prof. dr.
Radovan Komel, na Medicinski fakulteti
Univerze v  Ljubljani);

- *Barbara Zajec (mentor: prof. dr. Radovan
Komel, na Medicinski fakulteti Univerze v
Ljubljani);

- *Nina Ko~evar (mentor: prof. dr. Radovan
Komel, na Medicinski fakulteti Univerze v
Ljubljani).

Obiski:
- Dr. Carlo R. Bruschi, Dimitri Nikitin (ICGEB,

Trst, Italija): sodelovanje na podro~ju
preto~ne citometrije;

- Dr. Kurt Wagemann (DECHEMA): sodelovanje
v okviru FW6 EC projekta NANOBIOPHAR-
MACEUTICS;

- Prof. dr. Sandhya S. Visweswariah (Indian
Institute of Science, Bangalore, Indija):
sodelovanje v okviru raziskav na fosfodies-
terazah.

- *Alja Videti~ (supervisor: Prof. Dr. Radovan
Komel, at Medical Faculty, University of
Ljubljana)

Diploma works:
- Jana Herman (supervisor: Dr. Maja Kenig) –

as well receiving Pre{eren aword for gradua-
tion from the Faculty of Pharmacy, University
of Ljubljana)

- *Rok Kopin~ (supervisor: Prof. Dr. Radovan
Komel, at Medical Faculty, University of
Ljubljana)

- *Tina Tinkara Peternelj (supervisor: Prof. Dr.
Radovan Komel, at Medical Faculty, Univer-
sity of Ljubljana)

- *Barbara Zajec (supervisor: Prof. Dr. Radovan
Komel, at at Medical Faculty, University of
Ljubljana)

- *Nina Ko~evar (supervisor: Prof. Dr. Radovan
Komel, at Medical Faculty, University of
Ljubljana)

Visits:
- Dr. Carlo R. Bruschi, Dimitri Nikitin (ICGEB,

Trieste, Italy): collaboration in the field of flow
cytometry

- Dr. Kurt Wagemann (DECHEMA): collabora-
tion in the frame of FW6 EC project NANO-
BIOPHARMACEUTICS

- Prof. Dr. Sandhya S. Visweswariah (Indian
Institute of Science, Bangalore, India): col-
laboration in the research of phospho-
diesterases
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IN MEMORIAM
doc. dr. Viktor Menart
V za~etku februarja 2007 nas je nepri~akovano
in mnogo prezgodaj zapustil na{ dolgoletni
sodelavec, doc. dr. Viktor Menart.
Viktor Menart se je rodil 30.5.1951 na Kalcah
pri Logatcu. Po {tudiju kemije na Fakulteti za
naravoslovje in tehnologijo (FNT) v Ljubljani, ki
ga je zaklju~il z diplomo na podro~ju organske
kemije pri prof. dr. Branku Stanovniku, je
podiplomski {tudij nadaljeval pri prof. dr. Borutu
Plesni~arju, kasneje pa je bil asistent pri prof.
dr. Cvetu Klofutarju.
Njegovo poklicno pot je za~rtal prihod v
farmacevtsko dru`bo Lek, kjer se je zaposlil leta
1983 kot vodja analitske slu`be v enoti Kontrola.
Osebno zanimanje za podro~je genskega
in`enirstva ga je leta 1989 privedlo na mesto
vodje oddelka Biotehnologija v enoti Razvoj in
raziskave, kjer se je vklju~il v projekt Peptidi, ki
pomeni za~etek razvoja biofarmacevtikov za
humano uporabo v Leku. Raziskave rekom-
binantnih proteinov so se za~ele na Kemijskem
in{titutu (KI), kjer se je ob koncu osemdesetih
let izoblikovala me{ana skupina raziskovalcev
iz Leka in KI ter so se opremili laboratoriji za
gensko in`enirstvo. Viktor Menart je aktivno
sodeloval pri uvajanju metod genskega in
proteinsklega in`enirstva. Za~etne raziskave so
bile usmerjene v preu~evanje pridobivanja tedaj

IN MEMORIAM
doc. dr. Viktor Menart
Our colleague of many years Dr. Viktor Menart,
Assist. Prof. unexpectedly and much too early
passed away in the beginning of February
2007.
He was born in Kalce near Logatec on May
30, 1951. After finishing the study of chemis-
try at the Facutly of Natural Sciences and Tech-
nology in Ljubljana with a diploma of organic
chemistry (under the mentorship of Prof. Dr.
Branko Stanovnik), he continued his post
graduation studies under the guidance of Prof.
Dr. Borut Plesni~ar and later as assistant of Prof.
Dr. Cveto Klofutar.
His professional career was strongly marked
by his transition to the Pharmaceutical Com-
pany Lek in 1983, where he became the head
of Analytics in the Control department. Per-
sonal interest in genetic engineering lead him
to the heading position in the department of
Biotechnology within the Research & Devel-
opment. The Peptide project of that time was
the starting point for further development of
biopharmaceuticals in Lek. Research of
recombinant proteins started at the National
Institute of Chemistry (NIC), where in the late
eighties a mixed group of researchers from NIC
and Lek was formed and the laboratories for
genetic engineering were set up. Viktor Menart
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zelo perspektivne farmacevtsko uporabne
molekule, dejavnika tumorske nekroze alfa
(TNF-alfa), kmalu pa so se raz{irile na nove
analoge TNF-alfa in preu~evanje povezav med
njihovo strukturo in funkcijo. To je bilo podro~je,
na katerem je Viktor Menart lahko razvijal svojo
kreativnost in uresni~eval svoje inovativne ideje.
V tem ~asu je nastala ve~ina rezultatov, ki jih je
leta 2000 zaokro`il v doktorski disertaciji z
naslovom “Novi analogi faktorja tumorske
nekroze (TNF-alfa) - mo`nosti uporabe v
molekularni biologiji ter pri zdravljenju in
diagnostiki rakastih bolezni”, ki jo je opravil pod
mentorskim vodstvom prof. dr. Franca Guben-
{ka.
^eprav je bil Viktorju Menartu `e od leta 1989
Kemijski in{titut njegov drugi dom, kjer je
potekalo njegovo raziskovalno delo, ki je bilo
bistvo njegovega delovanja in ̀ ivljenja, se je {ele
konec leta 2000 formalno dopolnilno zaposlil
na Kemijskem in{titutu, v Laboratoriju za
biosintezo in biotransformacijo. To mu je
omogo~alo bolj odprto in neposredno navezo-
vanje stikov z raziskovalci po svetu, prijavljanje
raziskovalnih projektov, mentorstva mladih
raziskovalcev in utrjevanje sodelovanja med
dru`bo Lek in raziskovalnimi ustanovami v
Sloveniji ter drugod po svetu. Prizadeval si je za
~im tesnej{e sodelovanje med industrijo in
raziskovalnim in{titutom, jedro katerega je bila
`e omenjena me{ana skupina, sestavljena iz
raziskovalcev Leka in raziskovalcev s Kemijskega
in{tituta. Sadovi zelo uspe{nega dolgoletnega
sodelovanja se ka`ejo v {tevilnih znanstvenih
publikacijah, mednarodnih patentih in patent-
nih prijavah z inovativnimi re{itvami, ki so
omogo~ile raz{iritev raziskovalnega podro~ja na
{tevilne farmacevtske proteine in prehod v
razvojne in strate{ke Lekove projekte.
Najbolj odmeven in tudi za Lek najpomembnej{i
je bil razvoj tehnologije rekombinantnega
filgrastima. V letu 2003 je dr. Viktor Menart za
“Projekt Filgrastim (Razvoj produkcijskega seva,
tehnologije biosinteze in postopka izolacije
filgrastima)” skupaj z mag. Simono Jev{evar iz
Farmacevtske dru`be Lek d.d. ter dr. Vladko

took an active part in introduction of genetic
and protein engineering methods. Initial stud-
ies were connected with biosynthesis and pro-
duction of tumour necrosis factor alpha (TNF-
alpha), a very prospective pharmaceutically rel-
evant molecule of that time, and broadened to
design and development of numerous novel
TNF-alpha analogues and their structure – re-
lationship studies. This was the research area
where Viktor Menart could employ his creativ-
ity and fulfil innovative ideas. Results from that
time were collected in his doctoral thesis enti-
tled “Novel analogues of tumour necrosis fac-
tor alpha (TNF-alpha) – use in molecular biol-
ogy, in cancer treatment and diagnostics”,
which was prepared under the mentorship of
Prof. Dr. Franc Guben{ek.
Although since 1989 the National Institute of
Chemistry was Dr. Viktor Menart’s second
home, where his research, an essential part of
his activities and life took place, he became a
formal member of NIC only in 2000. He took a
part-time researcher position in the Department
of biosynthesis and biotransformation. As a
member of the Institute he could communi-
cate more openly with researchers from differ-
ent institutions and countries, apply for research
projects and guide young researchers. This new
role also contributed to consolidation of con-
nections between company Lek and research
institutions in Slovenia and abroad. Strong col-
laboration was established between the indus-
try and the research institute, especially within
the previously mentioned mixed group of re-
searchers from Lek and NIC. Successful long-
term collaboration has resulted in numerous
scientific publications and international patents
and patent applications. On the basis of inno-
vative solutions the initial studies expanded to
various pharmaceutically relevant proteins and
grew to important developmental and strate-
gic projects of Lek.
Most sounded and for Lek most important was
the technology development of recombinant
filgrastim. In 2003 Dr. Viktor Menart received,
together with Dr. Simona Jev{evar  (Pharma-
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Gaberc Porekar s Kemijskega in{tituta prejel
zlato priznanje Gospodarske zbornice Slovenije
za inovacije. Istega leta je za svoje delo prejel
tudi Lekovo plaketo dela. Njegovo delo velja za
pionirsko na podro~ju uvajanja rekombinantne
tehnologije v Leku.
Dr. Viktor Menart je bil vrhunski strokovnjak s
{irokim znanjem, ~lovek z druga~nimi idejami
in jasno za~rtanimi cilji. Svoje znanje in pogled
v prihodnost je prena{al na mlade raziskovalce
in v njih spodbujal veselje do raziskovanja in do
ustvarjalnega, bolj inovativnega razmi{ljanja.
Spominjali se ga bomo kot ~loveka, ki mu je
raziskovanje pomenilo ve~ kot delo in dol`nost,
~loveka, za katerega je bilo raziskovanje vsebina
njegovega `ivljenja, njegovo veselje, ustvar-
jalnost in poslanstvo.

ceutical company Lek) and Dr. Vladka Gaberc
Porekar (NIC), a golden award of the Chamber
of Economy of Slovenia for the innovations on
Filgrastim (Development of production strain,
technology of biosynthesis and isolation pro-
cedure). In the same year Dr. Viktor Menart was
awarded the Lek medal for his pioneering work
in the introduction of recombinant technology
in the company.
Dr. Viktor Menart was a top-expert with broad
knowledge, a man of different ideas and clearly
set goals. He disseminated his knowledge and
his views to young researchers, stimulating their
wish to explore and to think in a creative and
innovative way. In or memory he will remain a
man, for whom the research was more than
work and duty, for whom the research was the
substance of his life, his joy, creativity and mis-
sion.
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Laboratorij za biotehnologijo

Laboratory of Biotechnology

VODJA / HEAD
prof. dr. Roman Jerala

RAZISKOVALCI / RESEARCHERS
dr. Mojca Ben~ina
dr. Jo`efa Friedrich
dr. Helena Gradi{ar
prof. dr. Nina Gunde-Cimerman
dr. Katarina Jernejc
prof. dr. Matic Legi{a
dr. Andreja Majerle
dr. Mateja Man~ek Keber
dr. Primo` Pristov{ek

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
Matev` Avbelj
Tanja Bagar
Lorena Butinar
Iva Hafner Bratkovi~
Monika Cigli~
Jernej Ga{per{i~
Karolina Ivi~ak
Bo{tjan Japelj
Nina Klemen~i~
Tina [olar
Martina Mohor~i~
Bla` Nemec
Gabrijela Panter
Nina Pirher
Nu{a Resman
Mireille Treeby Premu{
Andreja [merc
Aleksandra Usenik
Jo`ica Va{l
Mojca Zelnikar
Mateja Zorko

TEHNI^NO OSEBJE / TECHNICAL STAFF
Robert Brem{ak
Darija Oven
Irena [kraba
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PODRO^JA DEJAVNOSTI
Raziskave v laboratoriju so usmerjene v raziskave
biolo{kih procesov, kot sta prepoznavanje
biolo{kih makromolekul in prenos signalov v
celicah, ki imajo potencialno uporabnost
(predvsem biotehnolo{ko, medicinsko in
farmacevtsko). Pri tem uporabljamo moderne
metode znanosti o `ivljenju, kot so biokemija,
molekularna in celi~na biologija, mikrobiologija,
biofizika in strukturna biologija ter bioin-
formatika.
Raziskave s podro~ja medicine se nana{ajo na
molekularne mehanizme naravne imunosti,
konformacijskih bolezni in strukture amiloidov
ter delovanja antimikrobnih u~inkovin. Zanimajo
nas mehanizmi prepoznavanja in biolo{ke
aktivnosti na molekulski ravni, zlasti molekulskih
vzorcev zna~ilnih za patogene mikroorganizme
(PAMP), zato uporabljamo instrumentalne
metode z visoko lo~ljivostjo in ob~utljivostjo,
kot sta jedrska magnetna resonanca (NMR) in
fluorescen~na spektroskopija. Raziskave
vklju~ujejo {tudij fiziologije mikroorganizmov,
ki izlo~ajo encime, organske kisline, antibiotike
in druge zdravilne u~inkovine, kot tudi
rekombinantne proteine.

RESEARCH ACTIVITIES
Activities of the Department of Biotechnology
primarily include research of biochemical proc-
esses, such as biomolecular recognition and sig-
nal transduction within cells, which have po-
tential application relevant for health (biotech-
nological, medicinal, pharmaceutical). We use
a wide range of modern methods of life sci-
ences including biochemistry, molecular and cell
biology, microbiology, biophysics, structural
biology and bioinformatics.
Main research topics are molecular mechanisms
of innate immunity, conformational diseases
and structure of amyloids, as well as the mecha-
nisms and design of antimicrobial agents. We
are particularly interested in the mechanisms
of recognition and biological activity at the
molecular level, especially molecular patterns
characteristic for pathogenic microorganisms
(PAMP), therefore we use instrumental meth-
ods with high resolution and sensitivity, such
as nuclear magnetic resonance (NMR) and fluo-
rescent spectroscopy. Our research includes
physiology studies of microorganisms produc-
ing enzymes, organic acids, antibiotics and
other pharmaceuticals, as well as recombinant
proteins.
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BIBLIOGRAFIJA
17 izvirnih znanstvenih ~lankov
1 pregledni znanstveni ~lanek
1 kratki znanstveni prispevek
1 strokovni ~lanek
1 samostojni znanstveni sestavek v

monografiji
4 intervjuji
1 drugi ~lanek ali sestavek
3 objavljeni znanstveni prispevki na

konferencah
19 objavljenih povzetkov znanstvenih

prispevkov na konferencah
3 patenti
3 predavanja na tujih univerzah
1 prispevek na konferenci brez natisa
3 vabljena predavanja na konferencah brez

natisa
6 diplom
3 doktorati

GLAVNI DOSE@KI V LETU 2007
Velik del raziskav v laboratoriju je potekal na
podro~ju imunskega prepoznavanja bakterijskih
infekcij. Te raziskave omogo~ajo razumevanje
delovanja imunskega sistema kot obrambe pred
oku`bo z mikroorganizmi in kot za{~ito pred
nevarnostjo, kar se pogosto ka`e v obliki
kroni~nih vnetij. Pri the procesih pomembno
vlogo igrajo receptorji dru`ine Toll, med katerimi
raziskujemo prevsem receptorje TLR3 in TLR4
skupaj z njegovim koreceptorjem MD-2. V
sodelovanju z raziskovalci iz Univerze v Iowi
(ZDA) smo analizirali vpliv naravnih poli-
morfizmov MD-2 na vezavo LPS in signalizacijo.
Ugotovili smo, da polimorfna oblika G56R zni`a
odzivnost celic na LPS, sam MD-2 pa sploh ni
sposoben vezati LPS ampak je potrebno, da
nastopa v obliki kompleksa z izvenceli~no
domeno TLR4. To odkritje, katerega poro~ilo je
v tisku v reviji Journal of Immunology, ima velik
pomen predvsem za odzivnost na celice, ki same
ne  proizvajajo MD-2 (npr. epiteljske celice v
dihalih, ki so konstantno izpostavljene visokim
koncentracijam endotoksina) in so odvisne od
MD-2, ki ga proizvajajo druge celice.

BIBLIOGRAPHY
17 Original Scientific Articles
1 Review Article
1 Short Scientific Article
1 Professional Article
1 Independent Scientific Chapter in

Monography
4 Interviews
1 Other Article
3 Published Scientific Conference Contribu-

tions
19 Published Scientific Conference Contribu-

tion Abstracts
3 Patents
3 Invited Lectures at Foreign Universities
1 Unpublished Conference Contribution
3 Unpublished Invited Conference Lectures
6 Undergraduate Theses
3 PhD Theses

MAIN ACHIEVEMENTS IN 2007
An important part of our research was devoted
to the immunological recognition of bacterial
infections. This research enables comprehen-
sion of the immune system activity in the func-
tion of protection and defence against infec-
tion with microorganisms what often appears
in the form of chronic inflammation. In these
processes Toll-like receptors play an important
role. Among them we are mostly studying TLR3
and TLR4 with its co-receptor MD-2. In coop-
eration with researchers from the University of
Iowa (USA) we have analysed the effect of natu-
ral polymorphisms of human MD-2 on LPS bind-
ing and cell signalization. We found that the
polymorphic form of the G56R impaired the
cellular response to LPS, while MD-2 variant it-
self was not able to bind LPS except when it
was in complex with the TLR4 ectodomain. This
discovery is most relevant for the responsive-
ness of cells that themselves do not produce
MD-2 (e.g. epithelial cells in respiratory tract,
which are constantly exposed to high concen-
trations of endotoxin) and are dependent on
MD-2 produced by other cells. The report of
discovery is in press in the Journal of Immuno-
logy.
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V okviru raziskav nevtralizacije bakterijskega
endotoksina in antimikrobnih peptidov smo
dolo~ili prostorske strukture ve~ (lipo)peptidov
v okolju membranskih mimetikov. Delo je bilo
nadaljevanje sicer zaklju~enega EU projekta
ANEPID. Del rezultatov projekta smo prijavili kot
mednarodni patent, ter v znanstvenih publi-
kacijah v revijah kot je J.Am.Chem.Soc. in Ex-
pert Opinion in Investigational Drugs.
Na podro~ju konformacijskih bolezni, predvsem
prionskih bolezni, smo raziskovali molekularni
mehanizem pretvorbe prionskega proteina in
potencialno uporabo tako dobljenih spoznanj
za prepre~evanje pretvorbe in hitrej{o ter bolj
ob~utljivo diagnostiko infektivnosti. S pomo~jo
vezave spojine naravnega izvora, kurkumina,
smo ugotovili mo`nost inhibicje pretvorbe preko
vezave na vmesno strukturo na prehodu med
nativno ter fibrilizirano obliko. V tej obliki je
poru{ena nativna terciarna struktura proteina,
vendar protein ostaja ve~inoma v obliki alfa
vija~nice. Vezan kurkumin se nahaja v asimetri~-
nem okolju, katerega lahko opredelimo s
pomo~jo cirkularnega dihroizma. To je prvi
primer identifikacije vezave inhibitorja na
prehodno stanje in pomeni nov pristop k iskanju
zdravil proti prionskim boleznim. Rezultate smo
objavili v ~lanku v reviji Journal of Neurochem-
istry. Na osnovi analize prostorske strukture
prionskega proteina in biokemijskih podatkov
smo pripravili mutante PrP, od katerih so
nekatere odporne na pretvorbo, druge pa se
pretvorijo hitreje, kar ima lahko pomen za
za{~ito in pripravo hitrej{ega in bolj ob~utljivega
testa za detekcijo infektivnosti biolo{kega
materiala.
Na podro~ju {tudija regulacije primarnega
metabolizma pri razli~nih organizmih, smo
nadaljevali z raziskavami 6-fosfofrukto-1-kinaze
(PFK1). Ugotovili smo, da se ta klju~ni regu-
latorni encim glikolize lahko posttranslacijsko
spremeni. To povzro~i nastanek aktivnega
kratkega fragmenta, ki je odporen na inhibicijo
povratne zveze, nekateri aktivatorji pa pospe{ijo
njegovo delovanje v ve~ji meri kot je to primer
pri nativnem encimu. Nastanek kratkega

Within the research on neutralization of bacte-
rial endotoxin and antimicrobial peptides we
determined spatial structures of several
(lipo)peptides in the environment of membrane
mimetics. The research was a continuation of
the finished EU project ANEPID. Part of the re-
sults was included in the international patent
application, and some in scientific publications
in journals such as J. Am. Chem. Soc. and Ex-
pert Opinion in Investigational Drugs.
Within the research of conformational diseases,
in the first place prion diseases, we studied
molecular mechanism of transformation of
prion protein and potential application for pre-
vention of pathological transformation of prion
protein and for faster and more sensitive diag-
nosis of infectivity. Through binding of a com-
pound of natural origin, curcumin, we discov-
ered the possibility to inhibit the transforma-
tion by means of binding to the structural in-
termediate between the native and fibrillized
form of PrP. In this form the defined native ter-
tiary structure of the protein is disrupted, how-
ever, the protein remains mostly in the form of
alpha helix. Bound curcumin is located in an
asymmetrical environment which could be in-
ferred by means of induced circular dichroism
effect. This is the first report of identification of
the inhibitor binding to the intermediate state
and it represents a new approach to drug dis-
covery against prion diseases. Our results were
published in the Journal of Neurochemistry.
Based on the analysis of spatial structure of
prion protein and biochemical data we prepared
mutants PrP, some of which were resistant to
conversion while the others transform faster
which can be important for health and on the
other hand for preparation of a quicker and
more sensitive test for detection of infectivity
of biological material.
 By studying regulation of primary metabolism
in different organisms, we continued the re-
search on 6-phosphofructo-1- kinase (PFK1).
We found that this key regulatory glycolytic
enzyme can undergo posttranslational modifi-
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fragmenta v kon~ni fazi povzro~i pove~an,
nekontroliran pretok metabolitov preko
glikolize, kar pripelje do neuravnote`enja
katabolinih in anabolnih procesov v celici.
Spontani posttranslacijski modifikaciji PFK1 se
lahko izognemo z vnosom kratkega muti-
ranega pfkA gena v celice, ki v transformantah
omogo~a neposredno sintezo aktivnega
kratgega fragmenta. Za uporabo intelektualnih
pravic sta pokazali interes dve tuji bioteh-
nolo{ki dru`bi, ki nameravata gen preizkusiti.
Paralelno smo poskusili dokazati, da do
podobne posttranslacijske modifikacije PFK1
pride tudi ob transformaciji normalnih sesal~jih
celic v neoplasti~ne, rakaste celice. Mo~an
metabolni pretok preko glikolize ter nastajanje
laktata je namre~ zna~ilnost ve~ine meta-
staznih celic. Z Western analizo smo dokali,

cation. This leads to the formation of an active
short fragment, which is resistant to feed-back
inhibition, while some activators increase its
activity to a larger extend than in the case of
the native enzyme. The formation of the short
fragment finally causes an increased, uncon-
trolled metabolite flux through glycolysis what
leads to unbalanced catabolic and anabolic
processes in the cell. A spontaneous post-
translational modification can be avoided by
introduction of a mutated truncated pfkA gene
into the cell, which enables a direct synthesis
of the active fragment in the transformants.
Two biotechnological companies showed inter-
est for the use of the gene which was protected
by a PCT patent application.

SLIKA 1:

Prikaz umetne naprave za zaznavanje virusne infekcije

na ~love{kih celicah. Zgornja slika prikazuje shemo

aktivacije TEV proteaze ob vezavi virusnih proteinov

na ~love{ke celice, kjer smo namesto T7 RNA

polimeraze uporabili reporterski zeleni fluorescen~ni

protein (GFP). Dodatek virusnega proteina gp120 ali

posevdovirusa je povzro~il premik proteina z mem-

brane v citosol.

FIGURE 1:

Schematic presentation of the HIV detection device

and its experimental confirmation. The upper figure

illustrates the mechanism of activation of split TEV

protease by binding of viral components to human

cells where we used reporter green fluorescent pro-

tein (GFP) instead of T7 RNA polymerase. Addition

of viral protein gp120 or of pseudovirus caused trans-

location of the protein from the membrane into the

cytosol.
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da pri transformiranih celi~nih linijah ni prisoten
nativni PFK1 encim, s specifi~nimi protitelesi pa
zaznamo kraj{e fragmente. Pri kontrolnih
celicah, normalnih limfocitih, smo detektirali le
nativni protein. Posttraslacijkso modifikacijo
sesal~jega PFK1 encima smo uspeli dokazati tudi
pod in vitro pogoji.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Lek, d.d., Ljubljana: raziskave na podro~ju

biotehnologije ter razvoju novih zdravil;

- BIA Separations d.o.o, Ljubljana;

- Kimi d.o.o., Trzin.

MEDNARODNO SODELOVANJE
v mednarodnih projektih:
- Dva evropska projekta v okviru 6. okvirnega

programa: Eurofungbase in TSEUR;

- bilateralno sodelovanje s Hrva{ko, Argenino,
ZDA in Indijo;

- COST projekt D25: “Applied biocatalysis:
Stereoslective and environmentally-friendly
reactions catalysed by enzymes”.

pogodbe s podjetji v tujini:
- DSM Food Specialists, Nizozemska;

- Novozyme, Danska;

- Jungbunzlauer, [vica.

neformalno sodelovanje z drugimi znanstvenimi
ustanovami po svetu:
- University of Strathclyde, Glasgow, [kotska;

- University of Edinburgh, Edinburgh, [kotska;

- Technische Universität Graz, Avstrija;

- Universidad de Navarra, Pamplona, [panija;

- Indian Institute of Science, Bangalore, Indija.

POMEMBNI IN[TRUMENTI IN OPREMA
- Preto~ni citometer s sorterjem EPICS®

ALTRA™, Beckman Coulter

- Laserski konfokalni fluorescen~ni mikroskop
Leica DMI3000B

- CD spektrometer Chirascan, Applied Photo-
physics

In parallel, we tried to prove that similar
posttranslational modification occurred also in
transformation of normal mammalian cells into
neoplastic, cancer cells. High metabolic flux
through glycolysis and formation of lactate is
namely characteristic of most metastatic cells.
By using Western blot we proved that in the
transformed cell lines the native PFK1 enzyme
was not present, while with the specific anti-
bodies short fragments were detected. When
healthy lymphocytes have been taken as a con-
trol, only the native protein was detected. The
posttranslational modification of the mamma-
lian PFK1 enzyme was shown also under the in
vitro conditions.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- Lek, d.d., Ljubljana, Slovenia: research in the

filed of biotechnology and drug develop-
ment;

- BIA Separations d.o.o, Ljubljana, Slovenia;

- Kimi d.o.o., Trzin, Slovenia.

INTERNATIONAL COLLABORATION
international projects:
- Two EU projects in the FW6: Eurofungbase

and TSEUR

- Bilateral collaboration with Croatia, USA, In-
dia and Argentina

- COST project D25: “Applied biocatalysis:
Stereoslective and environmentally-friendly
reactions catalysed by enzymes”

contracts with companies from abroad:
- DSM Food Specialists, The Netherlands

- Novozyme, Danmark

- Jungbunzlauer, Switzerland

informal collaboration with other academic in-
stitutions in the world:
- University of Strathclyde, Glasgow, United

Kingdom

- University of Edinburgh, Edinburgh, United
Kingdom
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- UV/VIS spektrometer, Perkin Elmer Lambda
25

- Fluorescen~ni luminometer, Perkin Elmer LS-
55

- Luminometer/fluorimeter za mikrotitrske
plo{~e z injektorjem, Mitras

- Grafi~na postaja Silicon Graphics Fuel s
programsko opremo za NMR, molekularno
modeliranje in SAR

- Bioreaktor Infors

- HPLC in drugi kromatografski instrumenti

- Sistem za 2D elektroforezo s programsko
opremo (Melanie)

- Laboratorij za delo z mikroorganizmi

- Laboratorij za delo s celi~nimi kulturami

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
- Pet sodelavcev L12  je habilitiranih za

sodelovanje pri do- in podiplomskem {tudiju
Univerze v Ljubljani;

- v letu 2007 je bilo narejenih 6 diplomskih del
in 3 doktorska dela;

- gostovanje podiplomskega {tudenta Gorana
Miklu{evi~a iz Hrva{ke in podiplomske
{tudentke Kirsten Altenbach iz Velike Britanije.

DOSE@EK ODMEVEN V MEDIJIH
Raziskovalci Laboratorija za biotehnologijo so
tudi v letu 2007 organizirali {tudentsko
raziskovalno ekipo za pripravo raziskovalnega
projekta s podro~ja sintezne biologije iGEM (in-
ternational Genetically Engineered Machines).
Na izboru ~lanov ekipe smo izbrali sedem
{tudentov biokemije, mikrobiologije in bioteh-
nologije. Pri izvedbi projekta je v vlogi mentorjev
sodelovalo pet raziskovalcev Laboratorija za
biotehnologijo Kemijskega in{tituta, ter doc.
Marko Dolinar s FKKT, pri delu pa so pomagali
tudi drugi ~lani laboratorija. Za cilj projekta smo
si letos izbrali pripravo obrambe ~love{kih celic
proti virusu HIV-I, tako da le-ta ne bi bila odvisna
od virusnih mutacij. Ta cilj smo dosegli tako, da
smo zaznavanje virusa izvedli preko uporabe

- Technische Universität Graz, Austria

- Universidad de Navarra, Pamplona, Spain

- Indian Institute of Science, Bangalore, India

MAJOR EQUIPMENT
- Flow cytometer with cell sorter EPICS®

ALTRA™, Beckman Coulter

- Laser confocal fluorescent microscope Leica
DMI3000B

- CD spectrometer Chirascan, Applied Photo-
physics

- UV/VIS spectrometer, Perkin Elmer Lambda
25

- Fluorescentluminometer, Perkin Elmer LS-55

- Luminometer/fluorimeter for microtiter plates
with injector, Mitras

- Graphical workstation Silicon Graphics Fuel
with software for NMR, molecular modeling
and SAR analysis

- Bioreactor Infors

- HPLC and other chromatographical instru-
ments

- System for 2D electrophoresis with software
for data evaluation (Melanie)

- Laboratory for microbiology

- Laboratory for cell culture

EDUCATION AND IMPORTANT VISITS
- Five members of the Department L12 par-

ticipate as lecturers or demonstrators at the
under- and postgraduate level at the Univer-
sity of Ljubljana;

- Six BSc theses and three PhD theses have been
defended in 2007;

- research visits of PhD students Goran Miklu-
{evi~ from Croatia and Kirsten Altenbach
from United Kingdom.

 
ACHIEVEMENT NOTED IN THE MEDIA
Researchers of the Department of Biotechnol-
ogy mentored the student research team for
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funkcije virusa, neodvisno od posameznega
aminokislinskega zaporedja, ki ga virus lahko
spreminja z mutacijami in s pomo~jo katerih
postane odporen na zdravila in se izogne
imunskemu sistemu. Za ta namen smo izkoristili
vezavo virusa na celico kjer se ve`e na receptorja
CD4 in CCR5, kar lahko zaznamo s tvorbo
dimera preko rekonstitucije cepljenega ubi-
kvitina ali TEV proteaze. Ta dogodek preko
proteolitske cepitve sprosti z membrane T7 RNA
polimarazo. Ta RNA polimeraza vodi do
prepisovanja izbranih efektorskih proteinov, ki
celici omogo~ijo obrambo pred virusom. Na
osnovi podobnega principa smo zaznali
aktivnost proteaze virusa HIV, ki mora cepiti
dolo~eno aminokislinsko zaporedje virusnega
proproteina. To razpoznavno zaporedje smo
vstavili kot povezovalni peptid med mem-
branskim sidrom in T7 RNA polimerazo in ob
prisotnosti aktivne virusne proteaze se podobno
kot prej spro`i prepisovanje efektorskih
proteinov, ki bodisi povzro~ijo propad oku`enih
celic in tako prepre~ijo raz{iritev infekcije ali
pove~ajo sposobnost sosednjih celic za
obrambo pred virusom. Vse na{tete funkcije
smo dokazali eksperimentalno z uporabo
virusnih proteinov in nenevarnega psevdovirusa.
Tekmovanja se je udele`ilo 56 ekip z vsega sveta,
med katerimi so bile tudi najuglednej{e univerze
kot so ameri{ke Harvard, Stanford, Berkeley,
Princeton, MIT... evropske univerze Cambridge,
ETH, Pariz, Freiburg... ter azijske Bangalore,
Tokio ter letos prvi~ tudi {tiri najbolj{e kitajske
univerze. Lansko leto je na omenjenem
tekmovanju slovenska ekipa dosegla izjemen
uspeh z osvojitvijo prvega mesta s projektom
zdravljenja sepse, letos pa je nova ekipa
ljubljanskih {tudentov ponovila odli~en uspeh
z uvrstitvijo med {est finalistov, osvojitvijo zlate
medalje ter prvega mesta med projekti s
podro~ja zdravja in medicine. ̂ lani ekipe so bili
{tudenti Katja Kolar, Anja Koren~i~, Rok Gaber,
Andrej Ondra~ka, Peter Cimerman~i~, Sa{a
Jereb, Marko Bitenc, mentorji pa prof. Roman
Jerala, doc. Marko Dolinar, dr. Mateja Man~ek

the preparation of a research project in the field
of synthetic biology iGEM (international Geneti-
cally Engineered Machines). Based on the pro-
posed projects we have selected students of
biochemistry, microbiology and biotechnology.
Five researchers from the Department of Bio-
technology at the National Institute of Chemis-
try were involved as mentors in addition to the
mentor from the Faculty of Chemistry and
Chemical Technology, University of Ljubljana.
Other members of the Department also con-
tributed to the success of the experimental
work. The objective of this year’s project was
to prepare the defence of human cells against
HIV-I virus that would be insensitive to viral
mutations. This objective was achieved in such
a way that the viral detection was achieved
based on the viral function independently of
particular amino acid sequence which virus can
change and becomes resistant to drugs or
avoids the immune system. First utilized viral
function was viral attachment to human cells
where it binds to the receptors CD4 and CCR5.
CD4-CCR5 heterodimer can be detected
through the reconstitution of the split ubiquitin
or TEV protease from C-terminal fusions of seg-
ments of ubiquitin or TEV protease attached to
each of the co-receptors. Reconstitution of those
reporters triggers the release of T7 RNA polymer-
ase from the membrane via proteolytic cleav-
age. This RNA polymerase is targeted into the
nucleus and leads to the transcription of the
effector proteins that enable the defence of the
cells against the virus. Based on the similar prin-
ciple we detected the activity of the HIV pro-
tease that cleaves the defined amino acid se-
quence of the viral proprotein. We introduced
this peptide sequence motif as the linker pep-
tide between the membrane anchor and T7 RNA
polymerase and proteolytic activity of the viral
protease, similarly as above, triggered transcrip-
tion of effector proteins that either caused the
destruction of the infected cells and in such a
way prevented further spread of infection or
increased the capability of the neighbouring
cells for defence against the virus. All of the
listed functions were confirmed experimentally
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Keber, dr. Mojca Ben~ina, Gabriela Panter in
Karolina Ivi~ak. Informacija o projektu je
dostopna na : http://parts.mit.edu/igem07/
index.php/Ljubljana
Uspeh je bil dele`en velike pozornosti medijev
in je prispeval k zavesti o pomenu in spo-
sobnostih slovenske znanosti in izobra`evanja.
Mentorji so prejeli nagrado Prometej znanosti
za znanstveno komuniciranje, ki jo podeljuje
Slovenska znanstvena fundacija ter Sokratovo
odli~je za visoko{olsko didaktiko.

using viral proteins and the non-hazardous
pseudovirus.
At the competition 56 teams from all over the
world participated at the jamboree at MIT,
among them there were the most prominent
universities such as Harvard, Stanford, Berkeley,
Princeton, MIT… form USA, Cambridge, ETH,
Paris, Freiburg, …from Europe, and Asian teams
from Bangalore, Tokyo, and for the first time
also four top Chinese universities. Last year, in
the same competition, Slovenian team achieved
an outstanding success by winning the first
place with the project on synthetic biology ap-
proach towards treatment of sepsis and in 2007
a new team of students repeated the success
by qualifying among the six finalist teams and
by winning the gold medal and first place
among the projects in the field of health and
medicine. Team members were the following
students: Katja Kolar, Anja Koren~i~, Rok Gaber,
Andrej Ondra~ka, Peter Cimerman~i~, Sa{a
Jereb, Marko Bitenc, mentors were prof. Ro-
man Jerala, asst. prof. Marko Dolinar, Dr. Mateja
Man~ek Keber, Dr. Mojca Ben~ina, Gabriela
Panter and Karolina Ivi~ak. Information on the
project is available on the web: http://
parts.mit.edu/igem07/index.php/Ljubljana
The success attracted a great attention of the
media and contributed to the awareness about
the importance and capabilities of Slovenian
science and education. The mentors obtained
the Prometheus Scientific Award for scientific
communication granted by Slovenian Science
Foundation, and Socrates Award for high edu-
cation didactics.
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L13
Laboratorij za katalizo in
reakcijsko in`enirstvo

Laboratory for Catalysis and
Chemical Reaction Engineering

VODJA / HEAD
akademik prof. dr. Janez Levec

RAZISKOVALCI / RESEARCHERS
dr. Jurkica Batista
dr. Gorazd Ber~i~
dr. Stanko Ho~evar
dr. Albin Pintar

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
Petar Djinovi}
David Perko (od / from 01. 10.)

TEHNI^NO OSEBJE / TECHNICAL STAFF
Ur{ka Kau~i~
Sa{ka Javornik (od / from 16. 07.)



166

Laboratorij za katalizo in reakcijsko in`enirstvo
Laboratory for Catalysis and Chemical Reaction Engineering

PODRO^JA DEJAVNOSTI
[tudij kemijskih pretvorb razli~nih izhodnih
spojin v `elene produkte v homogenih in
heterogenih kataliziranih ali nekataliziranih
sistemih. Teoreti~na dolo~itev termodinamskih
mo`nosti za potek pretvorb in eksperimentalna
dolo~itev kineti~nih parametrov poteka teh
pretvorb. Ker v praksi ve~ina fizikalnih in
kemijskih pretvorb poteka v ve~faznih sistemih,
je velik del raziskav namenjenih {tudiju interakcij
kemijske kinetike s transportnimi pojavi.
Raziskave potekajo s poudarkom na:
- oksidaciji organskih polutantov v membran-

skih reaktorjih;

- optimizaciji hidrodinamskih pogojev obrato-
vanja eno- in ve~cevnih membranskih
kontaktorjev;

- interpretaciji eksperimentalnih meritev na
podlagi matemati~nega modeliranja in
optimizacije parametrov;

- razvoju Pd-Cu bimetalnih in Pd mono-
metalnih katalizatorjev, uporabljenih v
integriranem procesu za denitrifikacijo
podtalnice;

RESEARCH ACTIVITIES
Study of the chemical transformation of reac-
tants to desirable products in homogeneous
and heterogeneous catalytic or non-catalytic
systems. Theoretical determination of thermo-
dynamic possibility for certain transformation
and experimental determination of kinetic pa-
rameters for these transformations. In practice
most physical and chemical transformations
occur in the multiphase systems, therefore re-
search efforts are focused on the study of the
interaction between intrinsic kinetics and trans-
port phenomena. The emphasis of the research
is put on:
- catalytic wet oxidation of organics dissolved

in wastewater carried out in membrane re-
actors;

- optimization of process hydrodynamic con-
ditions in single- and multi-channel mem-
brane contactors;

- interpretation of experimental data through
mathematical modelling and optimization of
parameters;

- development of Pd-Cu bimetallic and Pd



167

Laboratorij za katalizo in reakcijsko in`enirstvo
Laboratory for Catalysis and Chemical Reaction Engineering

- kineti~nim in mehanisti~nim {tudijam
heterogeno kataliziranih reakcij z in-situ FTIR/
ATR metodo;

- {tudiju kinetike in mehanizmov kataliziranih
reakcij v procesih proizvodnje in ~i{~enja
vodika ter na~rtovanju kompaktnega proce-
sorja za proizvodnjo vodika iz primarnih goriv
(fosilnih in obnovljivih) za PEM gorivne celice;

- sintezi ter strukturni in elektrokemi~ni
karakterizaciji novih anodnih katalizatorjev,
odpornih na CO, za uporabo v PEM gorivnih
celicah;

- sintezi ter strukturni elektrokemi~ni karakte-
rizaciji nanokompozitnih protonsko prevod-
nih polimernih membran za PEM gorivne
celice.

BIBLIOGRAFIJA
5 izvirnih znanstvenih ~lankov
1 pregledni znanstveni ~lanek
1 samostojni znanstveni sestavek v

monografiji
1 intervju
7 objavljenih povzetkov znanstvenih

prispevkov na konferencah
1 prispevek na konferenci brez natisa
1 elaborat, pred{tudija, {tudija
2 diplomi
1 doktorat
3 uredni{tva revij

GLAVNI DOSE@KI V LETU 2007
- V okviru projekta APOLLON-B (6. OP EU) smo

skupaj s kolegi iz Forschungszentrum
Karlsruhe (FZK ITC-CPV) sintetizirali PtCu/
CeO2/C elektrokatalizator za katodno reakcijo
redukcije kisika in anodno reakcijo oksidacije
vodika v prisotnosti ogljikovega monoksida
za nizkotemperaturne PEM gorivne celice.
Skupaj s kolegi iz Argonne National Labora-
tory (ANL, Chicago, ZDA) smo dolo~ili
specifi~no aktivnost katalizatorja v reakciji
redukcije kisika in v reakciji oksidacije
ogljikovega monoksida. Specifi~na aktivnost
katalizatorja je glede na aktivno povr{ino v

monometallic catalysts for integrated proc-
ess of underground drinking water deni-
trification;

- kinetic and mechanistic studies of heteroge-
neously catalyzed reactions with in situ FTIR/
ATR method;

- study of kinetics and mechanisms of cata-
lyzed reactions in the hydrogen production
and cleaning processes from primary fuel
sources (fossil and renewable) for PEM fuel
cells;

- synthesis, structural and electrochemical char-
acterization of new CO-tolerant anode cata-
lysts for PEM fuel cells;

- synthesis, structural and electrochemical char-
acterization of proton conducting nano-
composite polymer membrane for PEM fuel
cells.

BIBLIOGRAPHY
5 Original Scientific Articles
1 Review Article
1 Independent Scientific Component Part

in a Monograph
1 Interview
7 Published Scientific Conference Contribu-

tion Abstracts
1 Unpublished Conference Contribution
1 Treatise, Preliminary Study, Study
2 Undergraduate Theses
1 Doctoral Dissertation
3 Journal Editorships

IMPORTANT ACHIEVEMENTS IN 2007
- The PtCu/CeO2/C electro-catalyst for the ca-

thodic reduction of oxygen and the anodic
oxidation of hydrogen in the presence of car-
bon monoxide for low-temperature PEM fuel
cells was synthesized, together with Forsch-
ungszentrum Karlsruhe (FZK ITC-CPV) in the
framework of APOLLON-B (6. OP EU) project.
Textural characteristics and specific activities
of the catalyst for oxygen reduction and car-
bon monoxide oxidation were determined,
together with Argonne National Laboratory
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prvi reakciji primerljiva z aktivnostjo Pt
katalizatorja (Pt whiskers), ki ga je razvil
koncern 3M (ZDA), v drugi reakciji pa je 16-
krat aktivnej{i od primerjalnega industrijskega
katalizatorja firme E-Tek (Degussa). Rezultate
je predstavil koordinator projekta na »Fuel
Cells Review Days« Evropske tehnolo{ke
platforme za vodik in gorivne celice, 10. in
11. oktobra 2007 v Bruslju.

- Objavili smo samostojno poglavje v knjigi (S.
Ho~evar) »Renewable Resources and Renew-
able Energy: A global Challenge« (M. Graziani
in P. Fornasiero, ur.), CRC Taylor & Francis,
Boca Raton, FL, USA, 2007. ¢COBISS.SI-ID
3638042¥

- Z uporabo dveh lo~enih katalitskih reaktorjev
s strnjenim slojem, napolnjenih s Pd-Cu
oziroma Pd katalizatorjem, smo modificirali
procesno shemo integriranega procesa za

(ANL, Chicago, USA). Specific activity of the
catalyst in the first reaction is comparable
with the activity of Pt catalyst (Pt whiskers),
which was developed by the 3M (USA). Spe-
cific activity of the catalyst in second reac-
tion is 16-times higher than the activity of
benchmark industrial catalyst produced by E-
Tek (Degussa). The coordinator of the project
presented these results at the »Fuel Cells Re-
view Days« meeting of European technology
platform for hydrogen and fuel cells (EU HFP)
on October 10-11th, 2007 in Brussels.

- S. Ho~evar published chapter entitled »Hy-
drogen Production and Cleaning from Re-
newable Feedstock« in the book »Renewable
Resources and Renewable Energy: A global
Challenge« (Eds.: M. Graziani in P. Fornasiero),
CRC Taylor & Francis, Boca Raton, FL, USA,
2007, 40 pp.  ¢COBISS.SI-ID 3638042¥.

SLIKA:

Ra~unalni{ko vodeni sistem za dolo~evanje tekstu-

ralnih in adsorpcijskih lastnosti katalizatorjev in trdnih

materialov (Micromeritics, model ASAP 2020 MP/C).

FIGURE:

Computer-controlled system for determination of

textural and adsorption properties of catalysts and

solid materials (Micromeritics, model ASAP 2020 MP/

C).
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odstranjevanje prese`nih mno`in nitratnega
iona iz pitne vode, s ~imer se je drasti~no
zmanj{ala produkcija amonijevega iona kot
stranskega produkta reakcije. ¢COBISS.SI-ID
3800090¥

- Z razli~nimi tehnikami smo sintetizirali
nanostrukturne CuxCe1-xO2-y katalizatorje,
preu~evali pogoje sinteze na njihovo strukturo
in morfologijo ter dolo~ili kvantitativne
strukturno-aktivnostne odvisnosti v procesu
sinteze vodnega plina (water gas shift reac-
tion, WGSR), vodenem v pulzno obratujo~em
reaktorju. ¢COBISS.SI-ID 3647258¥

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- Z Ministrstvom za obrambo RS (MORS) smo

sklenili pogodbo za izvedbo projekta s
podro~ja vodikovih tehnologij in gorivnih celic
({tev. pog. 631-48/2007-77), pri kateri
Laboratorij za katalizo in reakcijsko in`enirstvo
na Kemijskem in{titutu nastopa kot edini
izvajalec (nosilec projekta dr. Gorazd Ber~i~).

- Z Ministrstvom za obrambo RS (MORS) smo
sklenili pogodbo za izvedbo projekta s
podro~ja vodikovih tehnologij in gorivnih celic
({tev. pog. 631-48/2007-78), pri kateri
Laboratorij za katalizo in reakcijsko in`enirstvo
na Kemijskem in{titutu nastopa kot soizva-
jalec skupaj z In{titutom »Jo`ef Stefan« in
podjetjem HIPOT-RR raziskave in razvoj
tehnologij in sistemov, d.o.o. (nosilec na KI
dr. Stanko Ho~evar).

MEDNARODNO SODELOVANJE
- »Polymer Electrolytes and Non Noble Metal

Electrocatalysts for High Temperature PEM
Fuel Cells« v okviru EU 6 FP programa »Inte-
grating and Strengthening of European Re-
search Area« STREP projekt NMP3-CT-2006-
033228 (Akronim: APOLLON-B). Projekt traja
od 01. 10. 2006 do 01. 10. 2009, koor-
dinator projekta na KI je dr. Stanko Ho~evar.

- The process scheme of the integrated proc-
ess for the removal of excess nitrate ions from
potable water was modified by introducing
two separate fixed bed catalytic reactors filled
with Pd-Cu and Pd catalyst, respectively. Con-
sequently, the formation of ammonium ion
as a side-product was drastically lowered
¢COBISS.SI-ID 3800090¥.

- Nanostructured CuxCe1-xO2-y catalysts were
synthesized using diverse techniques. The
influence of synthesis parameters on their
structure and morphology were studied, cata-
lytic activities in water gas shift were deter-
mined with pulse microreactor and the struc-
ture-activity relationship were evaluated
¢COBISS.SI-ID 3647258¥.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
- The work was performed under contract with

MoD RS (MORS) in the field of hydrogen and
fuel cells (CT 631-48/2007-77, PI: Dr. Gorazd
Ber~i~). The Laboratory of Catalysis and
Chemical Reaction Engineering from National
Institute of Chemistry is the only contractor
for this project.

- The work was performed under contract with
MoD RS (MORS) in the field of hydrogen and
fuel cells (CT 631-48/2007-78, PI: Dr. Stanko
Ho~evar), in which the Laboratory of Cataly-
sis and Chemical Reaction Engineering from
National Institute of Chemistry is in partner-
ship with Institute »Jo`ef Stefan« and com-
pany HIPOT-R&D.

INTERNATIONAL COLLABORATION
- »Polymer Electrolytes and Non Noble Metal

Electrocatalysts for High Temperature PEM
Fuel Cells« STREP Project in EU 6 FP »Inte-
grating and strengthening of European Re-
search Area«, NMP3-CT-2006-033228 (Ac-
ronym: APOLLON-B). Project lasts from
01.10.2006 to 01.10.2009; Project coordi-
nator within NIC is Dr. Stanko Ho~evar.
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POMEMBNI IN[TRUMENTI IN OPREMA
- Ra~unalni{ko voden teko~inski kromatograf

(HP);

- ve~ plinskih kromatografov s TCD in FID
detektorjem (HP);

- analizatorja vsebnosti ogljika v teko~ih in
trdnih vzorcih (Tekmar/Dohrmann);

- ve~ me{alnih {ar`nih, kapalnih in cevnih
reaktorjev s strnjenim slojem opremljenih s
sistemi za nadzor in zajemanje podatkov;

- 600 W sistem za testiranje gorivnih celic z
ra~unalni{kim vodenjem (HP VEE OneLab);

- LabMax-ReactIR 1000 me{alni {ar`ni reaktor
s sistemom za IR analizo reakcije v realnem
~asu (Mettler Toledo);

- ra~unalni{ko vodeni sistem za dolo~evanje
teksturalnih in adsorpcijskih lastnosti kata-
lizatorjev in trdnih materialov (Micromeritics,
model ASAP 2020);

- avtomatizirani sistem za karakterizacijo
heterogenih katalizatorjev (Micromeritics,
model Autochem II 2920);

- masni spektrometer (Pfeiffer Vacuum, model
Thermostar);

- ra~unalni{ko vodeni, kontinuirni reaktorski
sistem »Microactivity Reference« za {tudij dvo-
in trifaznih katalitskih reakcij pri temperaturah
do 750 stopinj Celzija in tlakih do 100 bar
(PID Eng&Tech, [panija).

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Doktorska disertacija:
- L. Zevnik: Karakterizacija s plinom ekspan-

diranih teko~in z akusti~no metodo; mentor:
prof. dr. Janez Levec.

Diplomski deli:
- T. Nastran: Stacionarni model nizkotem-

peraturne gorivne celice s protonsko izmen-
jalno membrano; delovni mentor dr. Stanko
Ho~evar, mentor prof. dr. Janez Levec;

- D. Perko: Model membranskega reaktorja;
mentor prof. dr. Janez Levec.

MAJOR EQUIPMENT
- HPLC + ChemStation (HP)

- several GCs with TCD and FID detector (HP)

- TOC analyzers in liquid and solid samples
(Tekmar/Dohrmann)

- several batch CST, trickle-bed and fixed-bed
laboratory reactors with data acquisition and
control units

- 600 W fuel cell test station with HP VEE
OneLab software-based data acquisition and
control unit

- LabMax-ReactIR 1000 reactor and real-time
reaction analysis system (Mettler Toledo)

- Automated system for heterogeneous cata-
lysts characterization (Micromeritics, model
Autochem II 2920)

- Mass spectrometer (Pfeiffer Vacuum, model
Thermostar)

- Computerized continuous-flow rector system
»Microactivity Reference« for studies of two-
and three-phase catalytic reactions at tem-
peratures up to 750 degrees C and pressures
up to 100 bar (PID Eng&Tech, Spain)

EDUCATION AND IMPORTANT VISITS
Doctoral dissertation:
- L. Zevnik: Characterization of gas-expanded

liquids with acustic method; Supervisor: Prof.
Dr. Janez Levec.

Undergraduate theses:
- T. Nastran: Stationary model of low-tempera-

ture PEMFC; Supervisors: Dr. Stanko Ho~evar
and Prof. Dr. Janez Levec;

- D. Perko: Membrane reactor model; Supervi-
sor: Prof. Dr. Janez Levec.
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L14
Laboratorij za procesno in`enirstvo

Laboratory for Chemical Process Engineering

VODJA / HEAD
prof. dr. Viktor Grilc

RAZISKOVALCI / RESEARCHERS
dr. Ljudmila Fele @ilnik
mag. Muharem Husi} (tudi vodja slu`be za
zdravje in varnost pri delu KI / also Officer for
occupational safety and health)

TEHNI^NO OSEBJE / TECHNICAL STAFF
[pela Bo`i~
Bojan Robi~

PRIPRAVNIKI / TRAINEES
Alma Jazbin{ek
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PODRO^JA DEJAVNOSTI
- Raziskave in razvoj procesov za proizvodnjo

novih izdelkov, sodobnih separacijskih tehnik,
modeliranje in optimiranje delovanja kriti~nih
procesnih elementov in naprav; odpravljanje
ozkih grl procesov; izdelava tehnolo{kih
podlag za nove ali inovirane procese;
pove~evanje novih proizvodnih postopkov iz
laboratorijskega v pilotno in poindustrijsko
merilo, izvajanje pilotnih poskusov, materi-
alno-energetsko bilanciranje in modeliranje
procesov.

- Merjenje izbranih fizikalno-kemijskih lastnosti
~istih snovi, me{anic in materialov; mode-
liranje termodinamskih ravnote`ij ve~faznih
oz. ve~komponentnih sistemov v {ir{em
obsegu termodinamskih pogojev PTC (teko~e-
teko~e, teko~e-parno, teko~e-trdno) za
potrebe na~rtovanja teh operacij in naprav;
razvoj materialov z veliko povr{ino in
kontrolirano dinamiko raztapljanja v speci-
fi~nih biolo{kih pogojih.

- Razvoj in integracija preventivnih ukrepov
varstva okolja v industrijske procese; razvoj
in uvajanje ~istih tehnologij v industrijsko

RESEARCH ACTIVITIES
Process research and development
- Research and development of new products

and their production processes, development
of scale-up methods for physical-chemical
processes and their application in process
development, process debottlenecking, proc-
ess simulation and optimization, process-in-
tegrated environmental protection.

- Measurement of thermodynamic properties
(e.g. L-V, L-L and L-S equilibria) of various in-
dustrially important multicomponent mix-
tures in broad range of thermodynamic con-
ditions PTC and their modelling by means of
advanced statistical methods; microparticle
formation of defined release properties.

- Contribution of a monograph chapter on
R&D in solubility problems of complex solid-
liquid mixtures: effect of various physical-
chemical properties of a solute on properties
of saturated solution and final products, on
process flowsheet and control diagram. Many
typical industrial case problems and solutions
are given.
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prakso kot temelja trajnostnega industrij-
skega razvoja; adaptacija obstoje~ih procesov
zahtevam BAT tehnologij po direktivi IPPC oz.
izdelava ocen skladnosti z BAT; izdelava analiz
`ivljenskega cikla izdelkov/storitev (paket
GABI-4).

- Razvoj postopkov za regeneracijo uporabnih
komponent iz odpadnih tokov; zapiranje
tehnolo{kih krogov in uvajanje regene-
racijskih/recikla`nih postopkov; identifikacija,
karakterizacija in klasifikacija odpadkov ter
razvoj postopkov obdelave in kon~nega
ravnanja z neogibnimi industrijskimi in
drugimi odpadki.

Ekspertize in svetovanje
- Izdelava in revizija poro~il o vplivih proiz-

vodnih in drugih procesov na okolje (poo-
blastilo MOP);

- izdelava na~rtov za gospodarjenje z odpadki
in ocen odpadkov (pooblastilo MOP);

- razvoj in izvajanje regeneracije ~istih labora-
torijskih in procesnih topil (dovoljenje MOP);

- nadzor na~rtovanja in delovanja elementov
za civilno za{~ito (pooblastilo MO).

BIBLIOGRAFIJA
1 izvirni znanstveni ~lanek
1 strokovni ~lanek
1 samostojni znanstveni sestavek v

monografiji
1 objavljeni znanstveni prispevek na

konferenci
1 objavljeni strokovni prispevek na

konferenci
1 objavljeni povzetek znanstvenega

prispevka na konferenci
6 elaboratov, pred{tudij, {tudij
2 izvedenski mnenji, arbitra`ni odlo~bi
1 diploma
1 magisterij
2 uredni{tvi revij

GLAVNI DOSE@KI V LETU 2007
- Izvajanje integriranega EU projekta BIOCOUP

v okviru FP6-2004-Energy 3 z naslovom: »Co-

- Contribution of thermodynamic analysis to
a deodoration study of vegetable oil, as a
final step in its production process, by using
alternative statistical thermodynamic mod-
els for prediction of phase equlibria.

- Integration of pollution prevention and en-
vironmental protection measures in new or
existing industrial/infrastructural processes,
development of reclamation processes for re-
cyclable components from various waste
process streams.

- Development and implementation of meth-
ods and procedures for identification, classi-
fication and characterization of hazardous
wastes; research and development of pre-
treatment processes for difficult effluents and
hazardous wastes in order to minimize their
hazardness potential.

- National inventories and balances of critical
environmental contaminants, wastes and
emissions; life cycle assessment, identifica-
tion and modelling of transport routes of
selected contaminants in the environment,
elaboration of environmental action pro-
grammes.

- Development of sustainable industrial proc-
esses, assessment of large industrial and en-
vironmental protection plants with respect
to BAT-requirements, according to IPPC di-
rective and BREF documents.

Experteese, consulting and service
- Environmental impact assessment studies; life

cycle analysis (upon authorisation);

- waste management plans and waste assess-
ment reports (upon authorisation);

- small scale production of specialty chemicals,
reclamation of extra-pure laboratory solvents
from waste mixtures, neutralization of haz-
ardous laboratory chemicals (upon permis-
sion).

BIBLIOGRAPHY
1 Original Scientific Article
1 Professional Article
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processing of upgraded bio-liquids in stand-
ard refinery units« (sprejet v financiranje od
leta 2006 dalje); posredovanje rezultatov na
ve~ sre~anjih.

- Izradnja visokotla~ne celice za merjenje faznih
ravnote`ij v okviru sodelovanja s firmo Bayer-
Technology Services, Leverkusen na podro~ju
visokotla~ne in analiti~ne tehnologije za dolo-
~itev termodinamskih lastnosti materialov in
sodelovanja z Univerzo Erlangen na podro~ju
tvorbe mikrodelcev v farmacevtske namene
z uporabo SCF-GAS tehnike ter {tudija
spro{~anja zdravilnih u~inkovin.

- Poglavje v knjigi, ki opisuje razvoj in aplikacije
topnosti (sistem trdno-teko~e). Prispevek
obravnava pomen topnosti oziroma fizikalno
kemijskih lastnosti pri na~rtovanju procesov,
saj kvaliteta teh lastnosti mo~no vpliva na
kvaliteto kon~nega produkta. Fizikalno-
kemijske lastnosti igrajo pomembno vlogo
tudi pri modeliranju regulacijskih struktur.
Poglavje je problemsko zasnovano, saj so
predstavljeni aktualni problemi, ki izhajajo iz
industrijske prakse.

- Sodelovanje pri {tudiji optimizacije procesa
deodorizacije, kot kon~ne stopnje rafinacije
jedilnega olja, z ustrezno izbranim modelom
za popis termodinamskega ravnote`ja
teko~ina-para obravnavanega ve~kompo-
nentnega sistema.

- Dogradnja dr`avnega informacijskega
sistema za podro~je odpadkov in izdelava
nacionalnih bilanc in trendov komunalnih,
nenevarnih in nevarnih odpadkov za l. 2006,
po dejavnostih, povzro~iteljih, vrstah odpad-
kov in na~inih ravnanja. Opaziti je nadaljnji
trend pove~anega nastajanja odpadkov in
neustreznega ravnanja z njimi.

- Okoljevarstvena karakterizacija `linder na
odpadnih haldah nekdanjega rudnika `ivega
srebra Idrija in sodelovanje pri na~rtovanju
njihove sanacije. Idrija je eno od okoljsko
najbolj obremenjenih mest v Sloveniji zaradi
velikih koli~in povr{insko odlo`enih metalur-
{kih odpadkov, ki emitirajo ̀ ivo srebro v zrak,

1 Independent Scientific Contribution in a
Monograph

1 Published Scientific Conference Contribu-
tion

1 Published Professional Conference
Contribution

1 Published Scientific Conference Contribu-
tion Abstract

6 Treatises, Preliminary Studies, Studies
2 Expertises, Arbitration Decisions
1 Graduate Thesis
1 Master’s Thesis
2 Journal Editorships

RESULTS IN 2007
- Participation in the integrated EU FP6 project

»BIOCOUP« named «Energy 3: Co-process-
ing of upgraded bio-liquids in standard re-
finery units«. The laboratory is engaged in
identification of optimal recovery and
fractionation strategies and technologies for
the production of discrete target compounds
from the bio-liquids and development of
technically and economically feasible isola-
tion and fractionation technologies for tar-
get oxygenate compounds.

- Construction of high pressure view-cell for
determination of thermophysical properties
of materials and design of related synthesis
and separations (in cooperation with Bayer
Technology Services, Leverkusen). Coopera-
tion wih University of Erlangen, Germany, for
microparticle formation of drugs by use  of
SCF-GAS technique; drug release studies in
various environments

- Chapter in the book, describing the develop-
ments and applications of solubility. The con-
tribution discusses the importance of physi-
cochemical property data that can be re-
garded as raw material of chemical process
design. The quality of the raw material might
strongly affect the quality of the product. This
chapter is case oriented, where actual prob-
lems from industry are discussed.

- Participation in the optimisation study of  a
deodorization process, as a final major step
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vodo in tla. Izdelan je pregled stanja in
podane nekatere re{itve za ravnanje s starimi
haldami, kjer se izvajajo ve~ji gradbeni
projekti.

- Sodelovanje pri izdelavi tehnolo{kih podlag
za optimiranje novega industrijskega postop-
ka za proizvodnjo ~iste fosforne kisline ̀ ivilske
kvalitete ter ravnanaj  s procesnimi ostanki v
TKI Hrastnik (v okviru programa Centra
odli~nosti »Ekolo{ke tehnologije«).

- Uvedba postopkov za vzor~enje in  homoge-
nizacijo materialov po standardih SIST EN
14899 in 15002 za potrebe izvajanja sistema
vodenja kvalitete po standardu SIST ISO/IEC
17025.

in the refining of an edible oil, by using the
appropriate thermodynamic model to de-
scribe the multicomponent phase equilibria.

- Upgrade and update of the national infor-
mation system on waste generation: data
collection system for municipal, industrial,
construction/demolition and hazardous
wastes, generated during the year 2006 in
relevant sectors and waste types according
to NACE and EWC classification.

- Inventory and environmental impact assess-
ment of waste tailings deposits around the
former mercury mine in Idrija; preparation
of a related site remediation project (EVT Sys-
tems/Kolektor Idrija, Slovenia).

SLIKA 1:

Gradnja naprave za dolo~anje faznih ravnote`ij pri

visokih tlakih.

FIGURE 1:

Construction of the apparatus for phase equilibria

determination at high pressure.
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SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
- TKI Hrastnik d.d., Hrastnik;

- JUB d.d., Dol pri Ljubljani;

- Agencija RS za okolje, Ministrstvo za okolje
in prostor;

- JP Snaga, Ljubljana in JP Vodovod-kanali-
zacija, Ljubljana;

- EVT Sistemi d.o.o. in Kolektor d.d., Idrija.

MEDNARODNO SODELOVANJE
- Integrirani EU projekt BIOCOUP v okviru FP6-

2004-Energy 3 z naslovom: »Co-processing
of upgraded bio-liquids in standard refinery
units«: podprojekt SP4 »Production of Dis-
crete Oxigenated Target Compounds« -
optimizacija separacijskih strategij ter razvoj

- Participation in the design of industrial sol-
vent extraction plant for producion of pure
phosporic acid from wet P.A. (TKI Hrastnik
d.d., Chemical Industry, Slovenia); participa-
tion in the research of industrial restructur-
ing process (Belinka Chemical factory,
Ljubljana, Slovenia); paint waste stabilization
(JUB d.d., Dol pri Ljubljani, Slovenia), recov-
ery of municipal waste by treatment and
processing (Snaga Ljubljana, Slovenia) etc.

- Participation in the Centre of Exellence (co-
ordinator Joseph Stefan Institute, Ljubljana,
Slovenia), co-funded by EU- SFD, with R&D
project on clean technology development in
the field of selected industrial processes i.e.
pure phosphoric acid/salts production, by
using an integrated extraction-adsorption-
desorption process.

SLIKA 2:

Kombinacija naprav za pripravo testnih vzorcev

biomase in me{anih odpadkov: a)rezilni mlin,

b)ultracentrifugalni mlin.

FIGURE 2:

Combination of mills for disintegration of laboratory

samples of biomass and mixed waste.
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Laboratorij za procesno in`enirstvo
Laboratory for Chemical Process Engineering

separacijskih tehnologij za izolacijo poten-
cialnih frakcij in komponent;

- COST Action C18 “ Performance assessment
of urban infrastructure services: The case of
water supply, wastewater and solid waste”,
delovna skupina WG3 (trdni odpadki).

POMEMBNI IN[TRUMENTI IN OPREMA
Laboratorij za pilotne kemijske poskuse (300
m2), opremljen z modularno opremo za
izvajanje reakcij in separacij najrazli~nej{ih
snovnih sistemov v pilotnem oz. polin-
dustrijskem merilu do velikosti reaktorjev 250
litrov; s pripadajo~o infrastrukturo, merilno-
regulacijsko opremo, ra~unalni{ko programsko
opremo za na~rtovanje procesov ter analizo in
obdelavo podatkov; razli~na oprema za
dolo~anje faznih ravnote`ij sistemov teko~ina -
para, teko~ina - teko~ina in teko~ina - trdno za
potrebe na~rtovanja postopkov destilacije,
rektifikacije, ekstrakcije, absorpcije, adsorpcije,
su{enja, kristalizacije ipd; programska oprema
za modeliranje in vodenje procesov (ASPEN+,
GaBi; PROCEDE ...).

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Mentorstva:
1 magistrsko delo, 1 diplomsko delo ter ve~
seminarskih nalog na fakultetah ljubljanske
univerze.
Habilitacije in dejavnosti:
- V. Grilc, izr. prof. za kemijsko in ekolo{ko

in`enirstvo (Fakulteta za kemijo in kemijsko
tehnologijo, Univerza v Ljubljani). Pou~evanje:
Gospodarjenje z odpadnimi snovmi (Univer-
zitetni {tudij vodarstva in komunalnega
in`enirstva, Fakulteta za gradbeni{tvo in
geodezijo, Univerza v Ljubljani); Ravnanje z
odpadki (FGG – Podiplomski {tudij komu-
nalne smeri ter Univerza v Ljubljani -
Interdisciplinarni podiplomski {tudij varstva
okolja).

- L. Fele @ilnik, znanstvena sodelavka za
podro~je kemijskega in`enirstva (Fakulteta za
kemijo in kemijsko tehnologijo Univerze v

COLLABORATION WITH COMPANIES AND
OTHER PARTNERS
- Pilot-plant experiments, process modelling

and optimization (non-catalytic chemical syn-
theses, component/phase separation, mixing
etc.), products upgrading, pollution preven-
tion and waste minimisation studies (for
many prominent Slovene chemical factories
and other process industries); municipal
waste separation and treatment (for some
biger municipal waste management compa-
nies).

- National inventories and mass balances of
selected hazardous materials, environmental
pollutants and wastes in order to prepare
national action plans in specific fields (Min-
istry for environment).

IMPORTANT INSTRUMENTS AND EQUIP-
MENT
Laboratory of 300 m2 area for pilot-scale ex-
periments, equipped with large assortment of
modular units for carrying out chemical reac-
tions, separations and mixing of broad range
of systems in batch (up to 300 litres), semibatch
and continuous mode of operation; supported
by corresponding infrastructure, measuring/
control equipment, personal and process com-
puters & software; equipment for measurement
and modeling of thermodynamic equilibrium
of various combination of systems (liquid-va-
pour, liquid-liquid and liquid-solid), supporting
design and calculation of basic unit operations
(distillation, extraction, absorption, adsorption,
drying, crystallization etc.)

EDUCATION
Supervison of student projects:
1 MSc project
1 BSc projects
Assignments:
- V. Grilc: associate professor in chemical/en-

vironmental engineering

- L. Fele @ilnik: research fellow in chemical en-
gineering
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Ljubljani). Pou~evanje: Vodenje Praktikuma iz
kemijskega in`enirstva  za 4. letnik (Katedra
za kemijsko, biokemijsko in ekolo{ko in`e-
nirstvo, Fakulteta za kemijo in kemijsko
tehnologijo, Univerza v Ljubljani).

(both at University of Ljubljana, Faculty for
chemistry and chemical technology, lecturing
regularly or by invitation on various under- and
postgraduate courses in chemical, environmen-
tal and civil engineering).
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Nacionalni center za NMR spektroskopijo
visoke lo~ljivosti - lokacija KI

National Centre for High Resolution
NMR Spectroscopy - Location NIC

VODJA / HEAD
prof. dr. Janez Plavec

RAZISKOVALCI / RESEARCHERS
dr. Primo` [ket
dr. Christophe Thibaudeau ( do 30. 06. 2007)
dr. Igor Zhukov (od 02. 04. 2007)
dr. Simona Goli~ Grdadolnik (delno / partly)
dr. Gregor Mali (delno / partly)

MLADI RAZISKOVALCI /
YOUNG RESEARCHERS
Mirko Cevec
Peter Podbev{ek

TEHNI^NO OSEBJE / TECHNICAL STAFF
Aleksandar Ga}e{a
Damjan Makuc
Gregor Ilc
Marjeta Kebri~ (delno / partly)
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PODRO^JA DEJAVNOSTI
V program delovanja NMR centra za leto 2007
so bile vklju~ene NMR meritve in raziskave za
vse uporabnike, ki so le te potrebovali in
uporabljali pri svojem raziskovalnem in
razvojnem delu v okviru osnovnih in aplikativnih
raziskav in projektov za industrijo ali v industriji
sami. NMR center upravlja Programski svet v
sestavi: prof. dr. Janez Dolin{ek (Institut Jo`ef
Stefan, predsednik), dr. Darko Kocjan (Lek,
namestnik predsednika), dr. Rok Zupet (Krka),
prof. dr. Ven~eslav Kau~i~ (KI), dr. Roman Jerala
(KI), prof. dr. Daniel Kikelj (Fakulteta za farmacijo
UL), dr. Mitja Kocjan~i~ (Kmetijski in{titut
Slovenije), prof. dr. Branko Stanovnik (Fakulteta
za kemijo in kemijsko tehnologijo UL), dr. Zoran
[u{teri~ (Sava) in dr. Simona Goli~ Grdadolnik
(MVZT).
Program dela NMR centra za leto 2007 je
obravnaval in potrdil Programski svet NMR cen-
tra. V letu 2007 je delo NMR centra potekalo v
okviru preko 73 programov in projektov.
Raziskave v okviru NMR centra so v letu 2007
izvajali raziskovalci naslednjih doma~ih institucij,
ki so soustanoviteljice in sovlagateljice v nakup
instrumentov NMR centra: KI, IJS, Fakulteta za
farmacijo UL, Fakulteta za kemijo in kemijsko

RESEARCH ACTIVITIES
Slovenian NMR centre is a national facility open
to academic researchers and researchers from
industrial partners who co-financed the pur-
chase of NMR spectrometers, as well as to the
third parties which require the use of high-field
high resolution NMR spectroscopy in solution
or solid state in their research. The research
program for 2007 comprised NMR studies and
measurements for academic institutions and
researchers from industrial partners. Research
program of NMR centre includes data acquisi-
tion and interpretation for those who apply
NMR in their research as part of their research
and development projects in academic institu-
tions or in industry itself. Annual research pro-
gram is discussed and approved by the Scien-
tific council of NMR centre. Current members
of the scientific council are: Prof. Dr. Janez
Dolin{ek (IJS, president), Dr. Darko Kocjan (Lek,
vice-president), Dr. Rok Zupet (Krka), Prof. Dr.
Ven~eslav Kau~i~ (NIC), Prof. Dr. Roman Jerala
(NIC), Prof. Dr. Daniel Kikelj (FP), Dr. Mitja
Kocjan~i~ (AIS), Prof. Dr. Branko Stanovnik
(FCCT), Dr. Zoran [u{teri~ (Sava), and Dr. Simona
Goli~ Grdadolnik (Ministry of Higher Education,
Science and Technology).
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tehnologijo UL in Kmetijski in{titut Slovenije. V
zadnjih nekaj letih smo sodelovanje NMR cen-
tra na KI raz{irili na uporabnike z NUKa, In{tituta
za hmeljarstvo in pivovarstvo Slovenije, Naravo-
slovno-tehni~ne, Biotehni{ke in Medicinske
fakultete Univerze v Ljubljani ter Univerze v Novi
Gorici. Instrumenti so na razpolago vsem
ustanovam in podjetjem, ki jih potrebujejo pri
svojem delu. Podjetja Lek, Krka in Helios jih kot
sovlagatelji pri nakupu osnovne opreme NMR
centra uporabljajo pri rutinski analitiki in v okviru
svojega raziskovalno-razvojnega dela. V letu
2007 so instrumente v okviru NMR centra na
KI uporabljali tudi raziskovalci iz podjetij Fenolit
in TKK.
Raziskave v NMR centru so obsegale:
- {tudij struktur oligomernih fragmentov

nukleinskih kislin ter konformacijskih spre-
memb gradnikov DNK ob interakciji s
kovinskimi ioni;

- {tudij struktur in dinamike proteinov, zvijanja
proteinov in molekularnih interakcij peptidov
z lipopolisaharidi;

- {tudij interakcij med ligandi in receptorjem;

- {tudij struktur in dinamike antibiotikov v
povezavi z njihovim biolo{kim u~inkom;

- raziskave struktur in dinamike organskih
molekul, detekcija in karakterizacija reaktivnih
intermediatov pri reakcijah organskih in
organokovinskih spojin;

- {tudij naravnih produktov;

- {tudij sprememb v eritrocitih med bole-
zenskimi stanji;

- {tudij struktur in konformacijskih ravnote`ij
metabolitov v raztopini in v trdnem;

- dolo~anje ne`elenih stranskih in razgradnih
produktov v zdravilih;

- karakterizacijo kemijskih struktur poroznih
materialov na fosfatni osnovi in strukturnih
sprememb v procesu hidrotermalne sinteze
zeolitov;

- {tudij struktur in ~istosti polimernih mater-
ialov, vsebnosti stranskih produktov poli-
merizacije, mehanizmov polimerizacije,

In 2007 the cooperation between various re-
search groups and NMR centre at NIC involved
over 73 basic, applied and industrial projects
as well as international research projects. Re-
search was conducted by the following aca-
demic institutions that are cofounders and
coinvestors into equipment of NMR centre:
National Institute of Chemistry, Institute Jo`ef
Stefan, Faculty of Pharmacy of University of
Ljubljana, Faculty of Chemistry and Chemical
Technology of University of Ljubljana and Agri-
cultural Institute of Slovenia. In the last few
years cooperation of NMR centre at NIC has
been extended to National University Library,
The Slovenian Institute for Hops Research and
Brewing, Faculty of Natural Sciences and Engi-
neering of University of Ljubljana, Faculty of
Biotechnology of University of Ljubljana, Fac-
ulty of medicine of University of Ljubljana and
University of Nova Gorica. NMR spectrometers
are available to all institutions and companies
which apply NMR spectroscopy at their R&D.
Companies Lek, Krka and Helios use NMR
spectrometers as analytical tool as well as in
their research and development projects. In
2007 NMR centre offered services and help to
companies Fenolit and TKK.
Research activities of NMR centre included stud-
ies of:
- structure of oligomeric nucleic acids frag-

ments and conformational changes in DNA
upon interaction with metal ions,

- protein structure and dynamics, protein fold-
ing and molecular interactions of peptides
with lipopolysaharides,

- ligand-receptor interactions,

- structure and dynamics of antibiotics in rela-
tion with their biological role,

- structure and dynamics of organic molecules,
detection and characterization of  reactive
intermediates in reactions of organic and
organometallic compounds,

- natural products,

- changes in erythrocytes during disease,
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lastnosti polimerov z na~rtovano makro-
molekularno strukturo;

- dolo~anje kvalitete ter geografskega porekla
slovenskih vin.

Pomemben vidik delovanja NMR centra je
njegova izobra`evalna vloga. NMR center nudi
pomo~ pri snemanju in interpretaciji NMR
spektrov pri konkretnih strukturnih problemih
v okviru diplomskih del, magisterijev in
doktoratov.

BIBLIOGRAFIJA
6 izvirnih znanstvenih ~lankov
1 strokovni ~lanek
1 objavljeni znanstveni prispevek na

konferenci
9 objavljenih povzetkov znanstvenih

prispevkov na konferencah
1 predavanje na tuji univerzi
1 prispevek na konferenci brez natisa
2 vabljeni predavanji na konferencah brez

natisa

GLAVNI DOSE@KI V LETU 2007
Raziskovalni dose`ki, ki so nastali v sodelovanju
NMR centra z raziskovalnimi laboratoriji in
skupinami {irom po Sloveniji so bili objavljeni v
mnogih publikacijah v revijah z mednarodnim
recenzentskim sistemom (seznam je dostopen
na doma~i strani NMR centra na naslovu
www.nmr.ki.si). Precej{nje {tevilo teh dose`kov
je bilo objavljenih v revijah, ki segajo v vrh
znotraj posameznih podro~ij znanosti. Ti
dose`ki bodo posebej opisani med rezultati
posameznih laboratorijev na KI ali na drugih
in{titutih in fakultetah. Dose`ki sodelovanja
med NMR centrom in slovensko industrijo so
javno znani preko uspe{nega poslovnega
rezultata posameznega podjetja.
V letu 2007 smo zaklju~ili dve {tudiji struktur z
gvanini bogatih oligonukleotidov. Molekulo
d¢G4(T4G4)3¥ smo zvili v unimolekularno G-
kvadrupleksno strukturo v prisotnosti 15N-
ozna~enih amonijevih ionov. S pomo~jo NMR
spektroskopije smo dokazali, da je topologija
enaka strukturi predhodno dolo~eni v prisot-

- structure and conformational equilibria of
metabolites in solution and in solid state,

- determination of byproducts in pharmaceu-
ticals and their metabolites,

- structural characterization of phosphate
based porous materials and structural
changes in the process of hydrothermal syn-
thesis of zeolites,

- structure and purity of polymers, byproducts
of polymerization, mechanisms of polymeri-
zation and properties of polymers with de-
signed macromolecular structure,

- determination of authenticity, quality and
origin of Slovenian wines.

NMR centre has important role in education
and training. NMR centre offers collection, and
interpretation of NMR spectra on specific struc-
tural problems that are part of bachelor, mas-
ters and doctoral thesis.

BIBLIOGRAPHY
6 Original Scientific Articles

1 Professional Article

1 Published Scientific Conference Contribution

9 Published Scientific Conference Contribution
Abstracts

1 Invited Lecture at Foreign University

1 Unpublished Conference Contribution

2 Unpublished Invited Conference Lectures

IMPORTANT ACHIEVEMENTS IN 2007
Scientific achievements, which are the result of
cooperation of NMR center with laboratories
and groups around Slovenia were published in
many publications in journals with international
peer review evaluation procedure (complete list
is available on NMR center’s home-page at
www.nmr.ki.si). Several of these publications
were published in journals which are at the top
of the list within individual scientific fields. These
achievements will be specifically described as
results of individual laboratories at NIC or other
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SLIKA 1:

Shematski prikaz G-kvadrupleksa d¢G
4
(T

4
G

4
)
3
¥.

Gvaninski preostanki (prikazani v modri barvi) so

sestavni del {tirih G-kvartetov, med katerimi se

nahajajo tri vezavna mesta za amonijeve ione. Timidini

(prikazani v rde~i barvi) tvorijo na eni strani strukture

diagonalno zanko, na nasprotni strani pa dve robni

zanki.

FIGURE 1:

Schematic representation of d¢G
4
(T

4
G

4
)
3
¥ quadruplex.

Guanine residues (colored blue) are the building

blocks of the four G-quartets which define the three

ammonium ion binding sites between them.

Thymidines (colored red) on one side of the G-

quadruplex form a diagonal loop and two edge-wise

loops on the opposite side of G-quadrulex core.

nosti Na+ ionov. d¢G4(T4G4)3¥ kvadrupleks je
sestavljen iz {tirih G-kvartetov, ki  definirajo tri
kationska vezavna mesta (O1, I in O2). Obrav-
navali smo izmenjavo amonijevih ionov znotraj
d¢G4(T4G4)3¥ kvadrupleksa in z okoli{ko raztopi-
no. Izmenjavi smo sledili z uporabo 2D 1H-15N
korelacijskih eksperimentov. Ugotovili smo, da
se 15NH4

+ ioni znotraj G-kvadrupleksa ne gibljejo
le v eni smeri ali “v gosjem redu”, kot je zna~ilno
za ionske kanale. Amonijevi ioni se izmenjujejo
med tremi vezavnimi mesti, ki se nahajajo med
pari sosednjih G-kvartetov. Ker je amonijev ion
prevelik, da bi lahko prosto prehajal skozi
osrednjo odprtino G-kvartetov se morajo le ti
ob prehodu iona delno razpreti. Posledi~no je
hitrost izmenjave skozi posamezen G-kavrtet
odvisna od njegove rigidnosti. Izmenjava
amonijevih ionov z okolico je hitrej{a kot
izmenjava znotraj G-kvadrupleksa in je odvisna
od strukture povezovalnih zank. Steri~ne

institutes or faculties. Results of cooperation
between NMR center and Slovenian industry
are publicly known only through positive finan-
cial results of individual company.
We have completed two studies of structures
of guanine-rich oligonucleotides in 2007.
d¢G4(T4G4)3¥ has been folded into the unimo-
lecular G-quadruplex in the presence of 15N-la-
belled ammonium ions. The use of NMR data
has enabled us to demonstrate that its folding
topology is equivalent to the 3D structure es-
tablished earlier in the presence of Na+ ions.
d¢G4(T4G4)3¥ quadruplex exhibits four G-quar-
tets which define three cation binding sites (O1,
I in O2). We have studied the exchange of am-
monium ions within the unimolecular G-
quadruplex d¢G4(T4G4)3¥ and with bulk solution.
Exchange was followed with the use of 2D NMR
experiments and 15N-labeled ammonium ions.
We established that, unlike in ion channels,
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omejitve dveh robnih T4 zank na eni strani
strukture nasproti diagonalni T4 zanki na drugi
strani strukture so rezultirale v petkratni razliki
v hitrosti izmenjave amonijevih ionov. Izsledke
te {tudije smo objavili v reviji Nucl. Acids Res.
Posvetili smo se tudi {tudiji dinamike 15NH4

+

ionov znotraj d¢(G3T4G4)2¥ kvadrupleksa.
Njegova struktura je dimerna in vsebuje tri G-
kvartete in dve T4 zanki. Znotraj tega G-
kvadrupleksa smo idenitificirali dve kationski
vezavni mesti, ki smo ju poimenovali U in L.
Presenetljivo je, da nismo opazili gibanja
kationov vzdol` centralnega ionskega kanala
tega G-kvadrupleksa. Pomemben aspekt {tudij
interakcij kovinskih ionov z nukleinskimi
kislinami je razumevanje njihovih dinami~nih
lastnosti. Do sedaj objavljeni rezultati ka`ejo,
da se kationi izmenjujejo med vezavnimi mesti
znotraj G-kvadrupleksa, kar bi lahko vodilo do
njihove uporabe kot ionskih kanalov. Na{a
{tudija pa je pokazala, da je v preiskovani
molekuli izmenjava kationov znotraj G-
kvadrupleksa onemogo~ena. Opazili smo le
izmenjavo amonijevih ionov z  ioni iz raztopine.
Opa`anja smo razlo`ili s strukturnimi zna~il-
nostmi {tudirane molekule. Izmenjava amoni-
jevih ionov preko zunanjega G-kvarteta, ki ga
premo{~a timidinska zanka, ki poteka po
njegovem robu je 12x hitrej{a od izmenjave
preko G-kvarteta, ki ga premo{~a diagonalna
T4 zanka. Razumevanje vpliva razli~nih orientacij
zank na hitrost izmenjave 15NH4

+ ionov, je
pomembno pri uvedbi bolj splo{nih pravil o tem,
katero od zunanjih vezavnih mest bo imelo
hitrej{o izmenjavo kationov. Tak{no znanje je
klju~no pri na~rtovanju sintetskih ionskih
kanalov na osnovi G-kvadrupleksnih struktur.
Rezultate te {tudije smo objavili v J. Am. Chem.
Soc.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
NMR center je infrastrukturni center, ki nudi
podporo naj{ir{emu krogu akademskih in
ostalih uporabnikov. Zelo intenzivni so stiki z
naslednjimi industrijskimi partnerji, ki so

there is no unidirectional ion movement in a
single file within the G-quadruplex. Ammonium
ions were shown to move between three bind-
ing sites which were localized between pairs of
two adjacent G-quartets. As ammonium ions
are too big to move freely through the central
cavity of G-quartets, the G-quarets have to
slightly open upon passage. As a result the ex-
change rate through an individual G-quartet is
in direct relation with its stiffness. Exchange
with bulk solution is faster than exchange within
the G-quadruplex and is related to the struc-
ture of the connecting loops. Steric hindrance
posed by the two lateral T4 loops on one side
of the structure with respect to the diagonal T4

loop on the other side of the G-quadruplex core
results in five-fold difference in the exchange
rate of ammonium ions. The results of these
study were published in Nucl. Acids Res.
The focus of our other published study was the
dynamics of movement of 15NH4

+ ions within
d¢(G3T4G4)2¥ quadruplex. This dimeric G-
quadruplex structure consist of three G-quar-
tets and two T4 loops. We were able to estab-
lish two cation binding sites, named U and L,
within the interior of d¢(G3T4G4)2¥. Studies con-
cerning interactions between metal ions with
nucleic acids are essential for understanding of
their dynamic properties. All results available
in the literature up to now showed that cati-
ons within G-quadruplex structures are not
bound statically, which has stimulated explo-
rations of G-quadruplexes as ion channels. Sur-
prisingly there is no cation movement along the
central ion cavity of this G-quadruplex. Our
unique observations were interpreted in terms
of structural features of d¢(G3T4G4)2¥ quadruplex.
On the other hand, we have observed exchange
of ammonium ions with ions in bulk solution.
15NH4

+ ion movement through the outer G-
quartet that is spanned by the edge-wise T4 loop
is 12 times faster than through the outer G-
quartet which is spanned by the diagonal T4

loop. An understanding of the influence of dif-
ferent loop orientations on the rate of 15NH4

+

ion movement is important to establish more
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FIGURE 2:

Localization of two ammonium ions within bimolecu-

lar d¢(G
3
T
4
G

4
)
2
¥ G-quadruplex structure composed of

three G-quartets. Two outer G-quartets are spanned

with one diagonal and one edge-wise loop. Arrows

on the right-hand side of the structure indicate di-

rections and effectiveness (rate) of 15NH
4
+ ion ex-

change. It is noteworthy that there is no exchange

between the two cation binding sites within the G-

quadruplex. The graph of the left-hand side shows

relative volume intensities of cross-peaks in a series

of 2D 1H-15N heteronuclear NMR spectra as a func-

tion of mixing time of the NMR experiment. Two sets

of data points and two best fit curves correspond to
15NH

4
+ ion movement from the two binding sites into

bulk solution.

SLIKA 2:

Lokalizacija dveh amonijevih ionov znotraj bimo-

lekularnega d¢(G
3
T
4
G

4
)
2
¥ G-kvadrupleksa sestavljenega

iz treh G-kvartetov. Dva zunanja G-kvarteta sta

povezana z eno diagonalno in eno zanko, ki poteka

po robu. Pu{~ice ob robu prikazujejo smer in

efektivnost oz. hitrost izmenjave 15NH
4
+ ionov. Posebej

zanimivo je, da izmenjava med  vezavnima mestoma

znotraj G-kvadrupleksa ne poteka. Graf na levi

prikazuje odvisnost relativnih volumnov korelacijskih

signalov v seriji 2D 1H-15N heteronuklearnih NMR

spektrov od t.i. me{alnega ~asa NMR eksperimenta.

Dva seta podatkov in dve krivulji v grafu ustrezata

premikanju 15NH
4
+ ionov iz dveh vezavnih mest v

okoli{ko raztopino.

sovlagatelji v opremo NMR centra:
- Krka d.d. Novo mesto;

- Lek d.d., Ljubljana;

- Helios d.d., Dom`ale.

Ostali industrijski uporabniki uslug NMR centra
v letu 2007 so bili:
- Fenolit d.d., Borovnica;

general rules with the ultimate aim to predict
which of the outer cation binding sites will
exhibit faster ion movement. Such knowledge
is expected to guide future efforts to build syn-
thetic ion channels based on G-quadruplex
structures. The results of these study were
published in J. Am. Chem. Soc.
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- TKK Serpenica d.d., Srpenica.

MEDNARODNO SODELOVANJE
Mednarodno sodelovanje NMR centra je
obse`no (seznam mednarodnih projektov je
dostopen na www.nmr.ki.si).

POMEMBNI IN[TRUMENTI IN OPREMA
V okviru NMR centra na lokaciji KI so name{~eni
slede~i NMR spektrometri visoke lo~ljivosti:
- Varian NMR systems 800;

- Varian NMR systems 600;

- Varian Unity Inova 300;

- Varian Unity Inova 300.

Zadnja velika posodobitev opreme je bila
izvedena s pomo~jo sredstev Evropskega sklada
za regionalni razvoj.

IZOBRA@EVANJE IN OBISKI / GOSTOVANJA
Pomemben vidik delovanja NMR centra je
njegova izobra`evalna vloga. NMR center nudi
pomo~ pri snemanju in interpretaciji NMR
spektrov pri konkretnih strukturnih problemih
v okviru diplomskih del, magisterijev in
doktoratov.

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
NMR centre plays a role of infrastructural facil-
ity and as such offers its support and expertise
in the field of NMR spectroscopy to all inter-
ested academic research institutions as well as
to commercial companies. The following indus-
trial partners have participated in the purchase
of the equipment and are regular users of NMR
facility:
- Krka d.d., Novo mesto, Slovenia;

- Lek d.d., Ljubljana, Slovenia;

- Helios d.d., Dom`ale, Slovenia.

The other industrial users of our services and
expertise in 2007 were:
- Fenolit d.d., Borovnica, Slovenia;

- TKK Serpenica d.d., Srpenica, Slovenia.

INTERNATIONAL COLLABORATION
NMR centre is involved in extensive international
collaboration. List of international projects is
available at www.nmr.ki.si.

MAJOR EQUIPMENT
Major equipment of NMR centre includes the
following high-resolution NMR spectrometers:
- Varian NMR systems 800;

- Varian NMR systems 600;

- Varian Unity Inova 300;

- Varian Unity Inova 300.

We are proud to note that the latest upgrade
of research equipment was made possible with
the financial support of European Regional
Development Funds.

EDUCATION AND IMPORTANT VISITS
Important aspect of NMR centre’s activity is its
role in education. NMR centre offers help at
collection and interpretation of NMR spectra
on specific structural problems that are part of
bachelor, masters and doctoral thesis.
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L16
Center za validacijske tehnologije in
analitiko (CVTA)

Centre for Validation Technologies and
Analytics (CVTA)

VODJA / HEAD
doc. dr. Janko @mitek (Sektor skupnih slu`b /
General Sector)

RAZISKOVALCI / RESEARCHERS
Sodelavci iz L06 – odgovorni nosilci nalog / as-
sociates from L06:
dr. Mirko Pro{ek (vodja podro~ja / head of pro-
gram)
dr. Alenka Golc Wondra (vodja podro~ja / head
of program)
Mitja Kri`man
dr. Andrej [midovnik

TEHNI^NO OSEBJE / TECHNICAL STAFF
Ana Andri}
Katarina Jankovi~
Adolf Kra{na
Darija Lorber
Katja Ro`manc Babnik
Barbara Le~nik Spai}
Renata Ciglari~ (do / untill 15. 7. 2007)
Simona Lojevec (od / since 13. 8. 2007)
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PODRO^JA DEJAVNOSTI
CVTA na~rtuje in izvaja razvojno-analitske
storitve na podro~ju zdravil in prehrane; njegova
dejavnost obsega:
- razvoj HPLC, GC, TLC in drugih analiznih

postopkov ter postopkov za dolo~anje hitrosti
raztapljanja;

- na~rtovanje in izvedbo validacij analiznih
postopkov;

- izvajanje analiz in analiznih {tudij za potrebe
kontrole kakovosti izdelkov ter validacij
proizvodnih tehnologij in tehnologij ~i{~enja
proizvodne opreme;

- izvajanje analiz za {tudij biorazpolo`ljivosti
oz. bioekvivalentnosti zdravil;

- validacije analiznih metod in tehnologij z
navedenimi tehnikami;

- izdelavo ekspertnih mnenj in svetovanja na
podro~ju dejavnosti.

Aktivnosti potekajo v skladu s standardi dobre
laboratorijske oz. dobre proizvodne prakse.

GLAVNI DOSE@KI V LETU 2007
CVTA sledi nara{~ajo~im potrebam slovenske in
tuje farmacevtske industrije po analitski podpori
razvojnim in proizvodnim projektom ob

RESEARCH  ACTIVITIES
CVTA designs and perform the foolowing ac-
tivities related to medicines and food:
- development of HPLC, GC, TLC, dissolution

testing and other analytical procedures;

- analyses and analytical studies for quality
control of products, and validation of pro-
duction and cleaning technologies;

- bioanylitical studies of bioavailability and
bioequivalence;

- validation of analytical methods and tech-
nologies;

- preparation of expert opinions and consult-
ing.

Activities are performed according to GLP and/
or GMP standards.

IMPORTANT ACHIEVEMENTS IN 2007
CVTA follows the increasing needs of pharma-
ceutical industry for analytical support to their
R&D and production projects, combined with
sharpening requirements of quality standards.
All the activities were performed in tight col-
laboration with L06, which offered professional
support of its experts to CVTA.
Crucial achievements in the year 2007 are:
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zaostrovanju kakovostnih zahtev za izvajanje
tak{nih del. Delo v CVTA poteka ob strokovni
podpori Laboratorija za prehrambeno kemijo
(L06).
V l. 2007 smo za slovensko farmacevtsko
industrijo izvedli:
- razvoj 14 analitskih postopkov;

- validacijo 35 HPLC, GC in TLC analitskih
postopkov;

- analize za validacijo in kontrolo 9 proizvodnih
tehnologij;

- analize za validacije in kontrolo ca. 20
tehnologij ~i{~enja proizvodne opreme;

- Development of 14 analytical methods;

- Validation of 35 HPLC, GC in TLC analytical
methods;

- Analyses for 9 process validations;

- Analyses for ca 20 cleaning validations;

- Analyses for several stability studies;

- Analyses of residual solvents (OVI) in approxi-
mately 800 samples of pharmaceutical fin-
ished dosage forms;

- Analyses of different parameters of ca 200
other samples.

All activities were performed according to GLP
and/or GMP standards.

SLIKA:

Nekaj izmed izdelkov, obogatenih z vodotopnim

koencimom Q10, izdelanih po licenci Kemijskega

in{tituta

FIGURE:

Food products enriched with water soluble Coenzyme

Q10, prepared according to the licence of the Na-

tional Institute of Chemistry
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- analize v okviru stabilitetnih {tudij za ve~
preparatov;

- analize rezidualnih topil v ca. 800 vzorcih
razli~nih preparatov;

- analize razli~nih parametrov za ca. 200
drugih vzorcev.

Vsa dela so bila izvedena v skladu s standardi
dobre laboratorijske oz. dobre proizvodne
prakse.

SODELOVANJE Z INDUSTRIJSKIMI IN
DRUGIMI PARTNERJI
CVTA je v skladu s cilji vse prihodke v l. 2007
ustvaril z delom za farmacevtsko industrijo,
zlasti z dru`bama Lek in Krka.

POMEMBNI IN[TRUMENTI IN OPREMA
[tirje HPLC sistemi, trije GC sistemi in sistem za
dolo~anje hitrosti raztapljanja ter TLC sistem
(skupaj z L06). Vsi instrumenti so validirani in
delujejo v skladu s principi dobre laboratorijske
prakse (GLP).

COLLABORATION WITH INDUSTRIAL AND
OTHER PARTNERS
According to the goals CVTA has earned all in-
comes by activities for industrial partners, par-
ticularly Lek, the member of Sandoz company,
and Krka.

MAJOR EQUIPMENT
Four HPLC systems, three GC and TLC system,
as well as system for dissolution testing, all vali-
dated and operating according to GLP princi-
ples.
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L01
Laboratorij za molekularno modeliranje
in NMR spektroskopijo

Laboratory for Molecular Modelling and
NMR Spectroscopy
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simulations of proton transfer in proteins and solutions. V: HYNES, James T. (ur.). Hydrogen-
transfer reactions. Weinheim: Wiley-VCH, 2007, str. 1171-1206. ¢COBISS.SI-ID 3817754¥

Doktorati, magisteriji in diplome / Ph.D., M.Sc. and B.Sc. Theses

48. BOR[TNIK, Urban, Robi~, Borut (mentor), Jane`i~, Du{anka (komentor). Vzporedne
ra~unalni{ke simulacije na gru~ah osebnih ra~unalnikov : doktorska disertacija. Ljubljana: ¢U.
Bor{tnik¥, 2007. 101 str. str. ¢COBISS.SI-ID 3700250¥

49. BREN, Urban, Mavri, Janez (mentor), Koller, Jo`e (komentor). Ra~unalni{ke simulacije proste
energije pri obravnavi stabilnosti in reaktivnosti DNA : doktorska disertacija. Ljubljana: ¢U.
Bren¥, 2007. 128 str., tabele. ¢COBISS.SI-ID 29190661¥

Mentorstva / Mentorships

50. BREN, Urban, Mavri, Janez (mentor), Koller, Jo`e (komentor). Ra~unalni{ke simulacije proste
energije pri obravnavi stabilnosti in reaktivnosti DNA : doktorska disertacija. Ljubljana: ¢U.
Bren¥, 2007. 128 str., tabele. ¢COBISS.SI-ID 29190661¥

51. BOR[TNIK, Urban, Robi~, Borut (mentor), Jane`i~, Du{anka (komentor). Vzporedne
ra~unalni{ke simulacije na gru~ah osebnih ra~unalnikov : doktorska disertacija. Ljubljana: ¢U.
Bor{tnik¥, 2007. 101 str. ¢COBISS.SI-ID 3700250¥

52. KOTNIK, Miha, [olmajer, Toma` (mentor). Ra~unalni{ko in strukturno podprto na~rtovanje
novih zaviralcev Mur ligaz = Computer-aided and structure-based design of novel inhibitors
of Mur ligases : doktorska disertacija. Ljubljana: ¢M. Kotnik¥, 2007. 136 str. ¢COBISS.SI-ID
2092657¥

Uredni{tva / Editorships

53. Jane`i~, Du{anka (urednik {tevilke), Nikoli}, Sonja (urednik {tevilke). Papers dedicated to
professor Nenad Trinajsti} to acknowledge his distinguished research in mathematical
chemistry, (Journal of chemical information and modeling, vol. 47, no. 3). New York: The
American Chemical Society, 2007. Str. 705-1277. ¢COBISS.SI-ID 3782170¥

54. Journal of chemical information and modeling (formerly Journal of chemical information
and computer sciences). Jane`i~, Du{anka (urednik 2005-). Washington: American Chemical
Society, 2005-. ISSN 1549-9596. ¢COBISS.SI-ID 26533125¥

55. Acta chimica slovenica. Mavri, Janez (~lan uredni{kega odbora 2005-).  Ljubljana: Slovensko
kemijsko dru{tvo: =Slovenian Chemical Society, 1993-. ISSN 1318-0207. ¢COBISS.SI-ID
14086149¥
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Intervjuji / Interviews

56. JANE@I^, Du{anka, Leszczynski, Jerzy (oseba, ki intervjuva). The sixth southern school on
computational chemistry : Dr. Du{anka Jane`i~ from the National Institute of Chemistry in
Ljubljana gave a keynote lecture on the methods employed by her research group. V: AHPCRC
bulletin. Minneapolis ¢MN, USA¥: AHPCRC, 2007, vol. 16, no. 1, str. 17-19, portret. ¢COBISS.SI-
ID 3659034¥
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L02
Laboratorij za spektroskopijo materialov

Laboratory for Spectroscopy of Materials

V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. AN@LOVAR, Alojz, CRNJAK OREL, Zorica, @IGON, Majda. Copper(I) oxide and metallic copper
particles formed in 1,2-propane diol. J. Eur. Ceram. Soc., 2007, vol. 27, no. 2/3, str. 987-
991. ¢COBISS.SI-ID 3589146¥

2. BE[TER-ROGA^, Marija, HAUPTMAN, Nina, BARTHEL, Josef. Conductometric study of ion
association of divalent symmetric electrolytes : II. MgSO4 in water+1,4-dioxane mixtures. V:
VLACHY, Vojko (ur.), BE[TER-ROGA^, Marija (ur.). 29th International conference on solution
chemistry : Portoroz, Slovenia, 21 - 25 August 2005, (J. Mol. Liq., vols. 131/132, issues 1/3,
2007). Amsterdam: Elsevier, 2007, str. 29-35. ¢COBISS.SI-ID 28278277¥

3. BRAZIER, A., APPETECCHI, Giovanni Batista, PASSERINI, Stefano, [URCA VUK, Angela, OREL,
Boris, DONSANTI, Frederique, DECKER, Franco. Ionic liquids in electrochromic devices.
Electrochim. Acta, 2007, vol. 52, no. 14, str. 4792-4797. ¢COBISS.SI-ID 3680794¥

4. CRNJAK OREL, Zorica, AN@LOVAR, Alojz, DRA@I], Goran, @IGON, Majda. Cuprous oxide
nanowires prepared by an additive-free polyol process. Cryst. Growth Des., 2007, vol. 7, no.
2, str. 453-458. ¢COBISS.SI-ID 3645978¥

5. CRNJAK OREL, Zorica, MA^EK, Jadran, MARIN[EK, Marjan, PEJOVNIK, Stane. Coprecipitation
of copper/zinc compounds in metal salt-urea-water system. V: MA^EK, Marjeta (ur.),
SUVOROV, Danilo. Refereed reports of IX Conference & Exhibition of the European Ceramic
Society : 19-23 June 2005, Portoro`, Slovenia, (J. Eur. Ceram. Soc., vol. 27, no. 2-3, 2007).
Amsterdam: Elsevier, 2007, vol. 27, no. 2/3, str. 451-455. ¢COBISS.SI-ID 3588890¥

6. CVELBAR, Uro{, MOZETI^, Miran, JUNKAR, Ita, VESEL, Alenka, KOVA^, Janez, DRENIK,
Aleksander, VRLINI^, Tja{a, HAUPTMAN, Nina, KLANJ[EK GUNDE, Marta, MARKOLI, Bo{tjan,
KRSTULOVI], Nik{a, MILO[EVI], Slobodan, GABORIAU, Freddy, BELMONTE, Thierry. Oxygen
plasma functionalization of poly(p-phenilene sulphide). V: DINESCU, Maria (ur.). Photon-
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assisted synthesis and processing of functional materials : E-MRS-H Symposium, (Appl. Surf.

Sci., vol. 253, Issue 19, 2007). Amsterdam: North-Holland, 2007, iss. 19, vol. 253, str. 8669-
8673. ¢COBISS.SI-ID 20927527¥

7. FIR, Mojca, OREL, Boris, [URCA VUK, Angela, VIL^NIK, Alja`, JE[E, Robi, FRANCETI^, Vojmir.
Corrosion studies and interfacial bonding of urea/poly(dimethylsiloxane) sol/gel hydrophobic
coatings on AA 2024 aluminium alloy. Langmuir, 2007, vol. 23, no. 10, str. 5505-5514.
¢COBISS.SI-ID 3681306¥

8. FIR, Mojca, VINCE, Jelica, [URCA VUK, Angela, VIL^NIK, Alja`, JOVANOVSKI, Vasko, MALI,
Gregor, OREL, Boris, SIMON^I^, Barbara. Functionalisation of cotton with hydrophobic urea/
polydimethylsiloxane sol-gel hybrid. Acta Chim. Slov., 2007, vol. 54, no. 1, str. 144-148.
¢COBISS.SI-ID 3680026¥

9. JOVANOVSKI, Vasko, OREL, Boris, JERMAN, Ivan, HO^EVAR, Samo B., OGOREVC, Bo`idar.
Electrochemical and in-situ Raman spectroelectrochemical study of 1-methyl-3-
propylimidazolium iodide ionic liquid with added iodine. Electrochem. Commun., 2007, vol.
9, no. 8, str. 2062-2066. ¢COBISS.SI-ID 3699482¥

10. KLANJ[EK GUNDE, Marta, KUNAVER, Matja`, ̂ EKADA, Miha. Surface analysis of matt powder
coatings. Dyes Pigm., 2007, vol. 74, no. 1, str. 202-207. ¢COBISS.SI-ID 3629338¥

11. KO@ELJ, Matja`, PETRI^, Andrej. Strong-acids-promoted protiodeacylation of sterically
nonhindered alkyl aryl ketones. Synlett, 2007, no. 11, str. 1699-1702. ¢COBISS.SI-ID
28752133¥

12. LU^I]-LAV^EVI], Magdi, DUB^EK, Pavo, TURKOVI], Aleksandra, CRNJAK OREL, Zorica,
BERNSTORFF, Sigrid. Nanostructural depth profile of vanadium/cerium oxide film as a host
for lithium ions. Sol. Energy Mater. Sol. Cells, 2007, vol. 91, no. 7, str. 616-620. ¢COBISS.SI-
ID 3645210¥

13. OREL, Boris, SPREIZER, Helena, SLEMENIK PER[E, Lidija, FIR, Mojca, [URCA VUK, Angela,
MERLINI, Du{an, VODLAN, Marjanca, KÖHL, Michael. Silicone-based thickness insensitive
spectrally selective (TISS) paints as selective paint coatings for coloured solar absorbers. Part
I. Sol. Energy Mater. Sol. Cells, 2007, vol. 91, no. 2/3, str. 93-107. ¢COBISS.SI-ID 3586330¥

14. OREL, Boris, SPREIZER, Helena, [URCA VUK, Angela, FIR, Mojca, MERLINI, Du{an, VODLAN,
Marjanca, KÖHL, Michael. Selective paint coatings for coloured solar absorbers : polyurethane
thickness insensitive spectrally selective (TISS) paints. Part II. Sol. Energy Mater. Sol. Cells,
2007, vol. 91, no. 2/3, str. 108-119. ¢COBISS.SI-ID 3586586¥

15. SIMON^I^, Barbara, ̂ ERNE, Lidija, TOM[I^, Brigita, OREL, Boris. Surface properties of cellulose
modified by imidazolidinone. Cellulose (Lond.), 2008, str. ¢1-12¥. ¢COBISS.SI-ID 1879920¥

16. SLEMENIK PER[E, Lidija, BAJCAR, Tom, [IROK, Brane, @UMER, Miha. LDA velocity
measurements of high-viscosity fluids in mixing vessel with vane geometry impeller. Can. J.

Chem. Eng., 2007, vol. 85, no. 6, str. 817-824. ¢COBISS.SI-ID 29185285¥
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17. STATHATOS, Elias, JOVANOVSKI, Vasko, OREL, Boris, JERMAN, Ivan, LIANOS, Panagiotis.
Dye-sensitized solar cells made by using a polysilsesquiixane polymeric ionic fluid as redox
electrolyte. J. Phys. Chem., C, Nanomat. Interfac., 2007, vol. 111 C, no. 17, str. 6528-6532.
¢COBISS.SI-ID 3681562¥

18. [KAPIN, Sre~o D., DRA@I], Goran, CRNJAK OREL, Zorica. Microstructure of nanoscale zinc
oxide crystallites. Mater. Lett., 2007, vol. 61, no. 13, str. 2783-2788. ¢COBISS.SI-ID 3635226¥

19. TOM[I^, Brigita, SIMON^I^, Barbara, OREL, Boris, VIL^NIK, Alja`, SPREIZER, Helena.
Biodegradability of cellulose fabric modified by imidazolidinone. Carbohydr. Polym., 2007,
vol. 69, no. 3, str. 478-488. ¢COBISS.SI-ID 3681050¥

20. TOM[I^, Brigita, SIMON^I^, Barbara, VINCE, Jelica, OREL, Boris, VIL^NIK, Alja`, FIR, Mojca,
[URCA VUK, Angela, JOVANOVSKI, Vasko. Uporaba ATR IR spektroskopije pri prou~evanju
strukturnih sprememb celuloznih vlaken = The use of ATR IR spectroscopy in the study of
structural changes of the cellulose fibres. Tekstilec, 2007, letn. 50, {t. 1/3, str. 3-15. ¢COBISS.SI-
ID 1924208¥

21. TURKOVI], Aleksandra, OREL, Bojan, LU^I]-LAV^EVI], Magdi, DUB^EK, Pavo, PAVLOVI],
Mladen, CRNJAK OREL, Zorica, BERNSTORFF, Sigrid. GISAXS study of temperature evolution
in nanostructured CeVO4 films. Sol. Energy Mater. Sol. Cells, 2007, vol. 91, no. 14, str. 1299-
1304. ¢COBISS.SI-ID 3749658¥

22. VESEL, Alenka, MOZETI^, Miran, HLADNIK, Ale{, DOLENC, Jo`ica, ZULE, Janja, MILO[EVI],
Slobodan, KRSTULOVI], Nik{a, KLANJ[EK GUNDE, Marta, HAUPTMAN, Nina. Modification
of ink-jet paper by oxygen-plasma treatment. J. Phys., D, Appl. Phys., 2007, vol. 40, str.
3689-2696. ¢COBISS.SI-ID 20783399¥

23. GABER[^EK, Miran, KAU^I^, Ven~eslav, OREL, Boris, @IGON, Majda. Svet na minus deveto :
nanotehnologija na Kemijskem in{titutu. Delo (Ljubl.), 14. jun. 2007, leto 49, {t. 135, str. 25.
¢COBISS.SI-ID 3872794¥

24. KLANJ[EK GUNDE, Marta, SEVER [KAPIN, Andrijana. Merjenje barv. Gradbenik, sep. 2007,
priloga Barve & fasade, str. 12-14. ¢COBISS.SI-ID 1329767¥

25. JERMAN, Riko, KLANJ[EK GUNDE, Marta, Krhin, Kristina (ilustrator). Kako se premikajo ̀ u`elke.
Natl. Geogr. Mini, april 2007, letn. 1, {t. 8, priloga, str. 14-15. ¢COBISS.SI-ID 3685402¥

26. KLANJ[EK GUNDE, Marta, JERMAN, Riko. Veliko uhlji, majhni uhlji - kateri so bolj{i? Natl.

Geogr. Jr. (Ljubl.), februar 2007, {t. 36, str. 38-39. ¢COBISS.SI-ID 3685658¥

27. ^EPI^, Mojca, REM[KAR, Maja, KLANJ[EK GUNDE, Marta. Fizika, moj poklic : `ivljenje in
delo na{ih fizi~ark. Presek, 2007/2008, letn. 35, {t. 3, str. 31. ¢COBISS.SI-ID 7274313¥
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28. REM[KAR, Maja, KLANJ[EK GUNDE, Marta. FIZIKA MOJ POKLIC: @IVLJENJE IN DELO NA[IH
FIZI^ARK, Dru{tvo jedrskih strokovnjakov Slovenije, Ljubljana 2007, 240 strani. Obz. mat.

fiz., 2007, letn. 54, {t. 5, str. 175-177. ¢COBISS.SI-ID 14462553¥

V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

29. AN@LOVAR, Alojz, CRNJAK OREL, Zorica, @IGON, Majda. Nanocomposites with nano-to-
submicrometer size zinc oxide as an effective UV absorber = Nanokompoziti pripravljeni uz
dodatak nano/mikrometarskog cink oksida za efikasne UV absorbere : ¢invited lecture¥. V:
^ATI], Igor (ur.). Polimerni materijali i dodaci polimerima : savjetovanje : conference, Zagreb,
15. i 16. studeni = 15th and 16th November 2007. Zagreb: Dru{tvo za plastiku i gumu =
Society of plastics and rubber engineers, 2007, str. 97-100. ¢COBISS.SI-ID 3823898¥

30. CRNJAK OREL, Zorica. Coatings for solar absorbers : an overview : ¢invited lecture¥. V: HUI,
David (ur.). The fifteenth annual international conference on composites/nano engineering,
July 15-21, 2007, Haikou, Hainan, China : ICCE 15 : ¢proceedings¥. ¢S. l.: s. n.¥, 2007, str.
722-725. ¢COBISS.SI-ID 3750938¥

31. OREL, Boris, JERMAN, Ivan, VIL^NIK, Alja`, TOM[I^, Brigita, SIMON^I^, Barbara. Sol-gel
postopki kot izziv pri proizvodnji tekstilij = Sol-gel processes as a challenge in textile production
: ¢vabljeno predavanje = invited lecture¥. V: SIMON^I^, Barbara (ur.), HLADNIK, Ale{ (ur.),
\OR\EVI], Dejana (ur.). Zbornik prispevkov. Ljubljana: Naravoslovnotehni{ka fakulteta,
Oddelek za tekstilstvo, 2007, str. 3-15. ¢COBISS.SI-ID 1859184¥

32. BITENC, Marko, CRNJAK OREL, Zorica. Preparation and characterization of submicrometer-
sized zinc oxide : ¢lecture¥. V: SALEM, Jonathan A. (ur.). Proceedings of the 31st International
Conference on Advanced Ceramics and Composites : ¢Daytona Beach, Florida, 21-26 January
2007¥. The American Ceramic Society, 2007, str. 143-151. ¢COBISS.SI-ID 3822362¥

33. KLANJ[EK GUNDE, Marta, KUNAVER, Matja`, ̂ EKADA, Miha. The influence of surface texture
parameters on specular gloss of powder coatings. V: Visual appearance : proceedings of the
CIE expert symposium, 19-20 October 2006, Paris, France, (CIE, no. x032:2007). Austria:
Commission internationale de l’éclairage, CIE Central Bureau, 2007, str. 76-82. ¢COBISS.SI-
ID 3751450¥

34. KLANJ[EK GUNDE, Marta, URBAS, Ra{a. U~inki UV svetlobe v organskih snoveh in njihovo
izkori{~anje. V: ORGULAN, Andrej (ur.). Svetloba in arhitektura. Zunanja razsvetljava : zbornik
: proceedings. Maribor: Slovensko dru{tvo za razsvetljavo, 2007, str. 19-28. ¢COBISS.SI-ID
3810842¥

35. MA^EK, Marijan, KLANJ[EK GUNDE, Marta, HAUPTMAN, Nina. Chemical sensors with epoxy-
based polymer SU8. V: TRONTELJ, Janez (ur.), NOVAK, Franc (ur.), [ORLI, Iztok (ur.). 43th
International Conference on Microelectronics, Devices and Materials and the Workshop on
Electronic Testing, September 12. - September 14. 2007, Bled, Slovenia. Proceedings. Ljubljana:
MIDEM - Society for Microelectronics, Electronic Components and Materials, 2007, str. 139-
143. ¢COBISS.SI-ID 6091860¥
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36. MA^EK, Marijan, KLANJ[EK GUNDE, Marta, HAUPTMAN, Nina. Epoxy-based polymer for
capacitive chemical sensors. V: EMPC 2007, The 16th European Microelectronics and
Packaging Conference & Exhibition, June 17-20, 2007, Oulu, Finland. Proceedings.
¢Washington¥: IMAPS, 2007, str. 389-393. ¢COBISS.SI-ID 5983572¥

37. MUCK, Tadeja, \OR\EVI], Dejana, @VEGLI^, Ma{a. Different kinds of methods for quality
evaluation of digital prints. V: 8 Polygrafický seminár, 19. a 20. zárí, September 2007,
Pardubice. Sborník predná{ek. Pardubice: Univerzita Pardubice, Fakulta chemicko-
technologická, Katedra polygrafie a fotofyziky, 2007, str. 119-124. ¢COBISS.SI-ID 1914992¥

38. MUCK, Tadeja, \OR\EVI], Dejana, @VEGLI^, Ma{a. Metode za analizo tiskovne prehodnosti
= Methods for analysis of printability. V: SIMON^I^, Barbara (ur.), HLADNIK, Ale{ (ur.),
\OR\EVI], Dejana (ur.). Zbornik prispevkov. Ljubljana: Naravoslovnotehni{ka fakulteta,
Oddelek za tekstilstvo, 2007, str. 179-183. ¢COBISS.SI-ID 1855600¥

39. [URCA VUK, Angela, FIR, Mojca, JE[E, Robi, VIL^NIK, Alja`, OREL, Boris. Structural studies
and interfacial bonding of urea/polydimethylsiloxane sol-gel hybrid coatings on AA 2024
aluminium alloy : ¢lecture¥ V: EUROCORR 2007, the European Corrosion Congress, Freiburg,
Germany, 9-13 September 2007. Progress by corrosion control : ¢proceedings¥. ¢S. l.: s. n.¥,
2007, str. 1-17. ¢COBISS.SI-ID 3786778¥

40. [URCA VUK, Angela, FIR, Mojca, KO@ELJ, Matja`, OREL, Boris. Influence of the addition of
various alkoxysilanes on the corrosion inhibition of organic-inorganic urea/
polydimethylsiloxane hybrids on AA 2024 aluminium alloy : ¢poster¥. V: EUROCORR 2007,
the European Corrosion Congress, Freiburg, Germany, 9-13 September 2007. Progress by
corrosion control : ¢proceedings¥. ¢S. l.: s. n.¥, 2007, str. 1-8. ¢COBISS.SI-ID 3787034¥

41. TOM[I^, Brigita, JOVANOVSKI, Vasko, OREL, Boris, ZORKO, Mateja, SIMON^I^, Barbara.
Ve~funkcionalne lastnosti bomba`nih vlaken modificiranih z nanokristalini~nim TiO2 =
Multifunctional properties of cotton fibers modified by nanocristalline TiO2. V: SIMON^I^,
Barbara (ur.), HLADNIK, Ale{ (ur.), \OR\EVI], Dejana (ur.). Zbornik prispevkov. Ljubljana:
Naravoslovnotehni{ka fakulteta, Oddelek za tekstilstvo, 2007, str. 126-130. ¢COBISS.SI-ID
1850992¥

42. TOM[I^, Brigita, OREL, Boris, SIMON^I^, Barbara. Vpliv apreture na za{~ito celuloznih vlaken
pred biorazgradnjo = Influence of finishing of cellulose fibres on its protection against
biodegradation. V: SIMON^I^, Barbara (ur.), HLADNIK, Ale{ (ur.), \OR\EVI], Dejana (ur.).
Zbornik prispevkov. Ljubljana: Naravoslovnotehni{ka fakulteta, Oddelek za tekstilstvo, 2007,
str. 131-136. ¢COBISS.SI-ID 1851248¥

43. TOM[I^, Brigita, SIMON^I^, Barbara, OREL, Boris. Influence of the cellulose finishing with a
biostat on its biodegradation. V: SALONEN, Riitta (ur.), HEIKKILÄ, Pirjo (ur.). 7th Annual
Textile Conference by AUTEX, 26-28 June 2007, Tampere, Finland. From emerging innovations
to global business : proceedings. Tampere: University of Technology, 2007, 7 str. ¢COBISS.SI-
ID 1853296¥
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Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

44. KOLMAN, Andreja, MATI, Danica, FURLAN, Irena, KLANJ[EK GUNDE, Marta, JAKLIN, Matja`,
JERMAN, Riko, Krhin, Kristina (ilustrator), Prelog, Marija (ilustrator), Vr{~aj, Du{an (fotograf).
Naravoslovje in tehnika 5 : 5. razred osnovne {ole, U~benik. 1. izd. Ljubljana: Rokus Klett,
2007. 163 str. ISBN 978-961-209-399-0. ¢COBISS.SI-ID 233172992¥

45. KOLMAN, Andreja, MATI, Danica, KLANJ[EK GUNDE, Marta, JERMAN, Riko, FURLAN, Irena,
PINTAR, Danica, OCEPEK, Rudi, Poga~nik, Jelka (urednik), Krhin, Kristina (ilustrator), Gabr{~ik,
Alenka (fotograf). Naravoslovje 7, Delovni zvezek : 7. razred osnovne {ole. 2. izd. Ljubljana:
Rokus Klett, 2007. 119 str. ISBN 978-961-209-579-6. ¢COBISS.SI-ID 231021056¥

46. MIHELI^, Barbara, MATI, Danica, TORKAR, Gregor, KLANJ[EK GUNDE, Marta, JERMAN, Riko,
Godec Schmidt, Jelka (ilustrator), Vaupoti~, Marjan (ilustrator), Drole, Ana (fotograf).
Naravoslovje 6 : 6. razred osnovne {ole, Delovni zvezek. 1. izd. Ljubljana: Rokus Klett, 2007.
151 str. ISBN 978-961-209-483-6. ¢COBISS.SI-ID 232448512¥

47. MIHELI^, Barbara, TORKAR, Gregor, MATI, Danica, KLANJ[EK GUNDE, Marta, JERMAN, Riko,
Godec Schmidt, Jelka (ilustrator), Hodali~, Arne (fotograf),. Naravoslovje 6 : 6. razred osnovne
{ole, U~benik. 1. izd. Ljubljana: Rokus Klett, 2007. 151 str. ISBN 978-961-209-484-3.
¢COBISS.SI-ID 231019776¥

48. OREL, Boris, [URCA VUK, Angela, SLEMENIK PER[E, Lidija. Fotoelektrokemijske celice =
Photoelectrochemical cells : dodatni material k predavanjem Son~ni sprejemniki za
pridobivanje son~ne toplote = supplementary material to lectures Solar collectors for
generation of solar heat, (Program Eko tehnologija = Eco technology, Predmet/course Sistemi,
naprave in materiali za izkori{~anje nekonvencionalnih energetskih virov = Systems, devices
and materials for exploitation of unconventional energy sources). Ljubljana: Mednarodna
podiplomska {ola Jo`efa Stefana = Jo`ef Stefan International Postgraduate School, 2006/
2007. 1 zv. ¢COBISS.SI-ID 3890714¥

49. OREL, Boris, [URCA VUK, Angela, SLEMENIK PER[E, Lidija. Sol-gel : dodatni material k
predavanjem Son~ni sprejemniki za pridobivanje son~ne toplote = supplementary material
to lectures Solar collectors for generation of solar heat, (Program Eko tehnologija = Eco
technology, Predmet/course Sistemi, naprave in materiali za izkori{~anje nekonvencionalnih
energetskih virov = Systems, devices and materials for exploitation of unconventional energy
sources). Ljubljana: Mednarodna podiplomska {ola Jo`efa Stefana = Jo`ef Stefan International
Postgraduate School, 2006/2007. 1 zv. ¢COBISS.SI-ID 3890970¥

50. OREL, Boris, [URCA VUK, Angela, SLEMENIK PER[E, Lidija. Son~ni sprejemniki = Solar
collectors : dodatni material k predavanjem Son~ni sprejemniki za pridobivanje son~ne toplote
= supplementary material to lectures Solar collectors for generation of solar heat, (Program
Eko tehnologija = Eco technology, Predmet/course Sistemi, naprave in materiali za izkori{~anje
nekonvencionalnih energetskih virov = Systems, devices and materials for exploitation of
unconventional energy sources). Ljubljana: Mednarodna podiplomska {ola Jo`efa Stefana =
Jo`ef Stefan International Postgraduate School, 2006/2007. 1 zv. ¢COBISS.SI-ID 3891226¥



205

Izbrana bibliografija v letu 2007
Selected Bibliography in Year 2007

51. OREL, Boris, [URCA VUK, Angela, SLEMENIK PER[E, Lidija. Son~ni sprejemniki za pridobivanje
son~ne toplote = Solar collectors for generation of solar heat : u~no gradivo = course notes.
I. in II. del = Part I and Part II, (Program Eko tehnologija = Eco technology, Predmet/course
Sistemi, naprave in materiali za izkori{~anje nekonvencionalnih energetskih virov = Systems,
devices and materials for exploitation of unconventional energy sources). Ljubljana:
Mednarodna podiplomska {ola Jo`efa Stefana = Jo`ef Stefan International Postgraduate
School, 2006/2007. 2 zv. (78 str.; 73 str.). ¢COBISS.SI-ID 3890202¥

52. OREL, Boris, [URCA VUK, Angela, SLEMENIK PER[E, Lidija. Spektralno selektivne povr{ine =
Spectrally selective coatings : dodatni material k predavanjem Son~ni sprejemniki za
pridobivanje son~ne toplote = supplementary material to lectures Solar collectors for
generation of solar heat, (Program Eko tehnologija = Eco technology, Predmet/course Sistemi,
naprave in materiali za izkori{~anje nekonvencionalnih energetskih virov = Systems, devices
and materials for exploitation of unconventional energy sources). Ljubljana: Mednarodna
podiplomska {ola Jo`efa Stefana = Jo`ef Stefan International Postgraduate School, 2006/
2007. 1 zv. ¢COBISS.SI-ID 3891482¥

53. TURK, Ivan, SKABERNE, Dragomir, OREL, Boris, TURK, Janez, KRANJC, Andrej, SLEMENIK
PER[E, Lidija, MEDEN, Anton. Sedimenti v najdi{~u Divje babe I. V: TURK, Ivan (ur.). Divje
babe I : paleolitsko najdi{~e mlaj{ega pleistocena v Sloveniji : upper Pleistocene palaeolithic
site in Slovenia, (Opera Instituti archaeologici Sloveniae, 13). Ljubljana: In{titut za arheologijo
ZRC SAZU: Zalo`ba ZRC, 2007-, 2007, del 1: Geologija in paleontologija, str. 63-121.
¢COBISS.SI-ID 26936621¥

Patenti in patentne prijave / Patents and Patent Applications

54. AN@LOVAR, Alojz, CRNJAK OREL, Zorica, @IGON, Majda. Nanodelci in nano`i~ke ZnO z
organofilno povr{ino in njihovi nanokompoziti s polimetil metakrilatom : slovenska patenta
prijava {t.  P-200700294, datum prijave 14. nov. 2007. Ljubljana: Urad Republike Slovenije
za intelektualno lastnino, 2007. 13 str. ¢COBISS.SI-ID 3829530¥

Doktorati, magisteriji in diplome / Ph.D., M.Sc. and B.Sc. Theses

55. JOVANOVSKI, Vasko, Orel, Boris (mentor). Priprava elektrolitov na osnovi ionskih teko~in in
njihova uporaba v fotoelektrokemijskih celicah : doktorska disertacija. Ljubljana: ¢V. Jovanovski¥,
2007. 144 f. ¢COBISS.SI-ID 28768005¥

56. VINCE, Jelica, Orel, Boris (mentor). Strukturne in spektroskopske lastnosti po sol-gel postopkih
narejenih protonsko prevodnih membran : doktorska disertacija. Ljubljana: ¢J. Vince¥, 2007.
VI, 135 f., tabele. ¢COBISS.SI-ID 29158661¥

Mentorstva / Mentorships

57. JOVANOVSKI, Vasko, Orel, Boris (mentor). Priprava elektrolitov na osnovi ionskih teko~in in
njihova uporaba v fotoelektrokemijskih celicah : doktorska disertacija. Ljubljana: ¢V. Jovanovski¥,
2007. 144 f. ¢COBISS.SI-ID 28768005¥
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V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. JEZIERSKA, Aneta, PANEK, Jaroslaw J., FILAROWSKI, Aleksander. Molecular properties
investigation of a substituted aromated Mannich base : dynamic and static models. J. Chem.

Inf. Mod., 2007, vol. 47, no. 3, str. 818-831. ¢COBISS.SI-ID 3725338¥

2. KARAWAJCZYK, Anna, DRGAN, Viktor, MEDIC, Nevenka, OBOH, Ganiyu, PASSAMONTI,
Sabina, NOVI^, Marjana. Properties of flavonoids influencing the binding to bilitranslocase
investigated by neural network modelling. Biochem. pharmacol., 2007, vol. 73, no. 2, str.
308-320. ¢COBISS.SI-ID 3622426¥

3. NANDI, Sisir, VRA^KO, Marjan, BAGCHI, Manish C. Anticancer activity of selected phenolic
compounds : QSAR studies using ridge regression and neural networks. Chem. Biol. Drug

Des., 2007, vol. 70, str. 424-436. ¢COBISS.SI-ID 3820058¥

4. PANEK, Jaroslaw J., JEZIERSKA, Aneta. Symmetry-adapted perturbation theory analysis of
the N...HX hydrogen bonds. J. Phys. Chem., A Mol. Spectrosc. Kinet. Environ. Gen. Theory,
2007, vol. 111, str. 650-655. ¢COBISS.SI-ID 3699226¥

5. POMPE, Matev`, RANDI], Milan. Variable connectivity model for determination of pKa values
for selected organic acids. Acta Chim. Slov., 2007, vol. 54, no. 3, str. 605-610. ¢COBISS.SI-ID
28928005¥

6. RANDI], Milan. 2-D graphical representation of proteins based on physico-chemical properties
of amino acids. Chem. Phys. Lett., 2007, vol. 444, no. 1/3, str. 176-180. ¢COBISS.SI-ID
3808026¥

7. RANDI], Milan, KROTO, Harry W., VUKI^EVI], Damir. Numerical Kekulé structures of fullerenes
and partitioning of ð-electrons to pentagonal and hexagonal rings. J. Chem. Inf. Mod.,
2007, vol. 47, no. 3, str. 897-904. ¢COBISS.SI-ID 3725850¥

L03
Laboratorij za kemometrijo

Laboratory of Chemometrics
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8. RANDI], Milan, ZUPAN, Jure, VIKI]-TOPI], Dra`en. On representation of proteins by star-like
graphs. J. Mol. Graph. Model., 2007, vol. 26, no. 1, str. 290-305. ¢COBISS.SI-ID 3816218¥

9. VON^INA, Ernest, BRODNJAK-VON^INA, Darinka, SOVI^, Nata{a, NOVI^, Marjana.
Chemometric characterisation of the quality of ground waters from different wells in Slovenia.
Acta Chim. Slov., 2007, vol. 54, no. 1, str. 119-125. ¢COBISS.SI-ID 11161110¥

10. @UPERL, [pela, MLIN[EK, Gregor, [OLMAJER, Toma`, NOVI^, Marjana. Prediction of binding
affinities of thrombin and trypsin inhibitors by chemometric modeling. J. Chemom., 2007,
vol. 21, no. 7/9, str. 346-356. ¢COBISS.SI-ID 3773210¥

11. @UPERL, [pela, PRISTOV[EK, Primo`, MENART, Viktor, GABERC-POREKAR, Vladka, NOVI^,
Marjana. Chemometric approach in quantification of structural identity/similarity of proteins
in biopharmaceuticals. J. Chem. Inf. Mod., 2007, vol. 47, no. 3, str. 737-743. ¢COBISS.SI-ID
3725082¥

12. AVBELJ, Franc, BOR[TNIK, Branko, NOVI^, Marjana, PLAVEC, Janez. Spopad z rakom in
genetsko pogojenimi boleznimi : raziskave na podro~ju strukturne in teoreti~ne kemije na
Kemijskem in{titutu. Delo (Ljubl.), 31. maj 2007, leto 49, {t. 123, str. 18. ¢COBISS.SI-ID
3703834¥

13. TU[AR, Marjan. Novosti pri laboratorijskih preiskavah. Od skup{~ine do skup{~ine, maj 2007,
let. 10, str. 23-26. ¢COBISS.SI-ID 3840282¥

V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

14. TU[AR, Marjan. Vpeljava kemijskih metod za preverjanje uporabnosti recikliranih bitumnov
= Introduction of chemical methods for testing applicability of reused bitumen : ¢predavanje
= oral contribution¥. V: 11. kolokvij o asfaltih in bitumnih = 11th Colloquium on Asphalt
and Bitumen, Kranjska Gora, november 2007. Zbornik referatov. Ljubljana: ZAS, Zdru`enje
asfalterjev Slovenije, 2007, str. 51-56. ¢COBISS.SI-ID 3838490¥

15. TU[AR, Marjan, RAVNIKAR TURK, Mojca. SPENS - trajna vozi{~a za nove ~lanice EU = SPENS
- sustainable pavements for European new member states : ¢predavanje = oral contribution¥.
V: 11. kolokvij o asfaltih in bitumnih = 11th Colloquium on Asphalt and Bitumen, Kranjska
Gora, november 2007. Zbornik referatov. Ljubljana: ZAS, Zdru`enje asfalterjev Slovenije,
2007, str. 57-62. ¢COBISS.SI-ID 3838746¥

Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

16. NOVI^, Marjana. Kohonen and counter-propagation neural networks applied for mapping
and interpretation of IR spectra. V: LIVINGSTONE, David (ur.). Artificial neural networks :
methods and applications. Humana Press, 2007, str. ¢1-15¥. ¢COBISS.SI-ID 3836442¥
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Mentorstva / Mentorships

17. GRECO, Claudio, De Gioia, Luca (mentor), Novi~, Marjana (komentor). A DFT and QM/MM
investigation on models related to the ¢Fe-Fe¥ hydrogenase active site : PhD dissertation.
Milano ¢Italy¥: ¢C. Greco¥, 2007. XXI, 150 str. ¢COBISS.SI-ID 3838234¥

18. MAURI, Andrea, Todeschini, Roberto (mentor), Novi~, Marjana (komentor). Protein and peptide
multivariate characterisation using a molecular descriptor based approach : PhD thesis. Milano
¢Italy¥: ¢A. Mauri¥, 2007. VII, 136 str. ¢COBISS.SI-ID 3837978¥
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L04
Laboratorij za analizno kemijo

Analytical Chemistry Laboratory

V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. BEESTON, M.P., GLASS, Hylke J., ELTEREN, Johannes Teun van, [LEJKOVEC, Zdenka. Assessment
of elemental mobility in soil using a fluidised bed approach with on-line ICP-MS analysis.
Anal. Chim. Acta, 2007, vol. 599, no. 2, str. 264-270. ¢COBISS.SI-ID 20986919¥

2. ELTEREN, Johannes Teun van, [LEJKOVEC, Zdenka, KAHN, Markhus, GOESSLER, Walter. A
systematic study on the extractability of arsenic species from algal certified reference material
IAEA-140/TM (Fucus sp., Sea Plant Homogenate) using methanol/water extractant mixtures.
Anal. Chim. Acta, 2007, vol. 585, str. 24-31. ¢COBISS.SI-ID 20753959¥

3. GRGI], Irena, PODKRAJ[EK, Bo{tjan, BARZAGHI, Paolo, HERRMANN, Hartmut. Scavenging
of SO4- radical anions by mono- and dicarboxylic acids in the Mn(II)-catalyzed S(IV) oxidation
in aqueous solution. Atmos. Environ., 2007, vol. 41, no. 39, str. 9187-9194. ¢COBISS.SI-ID
3762458¥

4. HO^EVAR, Samo B., DANIELE, Salvatore, BRAGATO, Carlo, OGOREVC, Bo`idar. Reactivity at
the film/solution interface of ex situ prepared bismuth film electrodes : a scanning
electrochemical microscopy (SECM) and atomic force microscopy (AFM) investigation.
Electrochim. acta, 2007, vol. 53, no. 2, str. 555-560. ¢COBISS.SI-ID 3767834¥

5. HO^EVAR, Samo B., OGOREVC, Bo`idar. Preparation and characterization of carbon paste
micro-electrode based on carbon nano-particles. Talanta, 2007, vol. 74, no. 3, str. 405-411.
¢COBISS.SI-ID 3827994¥

6. HO^EVAR, Samo B., [VANCARA, Ivan, OGOREVC, Bo`idar, VYTRAS, Karel. Antimony film
electrode for electrochemical stripping analysis. Anal. Chem., 2007, vol. 79, no. 22, str.
8639-8643. ¢COBISS.SI-ID 3827738¥

7. JOVANOVSKI, Vasko, OREL, Boris, JERMAN, Ivan, HO^EVAR, Samo B., OGOREVC, Bo`idar.
Electrochemical and in-situ Raman spectroelectrochemical study of 1-methyl-3-
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propylimidazolium iodide ionic liquid with added iodine. Electrochem. Commun., 2007, vol.
9, no. 8, str. 2062-2066. ¢COBISS.SI-ID 3699482¥

8. LAOCHAROENSUK, Rawiwan, BULBARELLO, Andrea, HO^EVAR, Samo B., MANNINO, Saverio,
OGOREVC, Bo`idar, WANG, Joseph. On-demand protection of electrochemical sensors based
on adaptive nanowires. J. Am. Chem. Soc., 2007, vol. 129, no. 25, str. 7774-7775. ¢COBISS.SI-
ID 3726362¥

V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

9. BOLTE, Tanja, TUR[I^, Janja, [EGULA, Andrej, GOMI[^EK, Bo{tjan. Primerjalne meritve delcev
v Sloveniji = Sources of PM10 concentration levels in Slovenia. V: [EGA, Kre{imir (ur.). Peti
hrvatski znanstveno-stru~ni skup Za{tita zraka, Zadar - Borik, 9.-13. listopad 2007. Za{tita
zraka ’07 : zbornik radova. Zagreb: Hrvatsko udru`enje za za{titu zraka, 2007, str. 235-242.
¢COBISS.SI-ID 5686547¥

10. [LEJKOVEC, Zdenka, STIBILJ, Vekoslava, FALNOGA, Ingrid, TU[EK-@NIDARI^, Magda, MAZEJ,
Darja, JA]IMOVI], Radojko, [^AN^AR, Janez, ELTEREN, Johannes Teun van, FARINHA, Maria
Manuel, WORONIECKA, U.D., WOLTERBEEK, Herbert Th. Arsenic speciation using HPLC-
HGAFS or selective coprecipitation combined with F1-HGAFS or INAA. V: Speciation analysis
of arsenic, chromium and selenium in aquatic media : proceedings of a final research
coordination meeting held in Vienna, 26-29 April 2004, (IAEA-TECDOC, 1542). Vienna:
IAEA, 2007, str. 21-27. ¢COBISS.SI-ID 21150503¥

Mentorstva / Mentorships

11. BEESTON, M.P., Glass, Hylke J. (mentor), [lejkovec, Zdenka (komentor), Elteren, Johannes
Teun van (komentor). Chemical availability of arsenic : measurement and risk assessment.
Exeter: University of Exeter, 2007. 145 str. ¢COBISS.SI-ID 21376039¥
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L05
Laboratorij za kemijo,
biologijo in tehnologijo vod

Laboratory for Chemistry,
Biology and Technology of Water

V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. BERDEN ZRIMEC, Maja, DRINOVEC, Luka, ZRIMEC, Alexis, TI[LER, Tatjana. Delayed fluorescence
in algal growth inhibition tests. Cent. Eur. J. Biol., 2007, vol. 2, no. 2, str. 169-181. ¢COBISS.SI-
ID 3702042¥

2. COTMAN, Magda, DROLC, Andreja, RO[, Milenko, TI[LER, Tatjana. Daphnia magna
wastewater toxicity assays : an interlaboratory study. Int. J. Environ. Pollut., 2007, vol. 31,
no. 1/2, str. 13-21. ¢COBISS.SI-ID 3773466¥

3. DROLC, Andreja, ZAGORC-KON^AN, Jana, TI[LER, Tatjana. Evaluation of point and diffuse
sources of nutrients in a river basin on basis of monitoring data. Environ. Monit. Assess.,
2007, vol. 129, str. 461-470. ¢COBISS.SI-ID 3611162¥

4. JEMEC, Anita, DROBNE, Damjana, TI[LER, Tatjana, TREB[E, Polonca, RO[, Milenko, SEP^I],
Kristina. The applicability of acetylcholinesterase and glutathione S-transferase in Daphnia
magna toxicity test. Comp. Biochem. Physiol., Toxicol. Pharmacol., 2007, vol. 144, str. 303-
309. ¢COBISS.SI-ID 1649487¥

5. JEMEC, Anita, TI[LER, Tatjana, DROBNE, Damjana, SEP^I], Kristina, FOURNIER, Didier, TREB[E,
Polonca. Comparative toxicity of imidacloprid, of its commercial liquid formulation and of
diazion to a non-target arthropod, the microcrustacean Daphnia magna. Chemosphere,
2007, vol. 68, str. 1408-1418. ¢COBISS.SI-ID 1724495¥

6. TI[LER, Tatjana, ZAGORC-KON^AN, Jana. The `whole-effluent’ toxicity approach. Int. J.

Environ. Pollut., 2007, vol. 31, no. 1/2, str. 3-11. ¢COBISS.SI-ID 3790618¥

7. ZUPAN^I^, Gregor Drago, STRA@I[^AR, Matej, RO[, Milenko. Treatment of brewery slurry in
thermophilic anaerobic sequencing batch reactor. Bioresour. Technol., 2007, vol. 98, no. 14,
str. 2714-2722. ¢COBISS.SI-ID 3622938¥
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8. @GAJNAR GOTVAJN, Andreja, ZAGORC-KON^AN, Jana. Determination of hazardous fractions
in tannery landfill leachate. Int. J. Chem. React. Eng., 2007, vol. 5, note S9, str. 1-11.
¢COBISS.SI-ID 29090309¥***

9. @GAJNAR GOTVAJN, Andreja, ZAGORC-KON^AN, Jana, TI[LER, Tatjana. Pretreatment of
highly polluted pharmaceutical waste broth by wet air oxidation. J. Environ. Eng. (New

York), 2007, vol. 133, no. 1, str. 89-94. ¢COBISS.SI-ID 28291589¥

10. JEMEC, Anita, DROBNE, Damjana, SEP^I], Kristina, TI[LER, Tatjana. Uporaba biomarkerjev
za dolo~anje vplivov nanodelcev = The use of biomarkers for assessing effects of nanoparticles.
Zdrav. vars., 2007, letn. 46, {t. 4, str. 144-150. ¢COBISS.SI-ID 1908453¥

11. ADAMI^ VASI^, Smiljana, SIMONI^, Marjana, RO[, Milenko. Delovanje biolo{ke ~istilne
naprave. Gospod. odpad., 2007, leto 16, {t. 63, str. 9-13. ¢COBISS.SI-ID 11749654¥

12. RO[, Milenko. Odpadki kot nov vir energije : Kemijski in{titut in varstvo okolja. Delo (Ljubl.),
31. maj 2007, leto 49, {t. 123, str. 18. ¢COBISS.SI-ID 3704090¥

V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

13. LOJEN, Sonja, HORVAT, Milena, ALE[, Alenka, BLA@EKA, @eljko, BREN^I^, Mihael, ^ARMAN,
Irena, ̂ EN^UR CURK, Barbara, ̂ ERNE, Barbara, ̂ RETNIK, Jurij, DERMASTIA, Mateja, DROLC,
Andreja, ER@EN, Evgen, GLOBEVNIK, Lidija, GRIESSLER BULC, Tja{a, JAMNIK, Brigita,
KOMPARE, Boris, KRAMAR, Andrej, LEBAN, Janja, LJUBI^-MLAKAR, Tanja, LUK[I^, Andrej,
MAJCEN LE MARECHAL, Alenka, MAZEJ KUKOVI^, Zofija, SLATINEK, Jo`ica, PAPE@, Jo`e,
PINTAR, Marina, PI[EK, Bla`, SIMONI^, Marjana, STRA@AR, Marjeta, TORNI^, Robert, ZRIMEC,
Alexis, ZUPAN^I^, Gregor. Raziskovalni problemi sedanjosti za prihodnost. V: RASPOR, Peter
(ur.), KU[^ER, Enej (ur.). Pomen biotehnologije in mikrobiologije za prihodnost: voda,
Ljubljana, 18.-19. januarja 2007. Voda, (Pomen mikrobiologije in biotehnologije za
prihodnost, 04). Ljubljana: Biotehni{ka fakulteta, Oddelek za `ivilstvo, 2007, str. 221-236.
¢COBISS.SI-ID 20515623¥

14. RO[, Milenko. Voda kot tehnolo{ka dobrina. V: RASPOR, Peter (ur.), KU[^ER, Enej (ur.).
Pomen biotehnologije in mikrobiologije za prihodnost: voda, Ljubljana, 18.-19. januarja
2007. Voda, (Pomen mikrobiologije in biotehnologije za prihodnost, 04). Ljubljana:
Biotehni{ka fakulteta, Oddelek za `ivilstvo, 2007, str. 23-30. ¢COBISS.SI-ID 3288440¥

15. COTMAN, Magda, DROLC, Andreja, RO[, Milenko. Measurement uncertainty and its role in
proficiency testing scheme-case study ILC waste water. V: FAJGELJ, Ale{ (ur.), BELLI, Maria
(ur.), SANSONE, Umberto (ur.). Combining and reporting analytical results : ¢the proceedings
of the International workshop Combining and reporting analytical results: the role of
traceability and uncertainty for comparing analytical results, held in Rome on 6-8 March
2006¥, (Special publication, no. 307). Cambridge ¢England¥: Royal Society of Chemistry
Publishing, cop. 2007, str. 261-268. ¢COBISS.SI-ID 3716122¥
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16. DRINOVEC, Luka, VIRANT CELESTINA, Tina, JEMEC, Anita. Razvoj biosenzorjev za terenski
merilec organofosfornih nevrotoksinov. V: KO@UH ER@EN, Nevenka (ur.), GRUDEN, Petra
(ur.). Prou~evanje {kodljivih u~inkov in mehanizmov dolgotrajnega delovanja organofosfornih
snovi na ljudi, `ivali in okolje in na~rtovanje ustreznih protiukrepov : uradna predstavitev
rezultatov 1. in 2. faze projekta : TP MIR 06/RR/13 (DELKORO) : zbornik prispevkov. Ljubljana:
Veterinarska fakulteta, 5. 12. 2007, str. 5-8. ¢COBISS.SI-ID 2857338¥

17. KURBUS, Tanja, VRTOV[EK, Janez, RO[, Milenko. Nitrogen reduction in the SBR at high SRT.
V: 4th IWA leading-edge conference & exhibition on water & wastewater technologies, 3-6
June 2007, The Stamford,Singapore : conference and exhibition book. ¢S.l.¥: International
water association - IWA, 2007, 6 str. ¢abstrakt v Conference book, str. 50¥. ¢COBISS.SI-ID
3718426¥

18. TI[LER, Tatjana, VIRANT CELESTINA, Tina, MEDEN, Emil, JEMEC, Anita, KO@UH ER@EN,
Nevenka. Ugotavljanje kroni~nih u~inkov klormefosa na vodne organizme. V: KO@UH ER@EN,
Nevenka (ur.), GRUDEN, Petra (ur.). Prou~evanje {kodljivih u~inkov in mehanizmov
dolgotrajnega delovanja organofosfornih snovi na ljudi, ̀ ivali in okolje in na~rtovanje ustreznih
protiukrepov : uradna predstavitev rezultatov 1. in 2. faze projekta : TP MIR 06/RR/13
(DELKORO) : zbornik prispevkov. Ljubljana: Veterinarska fakulteta, 5. 12. 2007, str. 9-13.
¢COBISS.SI-ID 2857594¥

19. ZAGORC-KON^AN, Jana, DERCO, Ján, @GAJNAR GOTVAJN, Andreja. Applicability of Fenton’s
reactions in treatment of fresh and mature landfill leachate : ¢lecture¥. V: COSSU, Raffaello
(ur.), DIAZ, Luis F. (ur.), STEGMANN, Rainer (ur.). 11th International Waste Management and
Landfill Symposium, 1-5 October 2007, S. Margherita di Pula, Cagliari, Sardinia, Italy. Sardinia
2007 : proceedings. ¢S.l.¥: CISA, Environmental Sanitary Engineering Centre, cop. 2007, str.
¢1-10¥. ¢COBISS.SI-ID 29013765¥***

20. ZUPAN^I^, Gregor Drago. Pridobivanje bioplina iz pivovarni{kih odpadkov. V: LAKOTA, Miran
(ur.), TU[AR, Roland (ur.), [KORNIK, Silvo. Zbornik predavanj. Maribor: Fakulteta za kmetijstvo,
2007, str. 36-40. ¢COBISS.SI-ID 3828250¥

21. ZUPAN^I^, Gregor Drago, @GAJNAR GOTVAJN, Andreja. Anaerobic co-digestion of
pharmaceutical waste fermentation broth mixed with pig slurry and corn-grass silage : ¢poster¥.
V: 11th IWA World congress on anaerobic digestion : 23-27 September 2007, Brisbane,
Australia : proceedings. ¢S.l.: s.n.¥, 2007, str. 1-7. ¢COBISS.SI-ID 3840026¥

22. @GAJNAR GOTVAJN, Andreja, DERCO, Ján, TI[LER, Tatjana, ZAGORC-KON^AN, Jana.
Optimization of coagulation and flocculation processes for pretreatment of industrial landfill
leachate : ¢lecture¥. V: COSSU, Raffaello (ur.), DIAZ, Luis F. (ur.), STEGMANN, Rainer (ur.).
11th International Waste Management and Landfill Symposium, 1-5 October 2007, S.
Margherita di Pula, Cagliari, Sardinia, Italy. Sardinia 2007 : proceedings. ¢S.l.¥: CISA,
Environmental Sanitary Engineering Centre, cop. 2007, str. ¢1-9¥. ¢COBISS.SI-ID 29014021¥***

23. @GAJNAR GOTVAJN, Andreja, ZAGORC-KON^AN, Jana. Identification of hazardous fractions
in industrial landfill leachate. V: 1st International congress on green process engineering :
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GPE 2007 : 24 - 26 April 2007, Toulouse, France. ¢S. l.: s. n.¥, 2007, str. ¢1-8¥. ¢COBISS.SI-ID
28578565¥***

24. KURBUS, Tanja, GRILC, Viktor, URANJEK @EVART, Nata{a, RO[, Milenko. Obdelava blat iz malih
biolo{kih ~istilnih naprav. V: RO[, Milenko (ur.). Zbornik referatov. Ljubljana: Slovensko dru{tvo
za za{~ito voda, 2007, str. 71-77. ¢COBISS.SI-ID 3828762¥

25. VRTOV[EK, Janez, KURBUS, Tanja, RO[, Milenko. Delovanje {ar`nega reaktorja z visoko
koncentracijo biomase. V: RO[, Milenko (ur.). Zbornik referatov. Ljubljana: Slovensko dru{tvo
za za{~ito voda, 2007, str. 64-70. ¢COBISS.SI-ID 3828506¥

Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

26. DROLC, Andreja. Determination of concentration of nitrate in drinking water : task for a
laboratory (within the project TrainMiC - Training in Metrology in Chemistry). Geel ¢Belgium¥:
European Commission, Joint Research Centre of Directorate-General - The Institute for Reference
Materials and Measurements, 2007. 10 str. ¢COBISS.SI-ID 3789338¥

27. ZAGORC-KON^AN, Jana, @GAJNAR GOTVAJN, Andreja, RO[, Milenko, DROLC, Andreja. Vaje
iz ekolo{kega in`enirstva. 3. raz{irjena izd. 2001. Ljubljana: Univerza v Ljubljani, Fakulteta za
kemijo in kemijsko tehnologijo, Katedra za kemijsko, biokemijsko in ekolo{ko in`enirstvo,
2007. 66 f. ¢COBISS.SI-ID 29112325¥

28. JEMEC, Anita, DROBNE, Damjana, TI[LER, Tatjana, SEP^I], Kristina. Uporaba aktivnosti encimov
v ekotoksikologiji. V: BERDEN ZRIMEC, Maja (ur.), BARLI^-MAGANJA, Darja (ur.). Biolo{ki
detekcijski sistemi v veterini in mikrobiologiji. 1. izd. Grosuplje: In{titut za fizikalno biologijo,
2007, str. 48-52. ¢COBISS.SI-ID 3811866¥

29. KO@UH ER@EN, Nevenka, JEN^I^, Vlasta, TI[LER, Tatjana, ^ERNE, Manica, CERKVENIK, Vesna.
Toksi~ni u~inki in bioakumulacija avermektinov pri nekaterih vodnih organizmih. V: BERDEN
ZRIMEC, Maja (ur.), BARLI^-MAGANJA, Darja (ur.). Biolo{ki detekcijski sistemi v veterini in
mikrobiologiji. 1. izd. Grosuplje: In{titut za fizikalno biologijo, 2007, str. 62-65. ¢COBISS.SI-ID
2813818¥

Patenti in patentne prijave / Patents and Patent Applications

30. OJSTR[EK, Alenka, RO[, Milenko, LOBNIK, Aleksandra, FAKIN, Darinka, SAMEC, Niko. Postopek
~i{~enja tekstilnih barvalnih odpadnih vod s kombinacijo naravnih nosilcev biomase v biofiltru
: prijava patenta {t. P-200700184, datum vlo`itve prijave 20.07.2007. Ljubljana: Urad Republike
Slovenije za intlektualno lastnino, 2007. ¢2¥ f. ¢COBISS.SI-ID 11844118¥

Mentorstva / Mentorships

31. OJSTR[EK, Alenka, Ro{, Milenko (mentor), Lobnik, Aleksandra (komentor), Samec, Niko
(komentor). Vloga razli~nih nosilcev biomase pri ~i{~enju tekstilnih barvalnih odpadnih vod :
doktorska disertacija. Maribor: ¢A. Ojstr{ek¥, 2007. XIV, 191 str., tabele. ¢COBISS.SI-ID 3674394¥
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32. KRAJNC, Kristina, Zagorc-Kon~an, Jana (mentor). Anaerobna obdelava odpadnega micelija
iz procesa fermentacije : diplomsko delo. Ljubljana: ¢K. Krajnc¥, 2007. VIII, 53 f., tabele.
¢COBISS.SI-ID 29022213¥

33. [TUPAR, Petra, Zagorc-Kon~an, Jana (mentor). Razgradnja odpadne fermentacijske brozge v
anaerobnem reaktorju : diplomsko delo. Ljubljana: ¢P. [tupar¥, 2007. X, 64 f. ¢COBISS.SI-ID
28547333¥

34. URH, @ivana, Zagorc-Kon~an, Jana (mentor). Ozonacija izcedne vode komunalne deponije :
diplomsko delo. Ljubljana: ¢@. Urh¥, 2007. X, 93 f. ¢COBISS.SI-ID 28727045¥***

35. ADAMI^ VASI^, Smiljana, Simoni~, Marjana (mentor), Ro{, Milenko (komentor). Delovanje
~istilne naprave Kasaze : magistrsko delo. Maribor: ¢S. Adami~ Vasi~¥, 2007. 84 f. ¢COBISS.SI-
ID 11976214¥

Uredni{tva / Editorships

36. European water management. Zagorc-Kon~an, Jana (~lan uredni{kega odbora 1998-).
Lavenham: Terence Dalton. ISSN 1461-6971. ¢COBISS.SI-ID 1607450¥

Intervjuji / Interviews

37. RO[, Milenko, Menih, Kristina (oseba, ki intervjuva). Slovenci imamo sre~o - na{a voda je {e
vedno pitna : Ustekleni~ena voda je tiso~krat dra`ja od pitne iz vodovodnega omre`ja na
ljubljanskem obmo~ju. Kaj narediti z desettiso~i ton blata iz biolo{kih ~istilnih naprav. Ve~er
(Marib.), 15. okt. 2007, letn. 63, {t. 238, str. 8. ¢COBISS.SI-ID 3813914¥
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V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. KRI@MAN, Mitja, BARI^EVI^, Dea, PRO[EK, Mirko. Determination of phenolic compounds in
fennel by HPLC and HPLC-MS using a monolithic reversed-phase column. J. Pharm. Biomed.

Anal., 2007, vol. 43, no. 2, str. 481-485. ¢COBISS.SI-ID 3635738¥

2. KRI@MAN, Mitja, VIRANT-KLUN, Irma, PRO[EK, Mirko. Determination of derivatized amino
acids in human embryo culture media by gas chromatography. J. Chromatogr., B, 2007, vol.
B 858, iss. 1/2, str. 292-295. ¢COBISS.SI-ID 23209433¥

3. MARTELANC, Mitja, VOVK, Irena, SIMONOVSKA, Breda. Determination of three major
triterpenoids in epicuticular wax of cabbage (Brassica oleracea L.) by high-performance liquid
chromatography with UV and mass spectrometric detection. J. Chromatogr., A, 2007, vol.
1164, no. 1/2, str. 145-152. ¢COBISS.SI-ID 3751962¥

4. SPINDLER-VESEL, Alenka, BENGMARK, Stig, VOVK, Irena, CEROVI], Ognjen, KOMPAN, Lidija.
Synbiotics, prebiotics, glutamine, or peptide in early enteral nutrition : a randomized study
in trauma patients. JPEN. J. Parenter. Enteral Nutr., 2007, vol. 31, no. 2, str. 119-126.
¢COBISS.SI-ID 3719706¥

5. SRBINOSKA, Marija, KRSTESKA, Vesna, SIMONOVSKA, Breda, VOVK, Irena. Toxicity of tobacco
cuticular extracts against Myzus persicae (sulzer) - laboratory bioassay and field trial.
Rasteniev’dni Nauki, 2007, vol. 44, no. 2, str. 114-117. ¢COBISS.SI-ID 3751706¥

6. VOVK, Irena, SIMONOVSKA, Breda. Isolation of tomato pectin methylesterase and
polygalacturonase on monolithic columns. J. Chromatogr., A, 2007, vol. 1144, iss. 1, str. 90-
96. ¢COBISS.SI-ID 3561754¥

7. VOVK, Irena, SIMONOVSKA, Breda. Separation of pectin methylesterases and
polygalacturonases on monolithic columns. J. Chromatogr., B, 2007, vol. 849, no. 1/2, str.
337-343. ¢COBISS.SI-ID 3562266¥

L06 in CVTA
Laboratorij za prehrambeno kemijo in
Center za validacijske tehnologije in analitiko (CVTA)

Laboratory for Food Chemistry and
Centre for Validation Technologies and Analytics (CVTA)
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V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

8. PRO[EK, Mirko, GOLC-WONDRA, Alenka, FIR, Maja. Quality assurance of chemical
measurements - metrological or management effort. V: FAJGELJ, Ale{ (ur.), BELLI, Maria
(ur.), SANSONE, Umberto (ur.). Combining and reporting analytical results : ¢the proceedings
of the International workshop Combining and reporting analytical results: the role of
traceability and uncertainty for comparing analytical results, held in Rome on 6-8 March
2006¥, (Special publication, no. 307). Cambridge ¢England¥: Royal Society of Chemistry
Publishing, cop. 2007, str. 26-33. ¢COBISS.SI-ID 3715866¥

Doktorati, magisteriji in diplome / Ph.D., M.Sc. and B.Sc. Theses

9. KRI@MAN, Mitja, Bari~evi~, Dea (mentor), Javornik, Branka (pisec recenzij), [trukelj, Borut
(pisec recenzij). Kemotipske in genotipske {tudije navadnega komar~ka (Foeniculum vulgare
Mill.): razvoj, optimizacija in evaluacija ustreznih metodologij : doktorska disertacija =
Chemotypic and genotypic studies of fennel (Foenicum vulgare Mill.): development,
optimization and evaluation of suitable methodologies : Doctoral dissertation. Ljubljana:
¢M. Kri`man¥, 2007. XV, 71 f., ¢14¥ f. pril., preglednice. ¢COBISS.SI-ID 5260153¥

Mentorstva / Mentorships

10. DAVID, Ksenja, Rogelj, Irena (mentor), Golc-Wondra, Alenka (komentor). Uvajanje in
optimizacija metode za dolo~anje CoQ10 v mleku in mle~nih izdelkih : diplomsko delo,
univerzitetni {tudij = Introduction and optimization of method for determination of CoQ10
in milk and dairy products : graduation thesis, university studies, (Biotehni{ka fakulteta,
Oddelek za `ivilstvo, Ljubljana, Diplomske naloge, 1248). Ljubljana: ¢K. David¥, 2007. IX, 61
f., tabele. ¢COBISS.SI-ID 3317880¥

11. MILIVOJEVI], Luka, Dolinar, Marko (mentor), Golc-Wondra, Alenka (komentor). Vpliv
pektoliti~nih encimov na fenolne spojine soka ~rnega ribeza : diplomsko delo. Ljubljana: ¢L.
Milivojevi}¥, 2007. X, 51 f. ¢COBISS.SI-ID 28547077¥

12. ZAVRL, Katja, Zupan~i~-Kralj, Lucija (mentor), Vovk, Irena (komentor). Dolo~anje triterpenoidov
s povr{in zeljnih listov : diplomsko delo. Ljubljana: ¢K. Zavrl¥, 2007. 71 f. ¢COBISS.SI-ID
7094857¥

13. GROZNIK, Darja, Zupan~i~-Kralj, Lucija (mentor), Simonovska, Breda(delovni mentor).
Dolo~evanje likopena v prehranskem dopolnilu s teko~insko kromatografijo : diplomsko delo.
Ljubljana: ¢D. Groznik¥, 2007. XIII, 58 f. ¢COBISS.SI-ID 28770821¥

Intervjuji / Interviews

14. [KRLEC, Janez, JEZERNIK, Karel, LENAR^I^, Jadran, @MITEK, Janko, KOSEC, Marija, REM[KAR,
Maja, KRAMBERGER, Iztok, Kern, Marko (oseba, ki intervjuva). Obrt in podjetni{tvo pred
izzivi novih ~asov : znanost in razvoj v slu`bi obrti in podjetni{tva. Obrtnik, jun. 2007, letn.
36, {t. 6, str. 17. ¢COBISS.SI-ID 12039702¥
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V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. AN@LOVAR, Alojz, CRNJAK OREL, Zorica, @IGON, Majda. Copper(I) oxide and metallic copper
particles formed in 1,2-propane diol. J. Eur. Ceram. Soc., 2007, vol. 27, no. 2/3, str. 987-
991. ¢COBISS.SI-ID 3589146¥

2. CRNJAK OREL, Zorica, AN@LOVAR, Alojz, DRA@I], Goran, @IGON, Majda. Cuprous oxide
nanowires prepared by an additive-free polyol process. Cryst. Growth Des., 2007, vol. 7, no.
2, str. 453-458. ¢COBISS.SI-ID 3645978¥

3. FRIEDRICH, Jo`ica, ZALAR, Polona, MOHOR^I^, Martina, KLUN, Ur{a, KR@AN, Andrej. Ability
of fungi to degrade synthetic polymer nylon-6. Chemosphere, 2007, vol. 67, iss. 10, str.
2089-2095. ¢COBISS.SI-ID 3598618¥

4. HUSKI], Miroslav, @IGON, Majda. PMMA/MMT nanocomposites prepared by one-step in
situ intercalative solution polymerization. Eur. Polym. J., 2007, vol. 43, no. 12, str. 4891-
4897. ¢COBISS.SI-ID 3827482¥

5. KLANJ[EK GUNDE, Marta, KUNAVER, Matja`, ̂ EKADA, Miha. Surface analysis of matt powder
coatings. Dyes Pigm., 2007, vol. 74, no. 1, str. 202-207. ¢COBISS.SI-ID 3629338¥

6. MALAVA[I^, ^rt, BRULC, Bla`, ^EBA[EK, Petra, DAHMANN, Georg, HEINE, Niklas, BEVK,
David, GRO[ELJ, Uro{, MEDEN, Anton, STANOVNIK, Branko, SVETE, Jurij. Combinatorial
solution-phase synthesis of (2S,4S)-4-acylamino-5-oxopyrrolidine-2-carboxamides. J. Comb.

Chem., 2007, vol. 9, no. 2, str. 219-229. ¢COBISS.SI-ID 28465925¥

7. PAVLI^, Matja`, KUNAVER, Matja`, PETRI^, Marko. Prou~evanje penetracije lu`ila v les =
Assessment of the stain penetration in wood. Les (Ljublj.), 2007, let. 59, {t. 9/10, str. 223-
225. ¢COBISS.SI-ID 1606537¥

L07
Laboratorij za polimerno
kemijo in tehnologijo

Laboratory for Polymer
Chemistry and Technology
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8. POLJAN[EK, Ida, LIKOZAR, Bla`, KRAJNC, Matja`. Kinetics of hydroxymethyl phenols formation
by in-line FTIR spectroscopy. J. Appl. Polym. Sci., 2007, vol. 106, no. 2, str. 878-888. ¢COBISS.SI-
ID 28751877¥

9. @AGAR, Ema, HUSKI], Miroslav, @IGON, Majda. Structure-to-properties relationship of
aliphatic hyperbranched polyesters. V: Polymer architecture - from structure to functional
control : the European chemistry congress, Budapest 27-31 August, 2006, (Macromol. Chem.

Phys., vol. 208, No. 13, 2007). Basel: Hüthig & Wepf, 2007, vol. 208, no. 13, str. 1379-
1387. ¢COBISS.SI-ID 3741722¥

10. GABER[^EK, Miran, KAU^I^, Ven~eslav, OREL, Boris, @IGON, Majda. Svet na minus deveto :
nanotehnologija na Kemijskem in{titutu. Delo (Ljubl.), 14. jun. 2007, leto 49, {t. 135, str. 25.
¢COBISS.SI-ID 3872794¥

V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

11. AN@LOVAR, Alojz, CRNJAK OREL, Zorica, @IGON, Majda. Nanocomposites with nano-to-
submicrometer size zinc oxide as an effective UV absorber = Nanokompoziti pripravljeni uz
dodatak nano/mikrometarskog cink oksida za efikasne UV absorbere : ¢invited lecture¥. V:
^ATI], Igor (ur.). Polimerni materijali i dodaci polimerima : savjetovanje : conference, Zagreb,
15. i 16. studeni = 15th and 16th November 2007. Zagreb: Dru{tvo za plastiku i gumu =
Society of plastics and rubber engineers, 2007, str. 97-100. ¢COBISS.SI-ID 3823898¥

12. HUSKI], Miroslav, @IGON, Majda. Poly(methyl-methacrylate)/ montmorillonite
nanocomposites = Nanokompoziti poli(metil-metakrilata) i modificiranog montmorilonita :
¢lecture¥. V: ^ATI], Igor (ur.). Polimerni materijali i dodaci polimerima : savjetovanje :
conference, Zagreb, 15. i 16. studeni = 15th and 16th November 2007. Zagreb: Dru{tvo za
plastiku i gumu = Society of plastics and rubber engineers, 2007, str. 111-118. ¢COBISS.SI-
ID 3824410¥

13. JASIUKAITYTE, Edita, KUNAVER, Matja`, STRLI^, Matija. Cellulose degradation in acid catalyzed
glycolysis : ¢poster¥. V: Italic 4, May 8-10, 2007, Monte Porzio Catone, Rome - Italy. Science
& technology of biomasses: advances and challenges : materials, chemicals & processes
from agricultural and forest biomass : proceedings book. Rome: Tor Vergata University, 2007,
str. 228-231. ¢COBISS.SI-ID 3709978¥

14. KLANJ[EK GUNDE, Marta, KUNAVER, Matja`, ̂ EKADA, Miha. The influence of surface texture
parameters on specular gloss of powder coatings. V: Visual appearance : proceedings of the
CIE expert symposium, 19-20 October 2006, Paris, France, (CIE, no. x032:2007). Austria:
Commission internationale de l’éclairage, CIE Central Bureau, 2007, str. 76-82. ¢COBISS.SI-
ID 3751450¥

15. KUNAVER, Matja`, KR@AN, Andrej, TI[LER, Vesna. Liquid wood as a feedstock for polymer
synthesis : ¢lecture¥. V: Italic 4, May 8-10, 2007, Monte Porzio Catone, Rome - Italy. Science
& technology of biomasses: advances and challenges : materials, chemicals & processes
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from agricultural and forest biomass : proceedings book. Rome: Tor Vergata University, 2007,
str. 49-53. ¢COBISS.SI-ID 3717402¥

16. MOHORKO, Jo{t, POLJAN[EK, Ida, KRAJNC, Matja`. Synthesis and characterization of
melamine-formaldehyde prepolymer for the manufacture of the resilient foams. V: European
polymer congress ¢also¥ epf, 2-6 july, 2007, Congress centre Bernardin, Portoro`, Slovenia.
Ljubljana: Slovenian Chemical Society, 2007, str. ¢1-2¥. ¢COBISS.SI-ID 28755205¥

Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

17. HEMJINDA, Sarunya, KR@AN, Andrej, CHIELLINI, Emo, MIERTUS, Stanislav. Environmentally
degradable polymeric materials and plastics ¢also¥ EDP : guidelines to standards and testing
practices. Trieste: International Centre for Science and High Technology, United Nations
Industrial Development Organization, 2007. 28 str. ¢COBISS.SI-ID 3670298¥

Patenti in patentne prijave / Patents and Patent Applications

18. AN@LOVAR, Alojz, CRNJAK OREL, Zorica, @IGON, Majda. Nanodelci in nano`i~ke ZnO z
organofilno povr{ino in njihovi nanokompoziti s polimetil metakrilatom : slovenska patenta
prijava {t.  P-200700294, datum prijave 14. nov. 2007. Ljubljana: Urad Republike Slovenije
za intelektualno lastnino, 2007. 13 str. ¢COBISS.SI-ID 3829530¥

19. MAKOVEC, Darko, GYERGYEK, Sa{o, HUSKI], Miroslav, DROFENIK, Mihael. Postopek priprave
magnetnih nanokompozitov z visoko vsebnostjo nanodelcev dispergiranih v polimerni matrici
: patentna prijava {t. 200700122. ¢COBISS.SI-ID 21334823¥

20. TI[LER, Vesna, KUNAVER, Matja`. Priprava in uporaba uteko~injenega lesa za pridobivanje
toplotne energije : {tevilka prijave P-200700021, datum prijave 30. nov. 2007. Ljubljana:
Urad Republike Slovenije za intelektualno lastnino, 2007. 3 str. ¢COBISS.SI-ID 3864090¥

Mentorstva / Mentorships

21. GRM, Judita, @igon, Majda (mentor). Nanokompoziti polimetilmetakrilata in cinkovega oksida,
sintetiziranega s poliolno metodo : diplomsko delo. Ljubljana: ¢J. Grm¥, 2007. 54 f., tabele.
¢COBISS.SI-ID 29130501¥

22. MIHALI], Davor, Ti{ler, Vesna (mentor), Kunaver, Matja` (komentor). Optimizacija izdelave
poliuretanske pene z uporabo uteko~injenega lesa : diplomsko delo : visoko{olski strokovni
{tudij = Optimization of polyurethane foam production using liquefied wood : graduation
thesis : higher professional studies. Ljubljana: ¢D. Mihali}¥, 2007. VIII, 49 f. ¢COBISS.SI-ID
1601417¥

Uredni{tva / Editorships

23. Pigment & resin technology. Kunaver, Matja` (~lan uredni{kega odbora 2003-). London:
Sawell Publications. ISSN 0369-9420. ¢COBISS.SI-ID 6575621¥
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24. Surface coatings international, Part B, Coatings transactions. Kunaver, Matja` (~lan uredni{kega
odbora 2001-). Wembley: SURFEX Limited, 2001-2006. ISSN 1476-4865. ¢COBISS.SI-ID
23326213¥

25. Acta chimica slovenica. @igon, Majda (~lan uredni{kega odbora 2001-).  Ljubljana: Slovensko
kemijsko dru{tvo: =Slovenian Chemical Society, 1993-. ISSN 1318-0207. ¢COBISS.SI-ID
14086149¥

26. E-polymers. @igon, Majda (~lan uredni{kega sveta 2001-). ¢Online ed.¥. ¢Eltville¥: B. Jung,
2001-. ISSN 1618-7229. ¢COBISS.SI-ID 2553882¥

27. IJPAC. International journal of polymer analysis and characterization. @igon, Majda (~lan
uredni{kega sveta 2006-). Lausanne: Gordon and Breach, 1995-. ISSN 1023-666X. ¢COBISS.SI-
ID 655386¥

28. Kemija u industriji. @igon, Majda (~lan uredni{kega sveta 2001-). Zagreb: Hrvatsko dru{tvo
kemijskih in`enjera i tehnologa, 1952-. ISSN 0022-9830. ¢COBISS.SI-ID 747524¥

29. Materiali in tehnologije. @igon, Majda (podro~ni urednik 2000-). Ljubljana: In{titut za kovinske
materiale in tehnologije, 2000-. ISSN 1580-2949. ¢COBISS.SI-ID 106193664¥

Intervjuji / Interviews

30. @IGON, Majda, Lunder, Sonja Sara (oseba, ki intervjuva). V evropskem merilu so slovenski
dose`ki primerljivi : intervju: Majda @igon, predsednica Evropske polimerne federacije. IRT

3000, 2007, letn. 2, {t. 9, str. 128-130. ¢COBISS.SI-ID 3821594¥
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V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. STEPHAN, Michel, [TERK, Damjan, MODEC, Barbara, MOHAR, Barbara. Study of the reaction
of bulky aryllithium reagents with 3,4-dimethyl-2,5-diphenyl-1,3,2-oxazaphospholidine-2-
borane derived from ephedrine. J. Org. Chem., 2007, vol. 72, no. 21, str. 8010-8018.
¢COBISS.SI-ID 3807258¥

Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

2. STEPHAN, Michel, MOHAR, Barbara. N-arenesulfonyl- and N-alkylsulfamoyl-1,2-
diphenylethylenediamine ligands for ruthenium-catalyzed asymmetric transfer hydrogenation
of activated ketones. V: ROBERTS, Stanley M. (ur.), WHITTALL, John (ur.). Catalysts for Fine
Chemical Synthesis. Vol. 5, Regio- and stereo-controlled oxidations and reductions. John
Wiley, 2007, str. 113-116. ¢COBISS.SI-ID 3772698¥

Patenti in patentne prijave / Patents and Patent Applications

3. [TIMAC, Anton, MOHAR, Barbara, STEPHAN, Michel, BEVC, Mojca, ZUPET, Rok, GARTNER,
Andrej, KRO[ELJ, Vesna, SMRKOLJ, Matej. Process for the preparation of ezetimibe and
derivatives thereof : European patent application 07001537.5-2117, date of filing 24.01.07.
¢S.l.: s.n.¥, 2007. ¢COBISS.SI-ID 3772186¥

Uredni{tva / Editorships

4. Croatica chemica acta. Kobe, Jo`e (~lan uredni{kega sveta 2000-). Zagreb: Hrvatsko kemijsko
dru{tvo, 1956-. ISSN 0011-1643. ¢COBISS.SI-ID 22807¥

L08
Laboratorij za organsko sintezo
in kemijo zdravil

Laboratory for Organic and
Medicinal Chemistry



226

Izbrana bibliografija v letu 2007
Selected Bibliography in Year 2007



227

Izbrana bibliografija v letu 2007
Selected Bibliography in Year 2007

V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. CERJAN-STEFANOVI], [tefica, ZABUKOVEC LOGAR, Nata{a, MARGETA, Karmen, NOVAK
TU[AR, Nata{a, AR^ON, Iztok, MAVER, Ksenija, KOVA^, Janez, KAU^I^, Ven~eslav. Structural
investigation of Zn2+ sorption on clinoptilolite tuff from the Vranjska Banja deposit in Serbia.
V: BOWMAN, Robert S. (ur.). Zeolite ‘06 : proceedings of the 7th International conference
on the occurrence, properties and utilization of natural zeolites : 16-21 July 2006, Soccoro,
New Mexico, (Micropor. Mesopor. Mat., vol. 105, Issue 3, 2007). Amsterdam: Elsevier,
2007, vol. 105, issue 3, str. 251-259. ¢COBISS.SI-ID 3774234¥

2. HABIB, Sami, SALAMÉ, Petra, LAUNAY, Franck, SEMMER-HERLÉDAN, Virginie, MARIE, Olivier,
ZHAO, Wei, NOVAK TU[AR, Nata{a, GÉDÉON, Antoine. Investigation of the catalytic activity
of extracted and smoothly calcined arenesulfonic modified SBA-15 materials. J. Mol. Catal.,

A, Chem., 2007, vol. 271, no. 1/2, str. 117-125. ¢COBISS.SI-ID 3815450¥

3. KOKALJ, Anton, DOMINKO, Robert, MALI, Gregor, MEDEN, Anton, GABER[^EK, Miran,
JAMNIK, Janko. Beyond one-electron reaction in Li cathode materials : designing
Li2MnxFe1-xSiO4. Chem. Mater., 2007, vol. 19, no. 15, str. 3633-3640. ¢COBISS.SI-ID 3734554¥

4. MALI, Gregor. Spin-locking and recoupling of homonuclear dipolar interaction between
spin-3/2 nuclei under magic-angle sample spinning. J. Magn. Reson., 2007, vol. 185, no.
2, str. 318-325. ¢COBISS.SI-ID 3675162¥

5. MAZAJ, Matja`, ZABUKOVEC LOGAR, Nata{a, MALI, Gregor, NOVAK TU[AR, Nata{a, AR^ON,
Iztok, RISTI], Alenka, RE^NIK, Aleksander, KAU^I^, Ven~eslav. Synthesis and structural
properties of titanium containing microporous/mesoporous silicate composite (Ti, Al)-Beta/
MCM-48. V: Inside pores workshop in situ study and development of processes involving
nanoporous solids : Montpellier, 19-23 March 2006, (Micropor. Mesopor. Mat., vol. 99,
issues 1-2, 2007). Amsterdam: Elsevier, 2007, vol. 99, no. 1/2, str. 3-13. ¢COBISS.SI-ID
3636250¥
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6. NOVAK TU[AR, Nata{a, RISTI], Alenka, CECOWSKI, Sa{a, AR^ON, Iztok, LAZAR, Karoly,
AMENITSCH, Heinz, KAU^I^, Ven~eslav. Local environment of isolated iron in mesoporous
silicate catalyst FeTUD-1. Micropor. Mesopor. Mat., 2007, vol. 104, no. 1/3, str. 289-295.
¢COBISS.SI-ID 3752986¥

7. STOJAKOVI], \or|e, RAJI], Nevenka, MRAK, Maja, KAU^I^, Ven~eslav. A kinetic study of
the thermal degradation of cetyltrimethylammonium bromide inside the mesoporous SBA-
3 molecular sieve. J. Serb. Chem. Soc., 2007, vol. 72, no. 12, str. 1309-1319. ¢COBISS.SI-ID
3844122¥

8. STOJAKOVI], \or|e, RAJI], Nevenka, SAJI], Sanja, ZABUKOVEC LOGAR, Nata{a, KAU^I^,
Ven~eslav. A kinetic study of the thermal degradation of 3-methylaminopropylamine inside
AlPO4-21. J. Therm. Anal. Calorim., 2007, vol. 87, no. 2, str. 339-343. ¢COBISS.SI-ID 3506714¥

9. FIR, Mojca, VINCE, Jelica, [URCA VUK, Angela, VIL^NIK, Alja`, JOVANOVSKI, Vasko, MALI,
Gregor, OREL, Boris, SIMON^I^, Barbara. Functionalisation of cotton with hydrophobic urea/
polydimethylsiloxane sol-gel hybrid. Acta Chim. Slov., 2007, vol. 54, no. 1, str. 144-148.
¢COBISS.SI-ID 3680026¥

10. GABER[^EK, Miran, KAU^I^, Ven~eslav, OREL, Boris, @IGON, Majda. Svet na minus deveto :
nanotehnologija na Kemijskem in{titutu. Delo (Ljubl.), 14. jun. 2007, leto 49, {t. 135, str. 25.
¢COBISS.SI-ID 3872794¥

11. ZABUKOVEC LOGAR, Nata{a, KAU^I^, Ven~eslav. Nanoporozni materiali za ~istej{e tehnologije.
2. del. Kem. {oli, 2007, let. 19, {t. 1, str. 4-9. ¢COBISS.SI-ID 3760922¥

V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

12. DOMINKO, Robert, GABER[^EK, Miran, BELE, Marjan, MALI, Gregor, MEDEN, Anton, HAN@EL,
Darko, KOKALJ, Anton, JAMNIK, Janko. Li2MSiO4 (M=Fe and/or Mn) cathode materials :
¢invited lecture¥. V: International Battery Materials Association 2007 conference : Shenzhen,
China, November 16-20, 2007. ¢S.l.¥: International Battery Materials Association, 2007, str.
14-15. ¢COBISS.SI-ID 3831834¥

13. KAU^I^, Ven~eslav, ZABUKOVEC LOGAR, Nata{a, NOVAK TU[AR, Nata{a, RISTI], Alenka,
MALI, Gregor, MAZAJ, Matja`. Metal-modified microporous and mesoporous materials :
¢invited lecture¥. V: 3rd International workshop InsidePores, Alicante, Spain, September 24-
26, 2007. New challenges for nanoporous materials : IN-SItu study and DEvelopment of
processes involving PORous Solids (INSIDE-POReS) : scientific program and abstracts volume.
Alicante ¢Spain¥: University of Alicante, Laboratory for advanced materials, Department of
inorganic chemistry, 2007, str. 17-21. ¢COBISS.SI-ID 3806490¥

14. MAZAJ, Matja`, COSTACURTA, Stefano, ZABUKOVEC LOGAR, Nata{a, MALI, Gregor,
THIBAULT-STARZYK, Frederic, SOLLER-ILLIA, Galo, KAU^I^, Ven~eslav. Large pore mesoporous
aluminophosphate thin films with cubic pore arrangement : ¢lecture¥. V: XIV Forum zeolitowe
: 16-21 September 2007, Kocierz, Poland : materialy = proceedings. Krakow ¢Poland¥: Polskie
towarzystwo zeolitowe = Polish Zeolite association, 2007, str. 89-94. ¢COBISS.SI-ID 3795738¥
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15. MILOJEVI], Maja, DONDUR, Vera, DAMJANOVI], Ljiljana, RAKI], Vesna, RAJI], Nevenka,
RISTI], Alenka. The activity of iron-containing zeolitic materials for the catalytic oxidation in
aqueous solutions. V: USKOKOVI], Dragan (ur.). Selected papers presented at the 8th
conference of the Yugoslav Materials research Society : Herceg Novi, Montenegro, September
4-8, 2006, (Mat. Sci. Forum, vol. 555). Aedermannsdorf: Trans Tech Publications, 2007, vol.
555, str. 213-218. ¢COBISS.SI-ID 3693338¥

16. ZABUKOVEC LOGAR, Nata{a, RAJI], Nevenka, KAU^I^, Ven~eslav. Structural characterisation
of porous metal-carboxylates as potential hydrogen storage materials : ¢lecture¥. V: XIV
Forum zeolitowe : 16-21 September 2007, Kocierz, Poland : materialy = proceedings. Krakow
¢Poland¥: Polskie towarzystwo zeolitowe = Polish Zeolite association, 2007, str. 143-148.
¢COBISS.SI-ID 3795994¥

Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

17. ZABUKOVEC LOGAR, Nata{a, KRAJNC, Peter. Kemija, nanoporozni materiali, katalizatorji. V:
NAVODNIK, Janez (ur.). Slovenija je ustvarjena za nanotehnologije : izdelki in tehnologije
prihodnosti. 1. izd. Celje: Navodnik, 2007, str. 158-168. ¢COBISS.SI-ID 11483926¥

Mentorstva / Mentorships

18. KLJAJI], Alen, Pejovnik, Stane (mentor), Kau~i~, Ven~eslav (komentor), Novak Tu{ar, Nata{a
(delovni mentor). Sinteza antimonovih mezoporoznih silikatov : diplomsko delo. Ljubljana:
¢A. Kljaji}¥, 2007. 51 f. ¢COBISS.SI-ID 28730117¥

19. LIPOV[EK, Alja, Meden, Anton (mentor), Kau~i~, Ven~eslav (komentor), Risti}, Alenka (delovni
mentor). Sinteza mikroporoznega vanadijevega silikalita : diplomsko delo. Ljubljana: ¢A.
Lipov{ek¥, 2007. 69 f. ¢COBISS.SI-ID 28636421¥

Uredni{tva / Editorships

20. Acta chimica slovenica. Kau~i~, Ven~eslav (~lan uredni{kega odbora 1998-).  Ljubljana:
Slovensko kemijsko dru{tvo: =Slovenian Chemical Society, 1993-. ISSN 1318-0207.
¢COBISS.SI-ID 14086149¥

21. International journal of molecular sciences. Kau~i~, Ven~eslav (~lan uredni{kega odbora 2001-
). Basel: MDPI Center. ISSN 1422-0067. ¢COBISS.SI-ID 2779162¥

22. Microporous and mesoporous materials. Kau~i~, Ven~eslav (~lan uredni{kega odbora 2003-
). Amsterdam (etc.): Elsevier, 1998-. ISSN 1387-1811. ¢COBISS.SI-ID 1595162¥
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1. BALAYA, Palani, JAMNIK, Janko, FLEIG, Jürgen, MAIER, Joachim. Mesoscopic hole conduction
in nanocrystalline SrTiO3 : a detailed analysis by impedance spectroscopy. J. Electrochem.

Soc., 2007, vol. 154, no. 6, str. P69-P76. ¢COBISS.SI-ID 3727386¥

2. ^AMPELJ, Stanislav, MAKOVEC, Darko, BELE, Marjan, DROFENIK, Mihael, JAMNIK, Janko.
Sinteza magnetnih nanodelcev, funkcionaliziranih s tanko plastjo silike = Synthesis of magnetic
nanoparticles functionalized with thin layer of silica. Mater. tehnol., mar./apr. 2007, letn. 41,
{t. 2, str. 103-107. ¢COBISS.SI-ID 604586¥

3. DOMINKO, Robert, BELE, Marjan, GOUPIL, Jean-Michel, GABER[^EK, Miran, HAN@EL, Darko,
AR^ON, Iztok, JAMNIK, Janko. Wired porous cathode materials : a novel concept for synthesis
of LiFePO4. Chem. Mater., 2007, vol. 19, no. 12, str. 2960-2969. ¢COBISS.SI-ID 3707674¥

4. DOMINKO, Robert, GABER[^EK, Miran, BELE, Marjan, MIHAILOVI], Dragan, JAMNIK, Janko.
Carbon nanocoatings on active materials for Li-ion batteries. J. Eur. Ceram. Soc., 2007, vol.
27, no. 2/3, str. 909-913. ¢COBISS.SI-ID 3634970¥

5. DOMINKO, Robert, BELE, Marjan, KOKALJ, Anton, GABER[^EK, Miran, JAMNIK, Janko.
Li2MnSiO4 as a potential Li-battery cathode material. V: The 11th International meeting on
lithium batteries : Biarritz, France, 18-23 June 2006 : IMLB-2006, (J. Power Sources, vol.
174, Issue 2). Lausanne: Elsevier, 2007, vol. 174, no. 2, str. 457-461. ¢COBISS.SI-ID 3767322¥

6. DOMINKO, Robert, DUPONT, Löic, GABER[^EK, Miran, JAMNIK, Janko, BAUDRIN, Emmanuel.
Alkali hexatitanates-A2Ti6O13 (A = Na, K) as host structure for reversible lithium insertion. V:
The 11th International meeting on lithium batteries : Biarritz, France, 18-23 June 2006 :
IMLB-2006, (J. Power Sources, vol. 174, Issue 2). Lausanne: Elsevier, 2007, vol. 174, no. 2,
str. 1172-1176. ¢COBISS.SI-ID 3767066¥

7. GABER[^EK, Miran, DOMINKO, Robert, JAMNIK, Janko. The meaning of impedance
measurements of LiFePO4 cathodes : a linearity study. V: The 11th International meeting on
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lithium batteries : Biarritz, France, 18-23 June 2006 : IMLB-2006, (J. Power Sources, vol.
174, Issue 2). Lausanne: Elsevier, 2007, vol. 174, no. 2, str. 944-948. ¢COBISS.SI-ID 3767578¥

8. GABER[^EK, Miran, DOMINKO, Robert, JAMNIK, Janko. Is small particle size more important
than carbon coating? An example study on LiFePO4 cathodes. Electrochem. Commun., 2007,
vol. 9, no. 12, str. 2778-2783. ¢COBISS.SI-ID 3825434¥

9. GABER[^EK, Miran, KÜZMA, Mirjana, JAMNIK, Janko. Electrochemical kinetics of porous,
carbon-decorated LiFePO4 cathodes : separation of wiring effects from solid state diffusion.
PCCP. Phys. Chem. Chem. Phys., 2007, vol. 9, no. 15, str. 1815-1820. ¢COBISS.SI-ID 3701530¥

10. GODEC, Alja`, MAVER, Uro{, BELE, Marjan, PLANIN[EK, Odon, SR^I^, Stanko, GABER[^EK,
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stabilization of amorphous nifedipine in a nanoporous silica xerogel carrier. Int. J. Pharm.,
2007, vol. 343, no. 1/2, str. 131-140. ¢COBISS.SI-ID 3768602¥

11. GUO, Xiangxin, MATEI, Ion, JAMNIK, Janko, LEE, Jong-Sook, MAIER, Joachim. Defect chemical
modeling of mesoscopic ion conduction in nanosized CaF2/BaF2 multilayer heterostructures.
Phys. Rev., B, Condens. Matter Mater. Phys., 2007, vol. B 76, no. 12, str. 125429-1-125429-
7. ¢COBISS.SI-ID 3819546¥

12. HRIBERNIK, Silvo, SFILIGOJ-SMOLE, Majda, STANA-KLEINSCHEK, Karin, BELE, Marjan, JAMNIK,
Janko, GABER[^EK, Miran. Flame retardant activity of SiO2-coated regenerated cellulose
fibres. Polym. Degrad. Stab., 2007, vol. 92, no. 11, str. 1957-1965. ¢COBISS.SI-ID 3823130¥

13. HU, Yong-Sheng, GUO, Yu-Guo, DOMINKO, Robert, GABER[^EK, Miran, JAMNIK, Janko,
MAIER, Joachim. Improved electrode performance of porous LiFePO4 using RuO2 as an oxidic
nanoscale interconnect. Adv. Mater. (Weinh.), 2007, vol. 19, no. 15, str. 1963-1966.
¢COBISS.SI-ID 3749914¥

14. JAMNIK, Janko. Electrochemistry of crystalline mixed conductors : concepts and examples
with SrTiO3. Chem. Biochem. Eng. Q., 2007, vol. 21, no. 1, str. 15-19. ¢COBISS.SI-ID 3768346¥

15. KOKALJ, Anton, DOMINKO, Robert, MALI, Gregor, MEDEN, Anton, GABER[^EK, Miran,
JAMNIK, Janko. Beyond one-electron reaction in Li cathode materials : designing
Li2MnxFe1-xSiO4. Chem. Mater., 2007, vol. 19, no. 15, str. 3633-3640. ¢COBISS.SI-ID 3734554¥

16. LAFONT, Ugo, SIMONIN, Loic, GABER[^EK, Miran, KELDER, Eric. Carbon coating via an alkyl
phosphonic acid grafting route : application on TiO2. V: The 11th International meeting on
lithium batteries : Biarritz, France, 18-23 June 2006 : IMLB-2006, (J. Power Sources, vol.
174, Issue 2). Lausanne: Elsevier, 2007, no. 2, vol. 174, str. 1104-1108. ¢COBISS.SI-ID
3768090¥

17. MAVER, Uro{, GODEC, Alja`, BELE, Marjan, PLANIN[EK, Odon, GABER[^EK, Miran, SR^I^,
Stanko, JAMNIK, Janko. Novel hybrid silica xerogels for stabilization and controlled release
of drug. Int. J. Pharm., 2007, vol. 330, no. 1/2, str. 164-174. ¢COBISS.SI-ID 3635482¥
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18. MO[KON, Jo`e, DOMINKO, Robert, CERC KORO[EC, Romana, GABER[^EK, Miran, JAMNIK,
Janko. Morphology and electrical properties of conductive carbon coatings for cathode
materials. V: The 11th International meeting on lithium batteries : Biarritz, France, 18-23
June 2006 : IMLB-2006, (J. Power Sources, vol. 174, Issue 2). Lausanne: Elsevier, 2007, vol.
174, no. 2, str. 683-688. ¢COBISS.SI-ID 3765530¥

19. SIIMAN, Olavi, JITIANU, Andrei, BELE, Marjan, GROM, Patricia, MATIJEVI], Egon. Amplified
light scattering and emission of silver and silver core-silica shell particles. J. Colloid Interf.

Sci., 2007, vol. 309, no. 1, str. 8-20. ¢COBISS.SI-ID 3692058¥

20. STRM^NIK, Du{an, REBEC, Peter, GABER[^EK, Miran, TRIPKOVIC, Dusan, STAMENKOVIC,
Vojislav, LUCAS, Christopher, MARKOVIC, Nenad M. Relationship between the surface coverage
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Interf., 2007, vol. 111 C, no. 50, str. 18672-18678. ¢COBISS.SI-ID 3837210¥

21. UMEK, Polona, CERC KORO[EC, Romana, JAN^AR, Bo{tjan, DOMINKO, Robert, AR^ON, Denis.
The influence of the reaction temperature on the morphology of sodium titanate 1D
nanostructures and a study of their thermal stability. J. Nanosci. Nanotechnol., 2007, vol. 9,
no. 10, str. 3502-3508. ¢COBISS.SI-ID 20956199¥

22. GABER[^EK, Miran. Kmalu serijski elektri~ni avtomobil : ¢Elektri~na vozila¥ Za njihov razvoj je
treba razviti precej bolj{e akumulatorje. Finance, 19.feb.2007, {t. 33 ¢2529¥, str. 24, priloga
Logistika in transport. ¢COBISS.SI-ID 3661082¥

23. GABER[^EK, Miran, KAU^I^, Ven~eslav, OREL, Boris, @IGON, Majda. Svet na minus deveto :
nanotehnologija na Kemijskem in{titutu. Delo (Ljubl.), 14. jun. 2007, leto 49, {t. 135, str. 25.
¢COBISS.SI-ID 3872794¥

V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

24. DOMINKO, Robert, GABER[^EK, Miran, BELE, Marjan, MALI, Gregor, MEDEN, Anton, HAN@EL,
Darko, KOKALJ, Anton, JAMNIK, Janko. Li2MSiO4 (M=Fe and/or Mn) cathode materials :
¢invited lecture¥. V: International Battery Materials Association 2007 conference : Shenzhen,
China, November 16-20, 2007. ¢S.l.¥: International Battery Materials Association, 2007, str.
14-15. ¢COBISS.SI-ID 3831834¥

25. DOMINKO, Robert, PEJOVNIK, Stane. Electrochemical wiring in battery materials : ¢invited
lecture¥. V: International Battery Materials Association 2007 conference : Shenzhen, China,
November 16-20, 2007. ¢S.l.¥: International Battery Materials Association, 2007, str. 8-9.
¢COBISS.SI-ID 3831578¥

26. HRIBAR, Gorazd, @NIDAR[I^, Andrej, BELE, Marjan, ^AMPELJ, Stanislav, MAKOVEC, Darko,
GABER[^EK, Miran, GABERC-POREKAR, Vladka, VENTURINI, Peter. Coordinative binding on
different types of nanoparticles. V: RATHORE, T. S. (ur.). Proceedings of the International
Conference on Nanotechnology & Health Care Applications : NateHCA-07. Mumbai: IETE
Mumbai Centre, 2007, str. C 30-35. ¢COBISS.SI-ID 3836954¥
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Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

27. GABER[^EK, Miran. Tehnologija kovin in keramike : u~no gradivo za {tudente ALU - Industrijsko
oblikovanje. Ljubljana: ¢M. Gaber{~ek¥, 2007. 89 str. ¢COBISS.SI-ID 3892250¥

Patenti in patentne prijave / Patents and Patent Applications

28. STAKNE, Kristina, SFILIGOJ-SMOLE, Majda, STANA-KLEINSCHEK, Karin, LOBNIK, Aleksandra,
BELE, Marjan, JAMNIK, Janko. Metoda za modifikacijo raznovrstnih vlaken z nanonanosi :
odlo~ba o podelitvi patenta SI 22094 A, dne 05.03.2007 : prijava patenta P-200500210,
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2007. ¢17¥ f. ¢COBISS.SI-ID 9804566¥
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M. (somentor). Active sites for PEM fuel cell reactions in model and real systems : ph. d.
dissertation = Aktivna mesta za reakcije v PEM gorivnih celicah v modelnih in realnih sistemih
: doktorska disertacija. Ljubljana: ¢D. Strm~nik¥, 2007. 99, IX f. ¢COBISS.SI-ID 29192197¥

30. GODEC, Alja`, Sr~i~, Stanko (mentor), Gaber{~ek, Miran (komentor). Vpliv prostorske restrikcije
na nastanek in stabilnost polimorfnih in amorfnih oblik = The influence of space restriction
on the formation and stability of polymorphic and amorphic forms : diplomska naloga,
(Diplomske naloge). Ljubljana: ¢A. Godec¥, 2007. 48 f. ¢COBISS.SI-ID 2164337¥

Mentorstva / Mentorships

31. CONTE, Donato Ercole, Dominko, Robert (mentor). Structural and electrochemical
characterisation of Li2FeSiO4 prepared by different synthesis conditions : ¢master thesis¥.
¢S.l.: D.E. Conte¥, 2007. 52 f. ¢COBISS.SI-ID 3792922¥

32. STRM^NIK, Du{an, Markovic, Nenad M. (mentor), Gaber{~ek, Miran (komentor). Active sites
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34. MAVER, Uro{, Sr~i~, Stanko (mentor), Bele, Marjan (komentor). Nov hibridni kserogel silike
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stabilization and controlles release of drug : diplomska naloga, (Diplomske naloge). Ljubljana:
¢U. Maver¥, 2007. 37 f. ¢COBISS.SI-ID 2173297¥
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Intervjuji / Interviews

35. VENTURINI, Peter, Kontler-Salamon, Jasna (oseba, ki intervjuva). Vrhunski v vsem, manjka le
nobelovec : ob jubileju Kemijskega in{tituta smo se pogovarjali z direktorjem doc. dr. Petrom
Venturinijem. Delo (Ljubl.), 31. maj 2007, leto 49, {t. 123, str. 18. ¢COBISS.SI-ID 3703578¥
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3686426¥***

5. RAJ^EVI], Uro{, HUDLER, Petra, MIJOVSKI, Gordan, GORJANC, Gregor, HÖLZL, Georg, REP[E,
Stanislav, JUVAN, Robert, KOVA^, Milena, HUBER, Christian G., KOMEL, Radovan. Assessment
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znanost in dru`ba = Conference on Bioscience and Society, October 4-5, 2007, Ljubljana,
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20. KENIG, Maja, Menart, Viktor (mentor), [trukelj, Borut (komentor). Razvoj metod afinitetne
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delo. Ljubljana: ¢T. T. Peternelj¥, 2007. VIII, 66 str. ¢COBISS.SI-ID 28722693¥***
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cancer with two-dimensional gel electrophoresis: optimization of the procedure and
preliminary experiments : graduation thesis : university studies, (Biotehni{ka fakulteta, Enota
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3739418¥

2. BEN^INA, Mojca, BABI^, Janja, PODGORNIK, Ale{. Preparation and characterisation of
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catechins inhibit bacterial DNA gyrase by interaction with its ATP binding site. J. Med. Chem.,
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17. TR^EK, Janja, JERNEJC, Katarina, MATSUSHITA, Kazunobu. The highly tolerant acetic acid
bacterium Gluconacetobact ereuropaeus adapts to the presence of acetic acid by changes in
lipid composition, morphological properties and PQQ-dependent ADH expression.
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univerzi MIT v ZDA. Dobro jutro, 10. nov. 2007, leto 6, {t. 129, str. 4. ¢COBISS.SI-ID 18611511¥
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tabele. ¢COBISS.SI-ID 2112881¥

34. MOHOR^I^, Martina, Jerala, Roman (mentor), Friedrich, Jo`ica (komentor). Biotehnolo{ko
pridobivanje, lastnosti ter mehanizem delovanja mangan peroksidaz bazidiomicetnih gliv :
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rekombinantnega proteina MD-2 : diplomsko delo. Ljubljana: ¢P. Podkri`nik¥, 2007. VII, 60 f.
¢COBISS.SI-ID 29020933¥

38. CIGLI^, Monika, Anderluh, Gregor (mentor), Jerala, Roman (komentor). Vpliv sprememb
proteina MyD88 na signalizacijo Tollu-podobnih receptorjev : diplomsko delo, univerzitetni
{tudij = The effect of modification of protein Myd88 on Toll-like receptor signaling : graduation
thesis, university studies, (Biotehni{ka fakulteta, Enota medoddel~nega {tudija mikrobiologije,
Ljubljana, Diplomske naloge, 310). Ljubljana: ¢M. Cigli~¥, 2007. XVIII, 80 f., tabele. ¢COBISS.SI-
ID 3342968¥

39. [EGEDIN, Urban, Plazl, Igor (mentor), Legi{a, Matic (komentor). Dolo~anje metabolnih
pretokov pri kvasovki Saccharomyces cerevisiae : diplomsko delo. Ljubljana: ¢U. [egedin¥,
2007. XI, 64 f. ¢COBISS.SI-ID 29038853¥

40. ZUPIN, Gregor, Narat, Mojca (mentor), Jerala, Roman (komentor). Vpliv raznolikosti bakterijskih
endotoksinov na imunski odziv : diplomsko delo, univerzitetni {tudij = Influence of bacterial
endotoxin diversity on immune response : graduation thesis, university studies, (Biotehni{ka
fakulteta, Enota medoddel~nega {tudija mikrobiologije, Ljubljana, Diplomske naloge, 296).
Ljubljana: ¢G. Zupin¥, 2007. X, 80 f., tabele. ¢COBISS.SI-ID 3314296¥

Intervjuji / Interviews

41. JERALA, Roman, Bertoncelj, Mateja (oseba, ki intervjuva). Na{i spet premagali Harvard in
Cambridge : {tudenti ljubljanske univerze drugi~ najbolj{i. Finance, 13. nov. 2007, {t. 216,
str. 16-17. ¢COBISS.SI-ID 3855130¥

42. JERALA, Roman, Bo{njak, Dragica (oseba, ki intervjuva). Nov korak k razumevanju u~inkovitej{e
celi~ne obrambe pred virusi HIV : ameri{ka zlata medalja za slovenske {tudente. Delo (Ljubl.),
15. nov. 2007, leto 49, {t. 263, str. 19. ¢COBISS.SI-ID 3855386¥

43. JERALA, Roman, Jevni{ek, (oseba, ki intervjuva). Na{i {tudenti so med najbolj{imi : odkrili so
novo metodo za zdravljenje virusa HIV. Jana (Ljubl.), 20. nov. 2007, let. 35, {t. 47, str. 38.
¢COBISS.SI-ID 3856154¥

44. JERALA, Roman, Lipov{ek, Iztok (oseba, ki intervjuva). [tudentje “umorili” virus HIV : ¢ekipa
{tudentov potuje v Boston na meduniverzitetno tekmovanje genetsko na~rtovanih strojev¥.
Dobro jutro, 3. nov. 2007, leto 6, {t. 128, str. 4-5. ¢COBISS.SI-ID 3853850¥
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1. PINTAR, Albin, BATISTA, Jurka. Catalytic stepwise nitrate hydrogenation in batch-recycle
fixed-bed reactor. J. Hazard. Mater., 2007, vol. 149, no. 2, str. 387-398. ¢COBISS.SI-ID
3800090¥

2. PINTAR, Albin, BATISTA, Jurka, HO^EVAR, Stanko. Nanostructured CuxCe1-xO2-y mixed oxide
catalysts : characterization and WGS activity tests. J. Colloid Interf. Sci., 2007, vol. 307, no.
1, str. 145-157. ¢COBISS.SI-ID 3647258¥

3. PINTAR, Albin, MALACEA, Raluca, PINEL, Catherine, BESSON, Michèle. Catalytic three-phase
diastereoselective hydrogenation of o-toluic and 2-methyl nicotinic acid derivatives : in situ
FTIR/ATR investigation. Vibr. Spectrosc., 2007, vol. 45, no. 1, str. 18-26. ¢COBISS.SI-ID
3807514¥

4. ZEVNIK, Luka, LEVEC, Janez. Gas-expanded liquids : determination of the expansion coefficient
by an acoustic technique. J. Supercrit. Fluids, 2007, vol. 41, no. 1, str. 158-163. ¢COBISS.SI-
ID 3675418¥

5. ZEVNIK, Luka, LEVEC, Janez. Hydrogen solubility in CO2-expanded 2-propanol and in propane-
expanded 2-propanol determined by an acoustic sensor. J. Supercrit. Fluids, 2007, vol. 41,
no. 3, str. 335-342. ¢COBISS.SI-ID 3687450¥

6. LEVEC, Janez, PINTAR, Albin. Catalytic wet-air oxidation process : a review. Catal. Today,
2007, vol. 124, no. 3/4, str. 172-184. ¢COBISS.SI-ID 3726618¥

Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

7. HO^EVAR, Stanko. Hydrogen production and cleaning from renewable feedstock. V:
GRAZIANI, Mauro (ur.), FORNASIERO, Paolo (ur.). Renewable resources and renewable energy
: a global challenge. Boca Raton ¢USA¥: CRC Press, cop. 2007, str. 157-196. ¢COBISS.SI-ID
3638042¥

L13
Laboratorij za katalizo in
reakcijsko in`enirstvo

Laboratory for Catalysis and
Chemical Reaction Engineering



248

Izbrana bibliografija v letu 2007
Selected Bibliography in Year 2007

Doktorati, magisteriji in diplome / Ph.D., M.Sc. and B.Sc. Theses

8. ZEVNIK, Luka, Levec, Janez (mentor). Karakterizacija s plinom ekspandiranih teko~in z akusti~no
metodo : doktorska disertacija. Ljubljana: ¢L. Zevnik¥, 2007. XVI, 177 str. ¢COBISS.SI-ID
28456453¥

Mentorstva / Mentorships

9. ZEVNIK, Luka, Levec, Janez (mentor). Karakterizacija s plinom ekspandiranih teko~in z akusti~no
metodo : doktorska disertacija. Ljubljana: ¢L. Zevnik¥, 2007. XVI, 177 str. ¢COBISS.SI-ID
28456453¥

10. NASTRAN, Tilen, Levec, Janez (mentor), Ho~evar, Stanko (delovni mentor). Stacionarni model
nizkotemperaturne gorivne celice s protonsko izmenjalno membrano : diplomsko delo.
Ljubljana: ¢T. Nastran¥, 2007. XII, 75 f. ¢COBISS.SI-ID 28877573¥

11. PERKO, David, Levec, Janez (mentor). Model membranskega reaktorja : diplomsko delo.
Ljubljana: ¢D. Perko¥, 2007. 52, ¢15¥ f. pril. ¢COBISS.SI-ID 28950789¥

Uredni{tva / Editorships

12. Acta chimica slovenica. Levec, Janez (~lan uredni{kega odbora 1998-).  Ljubljana: Slovensko
kemijsko dru{tvo: =Slovenian Chemical Society, 1993-. ISSN 1318-0207. ¢COBISS.SI-ID
14086149¥

13. Chinese journal of chemical engineering. Levec, Janez (~lan uredni{kega sveta 2000-). Beijing:
Chemical Industry Press; Heidelberg; New York; Tokyo: Springer-Verlag Berlin, 1982-. ISSN
1004-9541. ¢COBISS.SI-ID 2317850¥

14. International journal of chemical engineering. Levec, Janez (~lan uredni{kega odbora 2008-
). New York; Cairo: Hindawi Publishing Corporation, 2008-. ISSN 1687-806X. ¢COBISS.SI-ID
3883290¥
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1. FELE @ILNIK, Ljudmila, JAZBIN[EK, Alma, HVALA, Ale{, VRE^ER, Franc, KLAMT, Andreas.
Solubility of sodium diclorofenac in different solvents. V: ECONOMOU, Athanassios (ur.).
Properties and phase equilibria for product and process design, (Fluid phase equil., vol. 261,
Issue 1/2, 2007). Amsterdam: Elsevier, 2007, vol. 261, iss. 1/2, str. 140-145. ¢COBISS.SI-ID
3815706¥

2. GRILC, Viktor, LIPOV[EK, Franc. Regeneracija topil iz odpadnih me{anic. Gospod. odpad.,
maj 2007, let. 16, {t. 62, str. 5-10. ¢COBISS.SI-ID 3732250¥

V celoti objavljeni prispevki s konferenc / Full Text Conference Contributions

3. FELE @ILNIK, Ljudmila, JAZBIN[EK, Alma, HVALA, Ale{, VRE^ER, Franc. Solubility of diclorofenac
sodium in different solvents. V: Eleventh International conference on properties and phase
equilibria for product and process design ¢also¥ PPEPPD, May 20-25, 2007, Hersonissos,
Crete,Grece. Conference proceedings : PPEPPD 2007. ¢S. l.: s. n.¥, 2007, str. 1-9. ¢COBISS.SI-
ID 3720218¥

4. GRILC, Viktor, AMBRO@, Sonja. Stabilization of the waste sludge from wall paint industry. V:
COSSU, Raffaello (ur.), DIAZ, Luis F. (ur.), STEGMANN, Rainer (ur.). 11th International Waste
Management and Landfill Symposium, 1-5 October 2007, S. Margherita di Pula, Cagliari,
Sardinia, Italy. Sardinia 2007 : proceedings. ¢S.l.¥: CISA, Environmental Sanitary Engineering
Centre, cop. 2007, str. 1-7. ¢COBISS.SI-ID 3875354¥

5. ZUPAN^I^, Gregor Drago, GRILC, Viktor, URANJEK @EVART, Nata{a, RO[, Milenko. Obdelava
blat iz malih biolo{kih ~istilnih naprav. V: RO[, Milenko (ur.). Zbornik referatov. Ljubljana:
Slovensko dru{tvo za za{~ito voda, 2007, str. 71-77. ¢COBISS.SI-ID 3828762¥

Monografije in sestavki v monografijah / Monographs and Contributions in Monographs

6. DOHRN, Ralf, LEIBERICH, Ricarda, FELE @ILNIK, Ljudmila. Solubility related to reaction and
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process design. V: LETCHER, Trevor Melvyn (ur.). Developments and applications in solubility.
Cambridge: RSC Publishing, cop. 2007, str. 273-291. ¢COBISS.SI-ID 3658522¥

Mentorstva / Mentorships

7. PER, Jernej, Grilc, Viktor (mentor), Ribari~-Lasnik, Cvetka (komentor). Metodologija za sanacijo
okoljsko degradiranih industrijskih obmo~ij : magistrsko delo. Ljubljana: ¢J. Per¥, 2007. 96 f.
¢COBISS.SI-ID 28572165¥

8. ZUPAN^I^, Kri{tof, Grilc, Viktor (mentor). Mehansko biolo{ka obdelava odpadkov in mo`nost
njene uporabe v Sloveniji : diplomska naloga = Mechanical-biological treatment of wastes
and chances of its implementation in Slovenia : graduation thesis. Ljubljana: ¢K. Zupan~i~¥,
2007. XXII, 95 str. ¢COBISS.SI-ID 3502433¥

Uredni{tva / Editorships

9. Kemija u industriji. Grilc, Viktor (~lan uredni{kega sveta 2005-). Zagreb: Hrvatsko dru{tvo
kemijskih in`enjera i tehnologa, 1952-. ISSN 0022-9830. http://nippur.irb.hr/hrv/kui.
¢COBISS.SI-ID 747524¥

10. Ujma. Husi}, Muharem (~lan uredni{kega sveta 1987-). Ljubljana: Ministrstvo za obrambo:
Uprava RS za za{~ito in re{evanje, 1987-. ISSN 0353-085X. ¢COBISS.SI-ID 16348418¥



251

Izbrana bibliografija v letu 2007
Selected Bibliography in Year 2007

V celoti objavljeni ~lanki (znanstveni, strokovni, poljudni) / Full Text Articles 

1. KAZIMIERCZUK, Krzysztof, ZAWADZKA, Anna, KOZMINSKI, Wiktor, ZHUKOV, Igor. Lineshapes
and artifacts in multidimensional Fourier transform of arbitrary sampled NMR data sets. J.
Magn. Reson., 2007, vol. 188, no. 2, str. 344-356. ¢COBISS.SI-ID 3813658¥

2. PODBEV[EK, Peter, HUD, Nicholas V., PLAVEC, Janez. NMR evaluation of ammonium ion
movement within a unimolecular G-quadruplex in solution. Nucleic Acids Res., 2007, vol.
35, no. 8, str. 2554-2563. ¢COBISS.SI-ID 3700762¥

3. PODBEV[EK, Peter, [KET, Primo`, PLAVEC, Janez. NMR study of ammonium ion binding to
d¢G3T4G4¥2 and d¢G4(T4G4)3¥ G-quadruplexes. Nucleos., Nucleot. & Nucl. Acids, 2007, vol. 26,
str. 1547-1551. ¢COBISS.SI-ID 3835162¥

4. PREKUPEC, Svjetlana, MAKUC, Damjan, PLAVEC, Janez, [UMAN, Lidija, KRALJ, Marijeta,
PAVELI], Kre{imir, BALZARINI, Jan, DE CLERCQ, Erik, MINTAS, Mladen, RAI]-MALI], Silvana.
Novel C-6 fluorinated acyclic side chain pyrimidine derivatives : synthesis, 1H and 13C NMR
conformational studies, and antiviral and cytostatic evaluations. J. Med. Chem., 2007, vol.
50, no. 13, str. 3037-3045. ¢COBISS.SI-ID 3724826¥

5. [KET, Primo`, PLAVEC, Janez. Not all g-quadruplexes exhibit ion-channel-like properties :
NMR study of ammonium ion (non)movement within the d(G3T4G4)2 quadruplex. J. Am.

Chem. Soc., 2007, vol. 129, no. 28, str. 8794-8800. ¢COBISS.SI-ID 3727642¥

6. ZHUKOV, Igor, BAYER, Peter, SCHÖLERMANN, Beate, EJCHART, Andrzej. 15N magnetic
relaxation study of backbone dynamics of the ribosome-associated cold shock response
protein Yfia of Escherichia coli. Acta Biochim. Pol., 2007, vol. 54, no. 4, str. 769-775.
¢COBISS.SI-ID 3845914¥

7. AVBELJ, Franc, BOR[TNIK, Branko, NOVI^, Marjana, PLAVEC, Janez. Spopad z rakom in
genetsko pogojenimi boleznimi : raziskave na podro~ju strukturne in teoreti~ne kemije na
Kemijskem in{titutu. Delo (Ljubl.), 31. maj 2007, leto 49, {t. 123, str. 18. ¢COBISS.SI-ID
3703834¥
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8. COPF, Franc, PI[OT, Ven~eslav, HRIBERNIK, Marija, RAVNIK, Dean, PETRE[IN, Eugen, HERMAN,
Simon, JAVORNIK, Daniel, KRANZ, C., STANOVNIK, Branko, NACHTIGALL, W., BRAUN, K.,
PLAVEC, Janez, VENGUST, Vilibald, KRAMBERGER, Slavko, PAVLOV^I^, Vinko, FAUST, G.,
COPF, Peter, COPF, F., GROS, M., ERHATI^ [IRNIK, Romana, FILIPPENKO, V. A., WITTE, Hartmut,
GRABOW, Jörg, SCHILLING, C. Subchondral compact bone presented as part of a hydro- and
thermodynamic system in femoral head and of a femoral condyle shock absorber. V: KESEL,
Antonia B. (ur.), ZEHREN, Doris (ur.). Dritter Bionik Kongress, Bremen, 27.-28. Oktober 2006.
Bionik: Patente aus der Natur : Tagungsberichte. Bremen: Bionik-Innovations-Centrum, cop.
2007, str. 1-10. ¢COBISS.SI-ID 11596566¥
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