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Participants and Guests,

It is an honor to have all the participants in 8" International Symposium of
Pharmaceutical Sciences. This symposium was organized triennially by Ankara
University, Faculty of Pharmacy until 8" symposium then it was decided to be held
every three years.

It will be a great pleasure to be your host in Ankara.

As our leader Ataturk said "We believe that there will be no future for human without
science". Countries that have science and technology also have economical power.
There are no borders for knowledge so science is the most important factor that
brings people and countries together.

A development of science and technology mostly depends on academia due to the
fact that research and teaching both take considerable components in where science
and technology be alive for further developments and we believe that without
researcher's ideas and knowledge, university concept cannot be realized in high
standards.

In Turkey, we have an enormous increase in scientific publications according to
Science Citation Index. Turkish scientists believe that the increase in scientific
development will not be high enough and one of the most important things is to
produce the scientific research into technological development by the factors of
innovation. Because science brings the meaning of better living conditions along with
technology development and also broadens the aspects of quality of life.

Dear guests,

Turkey is developing rapidly in many areas. After the official acceptance as a
candidate member of EU resulted from Helsinki Meeting in 1999, many regulations
have been taken place in the several areas including politics, economy, and
science nationwide. As you all may know, universities are the initial institutions that
are expected to adapt themselves into mentioned EU regulations, and fortunately, |
would like to say that universities in Turkey are the institutions that can be adapted
themselves most easily to the concepts of EU. Therefore, universities will have a
significant assignment to expand the issues of EU related to economy, politics, law,
and mostly in scientific developments in the adaptation process to these new
guidelines.

Turkey is geographically located in the junction of Europe, Asia and Middle East, and
also has young population that will bring the dynamism and enthusiasm in the
cultural adaptation progress to EU as being a modern and unique Islamic country by
secularism. Besides this, as a member of NATO which is a crucial organization that
assumes responsibility and an important status for the safety of Europe, Turkey
took an imperative role since and during the "cold war" era that construct Turkey as
an indispensable country which plays an imperative role within the Islamic and Turki
countries. So that, due to this commendable perception, the integration of Turkey
to EU will hold several beneficial issues for both sides as Turkey is-being considered in
the bridge role between cultures and religious in terms of economy, politics, humanity
and of course, scientific development.

It is considered the fact by EU that Turkey has some time for fully integration to the
union unless some of the main aspects would be. anticipated as the necessity in
which we deem that the incorporation process will take much shorter time than
expected due to our potential of developments and background of historical
experience.
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IMPACT OF CHIRALITY ON ENVIRONMENTAL ANALYSIS
H. Y. Aboul-Enein

Pharmaceutical and Medicinal Chemistry Department, Pharmaceutical, The Pharmaceutical and
Drug Industires Research Division, National Research Center (NRC), Dokki, Cairo 12311,
EGYPT

Analysis of chiral pollutants by an achiral chromatographic assay does not provide the
comprehensive information about their side effects as enantiomers of chiral pollutants may have
different toxicities. Liquid chromatography (LC) including high-performance liquid
chromatography (HPLC) and capillary electrophoresis (CE) has emerged as one of the best
chromatographic methods used for the enantioselective analysis of pesticides and agrochemicals.
In LC, different classes of the CSPs can be used with a variety of mobile phases. Wide choice of
the mobile phases in LC also enhances the range of its applications. Liquid chromatographic
methods can be used for the enantiosclective analysis of the organochlorine pollutants by
coupling it with many of the advance detection techniques such as mass spectrometer (MS),
optical detectors etc. Therefore, due to the rapid advancement of the stereoselective LC, it is
becoming a reliable modality. Several examples for the chiral analyses of these chiral
agrochemicals will be presented. A sound and uniform policy should be developed regarding the
regulation of chirality of pesticides, insecticides, fungicides and other agrochemicals at
International level. It is very urgent to develop certain guidelines before exposing the notorious
chiral compounds to our environment. Therefore, the environmental authorities world wide
should come forward on this issue and initiate a guideline and formulate a harmonical policy on
the use of chiral agrochemicals.

Ali I, Aboul-Enein HY (2004) Chiral pollutants: Distribution, toxicity and analysis by
chromatography and capillary electrophoresis, Johan Wily & Sons, Chichester, UK.




PL-2
IAM.PC: A USEFUL TOOL FOR PREDICTING MEMBRANE PERMEABILITY
A. Adejare

Department of Pharmaceutical Sciences, Philadelphia College of Pharmacy, University of the
Sciences in Philadelphia, Philadelphia, Pennsylvania 19104, USA

Research efforts in our laboratory include design and syntheses of compounds which can be used
in the treatment of Alzheimer’s disease (AD). The mechanisms being investigated are inhibition
of y-secretase, an enzyme believed to be key in the formation of amyloid plaques; and n-methyl-
D-aspartate (NMDA) receptor antagonism as overexcitation is linked to neurodegeneration.
Oral administration is clearly preferred in terms of drugs for treating AD because of the target
population. Questions that have arisen from our studies include how we can predict whether a
novel compound obtained will be absorbed if taken orally and if so whether or not it can cross
the blood brain barrier and therefore reach desired central nervous system (CNS) sites. There
are many biological models for addressing those questions. However, we are more interested in
predictions based on physicochemical properties of the compounds. We therefore began a
project to determine compound membrane permeability based on physicochemical properties.
The Lipinski’s rule of 5 already addresses the key parameters for the prediction of oral
bioavailability of a drug.' The parameters taken into consideration include molecular weight,
hydrogen bonding abilities, and log P. Molecular weight and hydrogen bonding abilities can be
determined and are less subject to interpretation. We believe that log P is too simplistic a
measure of complex interactions between a compound and biological membrane and that
immobilized artificial membrane (IAM) is a much better measure. This is because
phosphatidylcholine (PC) found on biological membranes can be used as packing on IAM
columns. The resulting columns are therefore better able to simulate interaction of the drug with
biological membrane.”

Solute ‘Solute
“. K jam 1;.

éééééééé .

Cell Membrane IAM Chromatography Surface

Figure 1. Permeation of solute through biological membrane as compared with IAM.PC surface.

As part of our investigation, pharmaceutical profiling studies were conducted on compound 1, a
novel prototype member of a y-secretase inhibitors class.” These studies included determination
of solubility, dissociation constant (pKa), octanol/water partition coefficient (log P) and the
capacity factor (k’jam) on IAM.PC chromatographic columns. The compound was very slightly
soluble in water (0.12 £ 0.05 mg/mL) but the solubility increased considerably in basic medium
(0.27 £+ 0.06 mg/mL). The other values obtained were pKa (10.36 + 0.11) and log P (3.36 *
0.16) that was determined by shake flask method and (3.31 + 0.01) determined by high
performance liquid chromatography (HPLC). The experimentally determined log P values
correlated well with the calculated one of 3.44. The observed log k’jam value of (2.79 + 0.04)
indicates that the compound can reasonably be expected to have high membrane permeability
and therefore good absorption profile if taken orally.
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Compound 1

In follow-up studies, the partitioning of structurally diverse and functionally unrelated set of 21
compounds was studied using IAM.PC. The aqueous capacity factors (log k’jamw) of the
compounds were correlated with their logarithms of octanol/water partition coefficient (log P) to
determine whether molecular binding on IAM columns can predict permeability of drugs
through biological membranes such as intestinal membrane. Good correlation was obtained
between log k’jamw and log P of the compounds (r = 0.952). For a subset of 8 compounds, log
k’1amw showed better correlation with log % of human absorption than did log P. We therefore
now reconstruct the “box™ within which a lead should fall to be a true lead for drug discovery
purposes for compounds meant for oral administration.

A

% False lead

¢ tricky lead

0 g truejlead

Optimal properties for orally octive compounds are found within the
logk'|am-HB-MW box

Though many in-vitro physicochemical based techniques are available to predict membranes
permeability; JAM.PC is a promising tool for easy and reproducible prediction. Prediction of
blood-brain permeability using this technology is being examined.

Financial support of USA NIH Grant #s 7R15NS036393-04 and 1R15NS050177-01A1 are
gratefully acknowledged.

1. Lipinski, C. A.; Lombardo, F.; Dominy, B. W.; Feeney, P. J. Experimental and Computational
Approaches to Estimate Solubility and Permeability in Drug Discovery and Development
Settings. Adv.Drug Deliv. Rev. 1997, 23, 3-25.

2. Pidgeon, C.; Ong, S.; Liu, H.; Qiu, X.; Pidgeon, M.; Dantzig, A. H.; Munroe, J.; Hornback, W.
J.; Kasher, J. S.; Glunz, L. et al. IAM Chromatography: An in Vitro Screen for Predicting Drug
Membrane Permeability. J. Med. Chem. 1995, 17, 590-594.

3. El-Gendy, A. M.; Adejare, A. Membrane Permeability Related Physicochemical Properties of
a Novel y-Secretase Inhibitor. Int. J. Pharm. 2004, 280, 47-55.
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ANTIBIOTIC RESISTANCE MECHANISMS IN HELICOBACTER PYLORI

Y. Akyon

Hacettepe University, Faculty of Medicine, Department of Microbiology and Clinical
Microbiology, 06100, Sthhiye, Ankara, Turkey

Helicobacter pylori is a Gram negative infectious agent that chronically infects the gastric
mucosa of half the human population. Although most of the infected individuals are
asymptomatic H. pylori is the causative of gastritis and peptic ulcer disease and the early risk
factor for gastric cancer (1,2). Infection occurs preferentially in early childhood and despite host
immune responses, once established tends to persist for years or decades. The discovery that
most stomach diseases are a consequence of a Helicobacter pylori infection has completely
changed the management of stomach diseases. Antimicrobials are the treatment of choice in
addition to proton pump inhibitors (PPIs) or ranitidine bismuth. According to European
Maastrich 2-2000 report; Patients who have H. pylori whom are diagnosed duodenal or gastric
ulcer, MALT lymphoma, atrophic gastritis, stomach cancer, patients whom had a newly stomach
resection, patients who have first degree relatives with stomach cancer and if the patient
him/herself wants treatment are the first group patient which will receive H. pylori treatment.
The second group of patients who will receive treatment are; functional dyspeptic patients,
patients who will be treated with anti-acid drugs for a long period (patients with
gastroesophageal reflux disease), patients receiving anti-inflamatory drugs (3). There is no ideal
drug regimen to cure H. pylori infection. Metronidazole, clarithromycin, amoxycillin and
tetracyclin are the antimicrobials for the treatment of infection. Besides combination therapy
with antimicrobials, H2-receptor antagonists, protone pump inhibitors (PPI) or bismuth salts are
also added to the treatment protocole. H. pylori eradication rate is 80-90 % in the patients where
standart drug regimen is applied. 10-20 % of treatment failure is due to; patient in compliance to
the treatment, not completing the treatment due to drug side effects and most importantly the
resistance of H. pylori to the chosen antimicrobial or antimicrobials (4). According to Maastrich
2-2000 concensus a combined therapy with clarithromycin, amoxycillin and a PPI is the first
choice treatment regimen for H. pylori infection. The second choice of regimen is; quadraple
therapy with metronidazole, tetracycline, bismuth salt and PPI(3). The quinolones, furozolidone
and rifabutin are the choice of drugs that can be chosen by the doctor, if both therapy regimens
were a failure. We are now faced with the problem of antimicrobial resistance, which is the main
cause of treatment failure. H. pylori acquires resistance essentially via point mutations, and
today this phenomenon is found with most antibacterials. The most important resistance to
consider is that to clarithromycin, since it is the first-choice antibacterial and clarithromycin
resistance is highly clinically significant. Quadruple therapy or triple therapies with amoxicillin-
metronidazole or tetracycline-metronidazole and a PPI or ranitidine bismuth can then be used
despite a possible resistance to metronidazole if the strain is resistant to clarithromycin.
Resistance to both clarithromycin and metronidazole may lead to the use of other combinations.
i.e. amoxicillin-rifabutin, amoxicillin-levofloxacin or amoxicillin-furazolidone. Resistance to
any of these drugs means their use must be avoided. In some instances, it may also be advisable
to prescribe amoxicillin as the sole antibacterial, or to use a quadruple therapy with furazolidone
instead of metronidazole.




Metronidazole is a drug from the 5-nitroimidazole group. The S-nitroimidazoles are prodrugs,
they need to be activated within the target cell. H. pylori nitroreductase enzymes activate
metronidazole. rdxA and frxA genes produce the nitrodeductase enzymes. The effect of
metronidazole is on molecules like DNA, RNA, proteins, fatty-acids. Resistance to
metronidazole in H. pylori is by the inactivation of nitroreductase and/or falvadoxin
oxidoreductase. The frame shift mutations in rdxA gene increases the minumum inhibitory
concentration (MIC) levels. The mutations in the frxA gene is responsible of lower level of MIC
resistance (5,6). Clarithromycin, from the macrolide group of antibiotics, is the first choice of
drug in the treatment of H. pylori. Clarithromycin inhibits the protein synthesis by binding to
the 50S subunit of the ribosome. The resistance in clarithromycin is due to point mutations. The
mutation occurs in the 23S rRNA gene 2142 (A2142G) -2143 (A2143G) bases, mostly
adenine—>guanine and rarely adenine—>cytosine (7). In recent years there are new reports of
point mutation sites in the 23S rRNA gene. Amoxicillin is a cell wall synthesis inhibitor.
Resistance to beta-lactam antibiotics is due to their beta-lactamase production, the structural
difference in the penicillin binding proteins (PBP) or differentiation of the other proteins
responsible for cell wall synthesis (10, 11, 12). There are 7 PBP in H. pylori (13, 14, 15). Mittl et
al has defined a beta-lactamease specific to H. pylori (16). However, the resistance to
amoxicillin in H. pylori could not be related to the defined beta-lactamases (17). PBP-D could
not be identified in resistant strains (18). Recent findings show that in PBP1A the change of
serine to arginine causes high level of resistance to amoxicillin (19). Tetracyclines shows its
antibacterial activity by inhibiting the protein synthesis by binding to the 30S subunit of
ribosomes. The resistance to tetracyclines in H. pylori is due to the mutations in 16S rRNA (20).
The resistance in the 16S rRNA is reported to be in the change of 3 base pairs; AGAgs.028 =2
TTC and this could be detected by PCR-RFLP (restiction fragment lenght polymorphism) (21).
Although it is theoretically possible to cure a drug-resistant H. pylori infection, a practical
limitation is the availability of the drugs in certain countries. Furthermore, the progressive
increase in drug resistance warrants the need for new antibacterials in the near future.

l. Blaser MJ. Helicobacter pylori: microbiology of a “slow” bacterial infection. Trends

Microbiol 1993; 1: 255-260.

Blaser MJ, Parsonnet J. Parasitizm by the “slow” bacterium Helicobacter pylori leads to

altered gastric homeastasis and neoplasia. J Clin Invest 1994; 94: 4-8.

3. Malfertheiner P, Megraud F, O’Morain C, et al. Current concepts in the management of
Helicobacter pylori infection — the Maastricht 2-2000 Consensus report. Alimet
Pharmacol Ther 2002; 16: 167 — 80.

4. Goh KL. Update on the management of Helicobacter pylori infection, including drug-

resistant organisms. J Gastroenterol Hepatol 2002; 17: 482-487.

Sisson G, Jeong JY, Goodwin A, et al. Metronidazole activation is mutagenic and causes

DNA fragmentation in Helicobacter pylori and in Escherichia coli containing a cloned

H. pylori rdxA™ (nitroreductase) gene. J Bacteriol 2000; 182 (18): 5091-5096.

6. Mukhopadhyay AK, Jeong JY, Dailidiene D, Hoffman PS, Berg DE. The rdxA
ferredoxin gene can down-regulate frxA nitroreductase gene expression and is essential
in many strains of Helicobacter pylori. ] Bacteriol 2003;185(9): 2927-2935.

7. Owen RJ. Molecular testing for antibiotic resistance in Helicobacter pylori. GUT 2002;
50: 285 —289.

8. Megraud F. Resistance of Helicobacter pylori to antibiotics and its impact on treatment
options. Drug Res Updates. 2001; 4: 178 — 86.

9. Fujimura S, Kato S, linuma K, Watanabe A. In vitro exposure to macrolide antibiotics in
Helicobacter pylori starins isolated from children. J Infect Chemother 2004; 10: 128 —
130.
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QUALITY NEEDS FOR THE DEVELOPMENT OF TRADITIONAL HERBAL
MEDICINAL PRODUCTS

R. Bauer

Institute of Pharmaceutical Sciences, Karl-Franzens-Universitit Graz, Universitdtsplatz 4, A-
8010 Graz, Austria

The use of herbal products as medicine has long tradition all over the world [1]. In recent years,
safety, efficacy and quality of these products have become important issues for health
authorities. In the European Union, the use of traditional herbal medicinal products has recently
been regulated in Directive 2004/24/EC [2]. It requires 30 years of medicinal use with at least 15
years of use related to the European Union. As long as the efficacy of these medicinal products
is plausible on the basis of long-standing use and experience, clinical studies and pre-clinical
tests are not obligatory for such products from the regulatory point of view. However, quality
needs to be demonstrated in any case. Tests for identity, purity and content are obligatory, since
adulterations and substitutions are still common practice. As long as corresponding monographs
are available, these tests have to be performed according to pharmacopoeias. Therefore, for
TCM drugs it may be necessary to consult the English Edition of. However, the preparation of
monographs for Chinese herbal drugs in the European Pharmacopoeia is in progress. In addition
to microscopy, fingerprint analysis by TLC or HPLC can be used to guarantee identity and
consistent quality. Corresponding monographs have already been developed for Chinese plants
[3]. In the Pharmacopoeia of the Peoples Republic of China HPLC methods are more and more
used to determine the amount of relevant constituents. Tests for contaminations with heavy
metals, pesticides, fungicides, micro-organisms and mycotoxins are reasonable as well [4]. Some
examples of medicinal plants from Asia will be presented, by which the different quality needs
for the development of traditional herbal medicinal products will be demonstrated.

—

. C. Bodeker et al. (2005) WHO Global Atlas of Traditional, Complementary and
Alternative Medicine. World Health Organization, Kobe.

M. Silano, M. De Vincenzi, A. De Vincenzi, V. Silano. Fitoterapia 2004, 75: 107-116.
H. Wagner und R. Bauer (Eds.) Chinese Drug Monographs and Analysis. Verlag fiir
Ganzheitliche Medizin Dr. Erich Withr GmbH, Kétzting (1996 - 2006)

4. R.Bauer. Drug Information Journal 1998, 32, 101-110.
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PL-5
THE EFFECT OF REACTIVE OXYGEN SPECIES (ROS) ON AIRWAYS

V. Bauer!, Y. Itoz, S. Métyés', V. Pucovsk)'/l, F. Bauer’

"Inst. Exp. Pharmacol. SASc, Bratislava, Slovakia, “Fac. Med. Kyushu Univ. Fukuoka, Japan,
*Neonat. Dept. Distr. Hosp., Nové Zamky, Slovakia

ROS are key factors playing important role in tissue damage under different pathological
conditions including those of airways, particularly in patients with reduced antioxidant defenses
(ROP, IRDS, ARDS, BPD, COPD, inflammation, etc.) and epithelium damage. Knowledge of
pathophysiological mechanisms of these disorders could be helpful in rational prevention and
therapy. Since ROS might affect smooth muscle, epithelium, endothelium, innervation, membrane
lipids, receptors, transmitter systems, prostanoid production, Ca”" homeostasis, etc., the effects of
exogenous H>0; or O, (produced by xanthine/xanthine oxidase — X/XO and pyrogallol), *OH
(produced by FeSO4/H;0, or FeSOg/ascorbic acid), H,O, and HOCI (generated by electrolysis
of the bathing solution - EL) were recorded on the muscle tone, excitatory and inhibitory
neurotransmission of guinea pig and cat tracheal strips or rings, as well as on [Ca®'];, membrane
potential and membrane currents. In intact preparations, the muscle tension was unaffected by
0,", while H,0,, “OH and EL produced a biphasic response, contraction followed by relaxation
accompanied by an increase in TBARS and a decrease in non-protein thiols. The enhanced
trachealis tension was inhibited by antioxidants (e.g. N-acetylcysteine, stobadine, trolox, manitol).
Removal of epithelium or blockade of NO synthase by L-NOARG reduced the relaxatlon and
unmasked or enhanced the ROS mduced trachealis contraction. H,O, increased free [Ca *]i (both
in the absence and presence of Ca®"., which effect developed faster and was larger in the presence
of Ca**,) with a subsequent augmentation of muscle tone, the stimulation-evoked e.j.p.s and
contractions, as well as enhanced Ca** and voltage-sensitive potassium conductance. DEDTCA
(inhibitor of endogenous SOD) ameliorated the inhibitory action of pyrogallol and X/XO on the
relaxatory action of an NO generator SNAP and the noncholinergic-nonadrenergic (NANC) i.j.p.s
and relaxations (due to peroxynitrite formed from O," and NO). Blockade of cyclooxygenase
(COX) by indomethacin enhanced the amplitude and duration of contractions on the intact and
denuded preparations. Nordihydroguaiaretic acid (inhibitor of lipoxygenase - LOX) pretreatment
did not alter the responses elicited by ROS in intact preparations and reduced thenr action on the
denuded ones. Our results suggest that a) various ROS due to mainly the Ca*'; release contract
tracheal smooth muscle with simultaneous activation (K" conductance) and release of epithelium
derived relaxing factors (NO and VIP), b) epithelium possesses ROS scavenging capacity which
is under physiological conditions high enough to protect smooth muscle from some of their
actions, ¢) O," have multiple actions, presumably due to its dismutation to H>O, and presence of
both O," and H,0, simultaneously. While H,O, seems to be responsible for elevation of muscle
tone and augmentation of smooth muscle contraction elicited by nerve stimulation, O;™ inhibits
muscle tone, cholinergic and NANC neurotransmission, and d) COX products participate in
relaxation and LOX products in contraction caused by ROS in airways.
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SUPRAMOLECULAR MATERIALS USED IN THE HIGH-THROUGHPUT
SCREENING TECHNOLOGIES FOR DRUG DESIGN

G. Bazylak

Department of Pharmaco-Bromatology, Faculty of Pharmacy, Collegium Medicum, Nicolaus
Copernicus University, Jagiellonska 13, PL-85-067 Bydgoszcz, Poland

The use of calixarene derivatives as the self-assembled building blocks to form a variety of well-
defined nanonstructures including membrane mimicking materials, vesicles, nanotubes,
nanofibers, and gelators for extension of the label-free high-throughput screening (HTS)
methodologies of combinatorial drug candidate binding to various membrane and membrane
receptors has been reviewed. Especially, recent advances which enable understanding of chiral
behaviour and subsequent ability to control the molecular recognition phenomena of calixarene
derived soft nanostructures and resulting impact of these nanomaterials on the future progress in
the HTS wafer-scale micro-/nanofluidic and high-density nanoarrays technologies has been
addressed. In addition the increasing capability of the cell-mimicking self-assembled calixarene
and/or glycolipid functionalized conjugated polymers for construction of the robust, flexible,
sequencing, massively parallel HTS nanodevices enabling early detection and eradication of

bacterial toxins, viruses and other pathogenic agents present in human environment and food-
stuffs have been discussed.
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Analogue research plays an important role in medicinal chemistry. Having identified a new
target in molecular biology, many similar lead compounds have been synthesized resulting in
closely related products on the market.

Another approach is the further optimising of an existing drug in order to improve the original
one; in many cases these two approaches overlap. In this paper it is analysed the importance of
analogue research. Applying this method of drug design, many new compounds with a great
selectivity of action, with less adverse reactions, and a better phrmacokinetic profile with an
increasing of action duration were synthesized. We specify that the few examples which were
presented in this work are far to be an exhaustive way of exploring this subject. The mentioned
examples are just a few of the latest researches in the classes of drugs which contain therapeutic
compounds widely used by the patients (drugs affecting the cardiovascular and gastrointestinal
function, used in the therapy for hypercholesterolemia and dyslipidemia e.g.). There weren’t
brought in attention the researches in the field of antibiotics. In conclusion, we can say that there
are no general rules to determinate the way of research in this field, the resulted compounds
being dependent on the marketing conditions, the company strategy and last, but not least, it
depends on the inventive capacities of the people involved.
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PHARMACY IN ROMANIA

A. N. Cristea

Dept. of Pharmacology and Clinical pharmacy, Faculty of Pharmacy, University of Medicine
and Pharmacy “Carol Davila”, Str. Traian Vuia 6, Bucharest, Romania

1. Postgraduate (PG) education of Clinical pharmacfy ) )
In Europe, the first Clinical pharmacy lecture for PG has been introduced by the Chief
pharmacist Joaquin BONAL in 1974 in Spain, at St. Paul hospital, Barcelona. In Romania, the
first Clinical pharmacy lecture for PG, for the chief pharmacists in hospitals, has been introduced
in 1985 in Bucharest, at the department of Pharmacology, Faculty of Pharmacy, UMF “Carol
Davila”. PG Clinical pharmacy training is organized in modules of daily lectures for 2 weeks or
the equivalent of 1 day/week, on different topics of Clinical pharmacy (e.g. Counseling of the
patient in the community pharmacy). The first Romanian informative book about the clinical
pharmacy was published in 1984 (Simiti 1., under redaction, Clinical pharmacy elements, Edit.
Dacia, Cluj- Napoca, 1984). The first Romanian applicative book about the clinical pharmacy is
published in 20(?6 (Cristea A.N., under redaction, gﬁnical pharmacy, vol. 1.

2. Undergraduate education (UG) of Clinical pharmacy

Clinical pharmacy started to be taught in universities in: 1986 in France and 1992-1997 in
Romania (introduced successive at Cluj, Tg. Mures, lasi, Bucuresti). In Romania in some
universities (lasi, Bucuresti) Clinical pharmacy teaching started as facultative lectures and has
been than transformed into obligatory lectures in 2001, according with the local adaptation of the
restructuring of the teaching plan. In some universitary centers (Bucuresti, lasi) Clinical
pharmacy education was created and developed at the Pharmacology department by teachers
with pharmacological formation and the departments became departments of Pharmacology and
Clinical harmac?/. In other centers the teachers of Clinical pharmacy were formed independent
of the Pharmacology departments. UG training in Clinical pharmacy for students consists of:
exercises of scientifically analyses of wrong or incoherent medical prescriptions, commented
clinical cases of pharmacotherapy, visits at the hospital (under the guidance of hospital clinical
pharmacy specialists).

3. Vocational training in Clinical pharmacy
PG education for specialization (vocational training) in Clinical pharmacy started 1987 in France
and 1994 in Romania. In Romania the specializations for pharmacists has been approved by the
Ministry of Health in 1993 and are: clinical pharmacy (3 years), pharmaceutical laboratory (2
ears), pharmaceutical industries (2 years) and general pharmacy (2 years), beginning with 1994.
he organization of the specialization system: admission through national contest, attestation
through exam at the university center, national contest for positions in hospitals. Since 2005
general pharmacy exists no longer as specialization due to the harmonization with the
pharmaceutical law in the European Community, where this specialization does not exist.
Curriculum for vocational training in Clinical pharmacy consist of: 2 years lectures and practical
activities and the third year of practice in a hospital, at the patient’s bed. The best two specialists
in Clinical pharmacy, from the first class 1996 completed a training programme for clinical
pharmacy at Salford, in UK, Hope Hospital Pharmacy department, witg the support of ESCP
(European Society of Clinical Pharmacy). They are hired by contest at the biggest emergency
hospital in Bucharest and at now they are councilors®in drug field and are coordinating the
training in clinical pharmacy for students and PG.

I. Cristea A.N. Clinical Pharmacy, vol 1: Clinical pharmacy in community pharmacy, Edit.
Medicala, Bucharest, 2006.
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P.R. Haddad , G.W. Dicinoski
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lon chromatography (IC) is the premier technique for the separation and analysis of inorganic
anions and is also highly useful for the determination of other ionic species including inorganic
cations, organic acids and bases, carbohydrates, amino acids. Despite the fact that IC is now a
mature technique there have been some very significant developments in the technique over the
last five years [1]. These developments will be reviewed, with particular attention to the areas of
high speed separations, miniaturisation of columns (including to the microchip scale), and
powerful software to assist in method development. High speed separations have been a long-
standing goal of IC and the introduction of monolithic column technology has been exploited as
a means of decreasing analysis times. Silica-based and polymeric monolithic materials can be
converted into high-efficiency ion-exchangers either by direct functionalisation with appropriate
ion-exchange functionalities, coating with ionic surfactants, or coating with functionalised
nanoparticles. All of these approaches have been implemented for IC and their use to achieve
separations in less than 60 s will be described. There has been a recent trend towards
miniaturisation of IC columns and a number of capillary-based ion-exchange systems have been
reported [2]. These have used both monolithic and packed column systems. Decreasing the
column diameter has, in turn, necessitated the design of new hardware components, such as
eluent generators and suppressors. Further miniaturisation of IC onto microfluidic platforms has
also been undertaken and progress in this area will be reviewed. Some significant advances have
been made in the design of specialised software for method development in IC. Software for the
simulation and optimisation of isocratic separations has been available for several years [3].
However, many IC separations are now performed using gradient elution and there is a need for
method development software for such separations. New approaches to this problem will be
described, including methodology which enables isocratic retention data to be used to reliably
predict retention times (and to therefore optimise separations) for any elution profile comprising
isocratic steps and linear gradients. This software enables very rapid selection of optimal
gradient elution conditions for a desired group of analytes. IC is now being used for a very broad
range of new applications and two recent application areas of significance will be discussed.
The first is the determination of very low levels of perchlorate ion in foods and other samples.
The second is the use of IC for post-blast identification of improvised explosives of the type
used commonly in terrorist attacks. These two examples illustrate the manner in which IC
continues to develop as an analytical technique.

1. P.R. Haddad. Today's Chemist at Work, Feb (2004) 38.

2. P. Zakaria, J.P. Hutchinson, N. Avdalovic, Y. Liu, P.R. Haddad. Anal. Chem., 77 (2005) 417.
3. J.LE. Madden, M.J. Shaw, G.W. Dicinoski and P.R. Haddad. 4nal. Chem. 74 (2002) 6023.
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Inhalation of medicinal aerosols to the lung for the systemic delivery of drugs has developed as
one of the most promising non-oral, non-invasive routes for delivery of drugs to the systemic
circulation. The reasons for the attention that pulmonary delivery is now receiving are three-fold;
i) the increasing numbers of therapeutic peptide and protein pharmaceuticals being developed
with their associated difficulties in conventional oral delivery, ii) recognition that the rate of
absorption from the lung provides improved pharmacokinetic profiles and iii) new developments
in the fields of inhaler devices, allowing superior targeting to specific regions in the lung. In
parallel with the ascension of pulmonary drug delivery, cell-based in vitro models emerged in
the biopharmaceutical scene. Cell lines such as Caco-2 were established as screens for the
permeability characteristics of new drug entities and are meanwhile frequently applied in drug
discovery programs. These cell culture models have been advanced to work at high throughput
capacity, yielding in vitro data that are able to predict in vivo absorption in humans. What has
been successfully shown at the intestinal barrier still remains a formidable task in the respiratory
arena. There are a number of reasons accountable for this delay; first of all, the lack of published
clinical data on absorption rates. Although many studies employing dozens of compounds are
available in public domain, the differences in study design such as choice of inhaler device and
thus area of deposition in the lung are making it impossible to use these data for an IVIVC (in
vitro-in vivo correlation). Accordingly, absorption data from animal experiments (mostly
conducted in rats) is used for correlational purposes. However, it remains elusive if instillation
into rat lungs is a good predictor for aerosolisation into human lungs. A second concern may be
the choice of appropriate cell models. Hitherto, IVIVC studies on pulmonary drug absorption
have been published using bronchial cell lines, Calu-3 and 16HBE140-, and the intestinal Caco-2
model. Intriguingly, all three models displayed a good predictability for absorption kinetics in rat
lungs. However, absorption into the systemic circulation after inhalation is thought to occur
mainly across the large surface of the alveoli; not across the rather small surface of the
conducting airways. With major phenotypic and morphologic differences between epithelial
cells of the airways (including bronchi) and the alveoli, it remains to be investigated if there are
significant differences in the drug permeation behaviour across different epithelial regions of the
lung. Unfortunately, there is no continuous cell line available that resembles the alveolar type I
epithelial cells (which occupies > 95% of distal airspaces) and has the ability to form confluent
cell monolayers, therefore, labour-intensive primary culture is the only method to mimic the
alveolar epithelial barrier in vitro. In conclusion, the first step to elucidate drug absorption
mechanisms in the lung is made, but there is still a wide gap to bridge to predict in vivo
absorption from in vitro studies.
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