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PRESENTATION OF THE INSTITUTE

A. Organisation

The Institute of Pharmaceutical Technology (Head: H.Leuenberger) is part of the Department of Pharma-
ceutical Sciences of the University of Basel. The Department of Pharmaceutical Sciences of the University
of Basel [Uni BS] has formed, together with the Institute of Pharmaceutics of the Federal Institute of
Technology Ziirich [ETHZ] the Center of Pharmaceutical Sciences of Uni BS and ETHZ. The first con-
tract of this collaboration dates back to 1994 and was signed by Prof. Dr. H.R. Striebel, minister of educa-
tion of the Basel government and Prof. Dr. J. Niesch, president of the ETH Ziirich. The cooperation was
started by Prof. Dr. G. Folkers and Prof. Dr. H. Leuenberger. The concept of this partnership (see D.2.1)
may be revised in future.

B. Location/Space

Basel and its neighbourhood is the home of the world famous pharmaceutical companies Novar-
tis Pharma AG, F. Hoffmann-La Roche AG and of pharmaceutical small and medium sized enterprises
(SMEs) as well as of the equipment manufacturer Glatt. This pharma cluster, i.e. Pharma Hub in Basel
provides an excellent environment for research and teaching in pharmaceutical sciences. Recently an in-
creasing number of start-up and spin-off companies have been founded and a special platform “Bio Val-
ley” was formed to stimulate the cooperation and foundation of companies in the area of biotechnology
and pharmaceutical sciences.

The Institute of Pharmaceutical Technology is located on the second floor of the Pharmacenter of the
University of Basel. Due to its research and teaching focus, the Institute of Pharmaceutical Technology
requires sufficient lab space to accommodate large-size dosage form manufacturing and processing
equipment. The necessary space was provided in the Pharmacenter and the external Industrial Pharmacy
Laboratory (IPL) at the Mulhauserstrasse 49/51. A large part of the space is dedicated to the practical
training of undergraduates (bachelor courses) and the master courses (which are in development).

C. Mission

» Excellent Teaching and Research in Pharmaceutical Technology concentrating on the application of
basic physical and physical-chemical principles to dosage form (or concept) design and performance
evaluation affecting drug delivery.

» Contributing to the mechanistic understanding of drug formulation, processing and delivery phenom-

cna.
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» Providing students with the fundamental skills for following a career in academia, in industry or in
related fields such as hospital and community pharmacy or government organizations, based on a
Master of Science in pharmacy respectively MSc in Pharmaceutical Sciences (in development) or PhD
degree in Pharmaceutical Sciences (for industry, academia, hospital) or a Federal Diploma as a Phar-
macist (for hospital and community pharmacies). Already in 2003 the curriculum of a BSc in Pharma-

ceutical Sciences was adopted.

» Pharmacists have excellent job-opportunities in the pharmaceutical industry (see the web page of the

Swiss Society of Industrial Pharmacists www.gsia.ch), in hospital and community pharmacies.

»  MAXIM of the Institute of Pharmaceutical Technology: “Science fascinates us as the key for Techno-

logies changing the world” (freely adapted from Isaac Asimov).

D. Teaching

D. 1. Undergraduate Teaching (Bachelor/Master students)

For the preparation of the master theses (21 weeks) the following courses, including practical laboratory
training work, are offered:

» Liquid-sterile Dosage Forms
» Semi-solid Dosage Forms

» Solid Dosage Forms
>

The Seminar ,,Pharmaceutical Technology” complements the contents of the courses mentioned. In

addition, the seminar is designed for the training of the presentation skills.
Within the following years, it is planned to update the courses taking into account new learning technolo-
gies and to have the theoretical coutrses available in German, English and Russian language.
The Institute of Pharmaceutical Technology is a member of GPEN [Global Pharmaceutical Education

Network; http://gpen.pharmchem.ku.edu].
D. 2. Graduate and Postgraduate Teaching

D.2.1 Graduate study program in cooperation with the Center of Pharmaceutical
Sciences, Basel — Zurich.

The PhD students can enrol for the graduate study program of the Pharmacenter Basel-Ziirich in order to
obtain credit points necessary to complete the PhD-study.

The program consists of an introductory course with the topic for Drug Discovery and Development and
seminars given by eminent speakers usually on Wednesday during the semesters in the area of Drug Dis-
covery and Development (www.pharmacenter.ch = Graduate Study Program).

D.2.2 Co-operation with the TTC (Technology Training Center), Binzen

The Glatt Group has established a special Technology Training Center [TTC] at the Binzen Facility, Ger-
many.

Binzen is located close to Lorrach and can be reached easily on highway from Basel in ca. 20 minutes. The
Institute of Pharmaceutical Technology has a close co-operation with Klaus Eichler, head of the TTC.
The program of TTC is available at the following Web Site: http://www.ttc-binzen.de.

In case, that the courses are not overbooked a limited number of PhD students can participate at the indi-
vidual courses. The participation at these courses is counted as part of postgraduate education in Pharma-
ceutical Technology.
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D. 3. New Learning and Teaching Technologies
Co-operation with MUCTR, Moscow, Russia/Development of Curriculum

Since 2001 the Institute of Pharmaceutical Technology (IPT), University of Basel and the Mendeleyev
University of Chemical Technology of Russia (MUCTR) have established an institutional partnership,
which is supported by the Swiss National Science Foundation (SNF) in the framework of the SCOPES
(Scientific CoOperation Programme between Eastern Europe and Switzerland) project 7IP 062613.

The results of this collaboration are new teaching technologies, introduced at MUCTR and IPT. They are
the multimedia lectures in pharmaceutical technology, which are held now in parallel at Basel University
and MUCTR. The educational web portal “Pharmacy online” was awarded with a medal at the 4% Mos-
cow International Salon of Innovations. These multimedia lectures are extremely popular and helpful to
the students at MUCTR, because they can compensate to a certain extent the lack of equipment in the
practical courses. However, multimedia lectures can never replace hands on training and therefore the
continuation of the collaboration is ongoing. In this respect SNF decided in 2005 to give a continuous
support for this cooperation through the grant IB 74 BO - 110911 “New concepts in training industrial
pharmacists and pharmaceutical engineers to be developed and implemented at the Russian-Swiss scien-
tific and educational centre in MUCTR?”. This cooperation has lead to the formation of the Russian Swiss
Science and Education Center for Pharmaceutical and Biological Technologies (RSSC, see www.rs-
pharmcenter.ru). Dr. Charles Kleiber, State Secretary for Education and Research of the Swiss Federation,
declared this joint lab - in a meeting at Bavois, April 5, 2006 - as a model to be copied. It is planned that
this Russian-Swiss Center will receive lab and office space on the first floor of a new research building
(under construction) in Tushino, the high-tech park of MUCTR in Moscow (see: www.rs-pharmcenter.ru’
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E. Research

E. 1. Intfroductory remarks

Our research in pharmaceutical technology concerns the design and the preparation of dosage forms for a
safe transport of the active substance (drug-load) to its site of action, i.e., the precise amount of drug
should be delivered at the right time at the right site in order to perform its optimal therapeutic effect
(with minimal side effects)! The design, the development and the manufacture of dosage forms are often
declared in industry as the core activity or core business of industrial pharmacists since today most of
them work in this area. Due to its complexity, the design of drug formulations is so far mainly based on
empirical knowledge often simply using the “trial and error” approach. Thus, there is a need for action.
Solid dosage forms represent the majority of prescribed medications, presently and most likely also in the
future. Solid dosage formulations are however based on the technology of powders which is still not in a
state of maturity. Research in the field of dosage form design, being products with a high added value,
should therefore be rewarding.

E. 2. Research Focus/Objectives

Our ambitious objective is to develop a rigorous scientific framework for the design of formulations
and for drug processing using solid dosage forms as typical model formulations. The ultimate goal is not
only to have a mechanistic understanding of formulations and processes but also to develop first princi-
ples. These topics fit ideally the goals of FDA for a drug quality system for the 21t century and FDA’s
PAT initiative (www.fda.gov/cder/OPS/PAT.htm).

Product and Process Quality Knowledge:
Science-Risk Based cGMP’s

1st
Principles

MECHANISTIC
UNDERSTANDING

Quality by Design

Process Design

GMP/CMC FOCUS

Design qualification

Yes, Limited to the

Experimental 4
Design Space CAUSAL LINKS
PREDICT PERFORMANCE

Focused; Critical
Process Control
Points (PAT)

4

)
DECISIONA BASED ON
UNIVARIATE APPROACH

o Figure 1 / E. 2 - Science Pyrami
Difficult to gure 1 / E. 2 - Science Pyramid
Assess (Courtesy A. Hussain, former

deputy head CDER/FDA)

This focus leads to an expertise in powder technology, which is a prerequisite for a safe scale-up and for
the design of novel drug delivery systems such as particles to be inhaled, i.e. for pulmonary administration.
For this reason it is important to explore innovative process technologies taking into account the oppot-
tunities of nanoscience and nanotechnology in order to solve present problems of novel drugs such as
poor water solubility and the parenteral administration of proteins. Due to the high density of pharmaceu-
tical expertise in Basel a complementary focus in research resides in the close cooperation with the
pharmaceutical industry including the Glatt Company as manufacturer for process equipment for the
pharmaceutical industry. The goals of these activities are to create win-win situations and to compensate
as much as possible the lack of university resources for the Department of Pharmaceutical Sciences at the
University of Basel.

For dosage form design guaranteeing optimal drug delivery characteristics, drug specific properties such as
solubility and biomembrane permeability as well as interaction of the dosage form at the site of application
must be taken into account. This is a further research focus of the Institute of Pharmaceutical Technology
under the guidance of Prof. Dr. Georgios Imanidis, Deputy Head of the Institute, with the objective to
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develop models for a mechanistic understanding of drug transport through biological membranes,
notably human epidermis, intestinal epithelium simulated by the Caco-2 cell culture system and artificial
phospholipid membranes, and discover delivery system-based methods to influence it.

E. 3. Research Areas

E.3.1 Main Areas

Research in Powder Technology

>
>
>
>

Dry and Moist Agglomeration of Powder, i.e. Granulation, Tabletting
Control and Scale-up of the Moist Agglomeration Process
Computer assisted Design of Solid Dosage Forms

Preformulation and Formulation Research

New Process Technologies

YV V.V V V

Vacuum Fluidised Bed System

Spray Freeze Drying at Atmospheric Pressure

Scale-up in the 4" Dimension (Moist Agglomeration and Drying Process)
Supercritical CO; and Liposomes

High Temperature Short Time Sterilization

Basic Research Activities (SNF, Industry)

>

>
>
>

Application of Percolation Theory and Fractal Geometry
Formulation Research: Robustness and Percolation Thresholds (Critical Concentrations)
Multicomponent Formulations: Fractals and Order in a Chaotic System

Solubility, Structure of Water, Hydrophilic Solutions

Drug Absorption; (Prof. Dr. G. Imanidis)

>

YV V. V V

Interface Dosage Form/Body of Patient

Drug Transport: Intestine/Systemic Circulation
Transmucosal, Transepithelial Transport

Problem of Bioavailability of topical dosage forms

Problem of Drugs with a Poor Water Solubility

Specifically, research related to Drug Absorption is subdivided into two focus areas:

1.

Dermal (topical) and transdermal (systemic) delivery of drugs including low molecular weight organ-
ics and peptide analogues employing formulation design and iontophoresis as means to modulate and
enhance delivery rate.

Fundamental 7# vitro studies of the effect of phase structure in multi-phasic systems and of para-
meters involved in iontophoresis (pH micro-environment, electroosmotic flow, fraction of aqueous
channel pathway) are undertaken, modelling processes based on physicochemical principles to allow
quantitative assessment of the influencing factors. Simultaneous transport and metabolism in the skin
is considered, drug concentration within cutaneous tissue is estimated and pharmacological concen-
tration/response relationships established 7z vivo using site of action concentration as a measure of
skin bioavailability.

Intestinal drug absorption using the Caco-2 cell line and phospholipid vesicles as model to simulate

the absorption epithelium. A mechanistic approach is taken to identify the routes that are relevant for
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E.

transepithelial transport of drugs and to establish possible relationships between the fluidity of the
plasma membrane of the cells and the phospholipid bilayer of the vesicles and the permeation rate.
Steady state and real time fluorescence depolarisation measurements are used to obtain a measure of
membrane fluidity and the effect of adjuvants such as surfactants and lipids contained in drug formu-
lations on the membrane is evaluated. The interrelation between membrane properties and the func-
tion of efflux mechanisms such as those related to P-glycoprotein is studied and cellular

pharmacokinetics considering transport and metabolism established.

4. Research Policy

The institute of pharmaceutical technology is committed to follow an open minded strategy by establish-
ing a network of partners which include similar research labs in academia and in industry (see G. Research
and Co-operation Network). This means that basic and applied research is defined along the concept of
Prof. Leopold Ruzicka (ETHZ, Nobel Laureate 1939) that there is no difference between basic and ap-
plied research, if in basic research the appropriate molecule, i.e. a model substance or system of practical
value is chosen. In Figure 2 the still most popular and wide-spread model is described, which can be char-
acterized as a “closed-loop” system strictly focusing on basic research. Figure 3 describes an “open loop”
model, a system which is favoured by the head of the institute of pharmaceutical technology.

UNIVERSITY
An academic gets
an idea for research and grant

AN

The “academic” publishes results

GRANT AGENCY

strongly influenced by
eminent people from

UNIVERSITY

g

in a peer-reviewed journal

[

UNIVERSITY
Another academic reads it ...
get an idea and extends it

<>
\ academia
(peer review of grants)

Figure 2 / E. 4 - A “closed loop” model of academic

research

conference
pr i

Cooperation with
Sister Institutions
RSE;';ZZ’S;ZS UNIVERSITY INDUSTRY
a f Grant, peer .
Science and ré: ::ér:'& reviewed by | (Pharma, equip.
Education Center idate, explore, | qaasiny manuf.) R&D
at MUCTR or, improve idea | . . | P" process
ijo Universil Contract development
Meijo University, research
Nagoya,
Japan (K. lida). \ /
A
Archival Industrial
Ipatents or

Figure 3 / E. 4 - An “open loop” model of coopera-
tive research and interactions

The research policy of the Institute of pharmaceutical Technology can be summarized as follows:

YV V.V V VYV V V

Optimisation of Return on Investment

Problem oriented, derived from needs, (Applied and Basic Research)

Themes, Projects are interrelated. Identification of interesting Niche Topics

Close Cooperation with the Industry (Pharma, Equipment Manufacturer)
Focus on inter- and transdisciplinary research to stimulate innovation
Focus on a lateral approach in order to facilitate and stimulate the discovery process

Basic research using as much as possible model substances, which are relevant for application for the

benefit of society, which closes the gap between pure basic and applied research.
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E. 5. Important Research Papers

E.5.1 Application of Percolation Theory and Fractal Geometry

>

>

Percolation Theory, Fractal Geometry and Dosage Form Design, H.Leuenberger, L.Holman,
M.Ustert and S.Winzap, Pharm. Acta Helvetiae 64:34-39 (1989).

The application of percolation theory in powder technology (Invited review), Hans Leuenberger, ~Ad-
vanced Powder Technology 10:323-353 (1999)

E.5.2 New Process Technologies

>

>

Granulation and Drying in Vacuum Fluidised Bed Systems, B.Luy, B.Hirschfeld and H.Leuenberger,
Drugs made in Germany 32:3-8 (1989).

Atmospheric Spray Freeze Drying: a suitable alternative in freeze drying technology, M.Mumenthaler
and H.Leuenberger, Int.Journal of Pharm. 72:97-110 (1991)

Scale-up in the field of Granulation and Drying. Chapter 6. Bookchapter, in english. Hans Leuenber-
ger, Drugs and the Pharmaceutical Sciences, Volume 118, ISSN 0360-2583. Pharmaceutical Process
Scale-Up 118 2001, 151-170. ISBN 0-8247-0625-0. Second Edition 2005.

Editor Levin Michael.

New Trends in the Production of Pharmaceutical Granules: Batch versus Continuous Processing.
Publication, in english. Hans Leuenberger, Eur.J.Pharm.Biopharm. 52 (3), 2001, 289-296.
ISSN 0939-6411.

New Trends in the Production of Pharmaceutical Granules: The classical batch concept and the prob-
lem of scale-up. Publication, in english. Hans Leuenberger, Eur.].Pharm.Biopharm. 52 (3), 2001, 279-
288. ISSN 0939-6411.

Thermal Sterilization of Heat Sensitive Products using High-Temperature Short-Time Sterilization.
Publication, in english. Angelika Mann, Markus Kiefer, Hans Leuenberger, J.Pharm.Sci. 90 (3), 2001,
275-287. ISSN 0022-3549.

Spray Freeze Drying - The Process of Choice for low water soluble Drugs? Publication, in english.
Leuenberger Hans, ].Nanop.Res. 4 (1.2), 2002, 111-119. ISSN 1388-0764.

E.5.3 Experimental Design; Surface Response Methodology

Artificial Neural Networks; Expert Systems

A TFactorial Design for Compatibility Studies in Preformulation Work, H.Leuenberger and W.Becher,
Pharm. Acta Hely. 50:88-91 (1975).

Mathematische Modellierung und Optimierung pharmazeutisch-technologischer Qualititsmerkmale
fester Arzneiformen, H.Leuenberger, P.Guitard und H.Sucker, Pharmazie in unserer Zeit 5:65-76 (1976).

Basic Concepts of Artificial Neural Networks (ANN) Modelling in the Application to Pharmaceutical
Development, J.Bourquin, H.Schmidlin, P.vanHoogevest and H.Leuenberger, Pharm.Development and
Technology 2:95-109 (1997).

Advantages of Artificial Neural Networks (ANNs) as alternative modeling technique for data sets
showing non-linear relationships using data from a galenical study on a solid dosage form. Publica-
tion, in english. Jacques Bourquin, Heinz Schmidli, Peter van Hoogevest, Hans Leuenberger,
Eur.J.Pharm.Sci. 7 (1), 1998, 5-16. ISSN 0928-0987.

Comparison of artificial neural networks (ANN) with classical modeling techniques using different
experimental designs and data from a galenical study on a solid dosage form. Publication, in english.

Jacques Bourquin, Heinz Schmidli, Peter van Hoogevest, Hans Leuenberger, Eur.].Pharm.Sci. 6 (4),
1998, 287-301. ISSN 0928-0987
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Pitfalls of artificial neural networks (ANN) modeling technique for data sets containing outlier meas-
urements using a study on mixture properties of a direct compressed dosage form. Patent Specifica-
tion, in english. Jacques Bourquin, Heinz Schmidli, Peter van Hoogevest, Hans Leuenberger,
Eur.J.Pharm.Sci. 7 (1), 1998, 17-28. ISSN 0928-0987.

E.5.4 Drug Delivery through Biological and Artificial Membranes

>

G.Imanidis, K.C.Hartner and N.A.Mazer. Intestinal Permeation and Metabolism of a Model Peptide
(Leuprolide) and Mechanisms of Permeation Enhancement by Non-lonic Surfactants. Int].Pharm.
120:41-50 (1995).

G.Imanidis, C.Waldner, C.Mettler and H.Leuenberger. An Improved Diffusion Cell Design for De-
termining Drug Transport Parameters across Cultured Cell Monolayers. [.Pharm.Sci. 85:1196-1203
(1990).

G.Imanidis, S.Helbing-Strausak, R.Imboden and H.Leuenberger. Vehicle-dependent I S7t# Modifica-
tion of Membrane-controlled Drug Release. J.Control Release 51:23-34 (1998).

R.Imboden and G.Imanidis. Effect of the Amphoteric Properties of Salbutamol on its Release Rate
through a Polypropylene Control Membrane. Eur.J. Pharm.Biopharm. 471:161-167 (1999).

E. 6. Suggested Further Reading

E.6.1 Application of Percolation Theory and Fractal Geometry

>

>

Fractal Dimension of Porous Solid Dosage Forms, M.Usteri, J.D.Bonny and H.Leuenberger
Pharm.Acta Help. 65:Nx. 2 (1990): 55-61.

Formation of a Tablet: A Site-Bond Percolation Phenomenon, H.Leuenberger and R.Leu J. Pharm.Sc.
81:Nr. 10 (1992): 976-982.

Matrix-Type Controlled Release Systems: I. Effect of Percolation on Drug Dissolution Kinetics,
J.D.Bonny and H.Leuenberger Pharm.Acta Hely. 68: (1993): 25-33.

Percolation Effects in Matrix-Type Controlled Drug Release Systems, H.Leuenberger, J.D.Bonny,
M.Kolb Int.].of Pharm. 115 :(1995): 217-224.

Use of Percolation Theory to Interpret Water Uptake, Disintegration Time and Intrinsic Dissolution
Rate of Tablets Consisting of Binary Mixtures, R.Luginbiihl and H.Leuenberger Pharm.Acta Helv. 69:
(1994): 127-134.

Percolation Theory and Robust Formulations in Powder Technology, H. Leuenberger in Proceed-
ings '96 China-Japan Symposium on Particuology edited by Yong Jin, Mooson Kwauk, Genji Jimbo
and Yasuo Konseka, Tsinghua University Beijing May 24-25, 1996.
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E.6.2 Process Technology/Solid Dosage Form Design

>

>

Theory of the Granulating Liquid Requirement in the Conventional Granulation Process,
H.Leuenberger, H.P.Bier and H.Sucker Pharmn. Techn.Intern. 3: (1979): 60-67.

Scale-up of Granulation Processes with - Reference to Process Monitoring, Acta Pharm.Techn. 2:
(1983): 274-280.

Monitoring Mass Transfer Processes in order to control moist agglomeration, H.Leuenberger and
G.Imanidis Pharm. Techn. 10:(1986): 56 - 73

Monitoring the Granulation Process: Granulate Growth, Fractal Dimensionality and Percolation
Threshold, H.Leuenberger, M.Usteri, G.Imanidis and S.Winzap Boll. Chim. Pharm. 128: (1989): 54-
61.

Agglomeration of Binary Mixtures in a High-Speed Mixer, M.Usteri and H.Leuenberger Int.].of Pharm.
55: (1989): 135-141.

Design and Modification of Powders - A Must in Pharm. Technology, H.Leuenberger, Proceed-
ings 2rd World Congress Particle Technology, Sept. 19-22, 1990, Kyoto, Japan Vol. III. p. 317-328,
The Society of Powder Technology, Japan.

Design and Optimisation Approaches in the Field of Granulation, Drying and Coating,
H.Leuenberger Pharmacy Wotld Congress '93, Tokyo, Proceed. of the 53td Int. Congtress of Pharm.
Sciences 1993, Editors: D.J.S.Crommelin, K.K.Midha, T.Nagai, Medpharm. Scientific Publishers,
Stuttgart 1994, p. 493-511.

E.6.3 New Process Technologies

>

Prozess-Monitoring bei der Emulsionsherstellung; Drehmomentenmessung als Inprozesskontrolle bei
der Emulsionsherstellung, R.Randegger, G.Imanidis, R.D.Juch, G.Birrenbach, H.Leuenberger
Pharm.Ind. 56:(1994): 648-654

Wet spherical agglomeration of proteins as a new method to prepare parenteral fast soluble dosage
forms, A.Bausch and H.Leuenberger Int.].0f Pharm. 101:(1994): 63-70

List of Preparation of Liposomes Encapsulating Water Soluble Compounds Using Supercritical Car-
bon Dioxide, L.Frederiksen, K.Anton, P.vanHoogevest, H.R.Keller and H.Leuenberger ].Pharm.S¢.
86: (1997): 921 -928.

E.6.4 Drug Delivery through Biological and Artificial Membranes

>

P.Litolf, G.Imanidis and H.Leuenberger. Transdermal Iontophoresis of an Amphoteric Compound:
Effect of Charge and Interaction with Human Skin, In: P.Couvreur, D.Duchéne, P.Green and
H.E.Junginger (Eds.), Transdermal Administration, A Case Study, lontophoresis, Editions de Santé,
Paris, 1997, pp. 360-364.

G.Imanidis and R.Imboden. Utilizing Vehicle Imbibition by a Microporous Membrane and Vehicle
Viscosity to Control Release Rate of Salbutamol, Eur. |. Pharm. Bigpharm. 41:283-287 (1999).
F.P.Schwarb, G.Imanidis, E.W.Smith, ].M.Haigh and C.Surber. Effect of Concentration and Degree
of Saturation of Topical Fluocinonide Formulations on Iz Iitro Membrane Transport and I 1o
Bioavailability on Human Skin. Pharm. Res. 16:909-915 (1999).
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E. 7. Publications: Institute of Pharmaceutical Technology 2001-2005

2001

A novel approach to the characterization of polar liquids Part 1: Pure liquids. Publication, in english. An-
drea Stengele, Stephanie Rey, Hans Leuenberger, Int.J.Pharm. 225 (1.2), 2001, 123-134.
ISSN 0378-5173.

Atmospheric Spray Freeze Drying - The Process of Choice for low water soluble Drugs? Proceedings, in
english. Hans Leuenberger, Proc.Int.Sci.Sem. 2001, 16-22. ISBN 5-7237-0302-1. Editors: Men-

shutina Nathalia V., Goncharova S.V., Shishulin D.V., 2001 International Scientific Seminar;

Moscow 10.09.01 - 11.09.01.

Evaluation of flow properties of dry powder inhalation of salbutamol sulfate with lactose carrier. Publica-
tion, in english. Kotaro lida, Youhei Hayakawa, Hirokazu Okamoto, Kazumi Danjo, Hans Leuenberger,
Chem.Pharm.Bull. 49 (10), 2001, 1326-1330. ISSN 0009-2363.

Heparin penetration into and permeation through human skin from aqueous and liposomal formulations
in vitro. Publication, in english. Gabriele Betz, Nowbakht Pegah, Roger Imboden, Georgios Imanidis,
Int.J.Pharm. 228 (1.2), 2001, 147-159. ISSN 0378-5173.

How to Avoid Scale-up Problems in Manufacturing Pharmaceutical Granules: The Glatt Multicell Con-
cept. Publication, in english. Hans Leuenberger, Pharm.Technol.Jpn 17 (10), 2001, 1563-1569.
ISSN 0910-4739.

Interaction of liposome formulations with human skin in vitro. Publication, in english. Gabriele Betz,
Roger Imboden, Georgios Imanidis, Int.].Pharm. 229 (1.2), 2001, 117-129. ISSN 0378-5173.

Method for producing particulate goods. Patent Specification, in german. Hans Leuenberger,
Armin K.T. Prasch, Bernhard Luy, PCT Int. Appl. 2001, 1-54.

New Trends in the Production of Pharmaceutical Granules: Batch versus Continuous Processing. Publica-
tion, in english. Hans Leuenberger, Eur.J.Pharm.Biopharm. 52 (3), 2001, 289-296.
ISSN 0939-6411.

New Trends in the Production of Pharmaceutical Granules: The classical batch concept and the problem
of scale-up. Publication, in english. Hans Leuenberger, Eur.].Pharm.Biopharm. 52 (3), 2001, 279-288.
ISSN 0939-6411.

Powder - the fourth state of matter? Proceedings, in english. Hans Leuenberger, Proc.18t%
Symp.Part.Prep.Design 2001, 154-165. 18th Symposium on Particulate Preparations and Design; Toyoha-
shi, Japan, 24.10.01 - 25.10.01.

Scale-up in the field of Granulation and Drying. Chapter 6. Bookchapter, in english. Hans Leuenberger,
Drugs and the Pharmaceutical Sciences, Volume 118, ISSN 0360-2583. Pharmaceutical Process Scale-Up,
1st edition, 118 2001, 151-170. ISBN 0-8247-0625-0. Marcel Dekker Inc., Editor: Levin Michael.

Scale-up in the 4t dimension in the field of granulation and drying. Preprint, in english.
Hans Leuenberger, Preprints 7t Intern.Symp.Aggl. 2001, 375-384. 7t International Symposium on Ag-
glomeration; Albi CT Cedex 29.05.01 - 31.05.01.

Thermal Sterilization of Heat Sensitive Products using High-Temperature Short-Time Sterilization. Publi-
cation, in english. Angelika Mann, Markus Kiefer, Hans Leuenberger, J.Pharm.Sci. 90 (3), 2001,
275-287. ISSN 0022-3549.
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2002

A novel approach to the characterization of polar liquids Part 2: Hydrophilic Solutions. Publication, in
english. Stengele Andrea, Rey Stephanie, Leuenberger Hans, Int.J.Pharm. 241 (2), 2002, 231-240.
ISSN 0378-5173.

Creation of multimedia education courses in the pharmaceutics area. Proceedings, in english. Shishu-

lin D.V., Menshutina Nathalia V., Avramenko G.A., Leuenberger Hans, Gordeev L.S. Proc. CHISA 2002
on CD 2002. 15% International Congress of Chemical and Process Engineering;

Prague 25.08.02 - 29.08.02.

From Batch to Continuous Processes. A new trend in the Production of pharmaceutical granulates. Pro-
ceedings, in english. Werani Jirgen, Grinberg Mads, Ober Christian, Leuenberger Hans, Proceedings
4WCPT CD, 2002. ISBN 085 825 7947. 4m World Congress on Particle Technology;

Sydney, Australia, 21.07.02 - 25.07.02.

Information systems and databases for pharmaceutics. T. Mescheryakova, N. Menshutina,
H. Leuenberger, S. Goncharova, Y. Mishina. Textbook in russian, MUCTR, 2002, 92 pp.

Nanocomposite drug cartiers for low water soluble drugs. Proceedings/Abstracts. Leuenberger Hans,
2002. 2002 PARTICLES; Orlando 20.04.02 - 23.04.02, p. 99.

Physikalische Pharmazie. Book, in german. Leuenberger Hans, Martin Physikalische Pharmazie 4.Aufl
2002. Editor: Leuenberger Hans, ISBN 3-8047-1722-5. 785 pages.

Powder - the fourth state of matter? Publication, in japanese. Leuenberger Hans,
Pharm.Technol.Jpn 18 (7), 2002, 995-1001. ISSN 0910-4739.

Rise and Fall of Megatrends in Science. Proceedings, in english. Proc. CASS(Conseil des académies scienti-
tiques suisses)-Symposium 2000 in Bern (30.11.00 - 01.12.00), 1-126. Editors: Leuthold Margrit, Leuen-
berger Hans, Weibel Ewald R., Verlag Schwabe AG, Basel, 2002. ISBN 3-7965-1939-3.

Spray Freeze Drying - The Process of Choice for low water soluble Drugs? Publication, in english. Leuen-
berger Hans, J.Nanop.Res. 4 (1.2), 2002, 111-119. ISSN 1388-0764.

D. Hummel and G. Imanidis. Structure of Multi-phasic Dermatological Formulations and the Influence of
the Structure and of Vehicle Evaporation on Transdermal Drug Permeation. In: R. Marks, J-L. Leveque
and R. Voegeli (Eds.), The Essential Stratum Corneum, Martin Dunitz, London, 2002, pp. 119-124.

C. Kochhar and G. Imanidis. Transdermal Iontophoresis of Leuprolide In Vitro under Constant Voltage
and Constant Current Conditions: Physicochemical Modelling and the Effect of Adjuvants. In: R. Marks,
J-L. Leveque and R. Voegeli (Eds.), The Essential Stratum Corneum, Martin Dunitz, London, 2002,

pp. 149-155.

T. Schmidt, N. Widler, F. Gafner and G. Imanidis. Stratum Corneum Lipid Composition as a Predictive
Tool for Permeability? In: R. Marks, J-L. Leveque and R. Voegeli (Eds.), The Essential Stratum Corneum,
Martin Dunitz, London, 2002, pp. 169-174.

T. Tassopoulos, S. Maeder, G. Imanidis, V. Figueiredo, E.W. Smith and C. Surber. Evaluation of a Direct
Spectrophotometric Method for Percutaneous Bioavailability Studies. In: R. Marks, J-L. Leveque and R.
Voegeli (Eds.), The Essential Stratum Corneum, Martin Dunitz, London, 2002, pp. 175-178.

2003

Aluminium in over —the-counter-drugs: Risks outweigh benefits? Publication, in english. Reinke Claudia,
Breitkreutz J6rg, Leuenberger Hans, DrugSafety 26 (14), 2003, 1011-1025. ISSN 0114-5916.

Batch and Continuous Processing in the Production of Pharmaceutical Granules. Publication, in english.
Betz Gabriele, Junker Birgin Pascale, Leuenberger Hans, Pharm.Dev.Technol. 8 (3), 2003, 289-297.
ISSN 1083-7450.
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Compression behaviour of the enzyme [3-galactosidase and its mixture with microcrystalline cellulose.
Publication, in english. Kuny Tanja, Leuenberger Hans, Int.].Pharm. 260 (1), 2003, 137-147. ISSN 0378-
5173.

Effect of Surface Covering of Lactose Carrier Particles on Dry Powder Inhalation Properties of
Salbutamol Sulfate. Publication, in english. Iida Kotaro, Hayakawa Youhei, Okamoto Hirokazu,
Danjo Kazumi, Leuenberger Hans, Chem.Pharm.Bull. 51 (12), 2003, 1455-1457. ISSN 0009-23063.

Evaluation of Flow properties of Dry Powder Inhalation of Salbutamol Sulfate with Lactose Carrier.
Publication, in japanese. lida Kotaro, Hayakawa Youhei, Okamoto Hirokazu, Danjo Kazumi,
Leuenberger Hans, Pharm.Technol.Jpn 19 (3), 2003, 39(359)-46(366). ISSN 0910-4739.

Modeling of freeze drying process in fluidized bed spray dryer. A.E. Korneeva, M.N. Puchkov, A.A.
Voynovskiy, N.V. Menshutina, H. Leuenberger. Izvestiya Vuzov (in Russian), 2003.

Non-destructive Dissolution Testing Correlation. Publication, in english. I<uny Tanja, Schatz Caspatr,
Ulmschneider Michel, Marrer Stephan, Leuenberger Hans, Distech 10 (1), 2003, 22-28. ISSN 1521-298X.

Permeation, Metabolism and Site of Action Concentration of Nicotinic Acid Derivatives in Human Skin -
Correlation with Topical Pharmacological Effect. B. Miiller, M. Kasper, C. Surber and G. Imanidis. Eur. J.
Pharm. Sci. 20:181-195 (2003).

Power consumption profile analysis and tensile strength measurements during moist agglomeration.
Publication, in english. Betz Gabriele, Junker Biirgin Pascale, Leuenberger Hans, Int.].Pharm. 252 (1.2),
2003, 11-25. ISSN 0378-5173.

Preparation of Dry Powder Inhalation by Surface Treatment of Lactose Carrier Particles. Publication, in
english. lida Kotaro, Hayakawa Youhei, Okamoto Hirokazu, Danjo Kazumi, Leuenberger Hans,
Chem.Pharm.Bull. 51 (1), 2003, 1-5. ISSN 0009-2363.

Research Activities at the Institute or Pharmaceutical Technology of the University of Basel,
Proceedings, in english. Hans Leuenberger. Proc.Albi Intern.Rencontres Pharm.Eng. (2003).
Editors: Baron Michel, Dodds John, ISBN 2-9511591-2-9, Albi International Rencontres in
Pharmaceutical Engineering, Fcole des Mines Albi-Carmaux; Albi 11.10.2001 - 11.10.2001.

Scale-up in the 4th dimension in the field of granulation and drying or how to avoid classical scale-up.
Publication, in english. Leuenberger Hans, Powder Technol. 130 (1.3), 2003, 225-230. ISSN 032-5910.

2004

Atmospheric Spray Freeze Drying with fluidized bed of Mannitol. Proceedings, in english. Menshutina
Nathalia V., Korneeva Anastasiya E., Goncharova Svetlana V., Leuenberger Hans, Proc.Int. Meet.Pharm.,
Biopharm.Pharm.Technol. 2004, 303-304. 2004 International Meeting on Pharmaceutics, Biopharmaceu-
tics and Pharmaceutical Technology; Nirnberg 15.3.04 - 18.3.04.

Correlation of Membrane Order and Dynamics Derived from Time-Resolved Fluorescence Measure-
ments with Solute Permeability. M.Sutter, T Fiechter and G. Imanidis. J.Pharm.Sci. 93, 8; (2004). p.2090-
2107. ISSN 0022-3549.

Differential scanning calorimetry as a tool for the prediction of the compatibility and stability of multi-
component drug systems. Proceedings, in english. Trobradovic Haris, Betz Gabriele, Kocova Silvia,
Hadzidedi¢ Seherzada, Leuenberger Hans, Proc.Int. Meet.Pharm., Biopharm.Pharm. Technol. 2004, 161-
162. 2004 International Meeting on Pharmaceutics, Biopharmaceutics and Pharmaceutical Technology;
Nirnberg 15.3.04 - 18.3.04.

Effect of Surface Layering Time of Lactose Carrier Particles on Dry Powder Inhalation Properties of Sal-
butamol Sulfate. Publication, in english. Iida Kotaro, Hayakawa Youhei, Okamoto Hirokazu, Danjo Ka-
zumi, Leuenberger Hans, Chem.Pharm.Bull. 52 (3), 2004, 350-353. ISSN 0009-2363.

Effects on the Quality of Granules Obtained in Conventionally Designed Fluid-bed Equipment Com-
pared to Granules Obtained in a Washing In Place/Cleaning In Place Designed Unit. Publication, in
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english. Schiffmann Axel, Dressler Jochen A., Luy Bernhard, Leuenberger Hans, Pharm.Ind. 66 (8), 2004,
1024-1030. ISSN 0031-711x.

Influence of Storage Humidity on the in Vitro Inhalation Properties of Salbutamol Sulfate Dry Powder
with Surface Covered Lactose Carrier. Publication, in english. lida Kotaro, Hayakawa Youhei, Okamoto
Hirokazu, Danjo Kazumi, Leuenberger Hans, Chem.Pharm.Bull. 52 (4), 2004, 444-446. ISSN 0009-23063.

Investigation of granulation and compatison of tablet compaction properties of polymorphs of Mannitol
after wet granulation with directcompressible Mannitol using a compaction simulator. Proceedings, in
english. Betz Gabriele, Meyer Andrea, Puchkov Maxim, Leuenberger Hans, Proc.Int. Meet.Pharm., Bio-
pharm.Pharm.Technol. 2004, 101-102. 2004 International Meeting on Pharmaceutics, Biopharmaceutics
and Pharmaceutical Technology; Nurnberg 15.3.04 - 18.3.04.

In Vitro Transdermal Iontophoretic Delivery of Leuprolide under Constant Current Application.
C. Kochhar and G. Imanidis. J. Control. Release 98:25-35 (2004).

Modelling of the spray-freeze drying process. Proceedings, in english. Leuenberger Hans, Plitzko Matthias,
Puchkov Maxim, Proc.Int. Meet.Pharm., Biopharm.Pharm.Technol. 2004, 871-872. 2004 International
Meeting on Pharmaceutics, Biopharmaceutics and Pharmaceutical Technology; Niirnberg 15.3.04 -
18.3.04.

Multimedia education courses for chemical technology and pharmaceutics. N.V. Menshutina, H.
Leuenberger, S.V. Goncharova, D.V. Shishulin, E.O. Lebedev, A.E. Korneeva. Textbook in russian,
2004, MUCTR, 132 pp.

Power Consumption Measurement and Temperature Recording during Granulation. Int.].Pharm. Publica-
tion, in english. Betz Gabriele, Junker Biirgin Pascale, Leuenberger Hans, Int.J.Pharm. 272 (1.2), 2004,
137-149. ISSN 0378-5173.

Preface of the POWDER TECHNOLOGY Special Issue on Pharmaceutical Particle Formation.
Eds. Y. Fukumori, H. Leuenberger and M. Horio. Publication/Editorial, in english. Fukumorti Yoshinobu,
Leuenberger Hans, Horio Masayuki, Powder Technol. 141 (3), 2004, 171-171. ISSN 0032-5910.

Semicontinuous granulation - the process of choice for the production of pharmaceutical granules? Publi-
cation, in english. Werani Jirgen, Griinberg Mads, Ober Christian, Leuenberger Hans, Powder Technol.
140 (3), 2004, 163-168. ISSN 0032-5910.

Transdermal Drug Delivery Method and System. G. Imanidis, W. Zumbrunn and G. DiPierro. PCT Pat-
ent Application No. PTC/IB2004/002947, September 13, 2004.

2005

Cross-linked powered/microfibrillated cellulose ii. Patent Specification. Kumar Vijay, Reus Marilu,
Leuenberger Hans. U.S. Patent No. 2005287208 2005.

Detection of percolation phenomena in binary polar liquids by broadband dielectric spectroscopy. Publi-
cation, in english. Hernandez Perni Maria Engracia, Stengele Andrea, Leuenberger Hans. Int.].Pharm. 291
(1.2), 2005, 197-209. ISSN 0378-5173.

In vivo comparison of various liposomal formulations for cosmetic application. Publication, in english.
Betz Gabriele, Aeppli Angela, Menshutina Nathalia V., Leuenberger Hans. Int.J.Pharm. 296 (1.2), 2005,
44-54. ISSN 0378-5173.

Influence of storage humidity on the in vitro inhalation properties of salbutamol sulfate dry powder with
surface covered lactose catrier. Publication, in japanese. lida Kotaro, Hayakawa Youhei, Todo Hiroaki,
Okamoto Hirokazu, Danjo Kazumi, Leuenberger Hans. Pharm. Technol.Jpn 21 (5), 2005, 743-748. ISSN
0910-4739.

Modeling of Atmospheric Freeze Drying in a Spouted Bed. Publication, in english. Menshutina Natalia V.,
Korneeva Anastasiya E., Leuenberger Hans. (Theoretical Foundations of Chemical Engineering)
TFCEAU 39 (6), 2005, 594-598. ISSN 0040-5795.
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Pharmaceutical Powder Technology - From Art to Science: The Challenge of FDA's PAT Initiative. Pub-
lication, in english. Leuenberger Hans, Lanz Michael. Advanced Powder Technol. 16 (1), 2005, 3-25. ISSN
0921-8831.

Preparation of dry powder inhalation with lactose carrier particles surface-coated using a wurster. Publica-

tion, in english. lida Kotaro, Todo Hiroaki, Okamoto Hirokazu, Danjo Kazumi, Leuenberger Hans.
Chem.Pharm.Bull. 53 (4), 2005, 431-434. ISSN 0009-2363.

Scale-up in the field of Granulation and Drying, 274 ed. Chapter 8. Bookchapter, in english. Leuenberger
Hans, Betz Gabriele, Jones David M. Drugs and the Pharmaceutical Sciences, Volume 118,

ISSN 0360-2583.

Pharmaceutical Process Scale-Up, 274 ed., 2005, 151-170. Marcel Dekker Inc. New York.

Ed. Levin Michael. ISBN 0-8247-0625-0.

The characterization of aprotic polar liquids and petcolation phenomena in DMSO/water mixtures. Pub-
lication, in english. Hernandez Perni Maria Engracia, Leuenberger Hans. Eur.J.Pharm.Biopharm. 61 (3),
2005, 201-213. ISSN 0939-6411.

Towards a better understanding of the parameter E;/E in the characterization of polar liquids. Publication,
in english. Hernandez Perni Maria Engracia, Stengele Andrea, Leuenberger Hans. Int.J.Pharm. 291 (1.2),
2005, 189-195. ISSN 0378-5173.

E. 8. Contribution by External Docents (see also attachment)

>

Prof. Theodor Glintert, PhD, having important responsibilities in his job at Roche Basel is lecturing
Biopharmaceutical and Pharmacokinetic topics and is supervising a tutorial with practical applications
of Pharmacokinetic data.

PD Danielle Giron, PhD, is expert and head of the Thermoanalytic laboratory at Novartis Pharma
Ltd. Her contribution teaching thermoanalytical topics is highly appreciated. Her publications are
listed in the attachment.

PD Peter van Hoogevest, PhD, is an expert in the formulation and the manufacture of liposomes. He
is COO of Phares Drug Development Ltd., Muttenz, a company specialised in liposomal technologies
and applications. He is teaching liposomal related topics (including practical training) at the Institute
of Pharmaceutical Technology.

PD Stephan Marrer, PhD, from F. Hoffmann-I.a Roche AG, has accepted other responsibilities at
F. Hoffmann-L.a Roche AG and handed over his teaching responsibilities to Dr. Rolf Altermatt and
Dr. Rainer Schmidt. The significant contribution of Dr. Matrer in co-coaching PhD-Students is ac-
knowledged.

Dr. Rolf Altermatt from F. Hoffmann-La Roche AG, is successor of Stephan Marrer and takes care
of teaching Quality Assurance topics and is coaching PhD students.

Dr. Rainer Schmidt from F. Hoffmann-I.a Roche AG, takes care of teaching Quality Assurance topics
and is coaching PhD students.

Klaus Eichler is head of the Technology Training Center at Glatt in Binzen, BRD. He is an excellent
organiser and moderator of Meetings, Workshops and Symposia world-wide. The Institute of Phar-
maceutical Technology is proud of working with him for years.

PD Michel Ulmschneider, PhD, is private docent at the Université de Haute Alsace, Mulhouse and is
teaching chemometrics for advanced students in pharmaceutical sciences.

Bernd Herzog, PhD, is head of several R+D application labs at Ciba Specialty Chemicals Inc., Gren-
zach-Wyhlen within the segment of home and personal care (main focus on sun screens for skin pro-

tection).
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F. Curriculum Vitae

F. 1.

G. Betz

Personal information:
Date of birth
Place of birth

Education:
1990
1990-1996

1996-2000

Professional activities:
1996-2000

2001-2002

Since 2002

Since 2003

2004

Awards
2004

27t of February 1971
Ravensburg/Germany

Allgemeine Hochschulreife (Abitur) at Matthias Erzberger Schule,
Biberach/Riss, Germany

Pharmacy studies at Albert Ludwig University, Freiburg, Germany
Practical year at Ciba AG, Wehr, Germany and

Apotheke Stadtmitte, Stuttgart, Germany

Ph.D. study under the supervision of PD. Dr. G. Imanidis and

Prof. Dr. H. Leuenberger at Institute of Pharmaceutical Technology,
University of Basel, Switzerland with the title:

“Heparin Penetration into and Permeation through Human Skin
from Aqueous and Liposomal Formulations In vitro and Interactions

of Phospholipids with Skin.”

Lectureship in practical university courses of the liquid sterile dosage
forms and liposomal formulations.

Lectureship and workshop in oral scientific presentation technique
and body language.

Postdoctoral-fellow and head teaching assistant under Prof. Dr.

H. Leuenberger at Institute of Pharmaceutical Technology,
University of Basel, Switzerland.

Head of the Industrial Pharmacy Lab and head teaching assistant at
Institute of Pharmaceutical Technology, University of Basel, Switzer-
land.

University Teaching Position in Pharmaceutical Technology, Univer-
sity of Basel.

NETS Entrepreneurship Program:

Create Switzerland, Lausanne

Babson College, Wellesley, Massachusetts

NETS Award for young scientists sponsored by Gebert Rif Stiftung
Basel, Switzerland.

NETS Special Award sponsored by Gebert Ruf Stiftung Basel, Swit-
zerland.
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F. 2. G. Imanidis

Georgios Imanidis, June 8, in Serres, Greece

High school (gymnasium) education with emphasis on sciences in Serres, Greece
University admission examination

Pharmacy studies at the Aristotelion University of Thessaloniki, Thessaloniki, Greece
Graduation with the Pharmacy degree

Post-graduate studies in Pharmaceutical Technology and Industrial Pharmacy at the
,»Pharmazeutisches Institut” of the University of Basel, Basel, Switzerland

Advanced diploma in Pharmaceutical Technology,

Ph.D. thesis in Pharmaceutical Technology under the supervision of Prof. H. Leuenber-
ger at the ,,Pharmazeutisches Institut® of the University of Basel, Basel, Switzerland

Doctor of Philosophy degree

born 1958

1973 - 1976
1976 June
1976 — 1980
1980 Nov.
1980 — 1982

1982 Dec.
1983 — 1986

1986 Feb.

EDUCATION

PROFESSIONAL APPOINTMENTS

Part-time (50%) teaching assistant in Pharmaceutical Technology at the ,,Phar-
mazeutisches Institut™ of the University of Basel, Basel, Switzerland

Post-doctoral fellow in Drug Delivery Research under Prof. W.I. Higuchi in the De-
partment of Pharmaceutics, University of Utah, Salt Lake City, UT, U.S.A.

Senior research scientist in the Department for Drug Absorption Studies, TheraTech,
Inc., Salt Lake City, UT, U.S.A.

Adjunct staff scientist in the Department of Pharmaceutics, University of Utah, Salt
Lake City, UT, U.S.A.

Recipient of a scholarship from the Roche Research Foundation to study drug absorp-
tion using cell cultures as an alternative to animal experiments at the ,,Pharmazeutisches
Institut™ of the University of Basel, Switzerland

Scientific staff member, ,,habilitand*, and head teaching assistant at the ,,Phar-
mazeutisches Institut™ of the University of Basel, Department of Pharmaceutical Tech-
nology, Basel, Switzerland

Awarded the title of a docent ,,PD* by the Faculty of Natural Sciences of the University
of Basel through the process of ,,Habilitation®.

Faculty member (full time) at the Institute of Pharmaceutical Technology, University of
Basel, Switzerland, by virtue of the docent “PD” title awarded by the Faculty of Natural
Sciences of the University of Basel through the process of “Habilitation”.

Prof. (tit.) awarded by the Faculty of Natural Sciences of the University of Basel
(22.11.2005), confirmed by the University Council in January 2006.

Appointment as Professor for Pharma Technology at the School of Life Sciences at the
University of Applied Sciences Northwestern Switzerland.

1983 — 1986
1986 — 1988
1988 — 1990
1988 — 1990
1991 — 1992
1992 — 1999
2000

since 2000
2005 Nov.
May 2006
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F. 3. H. Leuenberger

EDUCATION

1962 Matura Type B (latin, english, maths) Realgymnasium Basel

1971 PhD-Thesis in Nuclear Physics (University of Basel)

1967 Diploma in Experimental Physics (University of Basel)

INDUSTRIAL CAREER

11.1.2007 Foundation of the Center for innovation in computer aided pharmaceutics, CINCAP llc,
registered c/o Ifiip llc together with Dr. Maxim Puchkov; see www.cincap.ch , office at
the Birsigstr.79, CH-4054 Basel.

1.11.2006 Prof. Dr. Hans Leuenberger,

Foundation of the Institute for innovation in industrial pharmacy, Ifiip llc, registered in
CH-4148, Pfeffingen, Switzerland; see www.ifiip.ch, office at the Birsigstr. 79, CH-4054
Basel.

1973-1982 Research Group Leader, Pharmaceutical R+D, Sandoz Ltd., Basel

1971-1973 Head of R+D Laboratory (Preformulation work) Analytical R+D Department, Sandoz
Ltd., Basel

SABBATICALS AND EXPERIENCES ABROAD

1980 Head Pharma R+D, Sandoz Espafia, Barcelona ad interim (Spain)

1979 University of Michigan, Ann Arbor (Prof. Dr. W. 1. Higuchi, Prof. Dr. N. F. Ho, Dr. E.
W. Hiestand), U.S.A.

1973 University of Hamburg (Prof. Dr. H. Sucker) Germany

CAREER IN ACADEMIA

Since Prof. Leuenberger is coaching 20 PhD students at the University of Basel, who have not

1.11.2006 yet completed their PhD studies, holding a lectureship at the Faculty of Natural Sciences
of the University of Basel, with the topic “Pharm. Technology” for the postgraduate
PhD seminar in Pharm. Technology and for coaching PhD students.

1.11.2006 Hans Leuenberger, Prof. emeritus in Pharmaceutical Technology, University of Basel.
Prof. Leuenberger has coached between 1982 and 2006 133 PhD Students, who work
today mainly in the pharmaceutical industry.

He also co-coached PhD students from other Universities such as University of Seville;
Mendeleyev University of Chemical Technology of Russia; Mahidol University, Bangkok
etc.

16.7.2006 Foundation of Ifiip llc,

Institute for innovation in industrial pharmacy,
P.O. Box, CH-4011 Basel,
Tel. +41 61 753 9068 Fax +41 61 753 9069, www.ifiip.ch
Cell +41 76 381 68 93
Prof. Dr. Hans Leuenberger,
Head Institute for innovation in industrial pharmacy and CEO Ifiip llc, Kreuzackerweg
12, CH-4148, Pfeffingen, Switzerland
1982 - 2006 Head Institute of Pharmaceutical Technology
1995 - 2004 Head Department of Pharmaceutical Sciences
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1994 - 95

1988-1993

Since 1982

1982-2000

Since 1982/83

Dean of the Faculty of Natural Science at the University of Basel, Founder of the Fac-
ulty Committee of Department Heads

Member of the Export Group 12 (Pharmaceutical Technology) of the European Phar-
maceutical Commission, Strasbourg, France

Elected as Full-Time Ordinary Professor of Pharmaceutical Technology and Head of the
Institute of Pharmacy at the University of Basel, Totengisslein 3, CH-4051 Basel (His-
torical Site close to the Museum, location till 2000)

Planning of a new building for the Institute of Pharmacy (Pharmacenter of the Univer-
sity of Basel, Klingelbergstr.50)

Referee for different journals and member of editorial boards such as J. Pharm. Sci. e.g.
in 1990/92

1980 - 1982 Part Time Lecturer at the University of Basel as Private Docent (PD) in Pharmaceutical
Technology

Publications:  more than 240

Patents: more than ten

SERVICES

Since 2007 President of the Swiss Academy of Pharmaceutical Sciences ¢/o Swiss Society of Phar-
maceutical Sciences (SGPhW)

2006 Member of the Sci. Advisory Board for the Engin. Research Center for Structured
Organic Composites (ERC-SOC). supported by US National Science Foundation, Ar-
lington, USA.

Rutgers; Rutgers, State University of New Jersey.
NJIT; New Jersey Institute of Technology.
Purdue; Purdue University.

UPRM; University of Puerto Rico, Mayagiiez.

2001 Member of Board of Directors of CAETS (International Council of Academies of Engi-
neering and Technological Sciences)

Since 2001 President Swiss Society of Pharm. Sciences (SGPhW)

1999 - 2001 Member of the Scientific Council of CASS (Conseil des Académies Scientifiques Suisses)

1993 - 2001 Vice President of the Swiss Academy of Engineering Science

1993 - 1999 Member of the Board of CASS (Conseil des Académies Scientifiques Suisses) as Vice
President of SATW

1993-1997 Member of peer review committees ETHZ (1993), University of Groningen and Utrecht
(1997)

1992-96 President of the Scientific Council [SC] of the Swiss Academy of Engineering Science
[SATW] and founder of the Lateral Think Tank of the SC

1987 Member of the Swiss Academy of Engineering Sciences (SATW)
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F. 4. Research Awards, Medals, Nominations (Membership Awards)
H. Leuenberger, on behalf of the Institute of Pharmaceutical Technology:

2007 Nomination as Doctor of Philosophy (PhD) honotis causa in pharmaceutics by Mahidol
University, Bangkok, Thailand

Since 2007 Honorary Member of the Society of Pharmacists of the Canton of Basel-City (BAV,
Baselstddtischer Apothekerverband)

Since 2007 Honorary President of the Catedra Iberoamericana-Suiza de Desarrollo de Medicamen-
tos, CISDEM, University of Seville, Spain

2006 At the 50 years celebration ceremony of SPT] on November 8, 2006 the SPT] presented
him the “50™ Anniversary Award of the Society of Powder Technology of Japan” (SPT]J)
for his distinguished achievements and outstanding contributions to promote the inter-
national cooperation in powder technology.

20006 In recognition of his achievements in Pharmaceutical Technology the “European Phar-
macopoeia — Council of Europe Medal”

Since 2005 Honorary Director of the Russian Swiss Science and Education Center for Pharmaceuti-
cal and Biological Technologies at the Mendeleyev University of Chemical Technology
of Russia [MUCTR, Moscow (www.muctt.ru]

2005 The International Symposium on Agglomeration (Bangkok, Thailand, March 16-18)
Certificate of Agglomeration Award in Recognition of the Outstanding Contribution to
the Development Of Agglomeration Sciences

2004 Certificate of Appreciation for Outstanding Service issued by the International Council
of Academics of Engineering and Technological Sciences Inc., Washington DC
(Www.caets.org)

Since 2001 Member of the Scientific Advisory Board of the Grand Ecole des Mines, Albi, France
(www.enstimac.fr)

2001 Award of Particulate Preparations and Design of the Society of Powder Technology of
Japan, Kyoto, Japan

Since 2001 Honorary member of the Swiss Academy of Engineering Sciences [SATW

2000 IPS Medal 2000 [Industrial Pharmacy Section] of
FIP [Féderation International Pharmaceutique]

Since 1998 Corresponding Member of the Royal Academy of Pharmacy of Spain

Since 1998 Foreign Member of the Russian Academy of Engineering Sciences
1997 Jorg Bider Medal of the Swiss Society of Pharmacists [SAV]
1994 Innovation Award for New Process Technologies of the Governments Basel-City and

Basel-Country

Since 1994 Honorary Member of the Swiss Society of Industrial Pharmacists [GSIA]

1993 AAPS Research Award in Pharmaceutical Technologies

1993 As Member of Expert Group 12 between 1988-93: the “European Pharmacopoeia —
Council of Europe Medal”

Since 1990 Fellow of the American Association of Pharmaceutical Scientists [AAPS]

1989 University of Helsinki Medal
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G. Research and Co-operation Network

G. 1. Academia
China Pharmaceutical University, Nanjing, P.R. China*
Federal Institute of Technology [ETH] Ziirich*
Ecole des Mines, Albi, France®
Gifu Pharmaceutical University, Gifu Japan*
Institute of Hospital Pharmacy, Basel
Institute of Informatics, University of Basel
Mahidol University, Bangkok, Thailand*
Mendeleyev University of Chemical Technology of Russia [MUCTR], Moscow™
Spitalapotheke, Kantonsspital Aarau
University of Kansas, Lawrence, Kansas, USA*
University of Seville, Seville, Spain*

University of Iowa, College of Pharmacy, lowa City, USA

G. 2.Industrial Partners
ADD, Advanced Drug Delivery Technologies, Reinach
Asulab AG, Neuchatel
Bachem AG, Bubendorf
Capsugel Ltd., Arlesheim
Ciba Specialty Chemicals, - Grenzach D
Drossapharm AG, Arlesheim
Glatt AG, Pratteln
Glatt GmbH, Binzen, BRD
Glatt, System Techniques, Dresden, BRD
Mepha AG, Aesch
Novartis Animal Health Ltd, Basel
Novartis Pharma Ltd., Basel
Pentapharm AG, Aesch
Pfizer GmbH, Arzneimittelwerk Gédecke, Freiburg i.Br.
Phares Ltd., Muttenz
Pharmatrans Sanaq AG, Basel
Roche Ltd., Basel
Roche Ltd., Grenzach, BRD
Skye Pharma, Muttenz
Spirig AG, Egerkingen

* Based on formal agreements, activity depending on projects, fime and resources, see typical model agreement:
see e.g. first document of the list of documents concerning the cooperation with MUCTR.
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PROGRESS REPORT 2006 AND OUTLOOK

H. Progress Report 2006

H. 1. Special Events 2006

H.1.1 Prof. Dr. Georgios Imanidis

Prof. Dr. Georgios Imanidis (Titular Professor at the University of Basel) was elected as head of the com-
petence center Pharma Technology at the University of Applied Sciences Northwestern Switzerland
(UAS), School of Life Sciences, Muttenz, having a double professorship (University of Basel, UAS).

H. 2. International relations of the Institute of Pharmaceutical Technology

The author of this report was recently informed that the University of Basel is creating the position for a
director of international affairs. This is an excellent idea and will help to keep alive the legacy of the exist-
ing network described below.

H.2.1 Russian Swiss Science and Education Center for Pharmaceutical and Biological
Technologies at the Mendeleyev University of Chemical Technology of Russia
(MUCTR), Moscow

Figure 4 / H.2.1- Construction of the building, Status: December 2006

The above mentioned center is the result of the cooperation between the IPT and the Cybernetic De-
partment of MUCTR, which has been supported by the Swiss National Science Foundation (SNF) in the
framework of the SCOPES (Scientific CoOperation Programme between Eastern Europe and Switzer-
land) project 7IP 062613. MUCTR has decided that the center will form a structural unit of MUCTR. The
idea of the center and its activities are further supported by the SNF (SCOPES grant IB 74 BO - 110911).
MUCTR is offering space on the first floor of the planned new building (see photos of the building in
construction). This research building is located in the north of Moscow (Tushino, High Tech Park).
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Figure 5 / H.2.1 Construction of the building, Status: April 2007

Seminar in Basel, April 2006

Conclusion of the Executive Summary; Visit of a Delegation from Russia April 25 to May 1, 2006
and Seminar on April 26, in the Hotel Merian, Basel

The coordinator of the SCOPES project and head of the organizing committee, Prof.Dr. Hans Leuenber-
ger, wants to thank, also in the name of all participants, all speakers and sponsors of this event. The pres-
entations at the seminar on April 26, 2006 and the presentations during the visits of the different
companies were highly appreciated by all participants.

Figute 6 / Seminar in Basel, April 2006, Café Spitz Basel
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The main goal of the event was to inform the Swiss side about the progress of the Russian Swiss Science
and Education Center for Pharmaceutical and Biological Technologies at MUCTR in Moscow: This goal
was achieved. The participants from industry are ready to think about possibilities how to strengthen the
joint Russia Swiss Laboratory at MUCTR in Moscow by giving donations or facilitating the purchase of
equipment. In addition, a document was signed to send a Postdoc, i.e. a former PhD student, who has
done PhD studies in Basel (and in Bangkok, Thailand) to MUCTR to strengthen the Russian Swiss Center
and to push forward the SCOPES project IB 74 BO - 110911.

The coordinator of the SCOPES project IB 74 BO - 110911 was invited by Dr. Charles Kleiber, the Head
of the Swiss State Secretariat for Education and Research to a roundtable conference at Bavois, VD, to
promote the scientific relations between Switzerland and Russia. At this event on April 5, 2000,
Dr. Kleiber esteemed the concept of this joint Russian Swiss laboratory. This center owns laboratory and
office space provided by MUCTR free of charge. In fact, the center is a structural unit of this university
and will be located in the new building in the High-Tech Park of MUCTR in Tushino. At this event in
Bavois the idea to establish a «Swiss House» in Russia (similar) to the existing «Swiss Houses» in the U.S.
(Boston, San Francisco) was discussed as well. In the mean time, the coordinator of this SCOPES project
received signals from the rector of MUCTR Prof. Dr. Vladimir A. Kolesnikov, that he would be happy to
host the planned Swiss House at MUCTR in Moscow.

International Seminar: “Innovative Technologies and Equipment for Pharmaceutical Industry”
MUCTR December 2006, Moscow

The third international event of the center in Russia was the above mentioned seminar which took place
from 4 to 6 December 2006, at the MUCTR in Moscow.

The seminar was opened by Erwin H. Hofer, ambassador of Switzerland in the Russian Federation. The
presentations (in English and Russian respectively) were translated simultaneously and the invitation with
the program was written in English and Russian (see page 35 - the English version). In the evening of
December 5, 2006, Dr. Erwin H. Hofer gave a reception at the Swiss Embassy, inviting all participants of
the seminar. The rector of MUCTR repeated his offer to provide, if desired also space for a future Swiss
Science House in Moscow.

List of documents concerning the cooperation with MUCTR

1. Contract: General Cooperation Agreement, between University Basel and MUCTR, November 1999,
signed by Prof. Dr. Ulrich Gibler et al.

2. Contract: General Cooperation Agreement, between Uni Basel and MUCTR, summer 2002, signed
by Prof. Dr. Ulrich Gibler et al.

SNF-SCOPES, Scientific Co-operation Agreement Oct. 2005/ June 2006

4. Program of the International seminar, Dec 2006, Moscow
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General Cooperation Agreement, between University Basel and MUCTR, November 1999

GENERAL COOPERATION AGREEMENT
BETWEEN

University of Basel,
Institute of Pharmaceutical Technology

AND

D.I. Mendeleev University of Chemical
Technology of Russia

WIEREAS University of Basel, Institute of Pharmaceutical Technology and D.I. Mendeleey
University of Chemical Technology of Russia, Cybernetic Department, wish to collaborate
through different teaching and research programs in order to improve the qualifications of the
teaching staff and students of both establishments;

WHEREAS both establishments wish to develop, through this collaboration, their teaching
and research resources in their fields of competence;

WHEREAS both universities have a genuine interest in the promotion of such international
collaboration on the basis of equality and mutual assistance;

University of Basel, Institutc of Pharmaceutical Technology, on the one hand, and D.1.
Mendeleev University of Chemical Technology of Russia, Cybernetic Department, on the
other, agree to the following :

Article 1. FIELDS OF COOPERATION

The cooperation agreement includes all university level disciplines for which teaching and
research activities thrive in both universities.

Article 2 - MODES OF COOPERATION

2.1 A separate agreement shall be required for each cooperative program. The following
activities are considered:

- exchanges of professors and researchers;

- exchanges of students;

- joint research activities;

- joint organization of missions and seminars;

- exchanges of pedagogical, research and scientific documents;
- joint training programs;

- joint research of funding.

2.2 Each agreement shall specify all the contributions of the parties, its financial sources, the
scope of the program, its duration and the conditions of its rcnewal.

2.3, It is also acceptable that the proposed project can be financially supported by a third
party such as a private foundation, a company, a national or international foundation.

2.4 Each establishment will identify a person responsible for the program implantation
within the framework of this agreement,

2.5 EBach specific agreement shall be approved by the appropriate authorities of each
establishment.
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Article 3 - DURATION AND SCOPE OF THE AGREEMENT

The duration of this agreement is two (2) years from the time of its signing. It is subject to
renewal by mutual consent of the parties.

Either party may terminate this agreement by giving six (6) months written notice.

The present agreement will take effect upon its written approval by both parties.

For D.I. Mendeleev University For University of Basel

of Chemical Technology of Russia

A

RECTOR
// Ulrich Gabler
v
Date 26, 7. 99 Date 2 2/u)¢Q
Head of the Cybernetic Department Head of the Institute of
of Chemical Technological processes Pharmaceutical Technology
’Vﬁ% %f\—\——& VS,
Prof. L.S. Gordeev Prof. H. Leuenberger
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General Cooperation Agreement, between Uni Basel and MUCTR, Summer 2002
GENERAL COOPERATION AGREEMENT

BETWEEN

University of Basel,
Institute of Pharmaceutical Technology

AND

DI Mendeleev University of Chemical
Technology of Russia

WHEREAS University of Basel, Institute of Pharmaceutical Technology and D.I. Mendeleev
University of Chemical Technology of Russia, Cybernetic Department, wish to collaborate
through different teaching and research programs in order to improve the qualifications of the
teaching staff and students of both establishments;

WHEREAS both establishments wish to develop, through this collaboration, their teaching and
research resources in their fields of competence;

WHEREAS both universities have a genuine interest in the promotion of such international
collaboration on the basis of equality and mutual assistance;

University of Basel, Institute of Pharmaceutical Technology, on the one hand, and
D.I. Mendeleev University of Chemical Technology of Russia, Cybernetic Department, on the
other, agree to the following :

Article I . FIELDS OF COOPERATION

The cooperation agreement includes all university level disciplines for which teaching and
research activities thrive in both universities.

Article 2 - MODES OF COOPERATION

2.1 A separate agreement shall be required for each cooperative program. The following
activities are considered:

- exchanges of professors and researchers;

- exchanges of students;

- joint research activities;

- joint organization of missions and seminars;

- exchanges of pedagogical, research and scientific documents;
- joint training programs;

- joint research of funding.

2.2 Each agreement shall specify all the contributions of the parties, its financial sources, the
scope of the program, its duration and the conditions of its renewal.

2.3. It is also acceptable that the proposed project can be financially supported by a third party
such as a private foundation, a company, a national or international foundation.
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2.4 Each establishment will identify a person responsible for the program implantation within

the framework of this agreement.

2.5 Each specific agreement shall be approved by the appropriate authorities of each

establishment.

Article 3 - DURATION AND SCOPE OF THE AGREEMENT

The duration of this agreement is three (3) years from the time of its signing. It is subject to

renewal by mutual consent of the parties.

Either party may terminate this agreement by giving six (6) months written notice.

The present agreement will take effect upon its written approval by both parties.

For D.I. Mendeleev University
of Chemical Technelogy of Russia

. ~RECTOR
-~ Prof. P.D. Sarkisov

98 04 o0k

Date

Responsible for cooperation
Professor of the Cybernetic Department
of Chemical Technological processes

Prof. N.V.Menshutina

For University of Basel

Dior

RECTOR
Ulrich Gaebler

L8 08 Lo

Date

Head of the Institute of
Pharmaceutical Technology

Prof. H. Leuenberger
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SNF-SCOPES, Scientific Co-operation Agreement Oct. 2005/June 2006

Page one of six:

FNSNF

Swiss NATIONAL SCIENCE FOUNDATION

SCOPES 2005 - 2008
Scientific Co-operation between Eastern Europe and Switzerland

Co-operation Agreement
No. [B74B0-110911

between

the Swiss National Science Foundation, having its registered offices at Wildhainweg 3, 3001
Berne, Switzerland, duly represented by its Director, Daniel Héchli, and its Head of International
Relations, Dr. Jarg Pfister

(hereafter referred to as "the SNSF")
and

the Institute of Pharmaceutical Technology, University of Basel, Klingelbergstrasse 50, 4056
Basel, Switzerland, duly represented by Prof. Hans Leuenberger, Head of Institute

(hereafter referred to as "Contractor No. 1)
and
the Industrial Pharmacy Lab, Institute of Pharmaceutical Technology, University of Basel,

Miilhauserstrasse 51, 4056 Basel, Switzerland, duly represented by Prof. Hans Leuenberger, Head
of Institute

(hereafter referred to as "Contractor No. 2")
and
the Faculty of Cybernetics of Chemical Technology, Mendelev University of Chemical

Technology of Russia, Miusskaya sq. 9, 125047 Moscow, Russia, duly represented by
Academician Pavel D. Sarkisov, Rector

(hereafter referred to as "Contractor No. 3"
and
the Faculty of Organic Chemistry, Technology and Pharmacy, Mendelev University of

Chemical Technology of Russia, Miusskaya sq. 9, 125047 Moscow, Russia, duly represented by
Academician Pavel D. Sarkisov, Rector

(hereafter referred to as "Contractor No. 4"
(Contractors No. 1, 2, 3 and 4 collectively referred to as "the Contractors")
and

Professor Hans Leuenberger, Institute of Pharmaceutical Technology, University of Basel,
Klingelbergstrasse 50, 4056 Basel, Switzerland

(hereafter referred to as "Co-ordinator")

(collectively referred to as "the Parties")

Doc. ref.; 1P Co-operation Agreement September 2005
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SNF-SCOPES, Scientific Co-operation Agreement Oct. 2005/June 2006
Page six of six:

FNSNF

SCOPES 2005 - 2008: Co-operation Agreement No, IB74B0-110911 Swiss NATIONAL SCIENCE FOUNDATION

Article 21 Annexes
The following annexes shall form integral part to this Co-operation Agreement:
- Annexe I:  Global Concept

- Annexe II: Budget
- Annexe IIl: Power of Attorney of the concerned Contractors with original signatures

This Co-operation Agreement is made in English in six (6) original copies duly signed for and on
behalf of the Parties, each party receiving an original copy.

On behalf of the Swiss National Science Foundation:

Berne, __€8[ &/ 2008 Berne, _ I\ - 2006
7 001 =

(Daniel Hochli) (Dr. Jesg Pheterp

The Co-ordinator and on behalf of the Contractor(s) no. 1, 2, 3 and 4 (cf. Annexe IIj:
Basel, 3. &e#. 2005

—
&{C.ia i

(Prof. Hans Leuenberger)

&

On behalf of the Institute of Pharmaceutical Technology, University of Basel, Basel,
Switzerland

Basel, <, @224 2005

ety

(Prof. Hans Leuenberger)

Doc. ref.: IP Co-operation Agreement September 2005 page 6
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Program of the International seminar, Dec 2006, Moscow

Dear Ladics and Gentlernen!

Fussiam-Swiss Science and Education Center for Transfer of BEiopharmacentical
Teclmologies
at [.I. Mendeleev University of Clemical Technology of Eussia

with the support of
the Frabassy of Switzerland in Moscow

ivite IManagers and Fepresentatives of the Fussian and international pharmaceutical
Industries to take part in the Intemational Seminar

«INNOVATIVE TECHNOLOGIES AND EQUIFMENT FOR. PHARMACEUTICAL
INDUSTEY»

Thiz event will talze place from 5to 6 December 2006
at D1 Mendeleey University of Chernical Technology of Bussia in the
Conference Hall located at Mivsskava Soquare 9, Moscow.,

The Organizing Conanittee for the International Sernina:

Chaitman: V.A. Kelesniloov - Rector of D1 WMendeleey Uniwersity of Chernical Technology
of Fussia

Co-Chairman: Prof. H. Levenberger — President of Swiss Society of Pharmaceutical
aciences, Head of Institute of Pharmacentical Technology, Pharmacenter of Basel University,
Honorary Director of Russian-Zwizz Center of Pharmaceutical Technologies Transfar

Co-Chairmnan: Prof. M. Menshutina - Director of Fussian-Swiss Center of Phattmacenatical
Technologies Transfer

Secretary: Dr. E. Guseva — Vice-Director of Fussian-Swiss Center of Phartmacentical
Technologies Transfer

During the Seminar the trends and perspectives of development of pharmaceutical products
and process in the world will be covered. The leading companies of Switzerland, Germany
and other Furopean countries mamifacturing equipment and developing technologies for
pharmacentical industry will present their novel developments (Novartis, Roche|
Phartmaceuticalz, hepha, Scan, Glatt, etc). Thetopics will cover a wide spectnum of
pharmacentical manufacture including designing of phatmaceutical productions on GWP,
standardization, isolation technologies and organization of clean rooms, quality control of
pharmacentical preparations and etc. The participation in the serminar is confirmed by the
Certificate.
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Report of the 3@ International seminar, Dec 2006, Moscow

64 MexgyHapogHbIi ceMmuHopP

a . e o u - ” . -
CaMvIHa O 71 DADMINO2 OV TV
\ ]
B PXTY vima. A.U.Meunpeneensa

5-6 pexabps 2006 r. Poceuicko-iBeRLapCckri yueBHO-Hay HBbIM LeHTP TpaHcdhepa dpapMaLesTMieckux 1 B1o-
TexHonorui npoeen Il MexayHapoaHbii cemmunap «MHHOBaLMOHHBIE TexHONOMMM M 0BopyaoBaHMe ans bapma-
ueetnueckux npeanpuatii». B.KOJIECHUKOB, pektop PXTY um. .M. Menpeneesa v IpeuH X. XO®EP, upes-
BIYAMHBIM M NonHomouHbIM nocon Lseriuapckoit Kondenepauun B PO o6partinmcs ¢ npUBETCTBEHHBIM CTOBOM K
y4actHukam cemmHapa. B pabote cemmuHapa npuHsnuM yuacte poccuiickie GpapMNPOM3BOAMTENH, O TAKXE POc-
cuitckme 1 3apybexHble NPeACTaBUTENM HayKU M Bu3Heca.

Pesog PV

KOAECHHKOR

Cnesa nocon Lseruapckoi
Kondpenepaumu 8 PP dpsurn Xodep,
pektop PXTY B.A.KonecHukos

lanc Jleyenbeprep, avpektop
MHcTuTyTa MHHOBAUMI B
$apmnpombinerHocti Lseituapmm

A.M.Eropos, akapemux PAMH,
xumbakyneretr MY mm.
M.B.JTomoHocoea

@apmayeBTHYECKHUE TeXHoNnoruu u ynakoska N2 1,2007

Ten./axc pegaxuymm « Mb»: (495) 6735625, 6733703, 790-36-99

Mocon Lseruapckoit

KoHdeaepauuu 8 PO Speun Xodep

H.B.MeHbwyTtnHa, aMpektop
Poccuidcko-weenuapckoro yyebHo-
HOY4YHOro LEeHTpa TpaHcdepa
PapMaLEeBTHYECKUX M
6HOTEXHONOMH

Ponbd Anerepmartr, rnaea otaena
KOHTpOns kauectea «XoddpmaHH ns
Pow»

MopoBHbIA MexXayHAPOAHbLIA cemu-
HOp, NPOBOAMMBIM NO MHMUMaTHBe Poc-
CHMHMCKO-LIBEHLLAPCKOro yuebHo-Hay Ho-
ro uentpa, npoxogut 8 PXTY um [O.M.
MeHpaeneesa Bo BTOpoH pas, v Haw
XYPHGN TPAANMLMOHHO NPUHUMAET B HEM
yuyacte. O 3HQUUMOCTH MeponpHATHA
CBMAETENbCTBYET TOT HAKT, YTO HA ero
OTKPBITMH HEM3MEHHO NPHCYTCTBYET NOo-
con Wsesuapuu B PO Ipeun Xodep.
B stot pas 6naropaps uHMumMaTuee am-
pextopa Poccurcko-weeluapckoro
uentpa, npodeccopa H.B.MeHbLIy-
TMHOM M AMpeKTOpa Weeruapckoro MH-
CTMTYTQ MHHOBAUMK B PpapmaLesTHyec-
Kou npomsiwnernHoct FaHca JleyeH-
6eprepa yganocsk npurnacuts B Mock-
BY BbICOKONPOECCHMOHANbHBIX 3ApY-
6EeXHbIX CNEeLManMcToB, COOBLMBLIMX
NPHCYTCTBYIOWMM POCCUHCKMM bapm-
NPOM3BOAMUTENAM O MOCNEAHUX HOY-Xay
B MMPOBOM GAPMALEBTUMYECKOW NpO-
MbineHHocTH. C opHoOM cTOpoHSI, Ha ce-
MMHOpPe BbICTYMMIM NPEACTABHUTENMU M3-
BECTHBIX PAPMTEXHHUYECKUX KOMAGHMH,
Ttakux kak Huettlin GmbH, SKAN AG,
Christ Water Technology,
Bausch+Stroebel, nocrasnsiowme co-
BpeMeHHoe 06opy[OBAHHE M TEXHONO-
MU HO POCCMHCKME 3aBOAbI, C APYroH
CTOPOHbI, CAELMANMCTbl M3BECTHBIX 3d-
py6exHbix dapmpupm, Takux Kak
Hoffmann La Roche, Novartis, Bosnalijek
pacckasanM o cBoem onbite paboTsl HA
COBPEMEHHOM 060PYA0BAHNH, NperMy-
WecTBAX M Npobnemax, BO3HUKAIOLMX
npW BHEAPEeHWU M anpobauru HOBbIX
mawmH. MopobHbIK ONbIT HECOMHEHHO
0OKO3QICs O4EHb MONE3eH NPUCYTCTBYIO-
MM POCCUHCKUM TEXHONOTaM, MHXEHe-
PAM, CNELMANMCTAM NO KAYecTBy M Ba-
ampaumu. Tak, ¢ ocobbim BHUMAHHMEM
6bin Boicnywan poknags Epuka Wryp-
3eHerepda, AMpeKTopd BCNOMOraTesb-
Horo npou3sonctea Novartis o npenmy-
LWEeCTBAX M OTPUHMYEHMAX MCMOMNb30BA-
HUS U3ONATOPHOM TEXHUKHM B papmnpo-
MbllwneHHocTH. [loknag Tak uHTepeceH,
4TO Mbl pewunu onybnmMkoBaTh ero 8
Hallem cerogHswHeMm Beinycke. Temy 6a-
PbEPHBIX M3OMALMOHHBIX TEXHONOIMUMA

N2 2(150) 2007
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MewgyHopogHoii cemmHop 65

Cnesa H.B.Yunraeraq, rnasHbii
texnonor 3A0 CEBEPHAA 3BE3JA
n C.P.MoBcecos, pykosoguTens
otaena GppMaLesTUYecKoro

obopyposanua OOO «bBT-Cepsuc»

OAQ «AkpHxuH»

npogomxmua B ceoem soictynnennn u Mone Progdbé, euue-
npesupeHT weenuapckor komnanuu SKAN AG, muoro net pa-
6otaowmi no npobnemam M30N9TOPOB, KOTOPbIM CAENAN Ae-
TQNbHOE CPUBHEHME WCMONb3OBAHMS M3OMNSTOPOB M YMCTbIX
KOMHAT B hapmauesTHieckom nponssoacTee. [lons Poddbé
yXe HeoaHOKpaTHO npuesxaet B Mocksy, npuHMMan yuac-
THe Bo Bcex 3 cemurapax B PXTY wm. [.M.Mengeneesa.

Mpuem B MNoconbcrBe
Lsenyapckon
Kondepepauum B PO

Beuepom 5 nekabps 2006 r. B8 noconsctse Llseruapc-
kon koHdegepaumm B P® 8 Mockee, B nepeynke Oropoa-
HOM cnobopbl, COCTOANCA TOPXKECTBEHHbIM NPHEM MO CRyHalo
npoBefeHHUs POCCUHCKO-LLBENLLAPCKOro CEMMHAPA, HA KOTO-
POM HOM YAQSOCk BPYYMTh HaW XypHan «Papmauestuyec-
KWe TexHonoruM 1 ynakoeka» nocny Lleeruapckon Konde-
nepaunu PD DpeuHy Xodepy.

Cneea Hanpaso: aHc Jleyenbeprep, AMPeKTOP MHCTUTYTA
WMHHOBAUMM B papmnpombiwneHHocTn Leeinuapum,
H.B.MeHbwyTtrHa, gupektop Poccuiicko-weeiyapckoro
y4eBHO-HOYYHOro LeHTPa GapMAaLEBTHYECKMX M
6uotexHonorun, nocon Lseruyapckon Kondepepaumn s
P® Speun Xodep 1 M.A.KywHapeeaq, rnasHbiM pegaktop
xypHana «PapMaLesTHYecKMe TEXHONOTUM 1 YNAKOBKAY.
®oro M.l.FropaneHko

DapmaleBTHYECKHWE TeXHoNMormu 1 ynakoeka N2 1, 2007
Ten./daxc peaaxumn «Mba: (495) 6735625, 6733703, 790-36-99

Cnesa O.[M.MaHTeneesa «Innojet» u
C.B.EmwaHosa, pykoeogutens LULHAUP

B.M.CMmblueHko, HaYanbHUK
npownssogcrea, OO0 «Pocbuon

HecomHeHHO 3anomHMTCs cnywaTtensm u coobueHue
l.Jleyen6eprepa, npodeccopa bazensckoro Mucturyra
PapMaALEBTHYECKMX TEXHONIOTHUH O MPUMEHEHMMU TEOPHM Nep-
KOMNSILMM B MPOLECCAX CMELLEHMS M BIGXKHOM Arnomepaumu, a
takxe sbictynnene Mapkyca KHons, rnass dapmauestu-
yeckoro otaena Hemeukon komnarnuu Huettlin GmbH, koTo-
PbIH NOAENMACA NOCAEAHUMM HOY-XAY, 3ANOKEHHbBIMM B MPHH-
UMM AEWCTBMS NNapaTOB NCEBAOOXKMKEHHOTO CrOS.

AKTMBHOS MOPKETMHIOBAS CTPATErUs LIBEMLAPCKOH KOM-
naHum «Kpucr» Hawna nopTeepxaeHHe B BLICTYNNEHMM
C.MoscecoBa, pykosoautens otnena GpMaLeBTMHeckoro
o6opyposanms QOO «bBT-Cepsuc». OH coobuyin o HOBbIX
€BPONeNCcKMX HOPMATHBHBIX TPEBOBAHMAX ANS MOArOTOBKM
BOAbl AN GAPMALEBTMHECKHX LENEN M O BOZMOXHOCTAX yC-
TaHosok «KpucT», KoTopble npegnaraloTcs Ans POCCHHUCKMX
30BOAOB.

3anomHKUTC ydacTHMKam cemuHapa u poknag A.Poco-
nd, AUPEeKTOPa POCCHMCKOrO NPEeACTABMTENLCTBA H3BECTHOM
Hemeukon komnaHum BAUSCH+ STROEBEL o HoBbix TexHu-
YeckMx peweHuax B o6opyaoBaHMK ans obpaboTki ogHopa-
30BbIX WNPHLEB B FTHE3J0BbIX KACCETAX, B YACTHOCTH, O pabo-
TE€ COBPEMEHHOM MALUMHBI HOMONHEHMUS U YKYNOPKM LIMPHLIEB,
npoussoguntensHoctbio ao 11300 wnpuues/yac, B kotopon
TPAHCMOPT KACCET OCYLLECTBIAETCSA C NOMOLLBIO KPYT/IbIX PEM-
Her 8 GMP ucnonHeHuu.

Takxe Ha kKoHbepeHuMM No3By4anu BbicTynnenus A.Ero-
poBa, akagemrka PAMH, 3as. nabopatopuei nHxeHepHoH
3H3UMONOTMHK XxMMHueckoro dpakynsteta MI'Y, A.KapakuHa,
30aBeAYIOLLEro LeHTPAbHOM Na60paTOpHe roCy AAPCTBEHHO-
ro KOHTPOJIA M M3Y4EHMs KOYEeCTBA NPENAapaToB KPOBM, KPO-
BE3OMEHMTENEHN M CPEeACTB NAPEHTEPANbHOrO NuTanus [ema-
TONOrH4eckoro Hay4Horo uentpa PAMH, A.A¢poHunHa, 3am.

pyKoBoaMTens oTaena TexHonorui u matepuanos Degussa,
WU.PogunHo#, sBepywiero cneuuanicta otaena npeakimMHM4ec-
kmx mccneposaHuii OAO «3aBoa 3KONOrMYECKOM TEXHUKM W
skonutanms «QAO0».

[puexaBwme HQ CEMMHAP POCCMMCKME TEXHOMOIMM TaK-
K€ C MHTEePECOM Npocnyluany coobueHus 3apyBexHbix cne-
umanucros — P.ANBTEPMATTA, rABbl OTAENA KOHTPONS Ka-
yectsa, Hoffmann-La Roche Ltd ROCHE (Switzerland), M.Ma-
WKy, accicteHTa komnauum Bosnalijek d.d. (Bochus), X.Ko-
HOPKOBCKM, fypektopa no passuthio 6usneca MUXP,
C.Jloynoyam-CnaHoc, koHcynstanta no 6usHecy MES u
LIMS amepukaHckomn komnanmum AspenTech.

Ha koH¢epeHyun paboran
KOPPEeCcnoHAEHT HALLero XXypHana.
®oto M.MopauweHko,

J1.Kpsiuko

Ne 2 (150) 2007
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H.2.2 Ideas for similar partner institutions

The dynamic activities at the Russian Swiss Science and Education Center for Pharmaceutical and Biologi-
cal Technologies has lead to follow-up ideas for similar centers. This development has been promoted by
the fact, that Dr. Charles Kleiber, State Secretary, Swiss Federation, mentioned at a meeting in Bavois,
April 5, 20006, the Russian-Swiss Science and Education Center at MUCTR as a model to be copied.

Thus the foundation of the Russian-Swiss Science and Education Center for Pharmaceutical and Biologi-
cal Technologies has lead to follow-up ideas to create similar institutions in the following countries:

in France (“Institut Franco-Suisse des Sciences et Procédés Pharmaceutiques® at the new technical uni-
versity Ecole des Mines, Albi-Carmaux, EMAC) and

in Spain (“Catedra Iberoamericana-Suiza de Desarrollo de Medicamentos” at the University of Seville).
Similar ideas are in discussion in China, Japan and Thailand.

Such institutions could complement the existing Swiss Houses, strengthening the presence of Switzerland
in the area of Science abroad, promoted by the secretary of state of Research and Education and to a cer-
tain extent the Swiss Hubs to promoting economical and technology transfer relations between Switzer-
land and abroad.

H.2.3 Documents of emerging similar partner institutions

Cooperation with the Grand Ecole des Mines Albi-Carmaux

Institute Franco Suisse at EMAC

Agreement for a facilitated access to the curriculum of a Pharmaceutical Engineer at EMAC for students
who have completed a study in Pharm. sciences at the University of Basel (for students with a diploma
and equivalent MSC diploma).

ECOLE DES MINES D'ALBI
C A R M A U X

Mémorandum de coopération
et lettre d’intention
En vue de la création dun

Institut Franco-Suisse
des Sciences et Procédés Pharmaceutiques
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Préambule : Cette action s'inscrit dans e cadre de [ mondialisation des échanges culturels
et scientifiques. Eife a  pour but de renforcer les liens d'amitié émablis entre devx - pays
sowverains que sont la Suisse et la France, forts tous deux de leurs traditions séculaives comme
de leurs industries de haute technologie. £'axe ainsi renforcé entre les dewx pays pourra dans
un deuxiéme temps servir de base i une ca(;pe'mrwﬂ IE; uﬁyéenne et Internationale éﬁz}c’qf'e, en

réseau, dans les domatnes concernés.

gjar ce mémorandum de coopération et lettre d’intention, échangés symboliquement entre les

représentants de 1’Ecole des Mines d’Albi, France, dans le cadre de sa mission de
développement stratégique du Génie Pharmaceutique, et de Suisse, dont I'Institut de Technologie
Pharmaceutique de 1'Université de Bale, nous entendons poursuivre les buts suivants :

Article 1 : Domaines de coopération

Ce mémorandum est applicable, de maniére non exhaustive, a toute discipline faisant 1’objet
d’enseignement ou de recherche dans les deux Institutions. Il vise principalement a travailler an
progrés des sciences pharmaceutiques, particulierement dans le domaine des poudres et
procédés, attendu que 80% des formes pharmaceutiques sont des formes solides, mais également
dans le domaine des bio et nanotechnologies, ou encore dans tout autre domaine connexe
hautement innovant par les technologies mises en ceuvres, pouvant bénéficier des
complémentarités et synergies issues de ce rapprochement.

Il vise également notamment a promouvoir les « Albi International Rencontres in Pharmaceutical
Engineering » (AIRPE), ainsi que la double formation de Pharmaciens-Ingénieurs de 1’Ecole des
Mines d’Albi.

Plus généralement, il vise & mettre en synergie les acteurs du projet et a les faire participer
activement & [’espace européen et international de 1’éducation, de la connaissance, de la
recherche et du transfert de technologie.

Article 2 : Modes de coopération

2.1. Projet :

Il est décidé de |’établissement d’'un Institut Franco-Suisse des Sciences et Procédés
Pharmaceutiques (IFSSPP). Cet Institut a pour objet de développer les relations de I'Ecole des
Mines d’Albi dans le domaine du génie pharmaceutique en la rapprochant de partenaires Suisses,
académiques, Universités ou autres Institutions ou laboratoires de statut public ou privé, et
industriels du médicament ou d’industries connexes.
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Chaque action de coopération sera considérée comme un projet spécifique et pourra faire I’objet
d’un avenant spécifique au présent Mémorandum, définissant le projet et prenant en compte
notamment la durée de la coopération et les apports financiers de/et a chaque institution. Parmi
ces projets possibles, on peut citer de maniére non exhaustive :

- Dans la domaine de la formation :
* Organisation conjointe de programmes de formation
* Développement de la formation de Pharmaciens-Ingénieurs
* Echange de Professeurs et de chercheurs
* Echanges d’étudiants
* Edition ou échange de documents pédagogiques
* Utilisation de nouvelles technologies de formation

- Dans le domaine de la recherche :
* Activités de recherche conjointes
* [Edition, publication ou échange de documents scientifiques

- Dans le domaine de la diffusion des connaissances et de la communication :
* Organisation de missions, de collogues ou de séminaires
* Développement des « Albi International Rencontres in Pharmaceutical Engineering »
* Editions et publications conjointes
* Utilisation des nouvelles technologies de I'information et de la communication

- Dans le domaine de transfert de technologie :
* Transfert de technologie et création de start-ups

2-2 : Localisation

Les parties conviennent d’un commun accord que le siége de I'Institut Franco-Suisse des
Sciences et Procédés Pharmaceutiques sera localisé A I’Ecole des Mines d’Albi-Carmaux. Ceci
permettra a I'Institut d’oeuvrer en synergie avec le Laboratoire de Génie des Procédés des
Solides Divisés (UMR CNRS 2392).

2-3 : Soutien i projet

Chaque projet conjoint pourra recevoir I’aide d’un tiers, constitué, de maniére non limitative,
d’une fondation privée, d’une société industrielle ou commerciale, d’une fondation locale ou
régionale, nationale, fédérale, européenne ou internationale par exemple. Chaque projet pourra
faire I’objet de recherche conjointe de financement par les parties.

Pourront €tre sollicités, en tant que de besoin, tous types d’organismes ou de programmes. A titre
d’exemple, on peut citer I’Agence Nationale pour la Recherche, le CNRS, 'INSERM (France),
le Fonds National Suisse, la Commission Technologie et Innovation (Suisse), ou encore les
différents programmes Européens comme Socrates, Leonardo da Vinci, e-learning, Tempus,
Erasmus Mundus, Marie Curie, ERA-link, Eureka, RTN, COST, ou les différents PCRDT.

Annual Report 2006;

40



2-4 : Responsables du projet

D’un commun accord, les parties conviennent qu’Hans Leuenberger est choisi comme consultant
pour la création de I’Institut.

Ce projet est mené dans le cadre de la mission de développement stratégique du Génie
Pharmaceutique de 1"'Ecole des Mines d’Albi, animée par Michel Baron.

Les parties conviennent d’un commun accord de le choisir en tant que Directeur de I'Institut.

Article 3 : Confidentialité

Les informations échangées entre les membres de chaque Institution ou partenaire resteront la
propriété intellectuelle de I'Institution ou du partenaire d’origine, et seront protégées par chaque
Institution ou partenaire, sauf accord expresse en vue de publication, de valorisation ou
d’exploitation industrielle. Dans le cas d’invention conjointe, les Institutions ou partenaires se
concerteront afin de déterminer quel type de publication ou d’exploitation il conviendrait de
metire en oeuvre.

Article 4 : Durée de validité

Le présent memorandum est établi pour une durée d’un an et reconduit tacitement chaque année,
sauf dénonciation expresse par I'une ou ["autre des parties.

Ce document a été établi en Francais en 4 exemplaires tous originaux et authentiques.

Albi, le 2 Novembre 2005

Hans Leuenberger Bruno Verlon Michel Baron
Professeur et Directeur Directeur Professeur
Institut de Technologie Ecole des Mines d’ Albi-Carmaux L.G.P.§.D. - UMR 2392
Pharmaceutique ) Ecole des Mines d’ Albi-Carmaux
Université de Bile Responsable de la mission de
Membre du Conseil Scientifique développement stratégique
de 'EMAC du Génie Pharmaceutique
Président, Swiss Association of : de I'EMAC

Pharmaceutical Scientists
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Convention de partenariat, University Basel - EMAC

CONVENTION DE PARTENARIAT
ENTRE

L'Ecole Nationale Supérieure des Techniques Industrielles et des Mines d'Albi-Carmaux,
Campus Jarlard - 81013 Albi CT Cedex 09

représentée par son Directeur, Monsieur Bruno VERLON,
ci-aprés désignée Ecole des Mines d'Albi,

d’une part,
ET

L’Université de Bile, Département des Sciences Pharmaceutiques, Pharmacenter,
Klingelbergstrasse 50,
4056 Basel - Suisse

représenté par le Vice-Recteur de la recherche, le Prof. Gian-Reto PLATTNER de I'Université
et par le Prof. Hans LEUENBERGER, Directeur du Département des Sciences Pharmaceutiques
ci-aprés désigné Pharmacenter,

d’autre part,

Préambule :

La présente convention précise les conditions pour la mise en place d'un partenariat entre I’Ecole
des Mines d'Albi et le Pharmacenter, en vue de l'attribution du dipléme d'Ingénieur a certains
étudiants.

Article 1 : Modalités d'admission 4 I'Ecole des Mines d'Albi.

Les étudiants du Pharmacenter doivent, pour pouvoir étre recrutés a I'Ecole des Mines d'Albi,

avoir obtenu leur dipléme de pharmacien & I'Université de Basel (diplome d’Université ou
dipléme fédéral, ou dipléme équivalent : Bachelor/Master incluant thése de Master avec
unités de valeur de la filiére industrie)

avoir déposé un dossier de candidature d'admission sur titres en 3° année auprés de I'Ecole
des Mines d'Albi dans les délais fixés par cette derniére,

suivre une formation spécifique dans leur Université en mathématique et physique
subir les épreuves d'admission sur titres en 3° année (anglais et entretien avec jury)

Les €léves admis devront, i la rentrée, suivre des cours de mathématiques et de sciences physiques
qui seront organisés par I'Ecole des Mines d'Albi selon des modalités a finaliser
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Article 2 : Enseignements suivis 4 'Ecole des Mines d'Albi.

Les étudiants du Pharmacenter, admis en 3*™ année de I'Ecole des Mines d'Albi, sont soumis au
réglement en vigueur 4 I'Ecole tant pour leurs enseignements a I’Ecole que pour les stages.

Conformément au statut de 1’Ecole, ils sont d'abord recrutés sur un statut de stagiaire pendant un
an et sont titularisés en fin de 3° année (la 1°"° année pour eux), au vu de leurs résultats.

Article 3 : Droits divers

L’¢léve devra s’inscrire 4 1’Ecole des Mines d’Albi et devra s’acquitter des droits de scolarité
pendant sa premiére et sa 2°™ année a I'Ecole des Mines d’Albi.

Article 4 : Fin d’études et équivalences

Le sujet du stage de fin d’études de I’Ecole des Mines d’Albi qui a lieu en 4™ année (soit la 2°™
année pour eux ), sera validé par le Pharmacenter. Il pourra étre effectué dans une entreprise
industrielle ou bien dans un laboratoire académique, comme celui de 'UMR 2392 du CNRS, ou
ceux du Pharmacenter. Le suivi pédagogique de ce stage sera assuré par I’Ecole des Mines
d’Albi, en coordination avec le Pharmacenter.

Ils devront dans tous les cas justifier, sur la totalité de leur cursus, d’une expérience industrielle
significative.

Les €leves qui auront satisfait 4 I’ensemble des exigences du cursus ingénieur a ’Ecole des

Mines d’Albi, travail de fin d’études inclus, se verront attribuer le titre d’ingénieur diplomé de
I’Ecole des Mines d’ Albi.

Article 5 : Durée de la convention

La présente convention prend effet a la date de sa signature, et régle notamment les recrutements

communs i la rentrée universitaire 2005.

Elle est signée pour deux ans, et tacitement reconduite sur une base bi-annuelle, sauf dénonciation

par l'une ou l'autre des parties, avec un préavis minimum d'un an.

Fait & Basel, le 15 Octobre 2004

Le Vice-Recteur de la recherche Le Directeur de I’'Ecole Le Directeur du Département
du I'Université de Béle des Mines d’Albi, des Sciences Pharmaceutiques
Prof. Gian-Reto PLATTNER Bruno VERLON Prof. Hans LEUENBERGER
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' Double formation :

Docteur en Pharmacie et Ingénieur

Deux diplomes...
une vision globale du médicament

ECOLE D:ﬁlm D'ALBI
€ A R M A U X
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Des partenaires académiques de haut niveau :

ashaurg

T Base

.
Mo

ﬁ)biecﬁfs

Le programme d‘enseignement a pour ambition
de permettre au futur pharmacien ingénieur d’agir
en qualité de manoger pour la preduction ou le
développement dans |'industrie pharmaceutique,
et cosmétique, la chimie fine et la biotechnologie
pharmaceutique, ainsi gque de mailriser les
technologies actuelles et futures, et en particulier la
réglementation.

ﬁecru’remenis et diplémes

Les é&tudiants sont recrutés sur titres aprés la 5°
année de Faculté de Pharmacie, dans les Facultés de
Pharmacie partenaires {le réseau des partenaires est
& géométrie variable et extensible).

Au ferme de la formation, les étudiants se voient
décerner deux diplémes :

* le dipléme de Docteur en pharmacie de leur
Université d'origine,

* le dipléme d'Ingénieur de I'Ecole des Mines d'Albi-
Carmaux.

Témoignage de partenaire universitaire :

« Le partenariat entre la Faculté de Pharmacie de Paris
Xl et I'Ecole des Mines d’Albi-Carmaux est naturel et
e exemplaire : notre Foculté est la plus importante en
France pour la formation des pharmaciens industriels
et I'Ecole des Mines d'Albi-Carmaux est, quant & elle,
la premi¢re formation en France pour la formation
d’ingénieurs pour I'industrie pharmaceutique. »

Pr Guy COUARRAZE
Vice-Président Université Paris Sud

Les « Albi International Rencontres
in Pharmaceutical Engineering »

Créées & Albi, en 2001, & lo demande de I'Industrie,
ces journées infernationales permettent aux industriels et
universitoiresdumondeentierdeserencontreretd’échanger
leurs points de vue autour du Génie Pharmaceutique et
de I'évolution du monde pharmaceutique. La troisiéme
édition est en préparation.

Recherche poudres a I'EMAC

L'Eeole des Mines d'Albi-Carmaux, c'est aussi I'école
de Iinnovation, avec 3 centres de recherche dont le
Laboratoire de Génie des Procédés des Selides Divisés
qui comprend 82 chercheurs permanents, doctorants et
techniciens. Disposant d'un équipement de pointe, cette
unité est associée au CNRS (UMR 2392). De nombreux
travaux de recherche sous accord de secret y sont menés
& la demande de I'industrie pharmaceutique.

ﬁtruc’rure de I’enseignement

Lenseignement est centré sur les sciences de I'ingénieur.
Lannée d'option permet d'opprofondir le génie des
procédés pharmaceutiques ou encore la bio-industrie, le
génie industriel , 'éco-industrie et leurs environnements
arganisationnel et réglementaire.

Le cycle d'études a une durée de 2 ans et se conclut par
un stage industriel d'au moins & mois. Lun des stages est
réalisé & l'international.

Le programme d'enseignement est le suivant :

* Premiére année

Les futurs ingénieurs abordent les sciences de I'ingénieur
et affermissent leur savoir dans les domaines de la
gestion, de I"économie et du management.

Celte année se termine par un stage assistant-ingénieur
de 3 mois dans une industrie pharmaceutique. Lensemble
du programme représente un total de 800 h.

Témoignage de partenaire industriel :

« Uindustrie pharmaceutique vit une profonde mutation
qui va s‘occélérer dans les onnées & venir. Ses
&tablissements industriels ont, par conséquent, un besecin
aceru de compétences nouvelles pour s'adapter & cet
environnement changeant.

Lo double formation permet d'allier lo connaissance
approfondie du produit, de sa formulation et de son
contréle (que possédent les pharmaciens) avec les
techniques plus générales de lingénieur [méthodes
d'atelier, approches technico-économiques, gestion de
projet, ...).

En outre, il faut bien reconnaitre que les écoles offrent
avjourd'hui un réseau de partenariat international plus
développé que celui des facultés, ce qui permet aux
étudionts d’acquérir une connaissance indispensable
d’autres environnements et d’autres culiures.

Nous ne pouvons qu’encourager ceux qui se lancent
dans cetle voie du double dipléme. C’est certes la un
effort supplémentaire, mais, & coup sOr, générateur
d'opportunités. »

Pierre GINESTET
Pfizer PGM Amboise
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« LUEcole des Mines d'Albi-Carmaux dispose du plus
grand centre européen en technologie des poudres.
80% des formes pharmaceutiques ufilisent ces
technologies en développement comme en production.
Uintérét de cette double compétence de pharmacien et
d'ingénieur n'est pas & démontrer. »
Pr Dr Hans LEUENBERGER
Directeur de I'Institut of Pharmaceutical Technology

) Université de Basal, Suisse
Président, Swiss Association of Pharmaceutical Scientists

+ Deuxiéme année ;
« Une option d’approfondissement »

L'enseignement dispensé o pour ambition de permetire
& un pharmacien ingénieur de maitriser la technologie
pharmaceutique  dans le  secteur de [Iindustrie
harmaceutique, de la bicingénierie, de I'éco-industrie dans
les métiers de la production pharmaceutique, du supply
chain management, ...

Uenseignement fournit également aux éléves de nombreux
exemples d'opplications dans des domaines particuliers ou
les défis scientifiques et technologiques restent nombreux.
il leur permet également d'&tre opérationnels dans le
domaine de la recherche et du développement. Plusieurs
choix d'options sont possibles : génie pharmaceutique,
génie industriel, bio-industries, éco-industries, génie des
systémes d'information, ...

Des parcours fléchés panachant le génie industriel et le
génie pharmaceutique sont également proposés. _
Lensemble du programme représente un total de 450h,
auquel s'ajoute un travail de fin d'études de 6 mois
minimum, co-encadré par |'Ecole des Mines d'Albi-
Carmaux et la Faculté de pharmacie ouprés de laquelle est
inscrit I"étudiant.

Témoignage d’un pharmacien-ingénieur :

« Responsable des Opérations Pharmaceutiques dans un
laboratoire pharmaceutique frangais [PME), j‘encadre
les activités de planning, production, maintenance el
" qualité. Au quotidien, la formation d'ingénieur compléte
idéalement celle de pharmacien par son approche
plus pratique et plus technique. C'est une préparatior
concréte aux ottentes de I'entreprise.

L'Ecole des Mines d'Albi-Carmaux est tou
particuligrement adaptée et légitime pour proposer lc
double formation de pharmaciens-ingénieurs de po
I'existence d'une unité poudres et procédés ainsi que
por les options qu'elle propose, notamment en Génie
Pharmaceutigue et en Génie Industriel. »

Bertrand HIDAS
n éléve de 'EMAC

2 PR-T

Témoignage de partenaire industriel :

« L'industrie pharmaceutique frangaise qui développe des
sites de closse mondiale o besoin de tétes bien faites.
A cet égard, le double cursus Pharmacien-Ingénieur esl
une excellente préparation aux exigences du métier de
producteur de médicament pour faire foce, trés vite et sur
site, & ses responsabilités de manager gestionnaire. »

S

-ﬁvoluiion de la formation

Pour répondre & lo demande des industriels et
accompagner le Leem dans son action, |'Ecole des
Mines d’Albi-Carmaux améliore en permanence le
cycle Pharmacien Ingénieur :

* accroissement progressif, mais mafirisé, du nombre
d'étudiants afin de dispenser une vraie double
formation sélective et de qualité,

* spécialisation affinée aofin de répondre, de fagon
concréte, aux demandes spécifiques des enireprises
partenaires ; des parcours fléchés sont proposés aux
éléves en option,

* extension progressive @ de nouvelles facultés de
pharmacie partencires, & leur demande.

@eux formations... pour quels méti

* management en production haute technologie
{procédés continus, ...},

* lancement et responsabilité de projets innovants,

* responsabilité en assurance qualité,

« audit international d'entreprises,

* invention et mise au point de dispositifs innovants, ...

Plus de la moitié des débouchés se situent dans le
domaine de la production et de la qualité en pharmacie et
cosméfique. Lo R & D représente un quart des débouchés.
Les nouvelles options ouvertes conduisent & d'autres
carrieres  (Bioengineering, MNutraceutique, Génie des
systémes d'information, Environnement et sécurité, ...).

Témoignage de partenaire industriel :

« Lo valeur ajoutée de cette formation est représentée
incontestablement par sa « complémentarité » :
+cHté  dipldme pharmacien, ce sont de larges
connaissances en termes de médicament, de santé
publique, de réglementation, de législation, ...
s coté dipléme ingénieur, c'est la maitrise des procédés,
du monagement, de la productivité, ...

La polyvalence générée par ce double diplome perme
une intégrotion plus rapide et opérationnelle t.:|e sor
titulaire dans une équipe de management indusiriel.

En qualité d'industriels, nous avons, aujourd’hui, ur

*besoin accru de managers @ fort potentiel évoluti
qui doivent étre partie prenante dans |'évolutior
technologique de demain.

Ce double dipléme correspond, en tous points, & cette
demande. »

Zhristian FABRE

rgéde!  n - Greupe Pierre FABRE
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« La France est le premier producteur européer nédicaments, au cosur
d’une industrie pharmaceutique mondiale en profonde mutation.

Nous avons I‘ombition de former des Docteurs en Pharmacie Ingénieurs
& l'aise dans lo technique high tech de I'industrie pharmaceutique, qui
maifrisent tous les aspects du médicament depuis son élaboration et sa
composifion chimique ou biologique jusqu’d son procédé de fabrication,
mais qui savent, également, travailler en équipe sur les projets, tout en
respectant I"éthique de la profession ».

Michel Baron
Responsable du Génie pharmaceutique a I'EMAC

, Un péle de recherche
au service de lindustrie Un partenaire du développement
DS entmsderscherchas: économique et territorial
*Génie des procédés des solides divisés (LGPSD) » Plus de 1000 entreprises partenaires

*Génie industriel (Gl)

. - 1 ises i i t I'écol
«Outilloge, matériaux et p & (CR P » 11 entreprises issues de |'incubateur de I’école

. -
P 100° doctorant diplémé depuis 1992 W15 projets.centrapdsss houbds ]
» 2 ME de chiffre d’affaires par année civile b1l an_ireplrlsles r&réées, 8 actives au 01/01/06 2
générés par les contrats de recherche avec des dont 7 installées dans le Tarn g;

enireprises dont 37 % hors de France’ » 25 emplois créés
» 91 articles / revues et ouvrages scientifiques*
» 99 conférences infernationales avec actes*

k.4

Service Admissions
@ : 056349 32 60

» 7 brevets*

rey . @© : 0563 49 30 45
P 13 theses (" 2004) 3 : admissions@enstimac.fr
D 7000 m2 de loboratoires , “

web : hitp://www.enstimac.fr
e

Campus Jarlard - 81013 ALBI CT Cedex 09 - Tél : 05 63 49 30 00 - Fax : 05 63 49 30 99
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Catedra Iberoamericana-Suiza de Desarrollo de Medicamentos at the University of Seville,
Spain

UNIVERSIDAD B SEVILLA

AGREEMENT FOR ACADEMIC AND SCIENTIFIC COLLABORATION BETWEEN
THE SWISS SOCIETY OF PHARMACEUTICAL SCIENCES (Schweizerische
Gesellschaft der Pharmazeutischen Wissenschaften, SGPhW), THE INSTITUTE
FOR INNOVATION IN INDUSTRIAL PHARMACY (Institut fiir Innovation in
industrieller Pharmazie) AND THE UNIVERSITY OF SEVILLE

Seville, December 4th, 2006
This agreement is entered by and between:

on one hand,

Prof. Dr. HANS LEUENBERGER, President of the Swiss Society of Pharmaceutical
Sciences and, at the same time, Director of the Institute for Innovation in industnal
pharmacy (Ifiip lic), having the address at P.O. Box, CH-4011 Basel (Switzerland).

AND :

on the other hand,

Excmo. Sr. D. MIGUEL FLORENCIO LORA, Magnificent Rector of the University of
Seville.

The parts, in name and representation of their respective Institutions
WITNESSETH: /

|.- That the signing institutions agree in their interest to facilitate the technology transfer
between research centers involved in the design, characterization and optimization of
phamaceutical formulations in Switzerland and Iberoamerica, which would suppose an
important impulse in the Area of the Phammaceutical Technology, and to favour the
growth of the Pharmaceutical Industry, specially in Developing countries, providing them
with a higher capacity of innovation and competitiveness, contributing this way to the
development of these regions.

IL.- That are Institutions with juridical entity, which allows them to celebrate Agreements
of this nature for the best fulfillment of their objectives.

lll.- That the Centers, Departments and Research Groups of the Institutions that are
cited below (and whose Letters of Intent are included in the Annexe |), have showed
their support to the present Agreement and their desire to join the resultant Network of
Pharmaceutical and Biopharmaceutical Technology Transfer.
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LIST OF INSTITUTIONS

Name Institution Country

Prof. Odorico Moraes Universidad Federal do Ceara Brasil

Prof®. Gloria Holguin Universidad de Antioquia Colombia

Martinez

Prof®. Mayra Gonzalez Centro de Ingenieria e Cuba
Investigaciones Quimicas

Prof. Antonio Iraizoz Instituto de Farmacia y Cuba
Alimentos. Universidad de la
Habana

Prof, Alberto Nurnez Sellés Centro de Quimica Cuba
Farmacéutica, C. Habana

Prof. Fausto Zaruma Torres Universidad de Cuenca Ecuador

Prof. René Antonio Facultad de Quimica y El

Rodriguez Soriano Farmacia. Universidad de El Salvador
Salvador

Prof. Isidoro Caraballo Universidad de Sevilla Espana

Prof. Anget Concheiro Universidad de Santiago de Espana .
Compostela |

Prof. Juan Manuel Irache Universidad de Navarra Espana

Prof, José Martinez Lanao Universidad de Salamanca Esparna

Prof. Estuardo Serrano Universidad San Carlos de Guatemala
Guatemala

Prof®. Maria Jose Bernard UNAM Mexico

Prof?. Luz Maria Melgoza UAM-Xochimilco México

Dr. Gabriele Betz Phamazentrum. University of Suiza
Basle

Prof. Hans Leuenberger Sociedad Suiza de Ciencias Suiza
Farmaceuticas

Prof®, Cormarle Fernandez P. Universidad de Los Andes Venezuela |

V.- That the Secretariat of State of Switzerland for Education and

Research(Staatsecretariat fir Bildung and Forschung, SBF) is supporting a similar
center in Moscow, the Russian Swiss Science and Education Center for the Transfer of
Biopharmaceutical Technologies at the Mendeleyev University of Chemical Technology
of Russia and has expressed his wish that more centers of this type should be created.
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V.- Due to the previous considerations, the parts signatories show their interest to carry
out Scientific and Academic interchanges that allow them to increase their academic
relationship, establishing the suitable instruments for this purpose.

Taking all this into account they decide to carry out an Agreement of collaboration
between the mentioned Institutions, in according to the following

CLAUSES

FIRST.- The University of Seville, according to the legal regulations, will create the
Catedra Iberoamericana-Suiza de Desarrollo de Medicamentos.

SECOND.- The Catedra |beroamericana-Suiza de Desarrollo de Medicamentas, will
have the following objectives:

1. Organization and development of transfer of technology and of processes
in the field of the pharmaceutical and biophammaceutical technology, at a
national and international level. For this purpose:

a) There will be created a network for ftransfer of pharmaceutical and !
biopharmaceutical technology that will be managed by the Céatedra. Initially,
they will belong to this network the centers, departments and research groups
of the institutions related in the previous table, whose information is detailed in
the Annexe 1.

b) Contracts or agreements for research and/or development will be performed
with phamrmaceutical companies and related industries.

2. Organization of specialized laboratories inside the University, to develop
scientific studies.

3. Coordination of the students' formation by means of special courses,
using the Infrastructure and equipment of the Network, following the
technical requirements and the European standards.

4. Advanced Training of Specialists from the Industry.

5. Publication of the main Scientific Findings of the Iberoamerican and Swiss
Research Organizations, to improve their commercial appeal to the Intemational
Market.

6. Depending on the specific research and development project the Network
is encouraged to collaborate with sister institutions such as the Russian Swiss
Science and Education Center for the Transfer of Biopharmaceutical
Technologies in Moscow or the Institut Franco-Suisse des Sciences et Procedes
Pharmaceutiques, Ecole des Mines dAlbi-Carmaux, Albi, France or other partner
institutions.

Lew
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THIRD.- The present Agreement may be modified or amended by mutual approval of

the parts, by request of one of them. The modifications will be valid in the date of the
approval by the Institutions.

FOURTH.- The Director of the Catedra will be named by the Rector of the University of
Seville in agreement with the President of the Swiss Society of Pharmaceutical Sciences
(SGPhW) and the Director of the Institute for Innovation in Industrial Pharmacy (Ifiip) in
Basel.

FIFTH.- The present Agreement will be valid in the date of signature and will have a
duration of three years, which will may be extended by equal periods automatically,
unless one of the parties communicates the others through a written document and with
three months of anticipation, the date of termination.

The representatives of three Institutions sign the present Agreement in the date and
place ut supra.

On beh !E of UNIVERSIDAD DE SEVILLA
_Magpi cent Rector
(& SN

: Ji‘lh'ilgupi F-"o'\r_efr:!‘c.ic Lora
STy
On behalf of Schweizerische Gesellschaft der Pharmazeutischen Wissenschaften

(SGPhW)
President

G et

Hans Leuenberger

On behalf of the Institute for Innovation in Industrial Pharmacy
Director

sy

Hans Leuenberger

Figute 7 / Future Site of Cétedra Iberoamericana-Suiza de
Desarrollo de Medicamentos at the University of Seville, Spain
(in planning)
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Updated List of Institutions and Persons involved

Nombre / Name
Prof. Odorico Moraes
Prof. Osvaldo Cavalcanti

Prof. Alberto Nuifiez Sellés

Prof. Antonio Iraizoz Colarte

Prof. Elisa Jorge Rodriguez
Prof. Mayra Gonzalez
Prof. Adriana Ruiz Correa

Prof. Fausto Zaruma Torres

Prof. René Antonio Rodriguez Soriano

Prof. Juan Manuel Irache
Prof. Angel Concheiro Nine

Prof. Isidoro Caraballo
Director CISDEM

Prof. José Martinez Lanao
Prof. Estuardo Serrano
Prof. José Quiroz Oropeza
Prof. Luz Marfa Melgoza
Prof. Maria Jose Bernard

Prof. Hans Leuenberger
Presidente de Honot,
Honorary President CISDEM

Dr. Gabriele Betz

Prof. Cormarie Fernandez Pulido

Institucion / Institution

Universidad Federal do Ceara

Universidad de Maringa

Centro de Quimica Farmacéutica. C. Habana

Instituto de Farmacia y Alimentos. Universidad
de la Habana

Universidad Central de Las Villas

Centro de Ingenieria e Investigaciones Quimicas
Universidad de Antioquia

Universidad de Cuenca

Facultad de Quimica y Farmacia. Universidad de
El Salvador

Universidad de Navarra

Univ. de Santiago de Compostela

Universidad de Sevilla

Universidad de Salamanca

Univ. San Catlos de Guatemala
Universidad Auténoma de Puebla
UAM

UNAM

Sociedad Suiza de Ciencias Farmacéuticas
Swiss Society of

Pharmaceutical Sciences (SSPhS/SGPhW)
Universidad de Basilea

Universidad de Los Andes

Pais / Country
Brasil
Brasil

Cuba

Cuba

Cuba
Cuba
Colombia

Ecuador

El Salvador
Espana
Espana
Espafia

Espafa
Guatemala
México
México

México

Suiza

Suiza

Venezuela
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H.2.4 Farewell-Symposium on the occasion of the retirement of Prof. H. Leuenberger

Program
A Farwell-Symposium was arranged by Prof. Dr. G. Imanidis on October 19, 2006 (see announcement
below).

at the
Pharmacentre

on the occasion of the retirement of
Professor Dr. Hans Leuenberger,
Head of the Institute of Pharmaceutical Technology,
University of Basel, 1982 - 2006.

Klingelbergstrasse 50, 4056 Basel
Big Lecture Hall
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Morning Program

10.15-10.45 Dr. Andreas Rummelt Kooperation Universitat — Industrie
CEO Sandoz AG Cooperation University - Industry
10.45-11.00 PD Dr. Marcel Mesnil Words of farewell
Secretary-General SAV
11.00-11.30 Dr. Bernhard Luy Academia and Technical
COO, Glatt AG/Glatt GmbH Applications: Hans Leuenberger as
an interface to the pharmtech
industry - a personal perspective
11.30-11.45 Werner Glatt, Founder and Words of farewell
Honorary President GLATT AG
Buffet Lunch
Afternoon Program
14.00-14.30 Prof. Yoshiaki Kawashima Design of nanocomposite with
Aichi Gakuin University, Japan percolation theory
for drug delivery system
14.30-14.45 Dr. Martina Burdeska Words of farewell
formerly President GSIA
14.45-15.15 Prof. John Dodds and Powder technology for the
Prof. Michel Baron, pharmaceutical industry
Centre RAPSODEE CNRS-Ecole
des Mines d'Albi, France
15.15-15.30 Dr. Christine Moll Words of farewell
Vice-President SGPhW
15.30-16.00 Prof. Natalia Menshutina Russian — Swiss Science and
Mendeleyev University of Chemical Education Center for
Technology, Russia Pharmaceutical Technologies
16.00-16.30 Prof. Georgios Imanidis Das wissenschaftliche Leben von
School of Life Sciences, University Hans Leuenberger
of Applied Sciences Northwestern  The scientific life of Hans
Switzerland FHNW & Uni Basel Leuenberger
16.30-17.00 Prof. Andres Zuberbiihler Persénliche Errinerungen

University Basel, & SATW, WBR

Please register with: Prof. Dr. Georgios Imanidis
georgios.imanidis@fhnw.ch, +41 61 467 46 80
Prof. Dr. Georgios Imanidis, School of Life Sciences
FHNW, Grindenstrasse 40, 4132 Muttenz

E-mail, Tel:
Address:

Personal memories

The Farewell-Symposium was opened by Prof. Dr. Matthias Hamburger, Deputy Head of the Department
of Pharmaceutical Sciences. The author of this annual report thanks him and all the speakers for the kind
words of farewell. He thanks especially Prof. Dr. Georgios Imanidis (who has kept secret the program till
the last moment) for the organisation of this event. Las but not least the author of this annual report
wants to thank for all the gifts of farewell he received at this event, which touched him very much.
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Report on the Farewell-Symposium by Dr. Tadatsugu Tanino in Pharm Technology, Japan.

The author of this annual report thanks Dr. T. Tanino from Shionogi for the continouos support of the
Shionogi company.

ARTICLES ™
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Morning Program

[LRTRTTTY Dr. Andraas Rumimalt
CEOQ Sandoz AG

Kiaparaiion Urivarstsl - indusinia
Cooporation Linveraity - industry

10,45-11.00 PD Dr. Marcel Mesadl
| SAY

Words of farewnl

11.00-11.30 Bernhal

D il Luy Acadarnia and Technical
COO0, Glatt AG/Glan GmbH

at the
Pharmacentre

Professor Dr. Hans Leuenberger,

University of Basel, 1982 - 2006.

Klingelbergstrasse 50, 4056 Basel
Big Lecture Hall

on the occasion of the retirement of

Head of the Institute of Pharmaceutical Technology,

Applcations: Hans Leuenberger as
an interface 1o e Phameioch
WAy - @ parsoral porspective

1131145 Wemer Glatt, Founder and
Honorary President GLATT Group

Words of tarewel

Buffet Lunch

Afternoon Program

14001430 Prof. Yoshlakl Kawashims
Alchi Gakuin University, Japan

Dasign of nanooomposte with
porcaiatan thoory
50 ) CoBlIVRTY SySHRT

14300445 D¢, Marting Burdesks
farmerly President GSIA

14451515 Prof. John Dodds and
Prof. Michel Baron,

Canire RAPSODEE CNRS-Ecole
des Mines d'Albi, France

wards of farewel

Powdsr technaiogy for the
phasmaceutical ndustry

15161630 Dir. Chrisiine Moll
Vico-Prosident SGPhW

Woeta of dfnrowall

1ma00e0s  Prol, Natalla Menshuting Pussan — Sk Ssents and
Mendeleyey University of Chemical  Education Certer lor
Technology, Russia Pharmacauscal Tochnologhes

16.00-16.30 Prol. Georgies Imankdis Das wissenschaftiche Leben won

School of Life Sciences, University  Hans Leuerbenger

of Applied Sciences Northwestern  The scenfic e of Hans

Switzeriand FHNW & Uni Basel Leuebanger

18,30-17.00 Pref. Andres Zubarbihler Parséniche Ednneminger
University Basel, & SATW, WBR Parsonal memosion

Please register with: Prol. Dr. Geargios Imanidis

E-mail, Tel: geongios. imanidis @fmw.ch. +41 61 467 46 80

Address; Prof. Dr. Gieoegros Imanidis, School of Life Scences
FHMW, Grondenstrasse 40, 4132 Mutionz
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Prof. Hans Leuenberger at Basel University Farewell Symposium report (pg., 133-134)

By Tadatsugu Tanino, CMC Development Laboratories, Shionogi & Co., Ltd.

Farewell symposium of Prof Hans Leuenberger was hold at the Pharmacentre at Basel University on
Oct. 19. 2006. In the symposium, Mr. Werner Glatt, founder of Glatt, formulation machinery company in
Germany; Prof Yoshiaki Kawashima from Aichi Gakuin University; Prof Natalia Menshutina from Men-
deleyev University in Russia, Dr. Christine Moll, vice president of Swiss Society of Pharmaceutical Sci-
ences, Prof John Dodds, Prof Michel Baron from Ecole des Mines d'Albi, France, so on... about 140
participants from industries, educational or research categories, appreciated again the achievement of Mr.
Leuenberger, in the field of pharmacy and formulation engineering.

Comment on percolation theory.

Prof Kawashima, in his lecture, titled “Design of nano-composite with percolation theory®, he admired
Mr. Leuenberger who applied percolation theory for the formulation design first in the world. Prof Kawa-
shima also introduced some episodes of Mr. Leuenberger with some slides that he has collected for 20
years of their relationship.

After having a PhD, in nuclear physics in 1971 at Basel University, Mr. Leuenberger worked for Sandoz
Co. (actually Novartis). In 1979, he went study-abroad to Prof W.I.Higuchi laboratory at the University of
Michigan, in USA As accumulating international experiences; Mr. Leuenberger was a group leader in a
division of formulation development in Sandoz Co. In 1982, Mr. Leuenberger was inaugurated as a pro-
fessor at Basel University and he energetically worked on his researches. Meanwhile, he became an execu-
tive or a director of research associations in many countries. His global contribution to pharmaceutical
researches is remarkable. The 224 Powder technology world conference (Kyoto), The 6” International
symposium for producing particles (Nagoya), World pharmaceutical conference (Kyoto), Formulation and
particle design symposium by The society of Powder Technology, Formulation technology exhibition by
Powrex and so on. Mr. Leuenberger has been to Japan often. Many people might know him, his honest,
eager and kind personality.

Since Mr. Leuenberger was inaugurated at Basel University, he has suggested the concept and importance
of PAT, and his idealization of medical products producing; “building the system which can control and
monitor all the making processes and parameters, and makes final-check unnecessary”. ---Effort of re-
searches toward this, gives a meaningful guideline for us who are in a pharmaceutical industry. And the
research that is applying percolation theory in formulation design is very much appreciated as a key to
open the new door for the rational and scientific formulation development method from the traditional
“trial-and-error” method.

At the end of the symposium, Mr. Leuenberger speaks passionately about “importance of link between
people”. Big lecture hall was in a standing ovation.

Page 135 presents small information about Basel University and the city of Basel. The location of the city,
how the city becomes industrial especially for chemicals, and about the museum...so on. At the end of the
column, the reporter (Mr. Tanino) wishes Prof.Leuenberger a good health and energetic performance.
Translation: Mrs. Megumi Baron.

Interview by Pharm-Tech Japan

The author of this report thanks Pharm-Tech Japan for this offer to give a interview (published in japa-
nese, see below the english translation) in presence of T.Takashima, president of the Powrex Corporation
Japan and Prof. Dr. Yoshiaki Kawashima, on the occasion of receiving the “50™ Anniversary Award of
the Society of Powder Technology of Japan” (SPTJ).

Mr. Hans Leuenberger at Basel University established a venture enterprise "Ifiip" (pg., 38-39)

Hans Leuenberger, the University of Basel

Prof. Leuenberger has established the venture company Ifiip and started consulting.

An international symposium to commemorate the retirement of Hans Leuenberger, a University of Basel
Professor who has presented more than 170 articles in the powder technology and manufacturing process
fields, acquired 10 patents and also taken in large numbers of researchers from Japan, was held on 19%
October 2006 (for details, please refer to the report in this issue by Dr. Tanino). Prof. Leuenberger has
established a venture company, Ifiip (Institute for innovation in industrial pharmacy), which is developing
consulting business for manufacturing process technologies such as formulation design, scaling-up and

PAT.
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I listened to Prof. Leuenberger talking about the future development of his business.

Advocating the importance of understanding manufacturing processes.

Prior to becoming a professor at the University of Basel in 1982, Prof. Leuenberger worked as a Group
Leader in the Pharmaceutical Research and Development Department at Sandoz Ltd. (currently Novartis),
supervising research related to innovative DDS system and manufacturing processes.

Prof. Leuenberger says “However independent of how epochal the systems that we developed in my time
at Sandoz were, conservative people at the company usually asked me ‘Is the FDA going to approve this?’
or ‘Is this a method that can be scaled up?’ and we were really quite unable to answer this question and to
convince the Manufacturing Department to invest in our innovative DDS or new manufacturing process.
This experience in industry gave me the motivation - after I have moved to university - to start an inten-
sive collaboration with equipment manufacturers for the pharmaceutical industry. A new DDS and a new
manufacturing process have only a value if these innovative systems and processes can be really scaled-up.
This research concept of Prof. Leuenberger attracted the interest of FDA some 4 to 5 years ago. In 2002,
Dr. Ajaz Hussain and Helen Winkle paid a visit to the research labs of Prof. Hans Leuenberger at the
University of Basel (see: invited review paper. “Pharmaceutical Powder Technology — from Art to Science:
the challenge of FDA’s Process Analytical Technology Initiative, Adv. Powder Techn. 16, (2005) pp.3—
25) In 2004 the FDA announced the 21t Century Initiative and the positive promotion of the introduc-
tion of new technologies including PAT (Process Analytical Technology) to be understood as to build-in
and not to test-in the quality. Prof. Leuenberger was advocating this “science based” approach to under-
stand pharmaceutical processes and formulations since his nomination as a professor in 1982 at the Uni-
versity of Basel. He was always demonstrating great interest in his research to the control and monitoring
of processes and parameters especially in the manufacturing pharmaceutical solids.

“The concept of PAT came to be incorporated in the manufacturing process for pharmaceutical prepara-
tions by Ajaz Hussain Ph.D., the spiritual leader and inventor of PAT, when he, worked at t FDA. Under-
standing of the manufacturing process is essential in scaling-up, and the construction of a new
manufacturing process requires improved manufacturing efficiency and quality. The semiconductor indus-
try with its 6-sigma concept understands the manufacturing process well and has excellently implemented
the PAT concept. However, 1 think the pharmaceutical industry still “lags behind”. Thus, there is room
for improvement in the design of formulations and of pharmaceutical processes. This is especially true for
pharmaceutical solids and it has to be kept in mind that the majority of the pharmaceutical formulations
currently on the market are pharmaceutical solids”. Professor Hans Leuenberger is confident that, by us-
ing his research results in the field of powder technology, it becomes possible to guarantee the robustness
of quality of pharmaceutical products. This gave him the motivation to found Ifiip, the Institute for inno-
vation in industrial pharmacy.

Aiming at Venture Company producing innovation.

The method for application in pharmaceutical design of the percolation theory Prof. Leuenberger advo-
cates is an opportunity to change pharmaceutical preparation from the conventional trial and error style
method to a scientific one. Percolation is a theory intended to answer the questions of how targeted sub-
stances are connected within a system and how the characteristics of substances are reflected in the char-
acteristics of a system. It is said that by applying this theory, such things as the probability of a substance
within a preparation dissolving due to a solvent can be understood.

“The venture company I established, Ifiip, provides optimum formulation designs to which percolation
theory has been applied and will also provide freeze-drying technology and product lifecycle extension
support. Furthermore, we will also work on the development of expert systems for formulation. In addi-
tion, we will be providing consultancy services related to the construction of manufacturing processes that
incorporate the concept of Quality by Design and PAT. As formulation design and process technology are
integral to each other, I want to develop innovative technologies. Ifiip has a network around the world, in
Russia (Moscow), Japan and other places apart from Switzerland so it will be possible for us to provide
innovation as a driving force aimed at further expansion of our customers’ businesses.”

In Japan, Prof. Yoshiaki Kawashima of Aichi Gakuin University (Nagoya) has applied percolation theory
to design nanocomposites for example, and is serving as a partner in Prof. Leuenberger’s research activi-
ties.

Acceptance of a Special Overseas Prize from the Society of Powder Technology, Japan.

Prof. Leuenberger took in a great many visiting students from Japan at the University of Basel and also
visited Japan frequently in order to give lectures at academic society meetings in this country. Prof.
Leuenberger’s success as a bridge for powder technology between Japan and other countries has been
recognized and a Special Overseas Prize was conferred on the professor at the 50th Anniversary Event of
the Society of Powder Technology, Japan, which was held on 8th November 2006 at the Makuhari Messe.
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Prof. Leuenberger says, “According to my knowledge there is no other society - outside of Japan - as the
“Society of Powder Technology of Japan” that has been established for as long as 50 years. This is a
splendid thing. Powder technology is an important area of study that can be applied in various fields. Ja-
pan can probably lead the way in the field of powder technology. In future, I would like to cooperate with
Japan to advance lots of research. I thank you very much for this interview”.

H.2.5 Interview by PharmaJournal (Switzerland)

Résumé
The author of this report thanks PharmaJournal
; | and Dr. C. Reinke for this offer to give this inter-
A | OCCdasion d u view. (French Résumé on the left, Interview in ger-
man, see below).

dépa rt é Ia ret ralte The context of this interview is linked to the his-

tory of pharmacy education and the new building,

d L Prof H ans the Pharmacenter. Th§ author takes the opportu-

’ nity to thank all the friends, who helped to realize

-~ this new building. A special thank is dedicated to

I_e Llenbergen Bale the members of the Basel Parliament, who fa-

voured the bill to build the Pharmacenter,

strengthening the education of pharmacy in the

Le Prof. Hans Leuenbergern professeur town of pharmacy of Switzerland.

ordinaire de technologie pharmaceutique
au département de pharmacie de 1'Uni-
versite de Bale pendant de nombreuses
annees, a recemment pris sa retraite. 11 a
officicllement pris conge a I'occasion d'un
symposium. Claudia Reinke en a profite
pour poser quelgques gquestions au scienti
fique et détenteur de la chaire de techno-
logie pharmaceutique. Voicl en quelques
mots les principaux jalons de sa carriere
professionnelle: soulien politique du de
partement de pharmacdie de 'Université
de Bale par le gouvernement en faveur
dun pole pharmaceutique fort dans fa
ville de Bale, travaux de recherche moder-
nes prace a lapproche scentifique du
«Industrial Pharmacy Labe, acceptation
de la technologie pharmaceutigue commie
science univerSitaire — le véhicule est en
effet tout aussi mmportant gL le prncipe
actf pour l'effet d'un médicamenl, en
couragement de la collaboration entre les
pharmaciens d'industrie et les ingénieurs
pharmaceutique, avenir des pharmaciens
d'officine et recherche d'un successeur
pour la chaire qu'il a quitté fin octobre.
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pharmalournal spricht mit Prof. Hans Leuenberger, Basel

Pharmazie Studium Generale mit
variablen Berufsbildern

Am 19, Oktober 2006 wurde Professor Dr. Hans Leuenberger, Ordinarius fiir
Pharmazeutische Technologie am Departement Pharmazie der Universitit
Basel, nach 24-jahriger Tatigkeit im Rahmen eines Symposiums offiziell vom
Departement, von Kollegen, ehemaligen Doktorandinnen und Doktoranden
und langjahrigen Weggefiahrten aus Industrie und Wissenschaft verabschie-
det. Das pharmaJournal hat dies zum Anlass fiir ein Interview genommen,
nicht nur um zuriickzublicken, sondern auch um die Zukunft der Pharmazie

aus seiner Sicht zu erfragen.

Wie haben Sie die Entwicklung der
Pharmazie in Basel in Ihrer Zeit als
Inhaber des Lehrstuhls fiir Pharma-
zeutische Technologie (1982-2006)

erlebt?

Ich erinnere mich gut an ein Mittagessen
mit Amold Schneider, dem damaligen
Erziehungsdirektor, nachdem ich 1982
mein Amt angetreten hatte. Er legte mir
ans Herz, unbedingt ein neues Gebiude
zu suchen. Schon allein aus Griinden der
Sicherheit konne das alte Institut am
Totengésslein 3 keine dauerhafte Losung
sein. Obwohl die Existenzberechtigung
der Pharmazie an der Uni Basel von ver-
schiedener Seite immer wieder in Frage
gestellt wurde, hat der Grosse Rat 1992
einem Neubau zugestimmt, in dem die
Pharmazie fiinf Stockwerke ethalten soll-
te. Ich hatte dies als ein klares Votum der
Regierung und des Parlamentes fiir eine
starke Pharmazie in der Pharmastadt
Basel verstanden. Die Universitit hat dies
nicht so gesehen und unseren Platzbedarf
von fiinf Stockwerken vehement bestrit-
ten. Ein Freund fragte mich damals, ob
wir in der Eidgenossenschaft oder in einer
Neidgenossenschaft lebten. Mein Kollege
Prof. Schaffner wurde damals vom Rekto-
rat iiberzeugt, fiir sein Institut Pharma-
zeutische Biologie Riumlichkeiten in Wit-
terswil zu beziehen. Im Jahre 2000 konn-
ten wir schliesslich in das neue Gebdude
einziehen, mussten jedoch zweieinhalb
Stockwerke an andere Nutzer abgeben.
Der Pharmazeutischen Technologie wur-
de eine zusitzliche Aussenstation geneh-
migt, die wir zu einem Industrial Pharma-
cy Lab ausbauen konnten. Diese Aussen-
station ist fiir unsere Forschung sehr

wichtig geworden.
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Und wenn Sie auf diese Jahre nun
als Hochschullehrer und Wissen-
schaftler zuriickblicken?

Entgegen dem damaligen Trend habe ich
mich 1982 entschlossen, mich auf die Er-
forschung der festen Arzneiformen und
neuer Prozesstechnologien wie die Spriih-
gefrier-Trocknung zu konzentrieren. Ich
war iiberzeugt, dass es auch nach dem
Jahr 2000 noch Tabletten als Wirkstoff-
trager geben wiirde, denn sie sind be-
quem einzunehmen und leicht zu dosie-
ren. Als sich vor ein paar Jahren sogar die
FDA fiir unsere Forschung und unsere
Labors, insbesondere die Aussenstation,
interessiert hat, war ich allerdings einiger-
massen iiberrascht. Zu der Zusammen-
kunft mit der FDA in der Aussenstation
waren auch Vertreter der Basler Pharma-
industrie eingeladen. Einer unserer Géste
meinte damals, in unseren Labors sihe es
gar nicht GMP-massig aus. Ajaz Hussain,
der eigentliche Vater der Process Analy-
tical Technology Initiative der FDA, be-
merkte daraufhin, dass das in der For-
schungsphase nur die Kreativitit beein-
trachtigen wiirde. Diese Art Forschung,
wie wir sie hier am Institut betreiben, sei
der richtige Weg, um - im Sinne eines
science-based approach — den Prozess
der Arzneiformulierung im Detail besser
verstehen zu lernen. Damit knnte man
letztlich von der Kunst zur Wissenschaft
gelangen, was ganz im Sinne der FDA sei,
die in Zukunft vermehrt dazu beitragen
méchte, dass die Prozesstechnologie und
die Arzneiformulierung besser verstanden
und kontrolliert werden kinnen. Dariiber
haben wir uns natiirlich sehr gefreut.
Auch in anderem Zusammenhang ist
mir klar geworden, dass wir mit unserer

— Wissenschaft Science

Hans Léuenberger

Forschung recht modern sind. In Basel
sollen ja im Rahmen des geplanten neuen
Life-Science-Institutes komplexe (biologi-
sche) Systeme von der Molekiilstruktur
bis zur biologischen Funktion untersucht
werden, was spiter moglicherweise auch
zu neuen Erkenntnissen iber die Entste-
hung und Therapie verschiedener Krank-
heitsbilder fiihren wird («Systems Bio-
logy»). In gewisser Weise arbeiten wir in
der Pharmazeutischen Technologie auch
mit komplexen Systemen: Jede Formulie-
rung, die aus einem Wirkstoff und vielen
Hilfsstoffen besteht, ist ein komplexes
System —wenn auch in ganz kleinem Mass-
stab. Dennoch lassen sich die Gesetzmissig-
keiten komplexer Systeme schon an die-
sem Beispiel studieren. Die Ziele sind ver-
gleichbar: Wir suchen ja alle nach geeig-
neten Methoden, um dasVerhalten solcher
Systeme besser zu verstehen, damit wir
sie letztlich entsprechend steuern kénnen.

Dann sind Sie nach wie vor der
Ansicht, dass die Pharmazeutische
Technologie Hochschulwissenschaft
sein und bleiben sollte?

Auf jeden Fall. Es ist ja nicht nur der Arz-
neistoff, der fiir die Wirkung eines Medi-
kamentes ausschlaggebend ist, sondern
auch das entsprechende Vehikel. Ohne
optimales Vehikel, das firr die entspre-
chende Bioverfiigbarkeit verantwortlich
ist, wird auch der bestmégliche Arznei-
stoff keine Wirkung haben. Kenntnisse
iiber die verschiedenen Formulierungen
und ihre Gesetzmassigkeiten sind daher
meines Erachtens wichtige Grundlagen
fiir Industrie-, Offizin-, Spital- und Amts-
apotheker und erfordern eine gemein-
same universitire Ausbildung,
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— Wissenschaft Science

Nach der, nach dem Massstab der ETH
Zirich durchgefiihrten, Evaluation der
beiden Schwesterinstitutionen des Phar-
mazentrums Basel-Ziirich, wo Basel sehr
gute Noten erhielt, wurde 2003 von Prof.
Dr. Gian-Reto Plattner, Vizerektor For-
schung, angeregt, neben dem klinischen
Teil des Departements auch die Pharma-
zeutische Technologie zu stirken. Er deu-
tete dabei die Moglichkeit der Schaffung
von Doppelprofessuren mit der in Pla-
nung befindlichen Fachhochschule fiir
Life-Science der neuen Fachhochschule
(FH) Nordwestschweiz an. Die FH hitten
viel Geld. Da die Industrieapotheker in
der Regel mit einem Doktorat abschlies-
sen, das nur an der Universitit erworben
werden kann, war selbst zur Zeit von
Staatssekretdr Ursprung, der die Offizina-
potheker-Ausbildung an die FH abgeben
wollte, eine Verschiebung der Ausbildung
von Industrieapothekern an die FH kein
Thema. Dies konnte jedoch aktuell wer-
den, sobald die FH das Promotionsrecht
erhalten.

Im Zusammenhang mit der geplan-
ten Stéirkung der Pharmazeutischen Tech-
nologie an der Universitit hatten wir von
der Universitit Basel und der Fachhoch-
schule beider Basel (heute FH Nordwest-
schweiz) mit starker finanzieller Unter-
stiitzung durch das Bundesamt fiir Bil-
dung und Technologie den Auftrag be-
kommen, ein Modell fiir eine optimale
Zusammenarbeit zwischen der Universi-
tét und der Fachhochschule zu erarbeiten.
Das Resultat, das von einer hochkaritigen
Arbeitsgruppe mit Vertretern der drei Ins-
titutionen zusammen mit der Industrie
erarbeitet wurde, hat Muster-Charakter.
Neben internationalen waren auch mittel-
stindige Untemehmen beteiligt und so
konnten die Profile der beiden komple-
mentiiren Berufsbilder, namlich das des
Industrieapothekers mit universitarer
Ausbildung sowie des Pharma-Ingenieurs
mit Fachhochschulausbildung, hervorra-
gend definiert werden. Die Idee dahinter
ist die enge Zusammenarbeit, wobei der
Industrieapotheker fiir die Entwicklung
der Formulierungen und der Pharma-In-
genieur fiir die technischen Belange, also
Maschinen, Anlagen, Raumkonzepte usw.
zustiindig ist. Eine solche Zusammenar-
beit fordert eine klare Kompetenz- und
Aufgabenteilung auch zwischen der Uni-
versitit und der Fachhochschule. Ausser-
dem fordert dieses Modell eine fruchtbare
Kooperation zwischen Universitdt, Indus-
trie und Fachhochschulen am Standort
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Basel, dem Pharma-Hub mit Weltruf. Ge-
dacht wurde dabei u.a. an die gemein-
same Nutzung einer Technologie-Platt-
form durch die Universitit und die FH im
Rahmen eines entsprechend gross di-
mensionierten Industrial Pharmacy Labs.

Zum Berufsbild des Offizin-, Spital-
und Industrieapothekers kiime also
noch der Pharma-Ingenieur dazu.
Das wiirde eine weitere Bereiche-
rung des pharmazeutischen Berufs-
bildes bedeuten.

Ja, das ist so. Das Beste an den Pharma-
zeutischen Wissenschaften ist diese breite
Fécherung — es ist wahrscheinlich das
einzige Studium Generale. Die verschie-
denen Berufsbilder kdnnen sich gegen-
seitig befruchten, wenn sie eng miteinan-
der zusammenarbeiten. Dariiber hinaus
wird es in Basel durch den neuen, von
pharmaSuisse gesponserten Lehrstuhl fiir
den Bereich klinische Pharmazie/Phar-
maceutical Care eine weitere Bereiche-
rung des Pharmaziestudiums geben, von
der vor allem die Ausbildung der Offizin-
apotheker profitieren wird. Diese Ent-
wicklung finde ich sehr positiv. Diese
Stossrichtung ist ebenfalls vollig im Sinne
der FDA, die der Meinung ist, dass der
Bereich des «Drug Discovery» heute kein
Flaschenhals mehr darstellt, wihrend
Forschungen im Bereich der Umsetzung
vom Wirkstoffmolekiil zum Medikament
vermehrt gefSrdert werden sollten. Zu
diesem Bereich gehoren Fragen der Toxi-
kologie, der Klinik (Nachweis der Uberle-
genheit des neuen Medikaments) und der
Pharmazeutischen Technologie (Frage
des Vehikels, der Arzneiform). :

Im Gegensatz zu den Spital- und
den Industrieapothekern inklusive
dem neuen Pharma-Ingenieur sehen
die Offizinapotheker durch die Tur-
bulenzen in einem sich zunehmend
wandelnden Gesundheitssystem einer
miglicherweise etwas schwierigeren
Zukunft entgegen. Die Selbstdispen-
sation erschwert das Ganze zusitz-
lich. Wie sehen Sie die Zukunfts-
aussichten des Apothekerberufs?

Der Apothekerberuf wurde schon oft tot-
gesagt, ich bin da nicht so pessimistisch.
In den USA beispielsweise besteht ein
Riesenbedarf an Apothekerinnen und
Apothekern, die in den Drug Stores titig
sind und dort die Kundschaft beraten.

Die amerikanischen Universitaten haben
deshalb die pharmazeutische Ausbildung
vorwiegend auf die Offizinapotheker fo-
kussiert.

Offiziell sind Sie Ende Oktober von
Thren Aufgaben als Lehrstuhlinhaber
zuriickgetreten. Wie sieht es denn
mit Ihrer Nachfolge aus?

Hier ist das letzte Wort noch nicht ge-
sprochen, aber ich gehe davon aus, dass
diese Stelle neu besetzt werden wird. Wie
das so iiblich ist, bin ich natiirlich nicht in
die Nachfolge involviert. Soweit ich aber
weiss, ist neben dem Lehrstuhl fiir Phar-
mazeutische Technologie, fiir den offen-
bar zwei Kandidaten in Diskussion ste-
hen, auch die Schaffung eines Lehrstuhls
in Biopharmazie im Gespréch. Ich hoffe
natiirlich sehr, dass die Lehrstithle fiir
Technologie und Biopharmazie nicht aus
Spargriinden zusammengelegt werden
und so wieder ein Lehrstuhl wegfallt. Das
wire schade fiir den Pharma-Hub Basel.
Anderseits bin ich sehr gliicklich, dass die
Pharmazieausbildung in Basel nun nicht
mehr in Frage gestellt wird. Dazu hat u.a.
der neue Ansatz des Bundes zur Hoch-

schulfinanzierung beigetragen: Die Uni--

versitét Basel erhilt fiir jeden auswirtigen
Studierenden Geld, das dann unter ande-
rem auch fiir den Ausbau des Departe-
ments Pharmazeutische Wissenschaften
genutzt werden kann. Die Voraussetzun-
gen sind also gut. In dieser Hinsicht hat
sich die Situation der Pharmazie im Ver-
gleich zu 1982 total gewandelt und ein-
deutig verbessert. Ich méchte hier die
Gelegenheit nutzen, allen — und es sind
nicht wenige — zu danken, die mitgehol-
fen haben, die Pharmazieausbildung an
der Universitidt Basel zu stirken. Schade
finde ich einzig, dass sich das Pharma-
zentrum Basel-Ziirich, also die Zusammen-
arbeit zwischen unseren beiden Schwes-
terinstitutionen, nicht so entwickelt hat,
wie ich es mir bei der Berufung von Hans-
Peter Wessels als Geschéftsfiihrer vorge-
stellt hatte. Die damals vom Prasidenten
der ETH Ziirich Jakob Niiesch und vom
Basler Erziehungsdirektor Hans-Ruedi
Striebel initiierte Idee einer engeren Zu-
sammenarbeit zwischen der Universitit
Basel und der ETHZ ist fiir mich nach wie
vor zukunftsweisend. 1

Interview:
Dr. Claudia Reinke
E-Mail: claudia-reinke@medsciences.ch
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H.2.6 The Engineering Research Center ERC for Structure Organic Particulate Systems
(C-SOPS)

The US National Science Foundation is supporting special ERC for the advancement of Science. Prof. Dr.
H. Leuenberger became member of the scientific board of the Engineering Research Center ERC for
Structure Organic Particulate Systems (C-SOPS). The center consists of the following universities:

N ] | £ uprmedu

HE STA MIVERSITY OF NEW JERSEY 3 M T 1
I — ) - H_-' [.‘ . Il-"‘ I; .-I‘ [.‘ K, /I
> New Jersey's Sucnl;e & - R n.'\lc' Univerutanio de Mayagler
Techmodegy Unmrersity

H. 3. Diploma/Master Studies

In the year 2006 seven students have completed their diploma work in the area of Pharmaceutical Tech-
nology. Diploma studies were performed in the Pharmacenter as well as in laboratories of partner institu-
tions (see H.3.2, List of Diploma/Master Students with topics in Pharmaceutical Technology 2006).

H.3.1 Final report on the development of the MSc curriculum with the major “indus-

trial pharmacy”

The department of pharmaceutical sciences has decided in 2004 to introduce not only a study program for
MSc in Pharmacy but also in parallel a MSc program in Pharmaceutical Sciences with the three majors
“Drug Discovery”, “Toxicology/Pharmacology” and “Industrial Pharmacy”. The leading house for the
development of the major “Industrial Pharmacy” is the Institute of Pharmaceutical Technology, which has
established a task force together with experts from the pharmaceutical industry.

This working party, which is supported by

- the BBT (Federal Office for Professional Education and Technology OPET), by

- the University of Basel and

- the FHNW [University of Applied Sciences Northwestern Switzerland (UAS), School of Life Sciences,
Muttenz (www.thnw.ch/lifesciences)]

had as a task to develop in parallel the curriculum of MSc Pharm.Sci with major “Industrial Pharmacy” at
the University of Basel and a Master in “Pharmaceutical Engineering” at the UASB.

The idea is to look for synergies in the cutricula, to establish a close cooperation and to have as a goal an
MSc in Pharmaceutical Sciences with a Major in Industrial Pharmacy, who understands also the language
of an engineer and that a Master in Pharmaceutical Engineering understands better the job and language
of the Industrial Pharmacist at his working place.

A model concept for both curricula was completed and documented in a report, which was submitted to
the rectorate of the University of Basel on May 25, 2005 see attachment of the annual report 2005 of the
Pharm. Technology). The concept suggests a close cooperation between the School of Life Sciences
(HSLS) in Muttenz and the Department of Pharmaceutical Sciences of the University of Basel. The HSLF
has decided to create a competence center in Pharma Technology, which will provide a pharmaceutical
technology platform (labs) to be used by pharmacy students of the University of Basel to become future
“industrial pharmacist” and by students of HSLF to become “pharmaceutical engineers”.

A final report of these activities was completed in July 2006 including a financial report. It has to be kept
in mind that the project was initiated by the former Vice-President of Research of the University of Basel,
Prof. Dr. Gian-Reto Plattner (successor: Prof. Dr. Peter . Meier-Abt).

The concept offers a clear definition of the tasks of the University of Basel, being responsible for the cut-
ricula of industrial pharmacists and of the HSLS for the education of pharmaceutical engineers.

An implementation of such a concept of collaboration is favoured by the fact that Prof. Dr. G. Imanidis
was elected as head of the division Pharma Technology at the HSLS and left the University Basel on May
15, 2006.

In 2006 the department has established a working party for the introduction of the MSc in pharmaceu-
tical sciences, which will include a major in industrial pharmacy. Concerning the latter major guests from
industry have been invited to participate at this working party from Actelion, Novartis, Roche and Mepha.
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H.3.2 List of Diploma/Master Students with topics in Pharmaceutical Technology 2006

Student Topic Supetrvisor/Location
Duthaler Urs Bestimmung der Wirkstoffabsorption in David Blaser
Caco-2 Zellkulturen bei passivem und car-
rier-vermitteltem Transport
Ehrenhéfer Bar- Intradermale Messung der Photostabilitit Dr. Bernd Herzog (Ciba Spezialiti-
bara von Sonnenschutzmitteln im Schweine- tenchemie) und Dipl. Ing. Stephan
hautmodell Bielfeld (proDERM)
Felber Judith Neue Methode zur Untersuchung des diffu- | Thomas Meyer, Hans Leuenberger

siven Mischprozesses mittels bindrer Mi-
schungen von Granulaten

Guerra Alessandra

UICEL, ein attraktiver Hilfstoff in festen
Arzneiformen

Vincenzo Balzano

Hug Susanna

Study of Diffusion of Solute Molecules
through Lipid Bilayer Membranes by Mo-
lecular Dynamics Simulation

Prof. A. Poso (Finland) / G. Imanidis
(Basel)

Schmid Alexandra | Stabilisierung des Blutzuckerspiegels bei Gabriele Betz, Rolf Miller
Diabetikern
Walter Nicole Schweinehaut, Humanhaut und kiinstliche | Dominik Imfeld, Head R&D Bio-

Haut (SkinEthic) als Modelle zur Untersu-
chung der Penetration, Permeation und des
Metabolismus

technology, G. Imanidis

H.3.3 Visiting Diploma Student

Murad Rumman

Investigation of the acetylsalicylic acid sta-
bility in the presence of UICEL

Institute of Pharmaceutical Tech-
nology, University of Basel
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H. 4. Research

H.4.1 Publications 2006

An Extended Model Based on the Modified Nernst-Planck Equation for Describing Transdermal Ionto-
phoresis of Weak Electrolytes. G. Imanidis and P. Luetolf. . Phamn. Sci. 95:1434-1447 (2000).

Cutaneous metabolism of a dipeptide influences the iontophoretic flux of a concomitant uncharged.
Publication, in english. Altenbach Melanie, Schnyder Nathalie, Zimmermann Christine, Imani-
dis Georgios. Int.].Pharm. 307 (2), 2006, 308-317. ISSN 0378-5173.

E-Learning and Development of New Courses and Scientific Work in the Field of Pharmaceutical. Publi-
cation, in english. Leuenberger Hans, Menshutina Natalia V., Betz Gabriele, Puchkov Maxim. CHIMLA 60
(1.2), 20006, 80-82. ISSN 0009-4293.

Experimental design and optimization of the hydrogenation process of soybean oil. Publication, in eng-
lish. Chansanroj Krisanin, Praserthdam Piyasan, Betz Gabriele, Leuenberger Hans, Mitrevej Ampol, Sin-
chaipanid Nuttanan. J.DrugDeliveryPharnTechn 16 (3), 2006, 229-234. ISSN 1773-2247.

From “Functional Excipients” towards “Drug Carrier Systems”. Publication, in english. Leuenber-
ger Hans. Chemistry Today 24 (5), 2006, 64-66. ISSN 0392-839X.

Granulation Process Control — Production of Pharmaceutical Granules: The classical batch concept and
the problem of scale-up. Bookchapter, in english. Leuenberger Hans, Betz Gabriele. In: Handbook of
Powder Technology, Volume 11, ISSN 0167-3785. Granulation, HPT 11, 705-734, Amsterdam [etc.], El-
sevier 2007. Editors: Salman Agba D., Hounslow Mike J., Seville Jonathan P.K., ISBN 0444518711

Influence of loading volume of mefenamic acid on granule characteristic and compression behavior using
a compaction simulator. Publication, in english. Kimura Go, Betz Gabriele, Leuenberger Hans.
Pharm.Dep. Technol. 2006. ISSN 1083-7450. In press

Pharmaceutical Powder Technology - Building the pyramid of knowledge and the challenge of FDA’s
PAT. Bookchapter, in english. Leuenberger Hans, Kocova Silvia, Betz Gabriele. In: Water-Insoluble Drug
Formulation, 20d Edition, Interpharm Press. Editor: Liu Rong. ISBN 0849396441. In press

Pharmaceutical Technology: Drug Delivery, Formulation and Process Research. Publication, in english.
Leuenberger Hans. CHIMLA 60 (1.2), 2006, 40-45. ISSN 0009-4293.

Quantitative Assessment of Tissue Retention, Lipophilicity, Ionic Valence and Convective Transport of
Permeant as Factors Affecting Iontophoretic Enhancement. M. Altenbach, N. Schnyder, C. Zimmermann
and G. Imanidis. J. Drug Del. Sci. Tech. 16:91-98 (20006) (invited contribution to theme issue on stimulated
drug delivery systems).

Quantitative Concepts in Drug Formulation and Absorption and their Relevance for Drug Delivery. G.
Imanidis, M.Sutter, S. Reitbauer, S.B. Kapitza, P. van Hoogevest, D. Hummel, B. Miiller, P. Luetolf.
Chimia 60:46-49 (2000).

Scale-up in Granulation and Drying. 2nd edition, Chapter 8. Bookchapter, in english. Leuenberger Hans,
Betz Gabriele, Jones David M., In: Drugs and the Pharmaceutical Sciences, Volume 157, ISSN 0360-2583.
Pharmacentical Process Scale-Up, 2nd Ed., 199-236. Taylor & Francis Ltd. 2006. Editor: M. Levin

ISBN 1574448765.

Spray-freeze drying in a fluidized bed at normal and low pressure. Publication, in english. Plitzko Matthias,
Puchkov Maxim, Leuenberger Hans. Drying Technology 24 2006, 711-719. ISSN 0737-3937.

Percolation theory and the role of maize starch as a disintegrant in the case of a low water soluble drug,.
Publication, in english. Kimura Go, Puchkov Maxim, Betz Gabriele, Leuenberger Hans.
Pharm.Dev. Technol. 12, 1; 2007, p.11- 19. ISSN 1083-7450.
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The Industrial Pharmacy Lab: New Concepts in Powder and Process Technology. Publication, in english.
Betz Gabriele. CHIMLA 60 (1.2), 2006, 50-53. ISSN 0009-4293.

Topical Bioavailability of Triamcinolone Acetonide: Effect of Dose and Application Frequency. C. Pel-
landa, E. Ottiker, C. Strub, V. Figueiredo, T. Rufli, G. Imanidis and C. Surber. Arch. Dermatol. Res.

298:221-230 (2006).

Topical Bioavailability of Triamcinolone Acetonide: Effect of Occlusion. Skin Pharmacol. C. Pellanda, C.
Strub, V. Figueiredo, T. Rufli, G. Imanidis and C. Surber. Physiol. 20:50-56 (2007)

H.4.2 List of Presentations as an Invited Speaker, Participation in Symposia, Workshops,
Project/coordination Meetings, Organisation of workshops etc.

16.1.20006, Basel
H.Leuenberger,
A.S.Hussain, FDA

Meeting on the future of PAT-
Initiative and cooperation

23.1.20006, Basel

Meeting concerning the cooperation

Project: “Investigation of Paraffin

H.Leuenberger, project between the EMPA /Material based derivatives using dielectric spec-

D.Daneshvari, Technology Department and the Uni- | troscopy”

Dr.Y Pittini versity or Basel.

(EMPA /Material

Technology Dept.)

27.1.20006, Basel Arzneimittelseminar Nutraceuticals

H.Leuenberger,

G.Betz

7.2.20006, Jena Invited Lecture, University of Jena Brauchen wir eine europiische For-

H.Leuenberger schungsinitiative im Bereich der phar-
mazeutischen Pulvertechnologie?

16.2.2006, Bern SNF Event, From a promising drug substance to a

H.Leuenberger Information meeting for the co- marketed product - the complex task

ordinators of SCOPES 2006-2008

to develop a solid dosage form

28.2.20006, Strasbourg

Invited Lecture, Université Illkirch

From a promising drug substance to a

H.Leuenberger marketed product - the complex task

to develop a solid dosage form
20.3.2000, Agglomerations- und Schiittguttechnik | New Concepts in Powder and Process
Gabriele Betz und Lebensmittelverfahrenstechnik, Technology

VDI-Gesellschaft, Verfahrenstechnik
und Chemieingenieurwesen GVC,
Reinbek, Germany

21.3.20006, Bangkok
H.Leuenberger

Invited Lecture Mahidol University,
Bangkok

A Road Map for a Research Initiative
in Pharmaceutical Powder Technology

21.3.20006, Bangkok
H.Leuenberger

Mahidol University - Faculty of Phat-
macy Mahidol - Department of Indus-
trial Pharmacy

Participating at the PhD-Defence of
Krisanin Chansanroj
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21.-23.3. 2006 PDA-Workshop Practical Aspects of Aseptic Processing

Gabriele Betz

21.3. 2000, Labtalk 2006 Mettler-Toledo, Giessen, | Grundlagen und Uberblick der

Gabriele Betz Germany Grundoperation Granulieren

30.3.2006 Meeting concerning collaboration with the proposed Center CISDEM (Catedra

H.Leuenberger, Iberoamericana-Suiza de Desarrollo de Medicamentos) at the University of

I.Caraballo Seville.

31.3.2006 Meeting concerning the future of the collaboration-project University of Basel

H.Leuenberger and FHNW Fachhochschule Nordwestschweiz).

C.Meier (CCSO)

5.4.20006, Bavois Suisse-Russie: rencontre a Bavois Suisse-Russie: suivi de la visite offi-

H.Leuenberger cielle du SE Kleiber et esquisse d'une
stratégie de coopération scientifique et
technologique

10.4.20006, Athens, Lecture at the Faculty of Pharmacy, Penetration and Permeation of Drugs

Greece National and Kapodistrian University | in the Skin

G.Imanidis of Athens

25.-1.5.20006, Basel,
Leuenberger Hans,
Menshutina Natalia
Betz Gabriele Hun-
gerbiihler Ernst Meier
Christoph Gon-
charova Svetlana
Puchkov Maxim

Guseva Elena

Visit of Russian Delegation.

® Pharmaceutical powder technologies:
state of the art and perspectives

The Management of Innovation, Sig-
nificance of the Swiss Russian Science
and Education Centre for Pharmaceu-
tical and Biological Technologies at the
Mendeleev University of Chemical
Technology of Russia (MUCTR)

New concepts in training industrial
pharmacists and pharmaceutical engi-
neers. The Russian-Swiss scientific and
educational centre in MUCTR

25.-1.5.20006, Basel,

Modern Pharmaceutical Technologies,

New concepts in training industrial

Gabriele Betz 2nd Russian Swiss Seminar, Basel, pharmacists and pharmaceutical engi-
Switzerland neers to be developed at the Russian

Swiss Scientific and Educational Cen-
ter at MUCTR

4.-6.5.2006 First Congress on Pharmacy Bosnia New concepts in process technology

Gabriele Betz and Herzegovina and solid dosage form design

22.5.2006 Meeting with Prof. Dr. Dieter Imboden (SNF, Swiss National Science Founda-

H.Leuenberger, Di- tion) concerning the future of powdertechnology research in Switzerland

eter Imboden

13.-16.5.2006, Ot-
lando, Florida,
H.Leuenberger

Particles 2000,
Medical/Biochemical Diagnostic,
Pharmaceutical, and Drug Delivery
Applications of Particle Technology

FDA’s pharmaceutical cgmps for the
215t century: do we need a special re-
search INITIATIVE in pharmaceutical
powder particle technology to comply
with the new requirements?
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23.6.2000, Basel,
H.Leuenberger

Solvias Science Day - Invited Lecture
at Solvias

Pharmaceutical formulation and proc-
ess technology: from Art to Science

3.-13.7.2006, Athens,
Greece
G.Imanidis

Lecture at the EU Erasmus Socrates
Intensive Programme on Innovative
Therapeutics: From molecules to
medicines, National and Kapodistrian
University of Athens

Properties of the Phospholipid Bilayer
Membrane Determining Passive Drug
Permeability

3.-13.7.20006, Athens,
Greece
G.Imanidis

Lecture at the EU Erasmus Socrates
Intensive Programme on Innovative
Therapeutics: From molecules to
medicines, National and Kapodistrian
University of Athens

Passive Permeation and Carrier Medi-
ated Apical Efflux in the Intestinal
Absorption of Solubilized Poorly Wa-
ter Soluble Drugs

5.-8.7.2006 Zagreb,
Croatia, Maja Pasic

13th Young Investigators’ Seminar on
Analytical Chemistry

Investigation on the thermal behaviour
of lansoprazole

5.-8.7.2006 Zagteb,
Croatia, Ervina Brka

13® Young Investigators’ Seminar on
Analytical Chemistry

Development of theophylline con-
trolled release tablet using roll compac-
tion

10.8.2006, Kuopio,
Finland

Lecture at the Department of Pharma-
ceutics, University of Kuopio

Drug Delivery to the Skin and As-
sessment of Topical Bioavailability

G.Imanidis
13.9.2006 Strategies and trends in pharmaceutical | Scale-up of the tabletting process
Gabriele Betz development and production, Continu-

ing Education Course of the Center of
Pharmaceutical Sciences Basel-Zurich

5.10.2006, Beijing
H.Leuenberger

Meeting with Prof. Dr. Jinghai Li and Prof. Dr. Mooson Kwauk (Prof.Kwauk
retired 2002 from serving as the president of the Chinese Society of Particuology

for 16 years, and Jinghai Li is his successor) concerning the experience made with
the RSSC (Russian-Swiss Science and Education Center for the Transfer of Bio-
pharma-ceutical Technologies) at MUCTR in Moscow www.rs-

pharmcenter.ru/eng-/main/index.php

9.10.2006, Nanjing
H.Leuenberger

Visit of the ICIFP (Institute of Chemi-
cal Industry of Forest Prod-
ucts/Chinese Academy of Forestry)

Topics:

® Spray Freeze Drying
® Research in Powder Technology at
the University of Basel

13.10.20006, Wuxi
H.Leuenberger

Visit of two companies collaborating

with the ICIFP (Institute of Chemical
Industry of Forest Products/Chinese

Academy of Forestry)

19.10.20006, Basel
G.Imanidis

Oral presentation at the Symposium
on the occasion of the retitement of
Professor Hans Leuenberger, Univer-
sity of Basel

The Scientific Life of Hans Leuenber-
ger
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19.10.20006, Basel

Farewell Symposium Hans Leuenber-
ger at the Pharmacentre

Organised by Prof. Dr. Georgios
Imanidis

25-27.10.2006, Law-
rence, KS, USA, D.

Blaser, C. Krémler, U.

Duthaler, G. Imanidis

Oral Presentation at the Global Phat-

maceutics Education Network Meeting
GPEN2006

Development of a Mathematical Model
for Determining Drug Absorption
Parameters in Caco-2 Cell Monolayers

13-14.11.20006, Basel

Oral presentation at the Indo-

New Technologies: Intestinal Delivery

G.Imanidis European API Forum of Poorly Water Soluble HIV Protease
Inhibitors

6.11.2006 Meeting with Mr. Takeshi Takashima (President, Powrex Corporation).

H.Leuenberger Interview on the occasion of the “50% Anniversary Award of the Society of

Powder Technology of Japan” (SPT]) dedicated to H.Leuenberger
(see Nov. 8, 2006) for Pharm Tech Japan. Vol.23 No.1 (2007)

7.-10.11.2006, Tokyo,
H.Leuenberger

16 International Powder Technology
Exhibition Tokyo

8.11.20006, Tokyo,
H.Leuenberger

50 Years Memorial Ceremony of The
Society of Powder Technology, Japan

Prof. Dr. Hans Leuenberger was
awarded and gave a 5-min speech

9.-10.11.2006, Tokyo,

Japan
H.Leuenberger

2nd International Technical Forum
Inspiring Powder Technology.
PowtexForum 2006.

The latest powder technology for
highly functional materials from all
over the world.

® Do we need a special research initia-
tive in pharmaceutical powder parti-
cle technology to meet the challenges
of the 21st century?

® The impact of percolation phenom-
ena on agglomeration processes

13. 11. 20006, Tokyo,

Japan
H.Leuenberger

Invitation to a lunch by the Swiss Ambassador in Tokyo, Mr. Paul Fivat on the

occasion of H.Leuenberger’s award of the 50™ Anniversary of the Society of

Powder Technology of Japan” (SPT]J.

Guests: H.Leuenberger and his wife, Prof.Kawashima and his wife and the Sci-

ence & Technology Attaché Dr. Felix Moesner.

16.11.20006, Stras-
bourg, France
G.Imanidis

Lecture at the Faculty of Pharmacy,
University Louis Pasteur

Intestinal Absorption of Solubilized
Pootly Water Soluble Drugs - Passive
Permeation and Carrier Mediated Api-
cal Efflux

16.11.2000, Stras-
bourg, France
G.Imanidis

Lecture at the Faculty of Pharmacy,
University Louis Pasteur

Quantitative Aspects of Dermal and
Transdermal Drug Delivery

28.11-2.12.2006

4th International Congress in Pharma-

New concepts in process technology

Gabriele Betz ceutical Sciences Serbia, Belgrade and pharmaceutical drug formulation
design

4.-6.12.2006 PDA-Workshop Practical Aspects of Aseptic Processing

Gabriele Betz
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4.-7.12.2006, Moscow,

Seminar of the Russian Swiss Science

www.rs-pharmeenter.ru/eng/-

H.Leuenberger and Education Center for Biopharma- | seminars/2006/3rd seminar.php
ceutical Technologies

11.12. 2006 Invitation and Visit of the US NSF, Discussion of the role of ERC (Engi-

H.Leuenberger National Science Foundation neering Research Center) and on the

future of Nanotechnology and
Nanoscience

H.4.3 Poster Presentations

March 27-30 2006
E.Krausbauer,

M. Tscheulin,
M.Puchkov, G.Betz,
H.Leuenberger

5t World Meeting on Pharmaceutics,
Biopharmaceutics and Pharmaceutical
Technology, Geneva, Switzerland

Development of paracetamol tablet
formulations using 3D factorial design

March 27-30 2006
S.Sehic, G.Betz,
S.Hadzidedic,
S.Kocova El-Arini,
H.Leuenberger

5t World Meeting on Pharmaceutics,
Biopharmaceutics and Pharmaceutical
Technology, Geneva, Switzerland

Carbamazepine Polymorphs and Di-
hydrate Comparative Study

March 27-30 2006
P.Weber, R.Miller,
F.Innerebner, G.Betz

5t World Meeting on Pharmaceutics,
Biopharmaceutics and Pharmaceutical
Technology, Geneva, Switzerland

Stabilisation of the glucose blood level
in diabetics using network forming
starch formulations

March 27-30 2006
V.Balzano, N.Gentis,
M.Puchkov, G.Betz,
H.Leuenberger

5% World Meeting on Pharmaceutics,
Biopharmaceutics and Pharmaceutical
Technology, Geneva, Switzerland

Technological and Mechanical Proper-
ties of three types of microcrystalline
cellulose

April 26-27 2006
S.Sehic, G.Betz,

EUFEPS conference “When Poor
Solubility Becomes an Issue: From

Carbamazepine Polymorphs and Di-
hydrate Comparative Study

S.Hadzidedic, Early Stage to Proof of Principles”,

S.Kocova El-Arini, Verona, Italy

H.Leuenberger

May 4-6 2006 First Congress on Pharmacy, Bosnia Differential scanning calorimetry as a

H.Trobradovi¢, and Herzegovina tool for the prediction of the compati-
G.Betz, S.Hadzidedig, bility and stability of multicomponent
S.Kocova El-Arini, drug systems

H.Leuenberger

Sept. 10-13 2006.
G.Borini, L.Alexandre
P.deFreitas, G.Betz,
H.Leuenberger

13th Int. Technology Symposium,
Marmara Otel, Antalya, Turkey

Preparation and Characterization of
Particles Coated with Solid Dispersions
of Curcumin and PEG 4000

Annual Report 2006; 70




September 10-13 2006
H.Myojio, G.Betz,

13® Int. Technology Symposium,
Marmara Otel, Antalya, Turkey

Investigation of ethylcellulose coated
fine drug-layered pellets using a confo-

H.Leuenberger cal laser scanning microscope (CLSM)
Oct. 3-6 2006 Freeze-Drying of Pharmaceuticals and | Effect of sodium chloride (NaCl) on
H.Myojo, T.Hayashi, | Biologicals, Garmisch Partenkirchen, stability of lyophilized new parenteral
K. Takeshima Germany cephem compound (8-3578)

Oct. 19-20 2006
E.Krausbauer,
M.Puchkov, G.Betz,
H.Leuenberger

FMC Tablet tech, Solid dosage form
manufacturing, Genval, Belgium

Rational estimation of the optimum
amount of disintegrant applying perco-
lation theory for binary formulation

October 19-20 2006
M.Puchkov,
E.Krausbauer,
G.Betz,
H.Leuenberger

FMC Tablet tech, Solid dosage form
manufacturing, Genval, Belgium

Determination of the critical amount
of Ac-Di-Sol® for binary formulations
with Indomethacin with respect to
water uptake

25.-27.10.2006, Law-
rence, KS, USA

M. Schneider,
G.Imanidis

Poster at the Global Pharmaceutics
Education Network Meeting
GPEN2006

Influence of Lipid Content of a Lipo-
some Formulation Used for Solubiliza-
tion of a Poorly Water Soluble Drug
on Absorption through Caco-2
Monolayers

Nov.28-Dec.2, 2006.
S.Sehic, G.Betz,
S.Hadzidedic,
S.Kocova El-Arini,
H.Leuenberger

4th International Congress of Pharma-
cists of Serbia, Belgrade

Carbamazepine Polymorphs and Di-
hydrate Comparative Study

Nov.28 - Dec.02 2006
M.Pasic, G.Betz,
S.Hadzidedic,
S.Kocova El-Arini,
H.Leuenberger

4th International Congress of Pharma-
cists of Serbia, Belgrade

Influence of enteric coating polymer
on gastric resistance and dissolution of
lansoprazole pellets

Nov.28-Dec.2, 2006.
E.Brka, G.Betz,
S.Hadzidedic,
S.Kocova El-Arini,
H.Leuenberger

4th International Congress of Pharma-
cists of Serbia, Belgrade

Effect of Roll Compaction on Poly-
morphic Forms and Compressibility of
Theophylline

H.4.4 Visiting scie

ntists

Sept. 25, 2006 —
March 16. 2007

Cooperation with Mahidol University,
Prof. Dr. Ampol Mitrevej,
Visiting Scientist Wichan Ketjinda

Development of a chitosan based os-
motic controlled release system
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H.4.5 List of PhD-Theses in Pharmaceutical Technology completed in 2006

PhD student

Fissler-Tassopoulos
Tatiana

Nalenz Heiko

Pellanda Carolina

Plitzko Matthias

Rehorik Lars

Valporsson Hedinn

Walter Marijke

Title

Evaluation of topical bioavailability of
MBC in human stratum corneum by tape
stripping using a direct spectroscopic
method

Dependence of Skin Drug Permeation
on Microstructure and Time Dependent
Alterations Following Application of
Multi-phasic Dermatological Formu-
lations Studied by the Continuous Phase
Concentration Concept

Topical Bioavailability of Glucocortico-
steroids - Dermatopharmacokinetics and
Dermatopharmacodynamics of Topically
Applied Triamcinolone Acetonide in
Humans

The production of nanocomposites using
the spray-freeze-drying technique

Process modeling as a tool to indicate
quality aspects in the pharmaceutical
production

PAT Implementation in Pharmaceutical
Manufacturing and its Economical Im-
pact

Integration und Evaluation neuer Me-
dien: Angewandt in der Lehre der Phar-
mazeutischen Technologie an der
Universitit Basel

Funding/Location

Kantonsspital Basel

Universitat Basel

Kantonsspital Basel

Universitit Basel, Glatt GmbH

F. Hoffmann - La Roche AG

Novartis Pharmaceuticals

Universitat Basel

Annnal Report 2006,

72



H. 5. Development of Pharmaceutical Technology in the United States

NEWS & ANALYSIS

The trouble with making combination drugs

Drug compound interactions in a tablet are still difficult to predict

Simon Franiz

Combining treatments into one
tablet is becoming a more popilar
strategy than ever, and with good
reason. Reducing the number of
treatiments that a patient needs to
take increases compliance for long-
term drug therapies, and simplifying
disease management has proved to
be crucial for treating conditions
such as HIV in developing countries
and cardiovascular disease in the
Western world (see BOX 1). In
lucrative developed-world markets,
combination drugs have the added
benefit of helping to cushion the
impact of generic competition and
to extend the life-cycle of top-selling
drugs [BOX 2.

Two announcements in the past
few weeks, though, have highlighted
both the promise and pitfalls in
creating combination treatments.
The World Heart Federation has
announced an initiative together
with the Spanish National Centre for
Cardiovascular Research to develop
a polypill containing an angiotensin-
converting enzyme (ACE) inhibitor,
statin and aspirin for the secondary
prevention of cardiovascular disease
as early as 2009. Within days,
Merck announced that it was
delaying the approval submission
of its 3-in-1 combination pill
MEK-524B for cholesterol because
of an ‘unspecified formulation
problent.

Although no one in the field
disagrees with Merck’s statement that
the formulation issues with MK-524B
are not a significant setback for the
drug, they say that this serves asa
vivid reminder that formulating
and manufacturing combination
drugs is not as straightforward as is
widely thought. With more ambitious

Formulating combination drugs is much more difficult thanwidely thought.

combination drugs being proposed
at a growing rate, researchers say
they need to find ways of improving
the science behind formulating
combination drugs.

“Trial and error has worked
pretty well for easy molecules, so
there hasn't really been a great
financial incentive to try to improve
this situation,” says Kenneth Morris,
Professor of Industrial and Physical
Pharmacy at Purdue University. “But
as interest grows in developing more,

.

Making a tablet out
of one drug is an

underrated problem
in itself, so making a

tablet out of multiple
active pharmaceutical
ingredients is a much
tougher proposition.

and more complex, combination
drugs, we will need to develop the
science that will allow the process to
occur in a timely enough manner”

The difficulties in formulating
and manufacturing combination
drug products are often invisible to
the wider community, and so the
problems behind developing these
drugs can trivialized. Part of the
problem is that an air of mystery
still surrounds the field — perhaps
unsurprisingly, as industry scientists
are reluctant to discuss any company
or product-sensitive information
regarding the development of these
treatments.

For chemists and engineers in
the field, however, the issues behind
formulating and manufacturing
combination drugs are all too
familiar. “Making a tablet out of
one drug 1s an underrated problem
in itself, so making a tablet out of
multiple active pharmaceutical
ingredients is a much tougher
proposition,” says Allan Myerson,

NATURE REVIEWS [DRUG DISCOVERY
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NEWS & ANALYSIS

Professor of Chemical Engineering at Illinois
Institute of Technology.

Just because two or more treatments work
in combination in a patient does not mean
that they are amenable to packing into a single
tablet. If the solid form of one drug is less
soluble than another, this can affect how each
drug gets released into the bloodstream. If one
dose is much lower than another there can be
problems in making sure that the low-dose
drug is distributed uniformly in the tablet.
Compounds can react with each other, either
chemically or physically, or one compound
might be chemically more stable than another,
OF More sensitive to moisture than another, all
of which can atfect the shelf-life of the drug.

At the moment formulating these
combinations relies to a large degree on
trial and error. To create a stable and
effective combination drug, formulators
typically try simple approaches first, such as
altering formulations, and then move onto
increasingly complex solutions like isolating
the compounds in different layers.

Naturally, the more complex the solution,
the more time and effort that has to be spent
finding it. “All the problems are, in a sense,
solvable)” says Myerson. “Tt is just a matter
of time and money”

The development of Atripla, a 3-in-1
treatment for HIV that was approved by
the FDA in July this year, llustrates some
of the difficulties faced when developing
combination drugs. Combining Gilead's

Box 1|HIV and CVD combination drugs

Several fixed-dose combination drugs have

been approved for HIV and cardiovascular

disease, filling a real healthcare need for

simpler and less costly treatment regimens.

HIv*

= Combivir (ClaxeSmithKling): zidovudine and
lamivudine

» Truvada (Gilead): emtricitabine and tenofowvir

* Epzicom (GlaxoSmithKline): abacavir and
lamivudine

+ Atripla (Gilead/ Bristol Myers Squibb):
emtricitabine/tenofovir and efavirenz

# Trizivir (GlaxoSmithKline): zidovudine/
lamivudine and abacavir

Cardiovascular disease

+ BiDil (NitroMed): isosorbide dinitrate and
hydralazine hydrochloride

* Vytorin (Merck/Schering Plough): ezetimibe
and simvastatin

« Caduet(Pfizer): amlodipine and atorvastatin

*Lamivudine/zidovudine and nevirapine has been
tentatively approved by the FDA

Box 2 | Sustaining the success of statins through combination drugs

As well as increasing patient compliance, fixed-dose combinations can help prolong the life-cycle
for lucrative drugs in Western markets. So it's no surprise that companies are looking to combine

the blockbuster statins with other drugs.

« Zocor (simvastatin plus niacin (MK-0524A)— Merck
* Crestor (rosuvastatin) plus fibrate (ABT-335) — AstraZ eneca/Abbott

+ Lipitor (atorvastatin) plus cholesteryl ester transfer protein (torcetrapib) — Pfizer

* Statin plus ACE inhibitor plus aspirin (specific treatment and company details unknown)

Truvada, itself a combination of tenofovir and
emtricitabine, with Bristol-Myers Squibb's
Sustiva (efavirenz) produced a mixture that
melted easily — the first formulation in effect
turned to glue. It took a vear and four more
formulations to produce a combination drug
that could release the same level of the three
drugs in a patient’s blood as the three drugs
taken separately. After much deliberation, the
solution was to separate Truvada and Sustiva
in lavers within the tablet to allow each drug
to dissolve at its own rate.

o

Trial and error has worked
pretty well for easy molecules,

so there hasn’t really been a
great financial incentive to try
to improve this situation.

The difficulty that researchers face is that
they still have a poor understanding of how
powdered drug compounds can interact
within a tablet. A great deal is known about
the behaviour within materials like metal
powders. But much less is known about the
interactions that go on between small organic
molecular crystals, whose structures are much
more flexible and held together with much
weaker forces. Add to that the interactions of
binders and excipients used in tablets, such as
cellulose and starch, which can enhance and
mask properties of an active pharmaceutical
ingredient, and it’s easy to see why formulators
say that a greater theoretical understanding of
the physical interactions that can take place
between the solid forms of drug compounds
is sorely needed.

There has been good progress in this
area of material science over the years.

For instance, engineers are now beginning
to understand how compacting drugs

into tablets can deform the particles of the
active compound. But understanding the
interactions that can go on in a drug is a long
way from being a predictive science. What is
really needed, says Morris, is a set of ‘mixing

rules’: guidelines that could help researchers
predict what mixtures of components in what
proportion will result in the drug product
properties that are needed, or best avoided.

Some big companies have become
very strong in the area of particle—particle
interaction and prediction. But by and
large companies have been reluctant to
invest significant resources into this field,
says Morris, as many view this part of the
process “as a cost centre, not a profit centre”.
Stephen Byrn, Head of the Department of
Industrial and Physical Pharmacy, at Purdue,
agrees. “These are long-term issues; this isn't
something that companies are going to fund
and get something that they are going to be
able to use in a year)” says Byrn.

Byrn says the best solution is for
governments to step in and fund academic
research that actively includes industrial
members. In Europe, there are already centres
that specialize in drug formulation, such as
the Basel-based Institute of Pharmaceutical
Technology, led by Hans Leuenberger, and
the Institute of Pharmaceutical Innovation
headed by Peter York in the University of
Bradford in the UK.

In the US, funding for industrial pharmacy
programmes has decreased markedly over
the past decade and a half, to the extent that
a whole generation of potential expertise has
effectively been lost. But a consortium of 11
universities led by several Purdue scientists
called the National Institute of Pharmaceutical
Technology and Education (NIPTE) hopes
to change this. NIPTE is trying to stimulate
the development of centres of excellence that
combine the expertise of pharmaceutical
sciences and engineers.

“These centres of excellence would help
train scientists who could then go out and
develop new strategles,” says Byrn. “The goal
1s to create some form of predictive rules
so that we can look at particles, make some
kind of measurements and then predict
whether we could mix them without having
something like degradation going on” A bill
tor help set up these centres of excellence is
now in Congress, and the consortium hopes
to receive funding in 2008.
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NIPTE, www.purdue.edu
The National Institute of Pharmaceutical Technology

“The goal of NIPTE will be to become the pre-eminent interdisciplinary
national resource for research and education on science and engineering

based understanding of pharmaceutical development and manufacturing.”

The goal of NIPTE will be to become the pre-eminent interdisciplinary national resource for research and
education on science and engineering based understanding of pharmaceutical development and manufac-
turing. Scientists, researchers and engineers from academia, the FDA and the industry will collaboratively
engage in developing state-of-the-art science and technology to enable the pharmaceutical industry to
develop products faster, and at a significantly lower cost with less variability and higher predictability of
performance.

NIPTE Board of Directors (www.purdue.edu/dp/nipte/board.php)

Ali Cinar

Professor of Chemical Engineering, Vice
Provost for Research

Dean of the Graduate College

IUlinois Institute of Technology

Lesbia Hernandez
Dean
University of Puerto Rico

James L. Hughes

Vice President of Research and Devel-
opment

University of Maryland

View Bio

Michael Klein

Dean, College of Engineering
Board of Governors Professor
Rutgers University

Robert L. McCarthy
Dean of the School of Pharmacy
University of Connecticut

Chuck Staben
Acting Vice President of Research
University of Kentucky

g

Rolland I. Poust

Professor, Division of Pharmaceutics
Director, Division of Pharmaceutical
Service

University of lowa

James Roberts

Vice Provost for Research

President, University of Kansas Center
for Research, Inc.

University of Kansas

Charles Rutledge

Vice President for Research
Executive Director, Discovery Park
Purdue University

Alan W. Seadler

Edward V. Fritzky Chair in Biotechnology
Leadership

Director Center for Biotechnology
Duquesne University

Marilyn K. Speedie
Dean and Professor, College of Pharmacy
University of Minnesota
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109th CONGRESS
2d Session

S. 2793

To enhance research and education in the areas of pharmaceutical and biotechnology science and
engineering, including therapy development and manufacturing, analytical technologies, mod-
eling, and informatics.

IN THE SENATE OF THE UNITED STATES
May 11, 2006

Mr. LUGAR introduced the following bill; which was read twice and referred
to the Committee on Health, Education, Labor, and Pensions

To enhance research and education in the areas of pharmaceutical and biotechnology science and
engineering, including therapy development and manufacturing, analytical technologies, mod-
eling, and informatics.

Be it enacted by the Senate and House of Representatives of the United States of America
in Congress assembled,

SECTION 1. SHORT TITLE.

This Act may be cited as the “Pharmaceutical Technology and Education Enhancement Act”.

SEC. 2. FINDINGS.

Congress makes the following findings:

(1) Developing medical products targeted for important public health needs,
less common diseases, prevalent third world diseases, prevention indications, or in-
dividualized therapy is increasingly challenging.

(2) A typical compound that is discovered loday may not be approved by the
Food and Drug Administration for 12 to 15 vears.

(3) Current costs of bringing new medicines to market are estimated to be as
high as $800,000,000 to $1,700,000,000 and are a major barrier to innovation and
investment in higher-risk areas such as rare diseases and genetic conditions,

(4) Product development in areas crucial to public health, such as antibiotics,
has slowed significantly in the past decade.

(5) Approximately 50 percent of new drug candidates fail to produce adequate
evidence of safety or effectiveness in the late stages of clinical studies and cannot be
approved. The resulting overall investments are raising the cost of developing an ap-
proved therapy to approximately $1,700,000,000.

(6) Problems in physical design, characterization, manufacturing scale-up, and
quality control routinely derail or delay development programs and delay patient ac-
cess to new treatments.

(7) Many product failures during development are ultimately attributable to
problems relating to the transition from laboratory prototype to industrial product.

(8) Recent data suggests that the investment required to launch a new therapy
has risen 55 percent during the last 5 years. Pharmaceutical, biotechnology, and
medical device productivity appears to be declining at the same time that the costs to
develop treatments are rising,.

{g9) During the last several vears, the number of new drug and biologic applica-
tions submitted to the Food and Drug Administration has declined significantly. The

Annual Report 2006; 76



number of innovative medical device applications to the Food and Drug Administra-
tion also has decreased.

(10) Industry has been hesitant to introduce state-of-the-art science and tech-
nology into its manufacturing processes due to concern about potential regulatory
impact. This led to high in-process inventories, low factory utilization rates, signifi-
cant product waste, and compliance problems, driving up the costs and decreasing
productivity.

(11) Tt is crucial that improved methods for design, characterization, and produc-
tion manufacture are available to improve predictability.

(12) United States academic institutions have the capacity to assist in discovering
and introducing science-based standards for product characterization and manufac-
turing to help reduce the cost of new therapies.

(13) Federal investments in a major pharmaceutical technology and education
initiative led by the Food and Drug Administration in collaboration with university
research partners will produce multiple benefits in health care quality and access.

SEC. 3. PHARMACEUTICAL TECHNOLOGY RESEARCH AND EDUCATION.
(a) EXPANSION, INTENSIFICATION, AND COORDINATION
OF ACTIVITIES-

(1) IN GENERAL-

(A) EXPAND AND INTENSIFY CERTAIN PROGRAMS- The Commis-
sioner of Food and Drugs (referred to in this Act as the "Commissioner’) shall
expand and intensifv certain research and education programs regarding
pharmaceutical science and engineering through the National Institute for
Pharmaceutical Technology and Education (referred to in this Act as the
LNIPTE") and the member institutions of the NIPTE, including Purdue Uni-
versity, Duquesne University, Hlinois Institute of Technology, University of
Puerto Rico (Mayaguez and San Juan), University of Connecticut, University
of Iowa, University of Kentucky, University of Kansas, University of Mary-
land, University of Minnesota, and Rutgers Universily.

(B) FocUs- The research and education programs deseribed in subpara-
graph (A) shall focus on medical therapy development and manufacturing,
analytical technologies, modeling, and informatics,

{(2) COORDINATION- The Commissioner shall coordinate activities carried
out pursuant to this Act with the member institutions of the NIPTE identified in
paragraph (1), and other Federal agencies with an interest in such activities, includ-
ing the National Institutes of Health, the Centers for Disease Control and Prevention,
the Centers for Medicare & Medicaid Services, the National Science Foundation, the
Department of Veterans Affairs, and the Department of Defense.

{3) ALLOCATIONS- The Commissioner shall allocate amounts appropriated
to carry oul this subsection for each fiscal year to the NIPTE,

(b) COORDINATING COMMITTEE-

(1) IN GENERAL- The Commissioner shall assist with and coordinate re-
search and develop strategies to allow for the rapid design, enhanced manufacturing
processes, and improved quality related to new medical technology development by
establishing a Coordinating Commitiee pursuant to this subsection.

{2) COMPOSITION- The Coordinating Committee shall consist of 15 mem-
bers to be appointed by the Commissioner for 2-year terms, of which--

(A) 8 members shall represent the Federal agencies described in subsec-
tion (a)(2) and the Food and Drug Administration; and

(B) 7 members shall be representatives from the public, including a broad
cross section of academic, industry, consumer advocacy, and other interested
persons affected by the costs of preseription drugs.
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{3) CHAIR-

(A) IN GENERAL- The Coordinating Committee shall be headed by a

Chair who shall serve as the principal advisor to the Commissioner and to the

heads of the Federal agencies represented on the Coordinating Committee.

(B) APPOINTMENT- The Commissioner shall appoint the Chair of the

Coordinating Committee for a 2-year term. The Commissioner may reappoint

the Chair for not more than 1 additional 2-vear term.

{4) ADMINISTRATIVE SUPPORT- The Coordinating Committee shall re-
celve necessary and appropriate administrative support {from the Food and Drug
Administration.

(5) MEETINGS OF THE COORDINATING COMMITTEE- The Coordinating
Committee shall meet as appropriate, as determined by the Commissioner in consul-
tation with the Chair.

(L‘) PLAN FOR FOOD AND DRUG ADMINISTRATION ACTIVITIES-

(1) IN GENERAL- Not later than 1 year after the date of enactment of this
Act, the Coordinating Committee shall develop a plan for supporting research and
education efforts through the NIPTE and the relevant Federal agency participants
that--

(A) provides for a broad range of research and education activities to en-
hance medical technology manufacturing and development;

(B) identifies areas of involvement for the participating Federal agencies;
and

(C) reflects input from a broad range of academic, industry, and patient
advocacy interests,

(2) CERTAIN ELEMENTS OF THE PLAN- The plan under paragraph (1)
shall provide, with respect to medical technology development and manufacturing,
for the following elements, as appropriate:

(A) Basic and applied research.
(B} Information and education programs.
(d) REPORTS TO CONGRESS-

The Coordinating Committee shall submit a biennial report to the Committee on Health,
Education, Labor, and Pensions of the Senate, and the Committee on Energy and Commerce
of the House of Representatives that describes the research, education, and other activities
conducted or supported pursuant to this Act.

(e) PUBLIC INPUT-
The Commissioner shall provide for a means through which--

{1) the public can obtain information on the existing and planned programs
and activities carried out pursuant to this Act; and

{2) the Commissioner can receive comments from the public regarding such
programs and aclivities,

(N AUTHORIZATION OF APPROPRIATIONS-

(1) IN GENERAL- For the purpose of carrving out this Act, there are author-
ized Lo be appropriated $25,000,000 for each of fiscal years 2007 through 2012,

{2) ADDITIONAL AVAILABLE APPROPRIATIONS- The authorization of
appropriations under paragraph (1) is in addition to any other appropriations avail-
able for conducting or supporting medical technology development and research ac-
tivities through the Food and Drug Administration.

END
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. Outlook 2007

I. 1. Excellent job opportunities for pharmacists

Since decades pharmacists - having completed their studies at the University of Basel - have excellent job
opportunities in all branches, i.e. as a community, hospital or as an industrial pharmacist. In case of a job
position in the hospital or industry, it is advisable to have a PhD degree.

I. 2. Increasing number of students

The number of students registered to study pharmaceutical sciences is sharply increasing and has reached
the level of the years 1990’s. It was necessary at that time to introduce a “Numerus Clausus” as the lab
space for the practical training was limited despite of the existing external labs. In order to manage the
number of students, interested to study pharmacy, a commission was formed in Bern (CEPREM, Arbeits-
gruppe der Kommission fir medizinische Fragen) of the SHK (today SUK, Schweiz. Universi-
titskonferenz) with the task to collect the wishes for the preferred location to do the studies in Pharm.
Sciences (Basel, Lausanne, Geneva, Ziirich) and to “distribute” the students in order to match the limited
number of study places. This procedure was an analogue one which was already established for students
interested to study medicine, leading to a dissuasion effect to choose such a study. The discussion was
effective and the task of the commission could be abandoned. At the same time the Department of Phar-
macy could move to its new location at the Pharmacenter with new modern labs. Since that time the
number of students is now steadily increasing. Thus, it is important to have enough laboratory space avail-
able. This is critical for the area of pharmaceutical technology with its special equipment. To take care of
the increasing number of students and to accommodate the students it will be necessary to invest also in
the infrastructure of the Industrial Pharmacy Lab for an improved use of that lab space.

I. 3. Future perspectives

In 2004 it became evident that the area of pharmaceutical powder technology is becoming an extremely
important topic as a consequence of the Process Analytical Technology (PAT) Initiative of the Food and
Drug Administration (FDA), which revealed that this research area is still in an infant state. Due to the
fact that ca. 80% of medicinal products on the market are solid dosage forms (tablets, capsules etc), i.e.
products based on the science and technology of pharmaceutical powders. This topic is a research focus
of the Institute of Pharmaceutical Technology. Thus the recent research paper “Pharmaceutical Powder
Technology - From Art to Science: The Challenge of FDA's PAT Initiative” received a high attention.

In the invited paper the idea is put forward to start a research initiative based on a “road map” to “trans-
late” existing laws in physical chemistry into the area of powder technology taking into account the fact
that powder consists of particles having “hard core” properties similar to “atoms” but that the number of
“atomistic” articles in the powder is much less then the Avogadro Number Na. Thus in this respect the
area of powder technology meets the research field of nanoparticles consisting of a limited number of real
atoms/molecules with a number much lower than Na. This low number of atoms in a nanoparticle leads
to its special properties such as colour etc. On the other hand the low number of particles N<<N,) in
powder technology leads to the special properties of powders which often do not behave as a solid having
features like a fluid or a gas.

I. 4. Future perspectives in education: collaboration with the School of “Life
Sciences” of the University of Applied Sciences Northwestern Switzerland

A working party consisting of Prof. Dr. Beat Ernst (Head of the Department of Pharmaceutical Sciences
University of Basel), Dr. Gabriele Betz (Head of the Industrial Pharmacy Lab of the Institute of Pharma-
ceutical Technology), Prof. Dr. Gerda Huber (Head of the School of Life Sciences HLS, University of
Applied Sciences Northwestern Switzerland, UAS) and Prof. Dr. Georgios Imanidis (Head of the Division
Pharma Technology of HLS, UAS) has as a goal to explore a close cooperation between the University of
Basel and the School of Life Sciences UAS.
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. 5. Waiting for the successor of Prof. Dr. H.Leuenberger

Interview by the pharmaJournal, January 2007

Spe
Figure 8 / Totengisslein 3, Basel

e — RS B
s vy

Figute 9 / Pharmacenter, Basel

At the University of Basel it is a tradition that the person, who is
retiring from his/her chair, is not involved in the selection of his
successor. pharmaJournal was interested to know his views on
the evolution of pharmaceuticals sciences at the University of
Basel, which is closely related to the creation of the Pharmacen-
ter at the Klingelbergstr. 50 in 4056 Basel. When Prof. Dr. H.
Leuenberger started in 1982 the Pharmacy building was located
at the Totengisslein 3, i.e. down-town in Basel at a historical site
(see Figure 8 / Totengisslein 3, Basel).

The Minister of Education, Arnold Schneider of the govern-
ment of Basel-City, who hired Prof. Leuenberger, was con-
vinced that this location is not appropriate for the future
development of the pharm. sciences in Basel and suggested to
look for a new building. It took till the year 2000 that this new
building, the Pharmacenter (see Figure 9 / Pharmacenter, Basel)
could be realized.

Many obstacles, time with many ups and downs, had to be re-
moved during this period. The author of this annual report
thanks all the persons who have contributed to this project of

this new building. The interview was given in german (see
H.2.5).

Who will be the successor of the chair of the Institute of Pharmaceutical Technology?

This question is still (26.4.2007) open. It is wishful that this vacancy will be occupied as soon as possible
for the benefit of the students and for the benefit of the image of the University of Basel. Prof. H. Leuen-
berger has a lectureship in Pharmaceutical Technology at the University of Basel and is coaching the PhD
students as indicated in the following table.
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l. 6. On-Going Research Activities

[.6.1 PhD-Students

HL = Prof. Dr. Hans Leuenberger
GI = Prof. Dr. Georgios Imanidis

Faculty
PhD Student Respon- | Topic (Working Title) Funding and Location
sibility
Balzano Vincenzo HL Development of Multiple Unit Institute of Pharmaceutical
Pellet Systems Technology, University of
Basel; Mepha
Bausch Ursula HL Steriles Abfillen von Lésungen Alphacos SA, CH 2822 Cout-
Johanna mit Zellen roux; Institute of Pharmaceuti-
cal Technology, University of
Basel
Blaser David Gl Wirkstoffabsorption mit Caco-2 | Institute of Pharmaceutical
Zellkulturen Technology, University of Basel
Brka Ervina HL Parametrization of the roller Institute of Pharmaceutical
compaction process Technology, University of Basel
Daneshvari Dana HL Dielectric Spectroscopy of binary | Private source and Institute of
hydrophilic solvent mixtures Pharmaceutical Technology,
University of Basel
Faatz Susan HL Vergleich Irland-Schweiz betref- | Private soutce
fend der bildungspolitischen
Rahmenbedingungen fiir die
Pharmaindustrie
Fueg Lise-Marie HL Einblick in die Entwicklung von | Skye Pharma AG, Muttenz
Pulvern zur Inhalation mit dem
SkyePharma multidose Dry Pow-
der Inhaler (mDPI)
Krausbauer Etienne HL Pharmaceutical process optimiza- | Swiss National Science Founda-
tion of disordered particulate tion, Bern, Grant No ; 2000 21 -
systems using computer aided 105245/1 nph 1502
design and artificial neural net-
works
Lema Carmen HL NIR based process analytical F. Hoffmann -La Roche AG,
technology: in-line residual mois- | Basel
ture determination for a complete
batch inspection of lyophilized
end-products
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Maurer Lene HL Nicht-destruktive Inprozess- F. Hoffmann -L.a Roche AG,
Kontrollen mittels NIR in der Basel
Tablettenproduktion als poten-
tielle PAT Anwendung

Meyer Thomas A. HL The behaviour of disordered Institute of Pharmaceutical
particulate systems: flow proper- | Technology, University of Basel
ties and diffusive mixing

Miiller Franziska HL Comparison of Avicel and Uicel | Institute of Pharmaceutical

Simone as excipient in fast-disintegrating | Technology, University of Basel
tablets

Katrin Oppel HL Taste masking of active ingredi- Novartis Animal Health Inc.,
ents for veterinary application Basel

Reiser Miriam Gl Transdermale Iontophorese Institute of Pharmaceutical

Technology, University of Basel

Russell Frauke HL Near-infrared Transmission Spec- | F. Hoffmann -La Roche AG,
troscopy — a fast and non- Basel
destructive method for dissolu-
tion testing of solid dosage forms

Schneider Marcel Gl Absorbtionsstudien an Caco?2 Institute of Pharmaceutical
Monolayern Technology, University of Basel

Sehic Selma HL Effect of variability of primary Industrial Pharmacy Lab, Bos-
materials on the performance of | nalijek, Bosnalijek, Pharmaceu-
carbamazepine formulation ticals and Chemicals Industry

[.6.2 Postdoctoral Positions

Dr. Betz Gabriele

Implementation of Research and Teach-
ing in the Industrial Pharmacy Labora-
tory Mulhauserstrasse 49/51, Basel

Institute of Pharmaceutical Technology,
University of Basel

Dr. Puchkov Maxim

New Learning and Teaching Technolo-
gies and expert systems, Industrial Phar-
macy Laboratory

IT specialist for Expert Systems and
Computational Science. On leave from
MUCTR (cooperation project)
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l. 7. Grants and Operating Budget

[.7.1 Contribution of the University (figures 2002 costs - 2006 budget):

2002

2003

2004

2005

20006

(running costs): CHF
(investment in equipment): CHF
Budget: (running costs) CHF

Budget: (investment in equip.) CHF

Budget: (running costs) CHF
Budget: (investment in equip.) CHF

Budget: (running costs) CHF
Budget: (investment in equip.) CHF

Budget: (running costs) CHF
Budget: (investment in equip.) CHF

105 115
155 674

77 500
81 505

72 500
40 385

99 000
89 000

104 000
zero”

[.7.2 External funding administered by the University
External funding administered by the University incl. Swiss National Science Foundation (SNF):

SNE-Project 2000 21 - 105245/1:
SCOPES-Project (SNF) IB 74 BO - 110911:

(incl.CHF 20 000 for EDV)

(incl. CHF 18 205 for EDV)

(incl. CHF 10 000 for EDV)

(incl. CHF 17 300 for EDV)

(incl. EDV)

CHF 175 005 (2004-2007).
CHF 100 000 (2006-2008).

[.7.3 Other third party funds not administered by the University

Direct payments to PhD students

(individual salaties, 15 x CHF 35°000)

CHF

525 000 (estimate % 20%)

* Decision by Department Management Committee (af the meeting of January 19, 2006) due to retirement of
Prof. Dr. Hans Leuenberger end of October 2006, with the goal to boost the investments in pharm. fechnology for
the successor in 2007.
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ATTACHMENT

J. Organization charts

Organization Department of Pharmaceutical Sciences

Departementmeeting
(DV)

Management Committee
(GA)

Teaching Commission
(UK)

Institute of
Pharmaceutical
Technology

* Prof. Dr.
Hans Leuenberger

Institute of
Moleculare
Pharmacy

Prof. Dr.
Beat Ernst

Institute of
Pharmaceutical
Biology

Prof. Dr.
Matthias
Hamburger

Institute of
Clinical Pharmacy

Prof. Dr.
Stephan
Krihenbiihl

Unit of the
Museum for the
History of
Pharmacy

Dr.
Michael Kessler

Management Committee 2006

Teaching Commission

» B. Ernst (chairmanship)

G. Imanidis (till May 15, 2006

H. Leuenberger (*till Oct.31, 20006, after N.N. and G.Betz)

M. Hamburger

>
>
» AB. Utelli
>
>

J. Krihenbiihl

» B. Ernst (Chair)
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Organisational Chart Institute of Pharmaceutical Technology

Institute of Pharmaceutical Technology
Head: Prof. Dr. H. Leuenberger
Deputy: Prof. Dr. G. Imanidis (up to May 15)

Labaratory and Technical Services
S. Winzap*
S. Reutlinger*

Secretariate
Chr. Erb (60%)*

IT-Responsible Person
Dr. M. Puchkov**

External Research Groups (Roche):
Prof. Dr. Th. Glintert***
Dr. R. Altermatt, Dr. R. Schmidt***,
PD Dr. M. Ulmschneider***

External Research Groups:
PD Dr. G. Giron (Novartis)***
PD Dr. P. van Hoogevest (Phares)***
Dr. B. Herzog, (Ciba SC)***

External Research Groups:
Prof. Dr. S. Kocova-El Arini***
Dr. S. Hadzidedic¢, (Bosnalijek)***
Klaus Eichler, (TTC)***

Research Group
Prof. Dr. H. Leuenberger*
PhD-Students/Postdoc**

Research Group
Prof. Dr. G. Imanidis*
PhD-Students/Postdoc**

Research Group
Dr. G. Betz**
PhD-Students/Postdoc**

Liquid Sterile Dosage Forms Lab
Assistants (PhD-Students)**
Diploma-Students

Semisolid Dosage Forms Lab
Assistants (PhD-Students)**
Diploma-Students

Solid Dosage Forms Lab
Assistants (PhD-Students)**
Diploma-Students

*Employees of the University

**PhD /Postdoc students

non-permanent positions, support by
University, SNF, private grants etc.

***External docents/researchers
not employees of the University
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K. Reports / Contributions from External Docents

K. 1. K. Eichler

K.1.1 Activities

As in the past PhD students had the chance to attend events of the Technology Training Center (T'TC) in

Binzen, Germany.

K. 2. PD Dr. D. Giron

K.2.1 Activities

Symposium organisation/scientific committee

» STK as president, 1 day meeting, Freiburg, June 8th
»  Scientific committee PhandTA 9, Diusseldotf September 10-13
»  Scientific committee for ESTAC Krakow, August 26-28

Lectures

April 24, 2006 The Second Annual Global Pharmaceuti- | Polymorphism in Pharmaceuticals
D.Giron cal Conference, Dublin

11.9. 2006 PhandTA9, Disseldorf Comparison of quantitative methods for
D.Giron, analysis of polyphasic pharmaceutical
S.Monnier,

F.Stowasser,
M.Mutz,
P.Piechon,
M.Bellus

13 Sept. 2006

Continuous Education in pharmaceutical

Analytical development for active ingre-

D. Giron development and production, Pharma- dient: salt form, polymorphism, stability,
ceutical University Ziirich& Basel impurities

20.07.06 The 4th New Pharmaceutical Technology | Polymorphism and pseudpolymorphism

D. Giron and Engineering Conference, Tokyo in Pharmaceuticals-Impact by ICH Q6

Workshops, lectures at university

June 2006 Pharmaceutical University of Nancy Le développement analytique des nou-
velles substances actives
September 2006 | Pharmaceutical University Zirich& Basel | Continuous Education in pharmaceutical
Workshop following lecture development and production
November 2006 | WAHLPRATIKA University Basel. Theory and exercices about solid state

Pharmaceutical Institut

characterization
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December 2006 | Chemical and Physical Institut (CPE), Analyse thermique appliquée 2 la phar-
Lyon, Formation continue macie

K.2.2 Publications

» D.Giron, “Thermal Analysis and Microcalotimetric Methods in the Industry: Essentail Techniques for
proper Development of Pharmaceuticals” European Pharmaceutical Review, September 2006

» D. Giron, Physicochemical Characterization of the solid state in Drug Development” in “Pharma-
cokinetic Profiling in Drug Research, Biological, Physicochemical and computational Strategies, Ed.
Prof. Testa, S.D.Krimer, H.Wunderli-Allenspach, G. Folkers, Wiley, Verlag Helvetica Chimica Acta,
2006, p.307-329

» D. Giron, Chapter 5.24 , Solid-State physicochemistry in “Comprehensive Medicinal Chemistry”,
Volume 5: “, Elsevier, 2007

Posters/co-lectures

» D. Giron, S. Monnier, T. Buser, P. Piechon,” A compatible system for microscale HTS Raman and
XRPD” STK, Freiburg, June 8th

» M. Mutz, A. Motreff, P. Schwab, T. Buset, S. Monnier, D. Giron, “Use of high throughput microcalo-

rimetry for faster determination of amorphous content” STK, Freiburg, June 8th.

» F. Stowasser, D. Giron, P. Piechon, “Use of X-ray Powder Diffraction in Pharmaceutical Industry”
EPDIC 2006 in Genf

K. 3. TW. Guentert

In addition to the various lectures in Biopharmaceutics and Drug Metabolism extensive restructuring took
place to achieve a higher degree of coordination within the Pharmacy curriculum and to accommodate the
new structure of lecture and examination modules. .

K.3.1 List of Dissertations

Ongoing Dissertations: none
Completed Dissertation: none

K.3.2 Invited Speaker

March 14-15, APV Course Elementary and Applied Pharmacoki-
20006, Basel netics und Biopharmaceutics: Drug
Disposition — Distribution, Elimination”

February 20, ECPM Course, University Hospital Toxicology and Clinical Pharmacology,
20006, , Basel Principals of Pharmacokinetics and
Therapeutic Implications

November 13-14, | The 4th COE International Symposium
2006, Japan on “Target Validation, Lead Optimiza-
tion and Clinical Development”, Uni-

versity of Tokyo
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K.3.3 External Courses

>

>

Faculty Member in Workshop in Basic Pharmacokinetics, organized by Prof. M. Rowland, Manches-
ter, UK and Stratégie Santé, Paris, FR, Arosa July 9 — July 14, 2006

Faculty Member in Workshop in Basic Pharmacokinetics, organized by Prof. M. Rowland, Manches-
ter, UK and Stratégie Santé, Paris, FR, Strasbourg Nov 6 — Nov 10, 2006

K.3.4 Research 2005

YV V V V V VYV

In vitro absorption models

Influence of galenical factors on drug absorption

Prediction of drug behavior in humans based on animal and in vitro data
Simulation techniques

Pharmacogenomics

Optimizing Drug Development

K. 4. Dr. Bernd Herzog

Ciba Specialty Chemicals G-9001.2.28
PO Box 1266
D-79630 Grenzach-Wyhlen

K.4.1 Publikafionen

>

>

“Emerging standards in UVA protection”, U. Osterwalder, B. Herzog, Household and Personal Care
Today — supplement to ChimicaOggi / Chemistry Today, April 2006, 24 - 26

“Novel Nanotubes from a Cationic Surfactant and an Anionic Stiff Aromatic Counter-lon”; .. Zhai,
B. Herzog, M. Drechsler, H. Hoffmann, J. Chem. Phys. B Letters, Published on Web 08/19/2006

“Improved Simulation of Sun Protection Factors and UVA-Parameters — A Useful Tool for the De-
velopment of Sunscreen Formulations”, Bernd Herzog, Stefan Miiller, Annina Neuenschwander,
Cyrille Deshayes, Stephanie Acker, and Uli Osterwalder:, Proceedings of the 24th IFSCC Congtess,
Osaka, 2006

K.4.2 Vortrdge und Poster:

2006, San

American Academy of Dermatology, | Understanding sunscreens — new

Francisco,

U. Osterwalder,
S. Muller, A. Gril,
B. Herzog

(poster)

Insights into the role of photostabil-
ity through in vivo, in vitro and in
silico experiments

March 2006,
Olten, B. Herzog

Oral Presentation, Kosmetikseminar
Christ-Chemie

Bewertung der UVA-Schutzleistung
von Sonnenschutzmitteln — Uber-
blick und neue Entwicklungen

Sept.2006, Otta-
wa,

JP. Cesarini,

U. Osterwalder,
B. Herzog

Oral Presentation at the CIE Conference
Division 6 meeting

UVA-Protection and Sunscreens
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Oct.2006, Osaka,
S. Muller,

A. Neuenschwander
C. Deshayes,

S. Acker,

U. Osterwalder

Oral Presentation at the 24th IFSCC
Congtress

Improved Simulation of Sun Protection
Factors and UVA-Parameters — A Useful
Tool for the Development of Sunscreen
Formulations

6.12.06, Basel,
B. Herzog

Seminars on Drug Discovery & Devel-
opment, University of Basel

Recent Advances in the Development
and Assessment of UV-Absorbets for the
Protection of Human Skin

K.4.3 Teaching 2006

» Betreuung Diplomarbeit von Batbara Ehrenhofer (Pharmazeutische Technologie), Titel: ,,Intradet-

male Messungen der Photostabilitdt von Sonnenschutzmitteln am Schweinehautmodell

» ‘Tutor fiir Galenik-Seminar, ,,Sonnenschutzmittel T + II¢

» Votlesung “Disperse Arzneiformen” im WS 06/07

K. 5. PD Dr. Peter van Hoogevest

K.5.1 Publication 2006

»  Imanidis G,

Sutter M., Reitbauer S.,

Kapitza S.B., van Hoogevest P., Hummel D., Miiller B.,

Litolf P., Quantitative Concepts in Drug Formulation and Absorption and their Relevance for Drug
Delivery, Chimia, (20006), 60, 1-2, 46-49.
» Kapitza S., Michel B.R., Van Hoogevest P., Leigh M.L.S., Imanidis G., Absorption of pootly water

soluble drugs subject to apical efflux using phospholipids as solubilizers in the Caco-2 cell model.
(2000), Eur. J. Pharm. Biopharm (2006), Aug 23.

» Fahr A., van Hoogevest P., Kuntsche J., Leigh M.L.S. Lipophilic drug transfer between liposomal and

biological membranes: what does it mean for parenteral and oral drug delivery?, J. Liposome Re-
search, (20006), 16, 281-301.

» Van Hoogevest P., Rogue V., Brumec M., Schwebel H., Grunkemeyer J.L., Leigh M.L.S., Instant
solubilisation of poorly water-soluble drugs by in-situ loading of aqueous phospholipid dispersions,

suitable for parenteral administration Journal of Parenteral Drug Association (20006), 60 (6), 277-377.
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Basel, May, 2007

Prof. Dr. H. Leuenberger
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