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A Clear Path to Technical Success

Together with the global players in the pharma-
ceutical industry, Research Center Pharmaceuti-
cal Engineering GmbH (RCPE) performs cutting-
edge research in the field of process and product
optimization.

Our focus is on the development of new drug
delivery systems and on the associated pro-
duction processes and their monitoring. The
Center’s excellent performance is due not only
to its experienced interdisciplinary international
team but to its location in close proximity to the
universities of Graz. As a link between science
and industry, RCPE carries out state-of-the-art
business-oriented research.
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Univ.-Prof. DI Dr. Johannes G. Khinast
Scientific Director / Leader

Our performance and innovation potential ensure
excellent results for our clients. We are proud of
the constantly growing number of partners who
trust in our competence and commitment and
benefit from the expertise of our highly-qualified
staff and top-level technical equipment.

Since its establishment in 2008, RCPE has won
several awards, e.g. the Fast-Forward Award 2011
and the Step Award 2012. We are confident that
our research efforts contribute significantly to the
development of drugs of the future and look for-
ward to tackling forthcoming challenges.
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Mag. DI Dr. Thomas K. Klein
Managing Director
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COMPANY INTRODUCTION

Comprehensive Services at a Single Source

The most important objective of the medical
and pharmaceutical sciences and technologies
is to serve patients and the society. Ongoing
progress in curing and managing diseases, im-
proving health and well-being and maintaining
a productive lifestyle and independent living as
long as possible is based on significant and ex-
ponential advances of academic and industrial
R&D. The mission of RCPE to “make tomorrow'’s
drugs possible” is grounded in sound science
and technology, with the objective of helping
patients in close collaboration with other acade-
mic and industrial partners and creating added
value for the patients, society and industry.

RCPE's highly-motivated and experienced re-
search team assures fast and efficient execution
of the R&D efforts for maximum customer satis-
faction. We view ourselves as a one-stop-shop
that offers package solutions for scientific and
R&D challenges of the future.

RCPE’s primary goal is to establish Styria and
Austria as the European region for pharmaceuti-
cal product and process development. We aim to
transform the empirical approach into a rational
science-based endeavor in accordance with ICH's
Quality-by-Design framework.

To that end, we combine multidisciplinary exper-
tise in process engineering, pharmacy, chemistry,
biotechnology, material science and nanotech-
nology. In close collaboration with national and
international partners from the pharmaceutical,
biopharmaceutical and diagnostic industries,
we develop methods for design, optimization,
scale-up and control of their new manufactu-
ring processes. To ensure excellent staff quality
in the future, we pursue targeted education and
gender mainstreaming activities in the human
resource development. Moreover, we act as an
information center and a knowledge exchange in-
terface between science and industry.

We create business advantages for our partners who profit in various ways from

our wide array of services:

* competitive, applied R&D in product and pro-
cess optimization with rational, science-based
methods derived from a mechanistic under-
standing of the relevant phenomena
on all scales

* independent R&D in pharmaceutical enginee-
ring, bridging the gap between science and
industrial applications

+ diverse research activities, from small prepa-
ratory studies (literature reviews, initial
measurements, proof of concept) to extensive
multiannual research programs

* increasing the sustainability profile by reducing
the costs and time requirements in the phar-
maceutical development

+ defined IPRs for the maximum benefit of
industrial partners

* high-tech laboratory with state-of-the-art
equipment (analytical and process equipment)

* additional research opportunities via national
and international partner networks in science
and industry create individualized complete
solutions at a single source: scientific approa-
ches and economic requirements tailored
to specific needs

+ distinct economy, efficiency and market
orientation to maximize customer benefits
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Successful Spin-Offs

In the recent years, we have repeatedly proven that we can create added value and new jobs via
innovative and marketable product development. The best examples of it are our three spin-offs,
which successfully operate in the following areas:

B[ [l

EE senvices Pharmaceutical and Regula-
gmeh. tory Services GmbH (PRSG)
PRSG offers services that cover all aspects of
regulatory affairs and is a one-stop-shop for me-
dicinal products, radiopharmaceuticals, medical
devices class 1, nutritional supplements and well-
ness products. It specializes in consulting, dos-
sier creation/maintenance, life cycle management
and comprehensive support of authorizations
and project registration on the European and
national levels. The target group of competent
consulting and individual complete solutions for
the entire approval process are pharmaceutical
companies.

&
ROOM g BIOTIC roombiotic GmbH

The company develops custom-made solutions
for optimized hygiene in hard-to-reach areas
with the help of volatile substances that spread
through the air and thoroughly and safely reach
surfaces and niche areas. This utterly flexible
technology is effective against mold fungus,
yeasts and hospital germs.
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SES-Tec (Scientific & Engineering Simulation
Technology) has excellent know-how in the area
of multiphysical simulations and development
of customer-specific software solutions. By in-
tegrating four flow simulation models, thermo-
dynamics, structure mechanics and particle and
process engineering, SES-Tec offers customer-
specific solutions to complex problems.

SES-Tec: Dr. Dalibor Jajcevic and
Dr. Wolfgang Lang (v.l.n.r.) 5
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Ownership and Funding

65 %

Graz University
of Technology

Ty

15 %

Johanneum Research
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20 %

University of Graz

mitth

RCPE ownership structure 2014

Our success would not be possible without the
commitment of the owners and funding organiza-
tions, which endorse and support us on our path.
Our shareholders Graz University of Technology,
the University of Graz and Joanneum Research
Forschungsgesellschaft mbH meet our needs per-
fectly.

Graz University of Technology

“With enthusiasm together to the international
top” is the slogan of Graz University of Technology,
which reflects the nature of the partnership bet-
ween RCPE and its principal owner that was pri-
marily responsible for establishing the new and
promising research area in Graz. RCPE is located
on the university campus, which facilitates close
collaboration with the university. Apart from sci-
entific expertise, RCPE can benefit from access to
the university’s equipment. Moreover, the master
program “Chemical and Pharmaceutical Enginee-
ring” provides training to RCPE's future employees.

University of Graz

Austria’s second oldest university has well-estab-
lished standards that have a significant impact on
RCPE. Basic and applied research based on the
foundations of scientific and ethical integrity are the
university’s main assets. Innovative interdisciplinary
research and cooperation are especially encour-
aged. One of the interdisciplinary research fields is
“Chemical and Pharmaceutical Engineering,” which
was established as an inter-university master pro-
gram with Graz University of Technology.

Joanneum Research

Joanneum Research is a business-oriented inno-
vation and technology provider, which conducts
top-level research at an international level. Fo-
cused on applied research and technology de-
velopment, it plays a key role in the technology
and knowledge transfer in Styria. RCPE benefits
from the core expertise of Joanneum Research
in the fields of bio and pharmaceutical analysis,
study planning, health economics as well as data
management and statistics. This partnership cre-
ates a tight link between research and industry.
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Various funding institutions foster worldwide co-
operation between business and research insti-
tutions, making top-level research possible. RCPE
is funded by the Austrian COMET Program under
the auspices of the Austrian Federal Ministry of
Transport, Innovation and Technology (bmvit), the
Austrian Federal Ministry of Science, Research and
Economy (bmwfw) and by the State of Styria (Styrian
Funding Agency SFG). COMET is managed by the
Austrian Research Promotion Agency FFG.
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Partnerships

Creating innovation is our daily work. We have accumulated substantial resources and have part-
ners in various branches. By complementing specific competences and ensuring valuable syner-

gies, we implement novel solutions.

Partners in Science

Our partners in science comprise universities and
non-university research facilities. We benefit from
our partners’ internationally recognized potential
and have access to their extensive research infra-
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structure. The partnerships focus on acquiring
and exchanging of the newest scientific discove-
ries.
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Associated Partners

The group of associated partners includes com-
panies, which support us in various ways. They
are either scientific institutions or commercial

BIONANO
- L

NET

fDEMSolutions

enterprises, with which we have established a
mutually advantageous service exchange that is
not commercially oriented.




Business Partners

As an enterprise whose R&D services are strongly
oriented towards the implementation of market-
able products, we cooperate with a multitude of

COMPANY INTRODUCTION g5

companies. The spectrum of our business part-
ners ranges from successful small businesses to
multinational pharmaceutical corporations.
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EXPERTISE & COOPERATION

Opportunities for
Cooperation

Established as a K1 Competence Center within the COMET Program, RCPE has an ove-
rall project volume of about 4-5 million Euros per year. While maintaining a close rela-
tionship with academia, RCPE succeeded in becoming a company that provides both
scientific excellence and leadership, with a highly professional management of HR, finan-
ces and business operations. As a private entity, RCPE offers its partners highly flexible
business models that allow to set up particular teams and maximize the cost efficiency.

RCPE's clients can choose from a wide variety of funded and non-funded cooperation
scenarios:

K1 projects

The COMET program features K1 projects that offer many advantages to both scientific
and industrial partners (each project consortium must have at least one scientific and
two industrial partners). In contrast to other national and international funding programs,
K1 funding does not require time-consuming application procedures and has no strict
regulations: the project simply has to fit RCPE's scientific focus and ensure that new sci-
entific know-how is generated. Another advantage is that the consortia of company and
scientific project partners do not have to cover the entire research-related project costs.

NonK projects

NonK projects are implemented within the non-sponsored project area, and project

costs have to be fully covered by the project consortium. The big advantage is that NonK

projects are not bound by strict regulations and can be customized to the needs of a

specific client. Particularly for industrial partners that would like to reduce the publicity

(e.g., publication of the results is not obligatory), performing a project within the NonK

area can be highly attractive. Moreover, it can be combined with a K1 project, offering

additional business flexibility.

* Funded NonK projects offer an opportunity to significantly reduce the costs of a NonK-
project by applying to national and international funding programs (e.g., Framework
Program of the European Union).

* Within the scope of Contractual Research Projects (Service Projects), RCPE acts as a
contractor and provides specific services to one or more clients that fully cover the
costs without any internal or external funding. Contractual research projects at RCPE
cover a wide span of services, from small studies to long-term projects, with our cli-
ents receiving full rights to the project’s results. In this case, combining K1 and NonK
projects can be used as an effective tool of reducing the overall project costs.

Strategic partnerships

RCPE's strategic partnerships focus on clients that are more interested in long-term
cooperation rather than a specific service. In this case, RCPE provides access to its equip-
ment and highly-qualified personnel at competitive rates. The long-term contacts bet-
ween the clients and RCPE’s employees are highly beneficial for our industrial partners.

Regardless of the cooperation scenario, a perfectly designed one-stop-shop that offers
customized package solutions, RCPE is the ideal partner for both science- and business-
oriented industries.




Although high-grade technical equipment is es-
sential for a research facility, what is much more
important are the people. With their power of
imagination, personal commitment, experience
and education, they make cutting-edge new de-
velopments possible.

We owe our success to our staff. More than half of
our employees have university degrees and many
come from abroad, highlighting our strong inter-
national alignment.

A major focus of our human resources develop-
ment is creating equal opportunities for women.
We are happy that with the aid of various pro-
grams and special offers more and more women
choose to work with us.

In order to insure that we have well-qualified per-
sonnel in the future, we maintain contact with
various schools and universities. By participating
in such initiatives as “Regional Talents” and other
events, we promote interest in our work and at-
tractive jobs at the Center.

The variety of our offers is not only the result of our
broad range of competences. Our project teams
are made of people with diverse qualifications,
ensuring a holistic view of problem definitions
and a comprehensive solution development. We
maintain high quality through active knowledge
exchange and cooperation with the employees
of our industrial and scientific partners. Many of
them often work at RCPE, and our staff tempo-
rarily works at our partners’ location.
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Laboratory and
Technical Center:
High-Tech Analysis

At our laboratory facility we investigate solid
dosage forms (powders, tablets, pills, pellets,
granules, capsules, etc.) relevant to pharmaceu-
tical applications. For material characterization,
comprehensive laboratory equipment is availab-
le, including typical analytical instruments, such
as HPLC/UPLC and GC chromatography, and pri-
marily, measuring systems for the characterization
of particles and powder properties. Among them
are, for example, devices for particle size and
shape analysis, a powder rheometer and a con-
tact angle measuring instrument.

In addition, two dissolution devices for determin-
ing the active pharmaceutical ingredient release
in a mixed liquefied buffer medium and other
measurement systems for the analysis of solids
(X-ray diffraction, density determination, surface
area and porosity analyzers etc.) are also availa-
ble, as well as devices and machines for the pro-
duction of solid dosage forms in lab-batch quan-
tities in non-GMP conditions.

Our Technical Center has three laboratory extru-
ders (MIC 27 Leistritz, ZSK18 Coperion Pharma
Extruder, DE 40 Gabler), a tablet press, a com-
paction simulator, continuous powder dosing and
mixing systems and a capsule-filling machine. The
machines are not used explicitly for pharmaceu-
tical production, but rather for process develop-
ment, process understanding and the implemen-
tation of process-analytical tools for in-process
monitoring, control and process optimization.

y =
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PRODUCTS

Our Portfolio:
Innovative Diversity

RCPE is the partner of choice in of pre-competitive,
industrially relevant research in the field of phar-
maceutical engineering.

We focus on the design of pharmaceutical and
diagnostic products and the associated manu-
facturing processes based on a detailed under-
standing of the underlying effects and deduct-
ive engineering principles, while recognizing the
multi-level functionality and structure of the pro-
ducts.

RCPE has three areas: Area | for modeling, simu-
lation and prediction, Area Il for advanced drug
products and delivery systems with a strong
focus on small molecules and novel solid drug
products, and Area lll for innovation in the pro-
cess and manufacturing science. RCPE tackles
various challenges associated with process de-
sign, scale-up, control, automation and optimi-
zation. Four integrating technology thrusts (ITTs)
connect the areas and address emerging issues
in the field.

Reducing costs, time-to-market and failure rates
associated with new product development while
establishing novel design and manufacturing
approaches is one of the Center’s goals.

b= |
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Modeling and Prediction

This area deals with modeling and simulation of
fluid and granular/powder form media using a
broad spectrum of industrial and scientific simu-
lation tools. Coupled simulations of fluid-particle-
interactions to study movement, substance ex-
change and heat transfer are performed, as well
as simulations of processes/single unit opera-
tions. In addition, special models are developed.

Our services:

« customer-specific special model development
for (partial) processes of relevant production
methods in the pharmaceutical and other
branches

process design assistance through advanced
simulation and evaluation of the results

The area concentrates on the development and
integration of computer-assisted methods for
description, simulation, design, optimization and
control of product function and the associated
manufacturing processes. The spectrum of the
simulation-based methods includes creating ro-
bust and real-time models for process simulations
of entire process chains.

- improving process understanding through
structured modeling approaches

- storage, suitable visualization and evaluation
of data from simulations and/or experiments in
parameteric studies (DoE)

- multiscale modeling and simulation of pharmaceu-
tical microstructures in relation to the process, per-
formance and quality, e.g., modeling of nucleation/
crystallization of small/large molecules, molecular
dynamics simulation and atomistic modeling of
diverse physical and chemical interactions/transi-
tions in complex formulation matrices

- optimization analysis of existing processes
through simulations

- visualization of latent (hidden), invisible
process sequences

18



Material Science

This service area focuses on characterization/
identification of raw materials, intermediate and
end products. The goal is to provide assistance
with various product development activities, e.g.,
hot-melt extrusion, wet extrusion, tableting and
capsule filling.

Our services:

* micromeritics: particle size/shape and
distribution, density, porosity, etc.

* rheology of powders/pellets: flowability,
segregation tendency, cohesivity, flow
energies, etc.

* surface properties: roughness, topography,
charge, heterogeneity, energetic, wettability,
etc.

* solid-state characterization: thermal, spectro-
scopic, melt-rheological, diffracometric,
microscopic characterization of solid forms of
API, excipients and drug products (amorphous,
polymorphs, hydrates/solvates, crystallinity,
disorder, miscibility, phase trasitions, hygro-
scopicity, etc.)

* solubility, dissolution and disintegration, drug
release

* assay, impurity/degradant profiling using HPLC
and UPLC with multiple detector options

* physical/chemical stability studies (standard
and accelerated conditions)

||
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Continuous Process and Quality Control

We offer in-line process monitoring using the lat-
est technology, adapt established approaches
and develop innovative Process Analytical Tech-
nology (PAT) and Optical Coherence Tomography
(OCT) methods. To implement existing processes,
we apply the Quality-by-Design principle. In add-
ition, we further develop new process-analytical
technologies, multivariate sensor technology and
multivariate evaluation and analysis of process

data. Finally, we develop solutions for process risk
evaluation and achieving process understanding
(based on the collected process data).

Our services:
- implementation of process analysis according
to the requirements of our customers’

processes

- development of monitoring strategies for
existing and new processes

+ evaluation of critical process variables and
steps via process data analysis

+ development of algorithms and analytical tools
for real-time evaluation of process data

+ process risk management
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Continuous Manufacturing

Our expertise in this area includes the develop-
ment of continuous process routes and control
strategies involving process analyses based on
process understanding. To that end, we focus on
inline monitoring tools and control strategies em-
bedded into the Quality-by-Design framework
in order to implement product quality within
the processes. Moreover, we perform economic
profiling of continuous processes under develop-
ment and compare them with established batch
processes to evaluate the economic benefit.

Our services:

selecting appropriate basic operations and
processing units for continuous production

- process development to establish the
process-specific design space

- economical evaluation of alternative
process routes

- process evaluation, critical process step
reporting and development of concepts for
improvement

* process parameter sensitivity analysis

- developing control strategies for continuous
processes to assure product quality and
achieve real-time release

- transforming batch processes into continuous
processes
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Formulation Engineering

In this area we focus on creating formulation de-
signs for solid medication forms in the early de-
velopment phase and on innovative strategies for
improving active ingredient solubility in solid me-
dication forms for oral administration. With regard
to inhaled medication forms, we offer services in
the context of particle engineering for increasing
the carrier load capacity for carrier-based dry
powder inhalers (DPI). Our other competences
include personalized and population-oriented
formulation development (e.g. for pediatrics
and geriatrics) and model-based design, devel-
opment and processing of formulations through
Quality-by-Design (QbD) and in silico simulations.

Our services:

- manufacturing multiparticulate systems for
pellets (wet or hot-melt extrusion) and granu-
lates (compacting or fluid bed granulation) for
diverse applications

- developing taste-masking multiparticulate
systems with quick release profiles as “easy to
swallow and dose-tailored” medications, e.g.,
in geriatrics and pediatrics (methods: fluid bed
coating or matrix formation via hot-melt
extrusion)

- developing multiparticulate medications with

modified release for improving patient compli-
ance by reducing the amount of the adminis-
tered medication (methods: fluid bed coating
or matrix formation via hot-melt extrusion)

improving solubility of poorly soluble medica-
tions using hot-melt extrusion, spray-drying,
milling (particle engineering via nanotechno-
logy, cocrystal engineering, manufacturing

of solid solution or amorphous solid dispersion
systems)

- developing and improving formulations via

in silico simulations taking into account the
pharmacokinetics of the released active in-
gredient, and prediction of in vivo properties
and bioavailability (GastroPlus™)

« particle technologies for tailoring carrier, active

pharmaceutical ingredient (API) and formula-
tion properties intended for the carrier based
dry powder inhalation (DPI) product develop
ment using spray drying, micronization, inter-
active mixing

developing and manufacturing personalized
low-dose pharmaceutical dosage forms, poorly
soluble APIs and their combinations through
liquid printing technology

\
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Platform Technologies: Hot-Melt
Extrusion, Injection Molding

In the area of platform technologies, we have
comprehensive material characterization know-
how, especially of thermal processes, and exten-
sive knowledge of pharmaceutical pellet manu-
facturing via hot-melt extrusion. On this basis,
we develop the concept and design of hot-melt
extrusion processes, including downstream pro-
cesses, in close cooperation with our wide net-
work of equipment manufacturers. Furthermore,
our spectrum includes solid state evaluation of
the processed active ingredients throughout the
entire process cycle (raw material/intermediate/
products), process development/optimization and
manufacturing of advanced delivery systems via
injection molding.

Our services:

+ feasibility studies for clarification of formulation
system processability via hot-melt extrusion

- state-of-the-art characterization of the

products and materials used (solid state,
release, stability)

- complete process development of production

lines, including implementation of in-line
process monitoring

- optimization and transformation of existing

pprocesses

- rheological evaluation of polymer/active

ingredient systems

- developing alternative dosage forms (IVR,

implants etc.)

- identifying and adapting production

technologies for application in the pharma-
ceutical industry

23
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Drug and Drug Product Profiling

Pre-formulation activities related to the drug pro-
duct development include understanding and
qualifying the interactions between the physico-
chemical properties, the drug administration de-
livery system and the drug’s bioavailability. The
overall profiling of active pharmaceutical ingre-
dients (APls) and dosage forms is a complemen-
tary approach that integrates scientific expertise
in various disciplines, such as material science,
analytical science, modeling and simulation and
physical chemistry.

Furthermore, we offer:

* solid form screening and API characterization
(polymorphs, salt, hydrates/solvates, amor-
phous, etc.)

* multi-methodological determination of various
physicochemical properties, such as wett-
ability, surface charge, hygroscopicity, micro-
meritics, molecular and mechanical
properties, etc.

* investigation of the dissolution behavior of

solid oral dosage forms under bio-relevant test
conditions, including wettability assessment,

24

Thanks to collaboration with our scientific partners,
we can take advantage of clear-cut knowledge of
Gl tract anatomy and physiology, with a specific
focus on the key factors influencing the in vivo
release and absorption of an API via oral, buccal
and inhaled delivery systems (i.e. fasted/fed con-
dition differences in pH values of the different Gl
portions, gastric emptying time, permeability coef-
ficient, physiological fluids composition).

evaluation of dissolution rate and solubility of
APls and their potential effect on the related
in vivo performance

+ application of dissolution testing and hyphen-
ated techniques (USP I, Il, lll, IV apparatus and
modified dissolution systems) as tools for in
vitro characterization of APl and drug product
behavior in selected bio-relevant media (i.e.
simulated physiological fluids)

* proven experience with in silico and in vitro
predictive technology applications, e.g.
GastroPlus™
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Project Example

SIPAT Integration

RCPE has developed a hot-melt extrusion line
consisting of a twin-screw extruder, a die face
pelletizing system and an NIR process spectro-
meter for the production of micropellets. The
equipment was incorporated into SIPAT, a soft-

Project Example

NanoExtrusion

Due to the increase in the number of poorly
soluble active pharmaceutical ingredients (APls),
pharmaceutical scientists focus more and more
on innovative formulation platforms for such mo-
lecules. Although the emerging field of nano-
science and the application of nanosuspensions
in particular offer novel possibilities, there are
several issues associated with nanosuspensions:
they have stability problems and are typically
delivered parenterally, which is an undesired and
invasive delivery route. As such, it would be bene-
ficial to transform the nanosuspensions into solid
oral dosage forms. However, since the manufac-
turing of solid-nanoparticle formulations requires
several challenging steps, is time- and cost-inten-
sive. Hence, we aimed at developing a one-step
nano-extrusion process with the nanosuspension
(prepared via wet media milling and/or high pres-
sure homogenization) directly fed into a hot-melt

26

ware architecture from Siemens AG, which allows
gapless traceability of production parameters of
all involved aggregates and active, independent
control of the entire line (autonomous automati-
zation).

SIPAT uses the design space of a specific process
to assure a proper process. In case of deviations
in the critical process parameters, the system ad-
justs the settings according to pre-defined rules
without the operator’s intervention.

SIPAT offers fast and gapless evaluation of the
critical process- and product-specific parameters
and represents a very efficient component in a
real-time release strategy.

extruder*. The de-aggregated nano-crystals are
homogenously distributed in the extrudates, and
the drug release rate of the poorly soluble drug
can significantly be enhanced.

* NanoExtrusion: a one-step process for manufac-
turing solid nanoparticle formulations directly from
the liquid phase.
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Combining CFD* and DEM**

The goal of this project is to develop a computer
simulation of particle flow and coupling with gas
and fluid flows in complex devices.

Computer simulations can help to control and
predict the product quality in complex processes,
such as fluidized bed drying of powdery material
and tablet coating. For realistic resolutions of in-
dustrial devices, numerical methods must handle
extremely high particle numbers.

Since commercial programs can only manage
100,000 particles, we used the software proto-
type Xtended Particle System (XPS) within the
project. This software implements the DEM with
the newest GPU/CUDA technology and can pro-
cess significantly higher particle numbers (up to
120 million).

Project Example

While XPS simulates solid particles or sprays, the
gas phase (e.g. the incoming drying air) is calcu-
lated with the flow simulation software AVL FIRE®
with a complete two-way coupling of momentum,
heat and mass transfers.

Another outstanding feature of the XPS software
is that XPS + AVL FIRE® need a single workstation,
rather than maintenance-intensive cluster hard-
ware or a data processing center.

* Computational Fluid Dynamics
** Discrete Element Method

Hot-Melt Extrusion and Injection Molding

Since 2009, RCPE has been involved in adapting
technologies from other industries to manufac-
turing of pharmaceutical dosage forms. To date,
two promising technologies used in the plastics
industry have been identified: hot-melt extrusion
and injection molding.

Hot-melt extrusion allows the transformation of
poorly soluble active ingredients into their amor-
phous forms, which significantly increases their
solubility and bioavailability. By selecting suitable
downstream processes, various dosage forms can
be produced, such as pellets that can be filled di-
rectly into capsules.

Injection molding combines
melt extrusion with direct
shaping, allowing a one-
step-production with the
raw materials transformed
into the final product within
one unit operation. The short processing time (e.g.
2 minutes from powder into tablets) and the free-
dom of geometry make this technology a power-
ful tool of increasing the efficiency and decreasing
the complexity of solid dosage forms production.
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Innovation Needs Partnerships.
We Thank Our Partners:

PARTIKELMESSTECHNIK — dry
PART/CLE MEASUREMENT precise  fast ©

reproduceable

ALY v : ] S wet versatile
i" £ * s i < innovative
[ CrAD K€ (=]
L . & = accurate
Sympatec GmbH GroBe und Form | 1 nm - 30 mm | Labor und Prozess

System|Partikel|Technik Sizeand Shape | 1nm-30mm | LabandLine WWw.sympatec.com

_ == Full Range of
ISR - Dissolution Test Equipment

from Manual to fully Automated Dissolution Systems

ERWEKA

ystems at www.erweka.com www.erweka.com

Tower Pharma
Consulting

Tailor-Made Consultancy Solutions for Pharmaceutical Development & Drug Delivery

Technology Evaluation - Formulation Strategies & Life Cycle Management
Early Pharmaceutical Development Through Phase Il & Beyond - Service Provider Evaluation

Tower Pharma Consulting - Auhofstrasse 197/10 - A-1130 Wien - phone +43 1 600 34 64 - fax +43 1 600 34 64
office@towerpharmacon.com www.towerpharmacon.com




PTSE 12/36 EC

PTSE 12/36

Brabender Extrusion Solutions for
Pharma, Food and Plastics

Pharma Applications - Focusing On

¢ Solubility enhancement of poorly soluble API's

e Taste masking of bitter tasting API's

e Adjustment of prolonged drug release with
reduced risk of dose dumping

¢ Monolithic and multiparticulate dosage forms

e Film extrusion as strips or patches

e Wet extrusion

e Wet granulation

Features & Benefits

e From table top unit up to stand alone solutions

e Suitable for early development (PTSE 12/36 EC) of
clinical and sample production (PTSE 12/36, PTSE 20/40)

e Clamshell barrel design, allowing easy cleaning and
trouble shooting

e Suitable for PAT

Your direct contact in Germany : +49-203-709012-31
Your direct contact in USA: +1-201-343-8758
E-Mail: brabender@brabender-pharma.com

www.brabender-pharma.com ¢ www.brabender.com

el

PTSE 20/40

Brabender'Pharma

... your extrusion solution.
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LOW or
HIGH SHEAR

CONTINUOUS BATCH MIXING
BLENDING -

BULK
LYOPHILISATION

FROM LAB TO
PRODUCTION
SCALE

VACUUM DRYING
STERILE

Gildenstraat 26, 7005 BL Doetinchem, The Netherlands, Phone+31 314 373 333 info@hmbv.hosokawa.com www.hosokawamicron.nl

RAMANRXNZ2 HYBRID

Dual Function Raman - Macro to Micro COMPLIMENTARY

Register for Kaiser's Customer
Presented Raman Webinars,
or View a Webinar Archive.

Go to: www.kosi.com/webinars/

Drug Products
¢ Formulation Development
e Raw Materials ID
Blending
Granulation
Drying

Tablets / Gelcaps
QA /QC

PAT / QbD Analyzer

On-Line or At-Line Drug Substance / API

API Development

In situ Reaction Monitoring

Reaction Pathway Understanding
Yield Optimization

Crystallization / Form Identification
Bioprocesses

Applicable to Water-Based Chemistries

AP| Low Dosage

Amorphous Content

Form Configuration

Coating Quality

Quantitation demonstrated to 0.05%

KAISER
% OPTICAL SYSTEMS, INC.
A ROCKWELL COLLINS COMPANY

WWW.KOSI.COM




DRIACONTI-T pharma® .]‘.;j ”"“nbm’

55 ANt

The continuous film Coater i

The DRIACONTI-T pharma® represents the first truly
continuously operating coater for the pharmaceutical
industry and also signifies a new and revolutionary way of
continuous film coating.

Since the motion sequence during the film coating
process is strictly controlled, all tablets in a chamber
receive exactly defined and equal treatment.

As a result, accurate pharmaceutical continuous film
coating processes became possible. Elaborate and
complex continuous film coating processes can be
realized since the duration of the process can be
freely and independently be chosen.

The quality und uniformity of the tablet remains
at a consistent and high level.

The innovative and unique concept allows
combining all of the advantages of a
batch- and a continuous process

in one machine.

DRIACONT.p
s

DRIAM Anlagenbau Gm
Aspenweg 19-2
+49 (7541) 97030

info@driam.com
www.driam.com
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LODIGE "}

PROCESS TECHNOLOGY
.,

Lodige supplies high-grade
subsystems, components
and services for technical
processing applications,

in particular in the
Pharmaceutical Industry.

We are specialized in the
fields of

e Mixing

e Granulating
e Coating

e Drying

Lodige GRANUCON for
continuous granulating
and drying processes -
Part of Your Excellence

www.loedige.de

LODIGE - ALWAYS THE RIGHT MIX

Part of Pump Solutions Group
3 DOVER) comeany

The new SPHERO®-THA

SPHERO®-THA - the innovative
component for hot melt extru-
sion processes with optimized
melt flow and sophisticated pro-
duct cooling.

The SPHERO®-THA produces uni-
form pellets with perfect free-
flowing properties for an eco-
nomic production of high-quality
pharmaceuticals.

brands of maag

maag

pump
systems

automatik

pelletizing
systems

maag

filtration
systems

Automatik Plastics Machinery GmbH
Ostring 19 = 63762 Grossostheim = Germany
T +49 6026 503 0 = info@maag.com

Maag Pump Systems AG
Aspstrasse 12 = 8154 Oberglatt = Switzerland
T+4144 278 82 00 = welcome@maag.com

www.maag.com

Realize

We are the experts in small-
scale continuous processing
in R&D and manufacturing:
Thermo Scientific twin-screw
extruders make advancements
in pharmaceutical production
a reality.

pharmaceutical extrusion

| conti \ati
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Small, simple, scalable —
seeing is believing™

Thermo

SCIENTIFIC




VTV

engineering

We find the

path to project
success.

Conceptual Design
Basic Engineering
Project Management
EPCM Contracts
GMP Compliance

Austria
Germany
Italy

Switzerland
www.vtu.com Romania

VENTILUS
Production scale

VENTILUS
Lab scale

AIRCOATER
Pilot scale

AIRCOATER
Production scale

INNZET

HERBERT HUTTLIN
Daimlerstr. 7 - 79585 Steinen - Germany
phone +49 7627 923 77 0
fax +49 7627 923 77 77
info@innojet.de - www.innojet.com




The technological leader:
BOHLE BFC COATER.

o With the heart of the double helix

e Counter-current mixing in
N ET

Maximum spraying surface and
length : diameter (L:D) ratio >1

Prevention of spray drying —
heating only the tablet bed

Effective CIP with high pressure

Safe scale-up

Your benefits:
e Up to 40% higher output

e Best coating uniformity
(RSD <2%)

e Minimal spray losses <5%

Test the patented
Bohle Coater BFC!

www.lbbohle.de

FH | JOANNEUM

University of Applied Sciences

INSTITUT Biomedizinische Analytik / Biomedical Science
Eggenberger Allee 13, 8020 Graz, AUSTRIA

T: +43 (0)316 5453-6660, E: iba@fh-joanneum.at
www.fh-joanneum.at/bio

DILG HAEUSLER SCHINDELMANN 4BY
Patent Attorneys g ky

Viele Kopfe - ein Ziel. Ihr Recht.

...und was diirfen
wir fur Sie tun?

www.dhs-patent.de

Kompetenz fiir das Labor

Unser Lieferprogramm umfaBt :
Laborhilfsmittel und Arbeitsschutz, Chemikalien, Laborgeréte
bzw. Laborzubehor und Laboreinrichtungen

Jetzt gratis Katalog anfordern unter www.lactan.at!

8020/Graz, PuchstraBe 85 | Tel.: 0316/323692-0'| Fax: 0316/382160
info@lactan.at | www.lactan.at

Diese MultiMedia Broschtire
wurde konzipiert und gestaltet
von JS Osterreich

JS/OSTERREICH

www.jsoesterreich.at

Your Partner in
Medical Research

Medizinische Universitit Graz

= expertise in a broad range of biomedical fields,
including biomarker research and clinical trials

» = extensive international research network

= one of the Iargest blobanks in Europe (Biobank Graz)
IS C (BBMRI)




Speed up your Processes

Mixing of fluids and / or solids is required in
many industries to produce intermediate or
final products.

In the pharmaceutical industry mixing processes
play a very important role in the production of
drugs and remedies.

AVL FIRE® supports the pharmaceutical
industry by speeding up this process.

Numerical Simulation of Bubble Columns, .
Bioreactors and Microreactors with AVL FIRE® E 'E

MICROCALIX

MICROCALIX -
The direct route to

Nanostructure
Thermal transitions

Formulation stability
in powders/gels

Save time and gain confidence by combined X-ray The revolution in Food & Drug analytics from discovery,
and calorimetric analysis: development, formulation, process technology to
the point of action: MICROCALIX — the one and only

® Polymorphism/amorphous/crystalline
SWAXS / Microcalorimeter.

= (Bio)-polymer structure

. . . www.bruker.com SAXS
Innovation with Integrity




WWW. GCe.at

Research Center Pharmaceutical
Engineering GmbH

Address: Inffeldgasse 13
Postal Code / City: A-8010 Graz

Telephone: +43 316 873 30901
Fax: +43 316 873 1030901

E-Mail: office@rcpe.at

Visit our website at
www.rcpe.at

GRAZ | AUSTRIA
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