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Hungary increases capacity
by 25 percent

New production building

A new building with 3,500 m? of floor space was constructed for vial production in Lukacshaza, Hungary.

At the SCHOTT forma vitrum
site in  Lukacshaza, Hungary,
production capacities will be in-
creased by 25 percent until 2009.
A new building with 3,500 m? of
floor space was constructed for
vial production. Following almost
9 months of construction time,
the first production machines will
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A new high tech machine for glue-
ing needles into the glass bodies of
syringes was taken into operation at
SCHOTT forma vitrum in Switzerland
in May 2007. The development of
the machine that was built especially
for SCHOTT forma vitrum took two
years. Following initial acceptance
testing and trials on site, the qualifi-
cation phase was successfully com-
pleted in April 2007.

The new machine is completely
integrated into the manufacturing
process, as in the past, between
molding of the glass bodies and
washing and siliconization of the
syringes. By multiplying the si-
multaneous processing per station
from one to four syringes, reduc-
ing cycle times and improving effi-
ciency the manufacturing capacity
will be increased by a factor of five
compared to the past. In addition,
it even delivers a much higher level
of manufacturing precision par-

be installed at the end of July. Pro-
duction will start in September.

Further it is planned to double
production capacity for cartridges
and to increase ampoules produc-
tion in existing production facili-
ties.

In addition, Schott forma vitrum
Hungary has invested in modern

production equipment and infra-
structure. These measures will en-
sure to meet the high quality re-
quirements of the customers also
in the future.

The expansion in Hungary is
mainly driven by a strong increase
in demand, especially from East-
ern Europe.

EDITORIAL

Dear Readers,

Good News! We continue to
expand our syringe operations.
Having invested in the expansion
of our syringe manufacturing facil-
ity in Switzerland last year, we are
now prepared to move one step
ahead. Next year, we will be set-
ting up a second, state-of-the-art
syringe manufacturing facility at
our existing site in North America.
This will enable us to offer a genu-
ine second source and backup op-

tion for our syringes, as with all of
our other products.

This decision underscores once
again that reliability of delivery
and quality are at the top of our
priority list. At the same time,
this investment will enable us to
strengthen our position as a mar-
ket-leading, global provider of
parenteral packaging.

To find the best syringe solu-
tions for you in the future, we can
rely on a unique combination of
strengths. Our strong expertise
in glass manufacturing and glass
forming, our proprietary camera
inspection technology and, last
but not least, our coating technol-
ogy, make us an innovative and
competent partner for the phar-
maceutical industry. Let’s look for-
ward to the future.

For today, we hope you enjoy
reading our latest edition.

Sincerely yours,
Christof Hanschke

Vice President, Business Segment
Pharmaceutical Packaging

Four syringes can be manufactured
simultaneously.

ticularly with regard to free needle
length and needle angle. In addi-
tion the assembly line is equipped
with a new generation camera in-
spection system. Reducing toler-
ances from the norm by half will be

The new machine is completely integrated in the manufacturing process.

of special benefit for certain pro-
cessing steps at the customer, for
example for auto-injectors.

The new machine is located in a
separate room with clean environ-
ment and controlled temperature

and humidity. The room even of-
fers enough space to hold a second
system that is identical in construc-
tion. During the transition period,
the old machine will continue to be
put to use, later on it will be used

for product development and
process engineering.

The new machine relies on
proven, validated and qualified
techniques in accordance with
GMP standards. “Both the system
design and the entire procure-
ment process were documented
as carefully as if we were planning
to use the new machine directly
at a customer’s site,” explains Al-
phons Fakler, Manager Product
and Process Development. The
basic concept for the new ma-
chine was first introduced during
SCHOTT forma vitrum Customer
Day 2006 in Switzerland and has
been the subject of continued cus-
tomer audits. This invest is part of
the overall syringe manufacturing
project at the St. Gallen site.
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World-class R&D from Pennsylvania

SCHOTT North America Region-
al Research and Development Dur-
yea is the North American research
group within the 18,000 employee
global SCHOTT organization.

Situated in Pennsylvania, SCHOTT's
Duryea facility has been a center of
excellence for nearly 40 years. Cho-
sen for its close proximity to major
metropolitan areas such as New
York, Philadelphia and Washington,
D.C., it is within easy reach of key
customers as well as many presti-
gious educational institutions.

Two buildings and a warehouse
comprises the complex, which is
located on 280,000 square meters
of land. First established as pri-
marily a manufacturing site, core
competencies of the combined site
include glass melting and hot glass
forming, glass machining and fabri-
cation, and, of course, research and
development.

Initially a part of the manufac-
turing organization, R&D at Duryea
served to support SCHOTT's histor-
ic quality in producing optical and
technical quality glass and parts for
defense, industrial, medical, aero-
space and opto-electronic markets.
However, as part of a global reor-
ganization, it took on a new role
in 2003, expanding in both equip-
ment and expertise to serve as a
corporate hub of innovation. “We
needed a local presence in North
America,” says Sam Conzone, Di-
rector Research and Development
SCHOTT North America. “We are
driving a lot of advancement and
have over 40 patents which show-
case our technological expertise.”

Housed in a 1858 square meters
state-of-the-art facility, a 25-mem-
ber, fulltime staff supports North
American product development
and fundamental research projects.
“The staff is comprised of research-
ers with expertise in materials sci-
ence, molecular biology, protein
biochemistry,  inorganic/organic
chemistry, and coatings,” says Con-
zone. “This multidisciplinary team
is well equipped and trained to
lead developments on topics rang-
ing from optimized transparent ar-
mor materials/systems to advanced
pharmaceutical packaging.”

The facility is equipped with a
variety of vapor and liquid phase
coating machines, a world-class/
small scale melting and materials
development facility, molecular bi-
ology and proteomics laboratories,

and access to a class 100 clean
room.

“We're very action/result orient-
ed,” says Conzone, “with 50-60%
of our time focused on short term
development and technical support
and 40% on futuristic R&D. For ex-
ample, our biotechnology group
has recently developed advanced,
high sensitivity microarraying plat-
forms that are now being consid-
ered for use in bioterrorism agent
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maintains strong business and tech-
nical interactions with the SCHOTT
Pharmaceutical Systems division.

An extension of the SCHOTT
research group in Marienborn, Ger-
many, the Duryea group has two ar-
eas of uniqueness. One is proximity
to North American customers and
market needs. The other: , We have
a fully staffed, fully equipped mo-
lecular biology/protein biochem-
istry group that is unique to our
Duryea team and whose purpose is
to delve into and understand drug
container interactions when the
drug itself is a biomolecule,” says
Conzone. Their focus: understand-
ing how to quantify how drug po-
tency is lost due to drug/container
interactions and to come up with
solutions to prevent it ( for further
information see page 4).

“Over the past several years
SCHOTT has invested millions of
dollars to build up R&D expertise

Engineers testing protein adsorption to pharma containers.

detection by the Department of
Defense, while our materials team
is focused on developing advanced
glass ceramic materials intended to
provide cost-effective, lightweight
armor solutions.”

R&D serves and shares the Dur-
yea site with SCHOTT Advanced
Optics (AO), a leading manufactur-
er of optical glass and glass ceram-
ics with a comprehensive expertise
in high precision processing of opti-
cal components. In addition, R&D

Site at a glance

and manufacturing capabilities to
support product developments in
the area of biotechnology and ad-
vanced pharmaceutical packaging,”
says Conzone. “We're proud to be
part of an R&D team that works
around the world and around the
clock to stretch the limits of materi-
als and biotechnology in a manner
that is driven by the markets of our
leading SCHOTT business units.”

SCHOTT North America, Inc. Regional Research and

Development Duryea

Location:

Employees: 25

Quality certification:

Capabilities:

ISO 9001

Duryea, Pennsylvania

Full glass and glass ceramic development

and analytical (wet chemical and optical
property characterization) capabilities;
analytical capabilities for characterizing drug
container interactions; microarraying
laboratories; coating facilities

Production area:

1858 square meters
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“Reliability is extremely important to me”

Christof Hanschke, Vice Presi-
dent of the Business Segment
Pharmaceutical Packaging, is a fine
mechanics engineer who previous-
ly worked in automotive engineer-
ing. “Precision mechanics used to
be my specialty. As this suggests,
my ability to pay close attention
to details will be of great benefit
to me in the pharmaceutical busi-
ness,” the 51 year-old explains.
Without question, he is also ca-
pable of seeing the whole picture.
Having worked in the automotive
manufacturing industry, he devel-
oped this skill almost automatically.
After all, hardly any other industry
has internalized the issue of stabile
processes and reliable, continuous
manufacturing to such an extent.
While working for a subsidiary of
BMW, he also gained many years
of experience in areas like custom-
er orientation, customer service,
quality assurance and, most im-
portantly, development of backup
solutions.

This is certainly a topic that is
currently taking up much of his at-
tention at SCHOTT forma vitrum.
“Even if cars and pharmaceutical
packaging differ considerably from
each other in terms of size, the
challenges definitely remain the
same.” Further harmonizing inter-
faces and consequently delivering
the same high quality from all of
the plants have now become his

, says Christof Hanschke.

main objectives. Another priority
in the best interest of customers
is the set up of the plants in Eu-
rope in such a way that alternative
manufacturing sites exist for all
products.

Otherwise, Christof Hanschke
considers himself to be a conser-
vative person with a distinct sense
of values. “Reliability is extremely
important to me, as this means
continuity, but also safety with re-
spect to our products,” he says. In
his opinion, innovations and de-
velopment projects form the basis
for the company’s ability to master
the future, however, by no means
may these be driven forward at
the expense of quality. Here, too,
he sees parallels to the automotive
industry: “The lead time required
to develop a new product is in-
credibly long. Nevertheless, speed
is not measured in terms of prod-
uct cycles, but rather by customer
service and how efficiently claims
are managed.”

Perseverance is a virtue that
Hanschke trains not only at work,
but also during his spare time,
by hiking, riding bicycle or swim-
ming. Otherwise, he enjoys cook-
ing, reads a lot and has an interest
in culture and nature. Stress is not
a problem for him. As he puts it: “I
really enjoy my work and success is
my motivation.”
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Future US HSR test requirement already
a SCHOTT forma vitrum standard

The U.S. Pharmacopoeia (USP)
is planning to add the test for hy-
drolytic surface resistance (HSRT)
for primary glass containers.
SCHOTT forma vitrum custom-
ers, however, are well positioned
for the change as this has been a
standard at SCHOTT forma vitrum
for well over a decade.

“SCHOTT forma vitrum finds
itself in an excellent position to
carry out the future USP require-
ments since the HSRT is already
established as a standard for our
products through all our plants,”
says Patrick Grueninger, Business
Development Manager North
America. “Our employees are
specifically trained, measurement
equipment is in place, convert-
ing machines are optimized and
influencing process parameters
identified, understood and con-
trolled. SCHOTT forma vitrum is
prepared, and our customers are
in a very comfortable place.”

The new requirement s
planned to be added by the USP
under a new chapter (6.6.0.), the
hydrolytic surface resistance test
(HSRT) for the characterization of
glass containers used for pharma-
ceutical applications. “In this, the
USP follows the lead of the Euro-
pean Pharmacopoeia (EP) with
the design and execution of the
test, since the HSRT has been part
of the EP for many years,” says
Grueninger.

The HSRT establishes a limit
for the quantity of glass compo-
nents which tend to be extracted
or leached out from the direct
contact area (the inner surface).
The test does not address each
individual component extracted
but the combined effect of those
extractable in water, that is, hy-
droxide ions. The release of hy-
droxide ions may cause a pH shift
to higher values in none or light
buffered solutions.

“The HSRT provides a more
practical value in understand-
ing the reaction potential of the
container as compared to the
glass grain/powder test, which
provides only a relative interac-
tion potential of the entire glass
and not specific for the surface.”
The grain/powder test is mainly
used to classify the raw glass it-
self into different glass types ac-
cording their chemical resistance.
“The HSRT, on the other hand, is
directly influenced by the con-
verting process, which at the end
defines the container and its pri-
mary interaction potential.”

Manufacturers of pharmaceu-
tical packaging delivering to the
US or under USP mandate will
have to challenge their process
and process control, according to
Grueninger. “Some might have
to go through a certain learn-
ing curve in the beginning as we
have seen in Western Europe, but

at the end it will be just another
step towards a better container.

For pharmaceutical companies
who currently specify existing
USP requirements, the new chap-
ter will provide customers a better
container with a more consistent
interaction potential. For phar-
maceutical companies who al-
ready had defined USP and EP, we
expect a very smooth transition
since the HSRT-EP and HSRT-USP
are equivalent.”

The test for hydrolytic
surface resistance for
primary glass containers
has been a standard at
SCHOTT forma vitrum
for well over a decade.

SCHOTT forma vitrum cus-
tomers are well positioned for
the change, as many competi-
tors of SCHOTT forma vitrum are
currently not set up to offer HRS
testing. “For us, it will be a very
smooth transition,” says Gru-
eninger, “mostly in the area of
paperwork. Once the HSRT test is
in effect, we will work in close co-
operation with our customers to
help them meet their documenta-
tion and procedures needs.”

@ EVENTS

Workshops in US spotlight innovative solutions

Gary Waller, Regional Sales Director North America opened the workshop
in Philadelphia.

Building on requests by phar-
maceutical and biotech companies
to increase their understanding of
current and future innovative pri-
mary packaging concepts, SCHOTT
forma vitrum has organized a series
of technical workshops for custom-
ers across the U.S. Designed as in-
tensive, one-day events convenient
to key customer locations (Philadel-
phia, Chicago, and Los Angeles),
the workshops are an active demon-
stration of SCHOTT forma vitrum’s
emphasis on providing innovative
solutions to meet customer — and
industry— demands, according to
Gary Waller, Regional Sales Director
North America of SCHOTT forma
vitrum.

“New drug developments con-
tinue to challenge the current
product offering by the primary
packaging industry,” says Waller.
“As a leader, SCHOTT forma vit-
rum has not only responded but
anticipated these with innovations
in an array of solutions such as in-
ternal surface coatings and alter-
native packaging like cyclic olefin
copolymers. In addition, SCHOTT
forma vitrum continues to im-
prove the understanding of drug
to surface interaction at the R&D
and formulation stages.”

Such innovations were the fo-
cus of the roster of SCHOTT for-
ma vitrum and industry experts
who presented at the workshops.

These included Bernd Sparenberg,
President, and Dr. Ron Lamonte,
Technical Marketing Specialist,
of Topas Advanced Polymers; Jeff
Smythe, Technical Customer Sup-
port Manager, Brian Brucker and
Adrienne Williams, Biotech Tech-
nical Account Managers, of West
Pharmaceutical Services. Also,
from SCHOTT, Dr. Robert Hormes,
Director of Product Development;
Rainer Schmitz, General Manager
of Quality SCHOTT Rohrglas; Steve
Russo, Director of Marketing and
Sales NA SCHOTT Tubing; Patrick
Grueninger, Business Develop-
ment Manager NA; Dr. Rajendra
Redkar, Research Scientist; and Dr.
Dan Haines, Coatings Develop-
ment Scientist.

Their topics:

*Premium glass for pharmaceu-
tical packaging

Material properties, manufactur-
ing process & pharmaceutical re-
quirements.

*Innovative packaging solutions
Market trends and product de-
velopments to meet the rigorous
demands of the pharmaceutical
industry and regulatory require-
ments.

*Elastomeric components
Extractables and leachables, regu-
lations and quality.
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Some 120 representatives from more than 50 companies joined the workshops.

*Protein interaction

Interaction of protein pharmaceu-
ticals with primary packaging, and
the methods to assess behavior
patterns and predict interaction po-
tential.

*Advanced Coating Technology
The current offerings and future
development concepts of internal
coatings for primary packaging
based on existing and new drug
formulations.

*TopPac, the polymer alternative
container

A technical overview of Topas COC
as an alternative to Type | glass and

-

the current market developments
of Topas in various packaging in-
dustries.

The workshops were attended
by more than 120 representatives
from more than 50 companies.
“This is the first time we have or-
ganized such a series of workshops
and the response has been enthusi-
astic,” says Waller. “SCHOTT forma
vitrum is a provider of innovative
solutions and we want to bring
that innovation to our customers
in pharmaceutical packaging. We
are more than just vial and am-
poule manufacturers and our focus
is not only on today’s business but
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tomorrow’s.
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TECHNOLOGY

Innovative coating solutions in the pipeline

Interview with Sam Conzone,
Ph.D., Director Research and De-
velopment SCHOTT North Amer-
ica, Duryea and Robert Hormes,
Ph.D., Director Product Develop-
ment SCHOTT forma vitrum.

B for further information on R&D
SCHOTT North America, Duryea
see page 2

The SCHOTT Research Center
in Duryea provides support to
SCHOTT forma vitrum pharma-
ceutical packaging operations.
What type of support is offered?

Conzone: In Duryea we have a
scientific team with expertise in
molecular biology, protein bio-
chemistry, chemistry and coatings.
We use this expertise to generate
an understanding on how drugs
interact with pharmaceutical con-
tainers (adsorption, aggregation,
denaturation) and how to prevent
deleterious interactions.

Hormes: The scientific know-how
enables us to understand problems
of biomolecule stability in pharma-
ceutical formulations. We use this
scientific know-how to interact
directly with formulation experts
in the pharmaceutical industry to
understand/overcome  advanced
packaging problems from a scien-
tific perspective.

What is the benefit of this co-
operation for the customer?

Conzone: The combination of
advanced know-how in glass and
glass forming, coating technology
and biotechnology is unique and
puts SCHOTT forma vitrum in the
position to offer problem-oriented,

plasma chemical vapor deposition system (RF-PCVD).

sophisticated solutions for com-
plex packaging problems.

Hormes: Together with pilot cus-
tomers we have been working on
projects to understand the unmet
needs in today’s formulation work.
For example, a customer had prob-
lems with adsorption loss with a
low concentrated protein formu-
lation. We have a fast method to
quantify the protein adsorption to
primary packaging container sur-
faces. So we were able to assist our
customer with the quantification of
protein adsorption and to suggest
the ideal surface (glass, polymer,
or coated surface) for their protein
formulation.

Coating of primary packag-
ing containers has been a core
competence of SCHOTT forma
vitrum for more than 10 years.
Would you say coating is a suc-
cess story?

Hormes: Yes, absolutely. The
validated SCHOTT PICVD® coat-
ing process offers the possibility to
improve the inertness and chemi-
cal stability of pharmaceutical Type
| borosilicate glasses like Fiolax(R).
With the silica coated glass SCHOTT
Type | plus(R), which was intro-
duced to the market in 1998. we
have overcome problems related to
the adsorption of radioactive diag-
nostics, eliminated the pH shift in
water for injection and improved
the stability of protein drugs in
cases where the protein is sensitive
to metal ions extracted from the
glass.

Conzone: In addition, we are
working on a number of promis-
ing, new coatings, such as a hy-
drophobic type of coating, which
improves the emptying characteris-
tics of vials, especially for solutions
with higher viscosity, i.e. highly
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Engineer Joe Granko depositing protein deterrent coating to 2 mL pharmaceutical vials on a laboratory scale radio-frequency

concentrated recombinant anti-
body formulations. The hydropho-
bic coatings also improve the visual
consistency and homogeneity of
lyophilized cakes.

SCHOTT Type | plus (R) con-
tainers offer maximum inertness
for sensitive drugs. Why does
SCHOTT forma vitrum work on
the development of additional
coating types?

Hormes: More than 50% of the
product developments in the phar-
maceutical therapeutics pipeline
contain biomolecules. Therefore it
is not surprising to see a strongly
increased interest in coated primary
packaging. A pure silica layer (like in
Schott Type | plus) on the inner sur-
face of pharmaceutical packaging
is an excellent solution for a num-
ber of specific requirements as de-
scribed above. However, it cannot
solve all stability issues with com-
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plex, modern biomolecule drugs.

Conzone: Therefore we started to
work on protein surface interaction
about 2 years ago. We gained a lot
of experience on protein/surface in-
teractions and have identified sev-
eral organic molecules which can
be coated onto glass surfaces to
prevent or deter protein interaction
and binding to packaging surfaces.

What are the next steps with
respect to organic coatings?

Conzone: Our initial results are
very promising. Our organic coat-
ings appear to deter drug adsorp-
tion sometimes by up to an order of
magnitude. We are now attempt-
ing to refine our coatings to achieve
a process that is suitable for mass
production and robust enough to
survive multiple methods of steril-
ization.

Hormes: We are performing in de-
tail scientific tests including stability,
leachables/extractables and toxico-
logic assessment. Further, we will
be entering into beta tests together
with pilot customers to determine
the benefit of such organic coatings
with real proteins of pharmaceuti-
cal interest.

Generally speaking, we will con-
tinue and evolve our development
work in the field of coated packag-
ing solutions. Coating is one of the
core competences we rely on to
solve packaging problems and to
provide expertise and solutions for
the pharmaceutical industry. We
expect to pioneer the market with
packaging solutions with new sur-
face functions in the future.

Thank you for the interview.

CUSTOMER FOCUS

Consequent standardization, greater flexibility

Consequent  standardization
and harmonization of processes at
the European SCHOTT forma vit-
rum manufacturing sites in France,
Germany, Switzerland and Hun-
gary are at the focus of an internal
project called PEP (Power up Euro-
pean Plants). Optimized customer
service and customer orientation
are the objectives of the initiative
that starts with uniform packaging
and covers labeling, distribution,
uniform documentations, quality
systems, certifications and manu-
als. Also areas like manufacturing
processes, quality inspections, ware-
housing, transportation, purchas-
ing and sales are touched by the
comprehensive alignment of the
production and service network.

SCHOTT forma vitrum has
been working on these topics for
a number of years. Already today,
many products can be offered in
the same quality from more than
one manufacturing site. However,

Production machines in Hungary are being overhauled and adjusted to ensure
uniform manufacturing processes wordwide.

the company has recognized the
need to drive standardization and
harmonization even further. Also,
preparations are taken to expand
the back up concept to further
products.

For example, in the future screw
neck vials can be manufactured
not only at the SCHOTT forma
vitrum plant in Germany as in the
past, but also in Hungary, as a sec-
ond source. The same applies for

certain special ampoules that were
produced only in France in the
past, and can now be manufac-
tured in Hungary, too.

Of course, at the end of the day
it is the decision of the customer
whether or not a specific product
should be manufactured at a sec-
ond or even a third manufacturing
plant. To keep it simple for those
customers who decide to validate
more than one plant, SCHOTT
forma vitrum has defined a sys-
tematic and controlled workflow
which can be adapted to customer
needs.

To ensure that manufacturing
processes can be set up in a uni-
form manner for the above-men-
tioned products, comprehensive
efforts to transfer know-how are
now underway. Experts from Ger-
many and France are training their
colleagues in Hungary, machines
are being relocated and new ones
are being purchased. In any case,
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technologies and equipment need
to be closely coordinated. Ma-
chines are now being overhauled,
adjusted and expanded.

“Once this project has been
completed, we will have a backup
system that enables us to offer
our customers completely compa-
rable quality for all products,” says
Tamas Feher, Technical Director for
forma vitrum Kft. in Lukacshaza,
Hungary. The changes will allow
for processes to be coordinated in
a more efficient manner. SCHOTT
forma vitrum will become much
more flexible. “We will be able to
coordinate our manufacturing ac-
tivities across Europe in a way that
will allow us to incorporate more
reliability and time buffers.” Fe-
her explains. “This translates into
higher reliability of delivery and
reduced delivery times for our cus-
tomers.”
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