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PRODUCTS

SCHOTT TopYield™ Vials
with Lotus Effect Help Lower Costs

Lotus flowers have the stun-
ning ability to repel water liquid.
The so-called “lotus effect” has
enabled this famous water plant
to become a symbol for purity in
many regions of Asia for centuries.
“SCHOTT TopYield”, a new prod-
uct application from SCHOTT, also
makes use of the lotus effect.

A special hydrophobic surface
on the inside of a vial is so water-
repellent that practically nothing
can cling to its walls. “With con-
ventional pharmaceutical vials,

about 10-20% of the medication
usually remains inside the contain-
er due to the fact that it cannot be
emptied completely because of

“SCHOTT TopYield” coated vials minimize the residual vol- has
ume of liquid drugs through a special coating.

its rougher surface,” explains Dr.
Claudia Dietrich, Global Product
Manager for Vials & Coatings.
“SCHOTT TopYield” is a com-
pletely different story in this re-
gard because it allows for almost
all of the medication to be admin-
istered. “This effect really makes
sense, particularly with expensive
medications because, in the past,
pharmaceutical companies have
been forced to overfill these con-
tainers accordingly in order to
ensure that the required dosage
recommended by the doctor actu-
ally leaves the vial,” she explains.
In the meantime, SCHOTT has also
completed comprehensive “leach-
ables and extractables” tests per-
formed in order to show whether

the medication interacts with
the hydrophobic layer in any
way. “In these tests, we de-
tected four components as a
result of the plasma reaction,
non of them toxic,” she adds.
The good news for pharma-
ceutical companies is that
“SCHOTT TopYield” remains
completely stable with respect
to its hydrophobic layer dur-
ing all types of pharmaceuti-
cal procedures.

For pharmaceutical com-
panies, this translates into
significant cost savings. “We cur-
rently estimate the volume of sav-
ings, which depends of course on
the individual
case in which
a  medication
is being put to
use, to exceed
the cost many
times over,”
Dietrich  says.
These vials are
currently avail-
able in the sizes
2,6 and 10 ml.
The manufac-
turing process
already

been tested.

The coating is applied using the
proprietary SCHOTT PICVD tech-
nique — “Plasma Impulse Chemical
Vapor Deposition”, as part of a val-
idated and permanently inspected
process. The entire layer is only 40
nanometers thick and, therefore,
has no effect on the dimensions of
the pharmaceutical container. Vials
with these hydrophobic coatings
have such homogeneous surfaces
that liquids find it difficult to ad-
here to the inside walls of the vials.
It remains stable during pharma-
ceutical procedures like washing,
sterilization and depyrogenization
(heat treatment of 300° C).

“SCHOTT TopYield” is based on
the concept of “SCHOTT TopLyo”,
a product that is already well-

The “lotus effect”.

established in the marketplace.
Coated on the inside surface and
improved in terms of its geometric
design, “SCHOTT TopLyo” con-
tainers offer optimum efficiency
for the lyophilization process. Vials
with these hydrophobic coatings
have such homogeneous surfaces
that freeze-dried (lyophilized) sub-
stances find it difficult to adhere to
the inside walls of the vials. The re-
sult gives the lyophilization cake a
better appearance and enables less
disruption of dry material, as well
as reduced breakage during the ly-
ophilization process.

Dear Readers,

Our latest innovation,
“SCHOTT TopYield”, addresses
the costly overfill practice of phar-
maceutical companies. The “lotus
effect” of this coated vial minimiz-
es the residual volume of liquid
drugs through a special coating.
The product is not only proof of
our power of innovation and high
material expertise at SCHOTT, but
also an example of our customer
commitment. Our approach to
providing quality solutions and
services was also the key to suc-
cess for one of our customers who
contacted SCHOTT to help them
meet their urgent demand for
COC pre-fillable syringes for use
in treating prostate cancer all over
the world.

To serve the important market
for pre-fillable syringes made of
glass and polymer even better in
the future, we set up a new unit
within  Pharmaceutical Packag-
ing Business Segment: the Global
Syringe Business based in St. Gal-
len. It is headed by Christophe
Muguet, whom we would like to
introduce to you in the form of a
profile in this edition.

Last, but not least, | would like
to draw your attention to another
important topic that again illus-
trates the unique glass expertise
we have at SCHOTT. In our ar-
ticle on glass delamination, we
describe a two way strategy to
minimize the risk of delamination.
On the one hand, we recommend
the implementation of container
screening studies as offered by
SCHOTT pharma services, on the
other hand we describe a testing
procedure to control the delami-
nation tendency of tubular glass
vials during production. By the
way, delamination can be entire-
ly avoided for the vast majority
of applications with SiO, coated
“SCHOTT Type | plus” vials.
Sincerely yours,

Andreas Reisse

Vice President,

Business Segment
Pharmaceutical Packaging

MATERIALS

Two Ways to Minimize the

Delamination Risk of Glass Containers

The recent spike in market re-
calls for injectable drug products
due to visible flaky particles asso-
ciated with “glass delamination”
demonstrates the need to solve
these problems. It is important for
both drug product and container
manufacturers to understand the
underlying mechanisms, to test
for the potential risk, and to con-
trol drug container interactions to
provide patients with safe medi-
cines.

Risk: Flaky particles in glass containers.

The recalls span multiple types
of drugs, buffers, containers, and
age of product on the market,
demonstrating that this is a mul-
tifactorial root cause problem. The
good news is that there are mul-
tiple commercial packaging solu-
tions from various manufacturers
available to solve this problem,
along with the drug formulation
changes that (theoretically) could
be made. But due to the lack in

Continued on page 4
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ON TOUR

Hungary — Important Pillar in the International Group

Lukacshaza is a small town in
Hungary with a population of just
under 1,000 that offers many ad-
vantages as a production site for
a company like SCHOTT. Located
directly on the Austrian-Hungarian
border, Vienna and its interna-
tional airport are only an hour’s
drive away. This small community
is linked to the European traffic
infrastructure just perfectly, has
well-educated, German-speaking
employees and yet historically
grown ties to Eastern Europe. So
the company decided to set up
operations at this strategically in-
teresting site back in 1995.

The development that Lukac-
shaza has experienced speaks for
itself — with record figures in all
fields. In 1995 the company start-
ed the production and achieved

Site at a glance
SCHOTT forma vitrum Kft.

Location:
Employees: 520
Products:
Production area:

Quality Certification:
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already in 1998 an output of 380
million products in Hungary. To-
day, around 1.5 billion vials, am-
poules and cartridges leave the
factory each year. “In the early
days, we had close to 40 employ-
ees. Today, we employ a staff of
520,” explains Christoph Doppes,
Managing Director of SCHOTT
forma vitrum Kft. in Lukacshaza,
a site that also offers excellent ex-
pansion possibilities. “We currently
manufacture on 22,000 m2, but
have another 95,000 m2 space
available for future expansion
plans,” he adds.

Hungary has also been tak-
ing on an important role in the
SCHOTT group for quite some
time now. When the SCHOTT
pharmaceutical packaging manu-
facturing site in Russia was be-

Lukacshaza, Hungary

ampoules, vials, cartridges
22,000 m?
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ing constructed, the Hungarian
employees assumed the role of
mentors and not only installed
the machines, but also trained its
staff. Up to 40 Russian colleagues
spent up to 6 months in Hungary
to be trained on the defined stan-
dard procedures. In parallel some
Hungarian employees travelled to
Russia to support directly during
the ramp up and ensure proper
process transfer.

The plant is also home to cen-
tralized services for technical spec-
ifications for all of the SCHOTT
pharmaceutical packaging pro-
duction sites in Europe, for exam-
ple, including technical drawings
and tolerances as well as packag-
ing specifications for currently
more than 3,000 products. In the
future, Hungary will take an ad-
ditional important role. All of the
production machines will be over-
hauled and maintained here at the
Machine Overhauling Center, a
project that was set up in 2011.

“Lukécshéaza was once founded
to supply mainly to the Eastern Eu-

The plant in Hungary relies on state-of-the-art production machines and sophisti-
cated visual inspection systems, and it complies with cGMP.

ropean market. In the meantime,
however, we are producing in
both StandardLine and ClearLine
quality and supplying to custom-
ers in Western and Eastern Europe
and occasionally even Asia and
USA,” concludes Doppes. “Our
plant was built in accordance
with the standard approach that

SCHOTT Pharmaceutical Packag-
ing production sites follow on a
global basis: state-of-the-art pro-
duction equipment and visual
inspection systems, a clean room
environment and compliance
with currently valid Good Manu-
facturing Practices (GMP),” says
Doppes.

EVENTS

Colombia Event Spotlights Innovations -

The evening event was held in an impressive, inflatable tent....

They came from Colombia,
Venezuela, Ecuador, Peru, Guate-
mala, Costa Rica and the Domini-
can Republic: 120 customers from
80 companies to learn about the
latest innovations at the customer
event hosted October 12-13 by
SCHOTT Envases Farmaceuticos in
Bogota, Colombia.

Held every three years, the pur-
pose of the event was to show
to customers the latest develop-
ments in facilities, products and
processes, says Jhan Pierht Arevalo,
SCHOTT Regional Sales Manager
of the Andean Community, who
coordinated the two-day event.
At the top of the list: ampoule
printing in two colors, and the
new printing camera inspection
system.

“SCHOTT Envases Farmaceu-
ticos S.A. is the most important
high-tech pharmaceutical packag-
ing producer in the region,” says
Arevalo, “with products 100%
controlled by camera systems in

the critical variables, printing and
in the break systems, a controlled
environment in production and
packaging areas, and an excellent
service ready to support our cus-
tomers’ needs.”

Organized as a series of tours,
expositions, presentations, and
workshops, the event took place
in — and around — the SCHOTT
facility, where a vast inflatable
“marketplace” served as a gath-
ering point for attendees. Bathed
in a soft blue
light, it gave
a high tech
hint of things
to come: the
introduction
by Plant Man-
ager Mauricio
Villegas, the
tour of the
plant itself,
then back
to the mar-
ketplace for

... where the participants could see and experience the com-
plete product portfolio of SCHOTT technology group.

a look at the latest news from
Arevalo, to be followed by cock-
tails and a cultural event of food,
dance, and music of Colombian
regions.

The next day, attendees delved
deeper with presentations on such
topics as “New Trends in Logis-
tics,” “Glass Delamination” (and
how to prevent it), and “New
SCHOTT Innovations  against
Drug Falsification.” To encourage
dialogue, the afternoon included
three small forums: one on Lo-
gistics, one on Products and one
on Innovation. Each highlighted
activities and results, then opened
the floor to questions, including:
“How can SCHOTT contribute to
your logistic process or product
success?”

Located just outside Bogota,
with 130 employees, SCHOTT
Envases Farmaceuticos produces
vials and ampoules for pharma-
ceutical and cosmetic customers
in the region.

© SCHOTT Schweiz AG
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Trust in SCHOTT and its Products

A new unit was added to the
Pharmaceutical Packaging Busi-
ness Segment this July: the Global
Syringe Business that is based in
St. Gallen and regroups all global
operational activities linked to
glass and plastics pre-fillable sy-
ringes. According to its Vice Presi-
dent, Christophe Muguet, “Our
main objective is to accelerate
the presence of SCHOTT in the
important growing market of pre-
fillable syringes”. He then adds,
“We can achieve this by focusing
on our key strengths: glass manu-
facturing and expertise, high qual-
ity, state-of-the-art technology,
global reach, consequent research
and development and innovative
product solutions that meet the
highest needs of the market, but
also by offering prices that are
competitive.”

Nevertheless, the “soft” factors
are also important to him. In fact,
customer loyalty and confidence in
SCHOTT and its products are just
as important in Muguet’s opinion.
“Here, we have an excellent repu-
tation among our customers and
we need to develop it further for

| e

syringes by showing flexibility and
responsiveness” he notes.

Around 250 people currently
work for the Global Syringe Busi-
ness with two manufacturing sites,
one in St. Gallen, Switzerland, and
the other in Lebanon in the U.S.
Since it was set up six months

i

Christophe Muguet, Vice President of the Global Syringe Business is a passionate mountain climber, skier and motorcyclist.

ago, Christophe Muguet has been
concentrating on organizing his
team and visiting customers in or-
der to understand their needs and
instill even greater confidence in
SCHOTT. He spends about half of
his time in Switzerland and the oth-
er half either meeting with custom-

ers in different parts of the world or
at exhibitions like the PDA in Basel
or PharmTech in Russia.

The 51-year-old Frenchman has
learned to love St. Gallen, a city he
clearly considers to be worth liv-
ing in, open and quite beautiful.
Both the location and the coun-

tryside are just perfect for him as
a passionate mountain climber,
skier and motorcyclist. Neverthe-
less, he still spends the weekends
in Grenoble in France, where his
wife still lives and works as a mid-
wife. Their two sons have already
moved out of the house. 21-year-
old Antoine studies in Montréal,
Canada, while 25-year-old Arthur
works in Geneva. The only slight
problem is really speaking the lo-
cal language where he now lives
and works. Here, however, the
Frenchman who speaks English
at work is also looking forward to
learning German and some basis
of “Schwyzerdutsch”. Christophe
Muguet has a Masters degree in
engineering from Ecole Supérieure
des Arts et Métiers. He gained ini-
tial work experience with Glaxo
and Serono, mainly in areas of sup-
ply chain, procurement and manu-
facturing. Before joining SCHOTT
in July, he worked for the Becton
Dickinson Medical Group for over
15 years, most recently as Vice
President of Worldwide Operations
in the BD Pharmaceutical Systems
Business Unit.

EVENTS
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Brazil Hosts Pharma Symposium & .

For two days in October, some
100 representatives of 39 custom-
ers of SCHOTT Brasil Ltd. got an
intensive course in pharmaceutical
packaging that included a plant
tour of the company’s state-of-
the-art facility near Sao Paolo,
Brazil. Held every two years, the
event was hosted by the company
Sales Team, under the direction
of Marcia Martins, South America
Marketing Manager, Schott Brasil.

It was already the fourth event
of this kind over the past decade.
And, as customary, it was kicked
off with a detailed tour of the
state-of-the-art manufacturing fa-
cility in groups. In the evening, the
guests enjoyed dinner and danc-
ing to a Bee Gees cover band in
Sao Paolo.

The symposium on the second
day was opened by Jurgen Buhr,
General Manager of SCHOTT in
Brazil. Topics of the symposium
included glass quality, coated vi-
als for biotech drugs, and anti-
counterfeiting features, as well as
the recent GMP legislation. A spe-
cial focus was on SCHOTT Brazil’s
processes and services, such as the
Technical Assistance Project, with
customized trainings for pharma-
ceutical industry professionals on
different levels.

“Our goal was to show our cus-
tomers how we can address their
specific packaging needs now and
in the future and how we can add
value for them.” says Martins.

The detailed plant tour was one of the highlights of the event.

“From the comments we received,
a lot of customers were especially
impressed by our technical ex-
pertise and our innovative pack-
aging solutions.” With some 450
employees, SCHOTT Brasil pro-
duces ampoules, vials, cartridges
and tubes for test and culture, for

customers mainly in Brazil and
other South American countries.
Quality certifications include ISO
9001:2008, OHSAS 18001:2007,
ISO 14001:2004 (with SCHOTT
Integrated Management System
for Safety and Environment-IMSU),
and 1SO 15378:2006.

Some 100 customers participated in the symposium on the second day.

On the Road in 2
Central America

Three days, three countries:
May 16-18. For the first time in
four years, SCHOTT representa-
tives packed up their experts and
took their show on the road to
host a series of one-day events for
customers and potential custom-
ers in Costa Rica, El Salvador, and
Guatemala.

From the beginning, it was
planned to be a two-way street,
according to Carlos Ortega, Re-
gional Sales Manager for Mexico
and Central America, SCHOTT in
Mexico, who organized the series.
“Our objective from the outset
was to exchange information with
our target customers, to focus
on technical aspects, to get their
feedback, to offer our support and
answer any questions about pack-
aging, about our solutions and
about SCHOTT.”

Attending the one-day sessions
were representatives of a total of
12 pharmaceutical or cosmetic
companies — 73 in all - including
technical functions such as manu-
facturing, quality, and packag-
ing design, as well as commercial
functions such as purchasing and
supply chain.

Their focus was vials and am-
poules, with the emphasis on am-
poules, and SCHOTT sought to
comply with a roster of expositions
by knowledgeable speakers. Orte-

ga led the way with a commer-
cial presentation on SCHOTT, the
facilities in Veracruz, Mexico, its
production capacity and product
portfolio (vials, ampoules and car-
tridges). Next was Ricardo Aburto,
Manufacturing Manager, SCHOTT
facility in Mexico, who spoke on
the complexities of ampoule pro-
duction. He was followed by Eu-
sebio Rodriguez, Quality Control
Manager from the SCHOTT facility
in Colombia, who presented both
the process and the technology
behind the consistent high quality
for which SCHOTT is renowned.

As an added bonus, each
event included technical informa-
tion from two external speakers,
Luis Valencia and Damien Saleur,
from Stelmi, the global company
already known to many of the at-
tendees as specializing in the de-
velopment and production of elas-
tomer components for parenteral
pharmaceutical packaging.

The feedback of the partici-
pants was very positive, says Orte-
ga. “Our customers are first and
foremost committed to quality,
as are we. And because of that, a
lot of our relationships go back as
many as 30 years. Events like these
are one way for us to strengthen
these relationships, which is why
we plan to continue with them in
the coming years.”
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Tolmar Transitions to SCHOTT TopPac® Syringes

Confronted with a critical
change of packaging material,
Tolmar Inc. called on SCHOTT to
meet their urgent demands for
specialized pre-fillable syringes
used in treating prostate cancer
around the world. “They came to
SCHOTT looking for proven ex-
pertise in COC polymer prefillable
syringe materials and manufactur-
ing and a global presence,” says
Michael Regn, Area Sales Manag-
er, SCHOTT North America. What
they brought with them was a
unique set of challenges and an
intractable deadline.

A fully integrated pharmaceuti-
cal company, Tolmar was in need
of an additional supplier for part
of a two-syringe drug delivery sys-
tem for Eligard leuprolide acetate,
a prescription medication for the
palliative treatment of prostate
cancer. Eligard is administered sub-
cutaneously and provides continu-
ous release of leuprolide acetate
over a one, three, four or six month
treatment period. The injection
delivers the dose of leuprolide
acetate incorporated in a polymer
diluent just prior to injection.

“Ours is a fairly complex sy-
ringe system,” says Kevin Mc-
Cann, Packaging Engineer, Tol-
mar. “It consists of two syringes,
packaged in either trays or pouch-
es. Syringe ‘A’ is prefilled with a

The Eligard two-syringe drug delivery system for treating prostate cancer con-
tains “SCHOTT TopPac” syringes.

biodegradable polymer diluent.
Syringe ‘B’ is prefilled with leupro-
lide acetate powder. The two are
combined just before administra-
tion by screwing the syringes to-
gether and injecting the polymer
of ‘A’ into the powder of ‘B, then
pushing the mixture back and
forth between the two for some
45 seconds to obtain a uniform
suspension. The contents are then
drawn into Syringe ‘B’, which is
uncoupled from ‘A" and attached
to a sterile needle cartridge for in-
jection.” In Fall 2009, Tolmar con-
tacted SCHOTT regarding a time
sensitive supply of Syringe “B.”

“We had only a finite supply avail-
able,” says Michelle Mantas, Vice
President Logistics, Tolmar. “We
bought all the bridging material
we could but time was going to be
a challenge. We needed to transi-
tion to a new supplier and fast.”
With that in mind, Tolmar
turned to SCHOTT and “SCHOTT
TopPac” to meet the urgent
timeline of Eligard Syringe ‘B’ in
Tml and 3ml sizes. Says Regn,
“'SCHOTT TopPac’ has all the
advantages they were looking
for: glass-like transparency, tight
dimensional tolerance, chemical
resistance, good barrier proper-

ties, plus design flexibility like in-
tegrated luer-lock, compatibility
between male-female luer system,
and lyophilization capability.” Also
critical to success was SCHOTT's
commercial presence — including
prior DMF at US FDA and other
products already in the market in
“SCHOTT TopPac” syringes, assur-
ance of supply, scientific and tech-
nical expertise, and document and
regulatory support.

“We respect and support
SCHOTT’s commitment to qual-
ity,” says McCann. “Even before
we audited their production facil-
ity in St. Gallen, Switzerland, we
knew SCHOTT’s reputation.” Not
surprisingly, the TopPac syring-
es exceeded expectations, with
greater clarity and better “tack”
for labeling, making them more
“pharmaceutically elegant” in ap-
pearance.

Supported throughout by Mi-
chael Regn, Anil Busimi, Global
Product Manager “SCHOTT Top-
Pac” Syringes, and the team in St.
Gallen, the site of manufacture,
both Mantas and McCann have
been pleased with the results.
“Our syringes are subjected to a
pretty demanding process,” says
McCann. “One of the biggest
challenges is understanding the
‘syringability’ of our product, the
dynamics, the force required to

reconstitute the solution. We had
a fairly aggressive timeline, but
SCHOTT was always upfront and
responsive to any questions or re-
quests.”

SCHOTT continues to be re-
sponsive, according to Mantas.
“Eligard is now approved and
marketed in 56 countries, and
we're pursuing 25 more over
the next three years. Just since
SCHOTT came on board, we've
experienced a substantial increase
in demand and SCHOTT has been
able to meet all our needs. It's
been a good collaboration. Eligard
is extremely important for us; it's
our major product in uro/oncol-
ogy. As it turned out, the project
exceeded our expectations and
we were very happy with the per-
formance of the SCHOTT team.”

Tolmar is a Colorado-based
pharmaceutical research, develop-
ment, manufacturing and com-
mercial operations company with
specific focus in therapeutic areas
of dental, dermatology and oncol-
ogy. Production facilities include
chemistry and microbiology labo-
ratories, multi-shift production
operation, cGMP and EU cGMP
compliant manufacturing, liquid,
semi-solid, lyophilization, and
injectable filling lines, as well as
warehouse and cold-chain distri-

Two Ways to

Continued from page 1
response time of the “delamina-
tion” appearance it is urgent to
have tools on hand which give fast
evidence about potential risks of
the chosen drug-container com-
bination.

Image of an isolated flake.

To minimize the risk of delami-
nation we strongly recommend a
two way strategy:

1. Implementation of container
screening studies evaluating the
glass surface morphology, glass
surface composition, and solution
composition of leached glass ele-
ments should be included as part
of normal stability studies to deter-
mine if glass delamination occurs
and what the root cause is (drug
formulation/container process or
drug formulation/container com-
position).

Minimize the Delamination Risk of Glass Containers -

2. To optimize the process win-
dow of the container production
the implementation of an offline
“fast” testing method for the use
in daily operation can also help to
run the production lines in a “low
delamination risk” mode.

Test methods

Because delamination requires
drug product exposure to occur,
no conclusive incoming inspec-
tion method currently exists to
determine upon receipt of a con-
tainer from the glass manufacturer
if a vial will or will not delaminate.
Regarding the variety of chemicals
used for drugs and formulations
and the variety of filling, steriliza-
tion, and autoclaving procedures,
it seems reasonable that no one
general test will be able to assess
the specific delamination risk.
Knowing the big variety of influ-
encing manufacturing param-
eters, the state-of-the-art technol-
ogy of type | glass containers does
not force an implementation of
validated processes guaranteeing
“minimal delamination risk” for
all container types. Therefore, the
first way to minimize delamination
should be the implementation of
a standard test method like 1SO
4802 / Ph.Eur. 7.0 for the chemical

durability of container glass which
defines maximal tolerances for a
kind of delamination affinity.
Within SCHOTT, such a testing
procedure to give a “go” / “no
go” hint to the specific production
process for a quick routine control

Standard

Very good delamination resistance of “SCHOTT Type | plus” coated vials (right) compared to uncoated vials (left) has

B = Lapuificanen: 100,000 X

ing stability testing. If the current
drug/container product generates
glass flakes, from the container
perspective one can quickly test
other type | glass(es) or contain-
ers by the same manufacturer, or
switch to a different manufacturer.

been confirmed by 6 months accelerated aging study.

of the delamination tendency of
tubular glass vials has been de-
veloped. The new test method
has been filed for patent and is
now in the validation phase for
routine application. The second
way to minimize delamination is
strongly addressed to the drug
product manufacturers to imple-
ment accelerated aging tests for
container screening methods dur-

SCHOTT has completed a recent
internal study with focus on the
attack of various buffer formula-
tions on standard 2 ml vials and
“SCHOTT Type | plus” vials (SiO,
coated) under accelerated condi-
tions, both made of “SCHOTT
FIOLAX" type | tubing glass. Good
delamination resistance compared
to uncoated vials was demon-
strated. Delamination can be en-

SCHOTT Type | plus®

bution capability.
t

£ I

tirely avoided for the vast majority
of applications with SiO, coated
“SCHOTT Type | plus” vials. For
specificdrug/buffer container com-
binations “SCHOTT Type | plus”
can be the solution of choice,
showing no tendency for delami-

nation within a three years pe-
riod. By the way, because of the
quartz-like surface, customers do
not even have to change the reg-
istration when they switch from an
uncoated vial to “SCHOTT Type |
plus” for a specific product. Over-
all it is important to note that the
vast majority of injectable drug
products on the market today are
safely packaged in type | glass.




