














Re-use without waste: The remaining punched-out grid is returned
to the extruder

Flashback: In 2007, Harro Hofliger received a development
contract from Yabao. For two years, possible ways to process
active ingredient paste were tested. The first attempt was the
vertical slicing of an active ingredient strand of paste with a hot
blade. However, this method failed at high speeds, due to the
tough and sticky texture. Not until 2009, were the developers
able to find a stable process: The paste was rolled out flat and
the appropriate quantity applied to the patch carrier film using
a punching process. This method was presented to the deci-
sion makers at Yabao who then ordered a PMK Patch and
Pouch Packaging Machine. In 2010 it passed the Factory Ac-
ceptance Test with the customer present.

Technology in detail. The line’s centerpiece is the continuous
packing process with the integrated four-side sealing machine
PMK 300. It receives the flattened active ingredient mass from
the upstream extruder. The paste is processed on a carrier ma-
terial in three adjoining webs, with a width of about five centi-
meters each.

Using a method specifically developed by Harro Hofliger, the
machine punches out round active ingredient slices. The punch
and compressed air shape the sticky paste properly. A cooled
climate area, which is kept at a constant temperature, prevents
the punch from becoming contaminated. Thanks to the cooled
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Non-slip: Application of protective film Properly shaped: Processing by means of a rotary die-cutter

four-side sealed pouch. The finished patch is applied to a

pre-printed aluminum film and closed by another film from
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ove. An inkjet printing unit applies batch numbers and

QSPNQU TVQQPSU CZ UIF $1J OéxpiraFon dates before the completed pouch is conveyed to-
I the G H wards the cartoner. The cartoning machine processes 200
as well as the Lerman Harro cartons per minute. Each carton will contain three patches and

) . fJHFS UFBN PO TJUF JO $1J Q@mnstruction leaflet. The option with two patches per carton

h . q d led t will be processed at an output of 250 folding cartons per min-
as convinced us, and led us to ute. Prior to the onward transport, a camera controls the
order additional machines.” quality and contents of the imprint. Now the patch is sealed

Ren Wuxian, President,

BEST PRACTICE

Well packed: The pouches on their way to the cartoning machine

in a light-proof and air-tight pouch — ready for transport to the
pharmacies.

Since Yabao is very pleased with the automated packaging
process, another PMK machine was ordered in 2011. To date,
downstream cartoning has been a manual process, but in
2015 these operations will also be automated. Two more
complete lines will follow so that the patches can be
produced on a total of four packaging lines — with automatic
cartoners from Harro Hoéfliger and full wrapping machines
from a third party supplier. m

Shanxi Yabao Pharmaceutical Group Co., Ltd.

The gingerbread patch in TCM

Traditional Chinese Medicine (TCM) relies on alter-
native healing methods, which have proven effec-
tive in the Far East for several thousand years. TCM
considers the abdominal region as the vitality and
well-being center of the entire body, the navel as one
of the most important acupuncture points. It is on
the navel, where the so-called “gingerbread patch” is
placed. The patch contains a paste made from pure

air, the paste is easily removed from the punches and sticking
of active ingredient particles is prevented. The remaining active
ingredient grid is returned to the extruder for re-use.

The punched out active ingredient slices are placed on two
films. The first film prevents moisture, the second film serves
as a carrier for the glue which adheres to the skin later. Anoth-
er protective film is pre-printed and encloses the paste
including the adhesive side. Now the patch is packed in a

herbal substances ® e
such as roots, bark

and tubers. The

natural active ingredi-

ent can quickly enter the
bloodstream and body through
the thin layer of skin at the navel
since there is little underlying fat.
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“Never change
a winning team”

The enterprise Pfizer is investing more than 7 billion US dollars in the research and develop-
ment of new drugs. The core element of this business model is focusing on human health.
In Germany, Pfizer employs more than 2,000 employees at three sites. At the Freiburg plant,
Pfizer produces and packages innovative drugs for the global market, now also as contract
manufacturers for the filling of hard capsules. Harro Hoéfliger’s contribution is explained in
the following interview with Dr. Clemens Stief, Teamleader at Pfizer in Freiburg.
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Dr. Stief, what made
you decide in favor
of the technolo-
gies from Harro
Hofliger?

Pfizer’s main require-
ments were the devel-
opment and production of highly potent
drugs and consequently the application
and use of containment systems. Guar-
anteeing the highest level of quality and
safety for our employees, and the envi-
ronment during production, was and is
important to us. We knew that the use of
a new principle for exposure prevention
in the production process involves a cer-
tain degree of risk. This is why we decid-
ed for a dependable and trustworthy
partner who is not afraid to implement
new concepts. With Harro Hofliger, we
can look back on a long-standing part-
nership. Together we already imple-
mented several successful projects.
In addition to the experience already
gained with Harro Hofliger, we were
convinced by their innovative technolo-
gy and pragmatic approach to the con-
tainment topic. Especially the patented
trolley system which enables the use of
a variety of filling media, particularly in
the Research and Development area.
This concept was well received and
contributed to our decision in favor of
Harro Hofliger.

Were there any other decision criteria?
Of course. Worth mentioning is certainly
the trust already gained, the target-orient-
ed cooperation and the fast, simple and
uncomplicated communication during
the projects. In addition, proximity played
a role. This is especially advantageous
during the project planning phase.

Production has already started. Does
the system meet your requirements?
By entering into contract manufacturing,
a strategic move to better utilize our sys-
tems, we not only serve Pfizer’s require-
ments but also have to meet the demands
of our customers. The containment ver-
sion of the Modu-C is the first system of
its kind, where flexibility, cleaning or
batch sizes often play an important role.
The capsule filling system Modu-C thus
offers exactly the right solution for our
production and development require-
ments. The capability to handle small
quantities as well as medium-sized lots
at an adequate speed, in addition to high
flexibility, makes the Modu-C MS stand
out. This system provides safe produc-
tion, minimized exposure and offers
flexible retrofitting. The patented trolley
system allows for fast and simple
changeovers of the dosing systems.
This is a building block for the high de-
gree of flexibility, which we in turn owe
our customers.

What, if a service technician

is needed?

Our experience has been very positive so
far. We can rely on short-term availability,
fast response times and an uncomplicat-
ed and constructive cooperation. If the
worst comes to the worst, the Harro
Hofliger technicians provide quick and
straightforward support on site and work
closely with our employees. Often, a mi-
nor problem can quickly be resolved
over the phone.

Dr. Stief, you have been working with
machines from Harro Hofliger for many
years now. Would you decide again for
this company?

Before | answer your question | would
like to go back a bit: As an advanced de-
velopment unit with routine production
tasks, reliability combined with flexibility
(e.g. filling a variety of media into one
capsule) is of great interest to us, partic-
ularly in the high containment sector.
With Harro Héfliger we have found a de-
pendable partner, also for the develop-
ment of new processes. Each machine
supplied to us to date has been further
developed on a joint basis. The basic re-
quirements are always the same: high
quality, safety and flexibility. Coming
back to your question: Yes, we would
again collaborate with Harro Hofliger in
keeping with the motto: “Never change a
winning team.” m
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Inventing
according to plan

How does innovation management in specialty machine engineering work?

The term “innovation” is like a currency: If used carelessly, it
becomes worthless. In specialty machine engineering, actual
innovations are priceless, since every customer inquiry re-
quires highly individual solutions, which can rarely be pre-engi-
neered. This emphasizes the importance of systematically
utilizing this innovative capacity to reliably meet current cus-
tomer requirements, and to implement future developments,
for example, in the pharmaceutical industry.

The award given to Harro Hofliger as the most innovative
medium-sized company in 2009 in the TOP-100 competition
provided further motivation to introduce innovation manage-
ment as a staff function. Thus, the research and development
process has been geared towards the strengths of Harro Hofliger.
The result: ideas from employees, suppliers and customers lead
to clear processes, and experts are included based on their
specific knowledge.

How about some powder?

Asthma patients expect their porta-
ble powder inhalers to be as small

as possible, but at the same time
contain medication for an entire
month. One solution is to place the
pre-dosed powder portions in small
chambers, which are circular or spi-
ral shaped and located on a plastic
ring, the so-called disc. The difficulty
is often filling all 30 to 60 chambers
of the disk as precisely and effective-
ly as possible. The handling and dos-
ing of such powders is an extremely
demanding task due to poor flow
properties and very small dosing
quantities. For this reason, Harro
Hofliger has developed the Disc-
filler in a targeted innovation project.
The approach was to minimize the
impact of the dosing process on the
sensitive powder. First, the relevant
market developments were analyzed,
followed by brainstorming sessions,
which led to the first preliminary
tests and construction of a prototype.
This culminated in a patent appli-
cation. Subsequently, consistent
development continued with a focus
on target customers.

Our innovation process passes through four phases:
Phase 0: Testing the idea for innovative potential
Phase 1: Testing the concept for functional viability
Phase 2: Further development of the technology through
pilot systems
Phase 3: Implementation of the machine technology
in the market

Result: A dosing technology that
can be scaled-up and is ready for
production. The new Disc-dosing
system can accurately fill up to 60
cavities with the desired dose of the
inhalation powder within a dos-
ing cycle. The filling level can be
adjusted as desired, thus giving
pharmaceutical companies
more flexibility in formulat-
ing their products.

Form meets function: Scetching the disc-filler
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It melts on
your tongue!

Oral and buccal film strips offer a great potential for
the growing pharmaceutical market, which is expected
to grow from 182 billion dollars (in 2013) to 218 billion
dollars in the year 2018. For more than 20 years,

Harro Hofliger has been known in the market for their
well-established machine program for the processing
of web materials containing active ingredients.

Oral (ODF) and buccal (MBF) film strips represent one
of the highly promising alternatives to medication intake:
once placed on your tongue or inside your cheek, they
dissolve quickly and distribute the active ingredient. This
offers great advantages. The patient’s fear of swallowing
pills is eliminated. Also, gastro-intestinal side effects can
be reduced. Finally, the drug’s effectiveness is increased.
Once in contact with saliva, the active ingredient is
released and transferred via the oral mucosa to the body
within a very short time — entirely without chewing or the
addition of water. MBF are suitable for higher doses and
release of the active ingredient is time delayed.
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Tablets, capsules and the like have been the
established oral drug dosage forms for many
years. However, the efficiency to release the
active ingredient may be negatively affected.
Patients may find haptics, taste or tablet size
unpleasant, or have difficulty swallowing. Even
fast dissolving tablets don’t completely
eliminate these disadvantages, and they are
difficult to handle.

Dosing sizes

A typical ODF is rectangular and between 2
and 10 square centimeters in size. If necessary,
the thickness of the carrier material can be
increased. MBFs normally have round shapes
in order to improve comfort of the MBF within
the mouth. The drug quantity for film strips is
limited by its polymer matrix and the strip
thickness. As a rule, the upper limit of the drug
concentration typically corresponds to 30
percent of the total

weight. The dimensions

of the film strip can be

adapted to the desired \

dosage.

As with tablets and capsules, the ODF pack-
aging must generally ensure both safe usage
of the product as well as protection until
consumption. Ambient environment, conver-
sion and packaging must be controlled in one
work step. Since all materials must be protect-
ed against moisture and oxygen, the integrity
of the seal must be ensured. Also, package
design, lengthy storage periods, good print-
ability and economic costs must be taken into
account. Opening and use of the pouches
should be intuitive, and the dose itself must
be clearly recognizable.

HARRO Edition 1

KNOW-HOW

The production of ODF and MBF is based on transder-
mal patch technology for which the typical casting
production principle for films is applied. The aqueous
polymer formulation is printed or sprayed onto a sub-
strate, then dried. It is also possible to apply a
taste-masking coating. The finished film polymer matrix
is converted into strips and packed into individual
pouches. Optional production methods are melt extru-
sion, extrusion of an amorphous solid dispersion, and
rolling or printing methods.

During development of new products on a laboratory
scale, factors such as production, conversion and
packaging procedures must be considered up front to
enable a smooth scale-up to production level. During
high machine speeds, effects can occur which cannot
be foreseen during the laboratory stage. This is why the
Proof-of-Principle testing is often required in order to
identify the impact of different film types and process
steps. After analysis and qualification of the aqueous
polymer formulation, further questions have to be clari-
fied. For example, how surface and dissolution speed of
the film strip influence release of the active ingredient, or
which layer application process complies with the exact
requirements for thickness, surface properties or weight
of the film strip.

Precise and fixed transfer
of the ODF to the packaging
material and spreading

Precision during
longitudinal cutting

Conclusion

ODF and MBF offer huge potential for the pharmaceutical
market. In order to demonstrate their superior ease of
handling and effectiveness, the therapeutic benefit as well
as production and packaging costs must be considered
carefully.
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The Excellence United partners appeared together in Hall 3. Three of the five
Excellence United Partners participated at the ACHEMA: Siegfried Drost
(Managing Director, Uhimann), Siegfried Bullinger (Managing Partner,
Bausch+Strébel) and Harro Héfliger (Managing Director and Company Founder,
Harro Hofliger), from left to right, were all visibly pleased with the results of the
exhibition

15-19 June 2015
Frankfurt am Main
Germany

www.achema.de

Success at the
world's leading
trade show

Once again, Frankfurt was the center of the process indus-
try for five days. From June 15-19, 2015, the world’s lead-
ing trade show, ACHEMA, attracted 3,813 exhibitors from
the chemical, pharmaceutical and food industries and
around 167,000 trade visitors to the Main metropolis. Right
in the middle of the action was the team from Harro Hofliger
and our Excellence United partners. The exhibition team
from Allmersbach im Tal completely agrees with the orga-
nizer’s conclusion of the trade show as having been “from
satisfaction to excitement”. Thomas Weller, CEO of Harro
Hoéfliger, summarizes: “Highly qualified prospective cus-
tomers spent a considerable amount of time to learn more
about our innovations.*

The sharp increase of international trade visitors was re-
markable, and several contracts were finalized directly at
the show.” For an “experience with all senses” Harro Hofliger
presented exciting live shows. Robot-Show-Acts and 3-D
animation on touch screens inspired the trade show visitors.

A professional focus where new technologies for the
production of oral and inhalable pharmaceutical dosage
forms were on display. m
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Listening. Understanding. Inspiring. High-level discussions with experts!

7 EXHIBITION TRENDS*

e The trend is shifting from batch to co

. BiOpharmaceutic

ntinuous processes

al drugs are experiencing significant growth

o Aseptic filling is becoming increasingly important

e Modern formulation technologies

o Batch sizes cO

» Trend towards modular standardized system solut

e Demand fora
and granules

are increasingly in demand
ntinue to decrease and demand high system flexibility
ions

dust-free environment when handling powder

*Compiled by specialized journalists of PROCESS magazine.

Team Harro Héfliger thanks you for your visit and is looking forward to the
next trade show
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SHOP WINDOW

Visit us:

Pack Expo/Pharma Expo
Las Vegas, USA, September 28 — 30, 2015

Maghreb Pharma Expo
Algiers, Algeria, September 29 — October 01, 2015

FachPack
Nurnberg, Germany, September 29 —
October 01, 2015

BIOTECHNICA
Hannover, Germany, October 06 — 08, 2015

World of Energy Solutions
Stuttgart, Germany, October 12 — 14, 2015

CPhI/P-MEC
Madrid, Spain, October 13 — 15, 2015

SCANPACK
Goteburg, Sweden, October 20 - 23, 2015

AAPS
Orlando, USA, October 25 - 29, 2015

COMPAMED
Dusseldorf, Germany, November 16 — 19, 2015

CHINA-PHARM
Shanghai, China, November 17 — 20, 2015

Pharmtech
Moskau, Russia, November 24 — 27, 2015

P-Mec India
Mumbai, India, December 01 — 03, 2015

Arab Health
Dubai, United Arab Emirates,
January 25 - 28, 2016

Pharmapack
Paris, France, February 10 — 11, 2016

Open Days 2016 Inhouse Show Harro Héfliger
Almersbach i.T., Germany, April 19 — 20, 2016

Interphex
New York City, USA, April 26 — 28, 2016

KoreaPharm
Kintex, South Korea, April 26 — 29, 2016

Powtech
Nurnberg, Germany, April 19 - 21, 2016

Analytica
Minchen, Germany, May 10 - 13, 2016
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- Inventive.

Qualified.
Reliable.

Driven by Innovation Strength and Knowledge

At Harro Hofliger we foster a culture of understanding. This  product. From the planning stage to implementation, our mar-
contributes to the success of our business partners. We are ket specialists, creative designers and experts work hand-
engineering system partners for individual production processes, in-hand with you — the innovators of new products. We
as well as standard machines and platforms. This combina- provide support every step of the way, from laboratory phase
tion allows us to tailor processes to precisely suit the customer  through completion of your production line.

Harro A member of
HUﬂlgEf Harro Héfliger Verpackungsmaschinen GmbH - www.hoefliger.com Excellence United



