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Turning stack mold technology
for medical applications

WILDEN AG produces HandiHaler®
for Boehringer Ingelheim

Boehringer Ingelheim Pharma GmbH & Co. KG selected
WILDEN AG as their second source supplier for the production
of HandiHalers®. WILDEN manufactures the product at two
production sites in Germany and the US. The use of turning
stack mold technology ensures a fast and cost-efficient large-
scale production.

HandiHalers® are used for inhaling Spiriva®, a medical formula
for treating COPD developed by Boehringer Ingelheim Pharma
GmbH & Co. KG. COPD is a general term for chronic-obstructive
bronchitis and lung emphysema. While less well know than
asthma, COPD is the number four cause of death, claiming
about three million victims every year. Boehringer Ingelheim
is the leading international supplier of medication for the
treatment of COPD. Since the introduction of Spiriva® in
2002, the company has experienced a decisively positive
market development.

HandiHalers® consist of eight different plastic components
and four custom-made parts (screen, spring and two needles).
The main constituent of the structural unit is a two-component
housing made from ABS, which is produced by means of
turning stack mold technology. The component is fitted with
visual control windows on both sides. Made from transparent
ABS, these windows are the first molded part of the complete
unit. Using these windows, users can quickly establish whether
the inhaler has been equipped with a medication capsule.

HandiHalers® are produced and assembled in a 100,000 class
clean room. The assembly lines are built to comply with CFR
21 Part 11 to facilitate production for the US market.

WILDEN AG - Innovative Drug-Delivery-Systems:
Safety and quality for human needs

Over the past few years, the engineers of WILDEN AG have
been working intensively on the development of drug delivery
systems from the conceptual stage until they are ready for
serial production, as well as on the continuous advancement
of these systems. Today we can look back on more than ten
years' experience in the development of inhalation
technologies. Once a second source supplier, we have now
become a major development partner for companies like
Boehringer Ingelheim, AstraZeneca, Novartis, Sofotec and
many others. This is no wonder considering that approximately
160 employees are working exclusively in the field of inhalation
technology. Of WILDEN's total clean-room area of 10,000 m²
roughly 5,000 m² alone are dedicated to the production of
drug delivery systems for inhalation. Every year almost 75
million inhalers are produced at WILDEN plants in Switzerland,
the US and at the German location in Pfreimd.

Cut your development time

We care about our customers' problems. Thus we are aware
that "time to market" is a key competitive factor.

With WILDEN as your partner you will be able to cut your
development time dramatically. We will develop or optimise
your product right from the beginning with special
consideration of the individual plastic materials, manufacturing
and assembly procedures used. Our special asset is our
experience not only in product development for plastic drug
delivery systems but also in large-scale production.

With a view to ensuring considerable time savings for our
customers at the development stage, we can use our own
pharmaceutical laboratory to produce small batches as samples
for clinical test studies and to conduct our own in-house tests
for drug output.

In addition to our engineering work we deal with the
multifaceted aspects of drug delivery systems. These include:
Separating mechanisms between the drug and lactose, fine
particle distribution, absorption efficiency of the drug and
drug output.

A consistent powder output is one of the many key
requirements for an inhalation system. WILDEN is able to
perform analytical tests of the major performance parameters
of inhalers.

The prime requirements for new systems are ease of use and
a high degree of functional safety - qualities that WILDEN
can ensure on the basis of its many years of experiene as a
manufacturer of medical devices.

The HandiHaler® project
is a perfect example of the
fact that international
product ion s i tes are
important assets when it
comes to minimising risks
even when you operate as
a second source. The
HandiHaler® is currently
manufactured at the
production site in Pfreimd,
Germany and will be
produced in the near
future at the US site in
Peachtree City.

This way the risks of losing
out on expertise, quality
and competence can be
avoided.

At WILDEN, HandiHalers®
a r e  p r o d u c e d  a n d
assembled in a 100,000
class clean room. After
assembly, the HandiHaler®
is labelled by la laser,
packed and delivered to
the customer.

The assembly lines of the
HandiHaler® are built to
comply with CFR 21 Part 11.

WILDEN AG - Inhalation:

- more than 10 years of
experience

- more than 400 million
inhalers produced

- experience in 
development and 
production of all types
of inhalers

- 5,000 m² of clean-
room capacity for the 
pharmaceutical 
business segment, 
potential for expansion
in the Czech Republic

- product-specific 
assembly and 
packaging lines, in 
particular for rational 
in-line completion

- 160 employees in the 
pharmaceutical 
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Faster processing

The pharmaceutical company's first source supplier, a UK-based
manufacturer, produces HandiHalers® by means of conventional two-
component technology. WILDEN AG was commissioned to manufacture
an identical product using latest technology.

WILDEN suggested applying turning stack mold technology to the
production of the two-component housing. This concept is ideal for
all projects that involve the large-scale production of two-component
applications within a short period and at low production costs.

Turning stack mold technology:
Fast and inexpensive large-scale production

Turning stack mold technology involves the use of a multi-component
stack mold with a vertically turning centre section which contains six
cavities on all four sides. After each injection, the centre section performs
a 90° counter-clockwise turn. In a first step, the preform is produced.
It remains within the cavity while the mold does a 90° turn. The cavity
with the preform is now easily accessible for further processing steps
such as placing additional inserts into the cavity. Following another
90° turn the preform reaches the second injection unit where the
component is completed. The next turn again aollows free access for
removing the finished component by means of a handling device.

Turning stack mold technology has several advantages such as the
central application of load, which prevents asymmetric pressure, protects
the mold and reduces wear. As all four sides of the centre section can
be used, the number of used cavities is doubled while the process itself
 requires less clamping force. Moreover, two freely accessible sides at
every turn allow automated part supply and removal during the injection
process. In addition to technical benefits, turning stack mold technology
also offers significant cost advantages over conventional multi-component
technology. Production costs can be reduced by up to 25 %, depending
on the application at hand.

Better part removal and fully automated assembly

The two-component part is removed by a six-axis articulated-arm robot
in a fully automated process which involves removing the finished part
directly from the mold and placing them onto a belt conveyor. This
belt conveyor also serves as a cooling section. Robot handling minimises

damage to or scratching of the housing. Two units are pre-assembled
prior to their transfer to an all-automatic assembly line where all
components are then assembled to form the complete inhaler. The
dynamic properties of each individual HandiHaler® are checked by
means of an integrated flow control device to ensure that the capsule
with the medication can rotate freely when the patient inhales. After
assembly the HandiHaler® is labeled by a laser, packed and delivered
to the customer.

Experience and optimized technology

By selecting WILDEN AG as their second source supplier, the OEM
chose a company with long-standing experience in inhaler production.
Moreover, WILDEN has been involved in the development and
production of Respimat® Soft Mist™ Inhalers housing components for
Boehringer Ingelheim. The production sites in Germany (Pfreimd) and
the US (Peachtree City) grant Boehringer Ingelheim direct access to
supplier capacities in the most important global markets. "The
HandiHaler® project is a perfect example of the fact that our international
production sites are important assets when it comes to minimising
risks, even when we operate as a second source", Hans Wilden, chairman
of WILDEN AG's executive board explains. "This way we can avoid the
risks of losing out on expertise, quality and competence."

Technical CompetenceCenter: In-house knowledge transfer

WILDEN AG has been using turning stack mold technology for the
production of plastic mobile phone components some years. "The fact
that this method is now introduced to medical engineering is evidence
of a successful transfer of corporate knowledge within WILDEN AG's
Technical CompetenceCenter, which is situated in Wackersdorf,
Germany", Wolfgang Grünauer, head of the company's Pharma Division
points out. "In the future all system development processes will be
centralised within our TCC to ensure a common standard for all
production sites while experiences made at each production site are
pooled in the TCC. This feedback will then benefit future product
development projects.

The initial mold trials and the optimisation of injection molding
parameters for the production of HandiHalers® were carried out in the
TCC. Our knowledge pool in Wackersdorf is also of international benefit
for Boehringer Ingelheim; at present we are preparing for the introduction
of an identical turning stack mold system for production in the US."

In the wake of  the
ongoing advancement of
WILDEN AG's technical
competence, customers
benefit from state-of-the-
art injection molding
technology to optimise
the economic viability of
t h e i r  p r o d u c t i o n
processes.

W I L D E N  s u g g e s t e d
applying turning stack
mold technology to the
production of the two-
component housing. This
concept is ideal for all
projects that involve the
large-scale production of
t w o - c o m p o n e n t
applications within a short
per iod  and a t  low
production costs.
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