
Balda Medical
Monitors
Cavity Pressure

End-to-end process
monitoring for critical
medical moldings

Dipl.-Ing. (FH) Daniel Fick,
Mark Schaufelbühl,
BEng (Hons),
Kistler Instrumente AG,
Winterthur, Switzerland

Special Print
920-671e-02.11



Balda Medical monitors cavity pressure

End-to-end process monitoring for critical medical moldings

Dipl.-Ing. (FH) Daniel Fick, Mark Schaufelbühl, BEng (Hons), 
Kistler Instrumente AG, Winterthur, Switzerland

"Safety first" is an important requirement for the injection 
molding of medical parts, which strictly demands 100% 
quality. Even minute defects of the molded component can 
lead to functional deficits and unreliable operation. Hence, 
Balda Medical GmbH & Co. KG of Bad Oeynhausen/Ger-
many, analyzes all quality-related injection molding param-
eters before production start-up and as an integral part of 
the mold qualification process. The specialist decided to in-
troduce a cavity pressure-based system made by Kistler in 
order to enhance the process analysis-based quality moni-
toring of its production of lancet holders and housings for 
blood sugar monitoring systems. This way, the company can 
guarantee 100% quality, removes defective parts from the 
production and avoids assembly problems. This approach 
also speeds up injection molding production start-up pro-
cesses after mold changes. 

Every year, Balda Medical continuously produces several mil-
lion plastic components such as lancet holders for a lancing 
device that helps diabetics monitor their blood sugar levels. 
The lancet holders are made from teflon-modified polyoxy-
methylene (POM) and produced in a 4-cavity mold. The del-
icate technical component with several mechanical functions 
has many openings and operating elements. One element, 
a slender spring arm, is at particular risk of not being fully 
molded at the end of the flow path, which would cause a 
functional defect of the entire lancing device. While this de-
fect can be quickly detected during subsequent component 
assembly at Balda’s facility, it would lead to major disruptions 

of the assembly process, with detrimen-
tal effect on the OEE (Overall Equip-
ment Effectiveness).

A systematic analysis of all quality-
related process parameters showed 
that there is a very complex correla-
tion between material properties, dry-
ing conditions, process control and 
thermal effects. The extent of defects, 
however, was too insignificant to al-
low strategic process optimization by 
means of statistical methods as part of 
the six-sigma system. Hence, Balda ap-
proached the problem by using process 
data for on-line assessment of the com-
ponent quality and by analyzing cavity 
pressure measurement as a method of 
gaining reliable answers. In order to 
achieve this, the mold was equipped 
with sensors and a Kistler monitoring 
system was installed. The technology 
was tested for several weeks so as to 

gain insights into its potential benefits.

The display of the cavity pressure profile alone proved useful 
for the optimization and stabilization of the entire process. 
Andrej Gossen, process optimization expert, explains: "We 
increased the injection pressure, introduced a pressure-de-
pendent switchover from injection to holding pressure, ex-
tended the holding pressure phase and, as a result, achieved 
a significant improvement of the component quality." After 
a few weeks, automatic production monitoring with a Kistler 
CoMo Injection monitoring system Type 2869A… showed 
the desired effect. Dr.-Ing. Oliver Pfannschmidt, Head of 
Engineering, remembers: "We tested several online quality 

Injection molded in a 4-cavity mold, the delicate lancet holder is made 
from teflon-modified polyoxymethylene (POM) and part of a lancing 
device with mechanical functions, openings and operating elements 

The CoMo Injection process monitoring system (below) with display screen (on the right, beside 
the operating panel) controls the reject gate for free-falling components at the front of the injec-
tion molding machine 



monitoring systems based on different process data. Only 
cavity pressure measurement delivered the desired results. 
No other system was able to provide such definite and reli-
able information on the resulting component quality."

After this experience, Balda Medical decided to equip each of 
the four cavities of both its production molds with a pressure 
sensor Type 6183A… . The sensors with a front diameter of 
1 mm measure the pressure in the vicinity of a critical area 
of the component. The cables of all four sensors connect to 
a multi-channel plug connector Type 1708 located on the 
mold exterior. From there, one single cable transmits the sen-
sor signals to the CoMo Injection process monitoring system, 
which analyzes the pressure profile, displays it on a monitor 
and controls the reject gate.

Process analysis with several evaluation functions 
Balda defined the pressure profile displayed during the pro-
duction of zero-defect parts with optimum quality as a master 
template for their production processes and set the parameters 
of the process monitoring system correspondingly. Two strictly 
required criteria are defined. These are based on the pressure 
profile and have to be met in all four cavities in order to lead 
to a positive quality assessment: the cavity pressure during 
injection must rise steeply within a specified period of time. 
This process is monitored with the help of "boxes", which 
describe a defined pressure range during a specified period 
of time. The pressure profile must pass through these boxes 
from bottom to top, while the holding pressure must exceed 
a predefined pressure minimum. A corresponding threshold is 
defined. If the pressure profile fails to pass through the box in 
the prescribed manner or the pressure maximum falls short of 

Balda Medical GmbH & Co. KG
Balda Medical GmbH & Co. KG is one of the leading 
manufacturers of complex plastic products and sys-
tem solutions for the pharmaceutical, diagnostics and 
medical engineering industry. Founded in 2002, the 
company specializes in the development, production 
and sale of solutions for medical engineering equip-
ment, pharmaceutical packaging and disposable 
products. Balda supplies special handheld devices, 
disposables, packaging, drug delivery systems and 
functional assemblies exclusively by customer order.

Balda Medical covers the entire technical process 
chain from development and packaging right through 
to sterilization, if required. Consultancy, design and 

Housing shells for blood monitoring devices made from a PC/ABS blend 
with numerous interior contact surfaces and screw connection points 
such as screw bosses 

A Kistler CoMo Injection Type 2869B2… (on the right, beside the injec-
tion molding machine) is monitoring the production of plug connectors

development are carried out with the system and 
application expertise that is required by this specific 
market segment. The indispensible, standards-com-
pliant and documented record of all performed ser-
vices is provided as standard. 
A subsidiary of Balda AG, the plastics processor Balda 
Medical with headquarters in Bad Oeynhausen/Ger-
many is also integrated into the corporation’s interna-
tional network of facilities in the US, China and Ma-
laysia. The production site in the immediate vicinity of 
the specialist’s German headquarters consists of fifty 
small and medium-sized injection molding machines 
including extensive assembly and decoration systems.

www.balda-medical.de



the threshold, CoMo Injection will identify the molded com-
ponent as defective and will not transmit the signal for the 
passage of "IO" parts to the reject gate.

In order to reliably prevent any "NIO" parts from finding 
their way into the "IO" bin, the reject gate is generally 
switched to "NIO" and only temporarily changes to "IO" 
when the CoMo Injection process monitoring system trans-
mits the corresponding signal during demolding of the lan-
cet holder. This way, defective parts cannot be accidently 
classified as "IO", even if the reject gate is broken or fails 
due to electricity cuts.

Despite the fact that the system analyzes and evaluates the 
process in real time, i.e. within fractions of a second, the re-
sponsible operator easily gains an insight into the process: on 
the touch screen, the pressure profiles of all four cavities can 
be superimposed, which allows an assessment of the process 
quality at a glance – thanks to the CoMo Injection monitor-
ing system.

But process monitoring is not the only benefit of cavity-
pressure based operation. "We also experience advantages 
during changeovers and setting processes," Rainer Koops, 
Head of Production, reports. "We benefit from faster start-
ups, quickly achieve stable process conditions and experience 
less start-up scrap.", he says. Andrej Gossen explains: "Today, 
one glance at the pressure profile is enough to know whether 
the selected operating point has the best position in the de-
fined process window."

The multi-channel plug connector located on the mold exterior integrates 
all signals in one cable and connects to the CoMo Injection system

If the CoMo Injection process monitoring system identifies a component 
as NIO, the robot will place it into the reject bin. IO parts are placed into 
stacking trays and transferred to the assembly station 

Housing for blood sugar monitoring system
Balda has a strict focus on maintaining constant process 
conditions and eliminating defective parts. Despite the com-
pany’s positive experience with cavity pressure monitor-
ing, Oliver Pfannschmidt was careful to take one step at a 
time. "We have been working with Kistler pressure sensors 
for three years now and they have been proven to solve or 
even prevent problems. Pressure sensors definitely make a 
lot of sense, if the system is handled and maintained with 
the required expertise," he explains. "Hence, we delayed a 
comprehensive implementation, in order to acquire and ac-
cumulate the expertise that is essential for the process. We 
provided our employees with extensive training and the op-
portunity to make their own positive experiences with the 
system. Only then did we widely introduce the technology 
for sustained, long-term operation."

After the positive experience with the lancet holder produc-
tion, Balda decided to also equip both cavities of a mold used 
for the production of two housing shells for a blood sugar 
monitoring device. These semi-shells were made from a PC/
ABS blend and had numerous interior contact surfaces and 
screw connection points such as screw bosses. Flow simula-
tion predicted potential problems and insufficient reproduc-
tion of these delicate structures. 

The 2-cavity mold used for the production of the shells is op-
erated on an all-electric Engel e-max 100 with impulse cool-
ing and a downstream tray stacking system. The handling 
system is controlled via CoMo Injection to ensure that only 
parts that fail to comply with the required pressure profile are 



QUALITY MOLDING is the 100 % quality 
seal for injection molding processes.

For zero-defect production of electronic, medical and high-precision 
applications thanks to production monitoring by means of cavity pressure. 

For process and quality monitoring, process control and hot runner 
balancing – independent of machine manufacturer, mold concept and 
downstream systems.

removed. All parts identified as "IO" by the process moni-
toring system are placed into tray cavities and subsequently 
transferred to the fully automated in-house assembly station. 
Incomplete screw bosses would render assembly of the fin-
ished part impossible, leading to assembly line downtimes. 

Andrej Gossen explains: "We invested a lot of time and money 
in optimizing the processes. The introduction of impulse cooling 
allowed us to cut the cycle times of six cooling circuits by 30%, 
while cavity pressure monitoring guarantees 100 % quality."

A strategy for reliable delivery capacity 
Balda Medical uses two molds each for the production of 
lancet holders and housing shells, which are run in alternate 
operation. This way, one mold is always free for in-house 
maintenance and revision. The medical engineering specialist 
chose this approach to ensure reliable production and deliv-
ery capacity for its customers. If required, Balda Medical will 
themselves retrofit existing injection molds with pressure sen-
sors, while new molds are ordered and fitted with sensors by 
external mold makers.

Critical products are equipped with pressure sensors
Will Balda Medical introduce comprehensive cavity pressure-
based quality management? Oliver Pfannschmidt explains 
both extremes: "Several strategies are feasible. Either pressure 
sensors are only used in cases where defective components or 
process deviations are detected during active operation or all 
molds are equipped with sensors as a result of positive experi-
ence with cavity pressure monitoring."
Balda Medical will not implement either of these two extremes. 
"We have decided for a no-compromise middle ground, which 
is based on a risk-oriented approach," Pfannschmidt says. "We 
will analyze every molded component and make an individual 
decision on the need for monitoring based on the potential 
risk of defects." This approach will also be applied to a new, 
important system, which is made from more than twenty single 
plastic components: "All injection molding processes for the 
production of individual components have already undergone 
risk analysis. In cases where processes are too complex and 
fraught with risk, we will use cavity pressure sensors so as to 
accumulate process information, establish reliable processes 
and allow online analysis of the component quality."
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France
Kistler France
ZA de Courtabœuf 1
15, avenue du Hoggar
91953 Les Ulis cedex
Tel. +33 1 69 18 81 81
info.fr@kistler.com

Germany
Kistler Instrumente GmbH
Daimlerstrasse 6
73760 Ostfildern
Tel. +49 711 34 07 0 
info.de@kistler.com

Italy
Kistler Italia s.r.l.
Via Ruggero di Lauria, 12/B
20149 Milano
Tel. +39 02 481 27 51
sales.it@kistler.com

Netherlands
Kistler B.V. Nederland
Leeghwaterstraat 25
2811 DT Reeuwijk
Tel. +31 182 304 444 
sales.nl@kistler.com

Korea, Republic of
Kistler Korea Co., Ltd.
Gyeonggi Venture Anyang
Technical College Center 410
572-5, Anyang-Dong, Manan-Gu,
Anyang-City, Gyeonggi-Do 430-731
Tel. +82 31 465 6013
sales.kr@kistler.com

Singapore
Kistler Instruments (Pte) Ltd.
50 Bukit Batok Street 23
#04-06 Midview Building
Singapore 659578
Tel. +65 6316 7331
sales.sg@kistler.com

Taiwan
Kistler Branch Office in Taiwan
5F.-17, No. 6, Lane 180
Sec. 6, Mincyuan E. Road
Taipei 114
Tel. +886 2 7721 2121
sales.tw@kistler.com

Thailand
Kistler Instrument (Thailand) Co., Ltd.
26/56 TPI Tower, 20th Floor
Nanglingee Rd., (Chan Tat Mai Rd.)
Thungmahamek, Sathorn
Bangkok 10120
Tel. +66 2678 6779-80 
sales.thai@kistler.com

Europe

Austria
Kistler GmbH
Lemböckgasse 49f
1230 Wien
Tel. +43 1 867 48 67 0
sales.at@kistler.com 

Czech Republic/Slovakia
Kistler, s.r.o.
Zelený pruh 99/1560
140 00 Praha 4
Tel. +420 296 374 878
sales.cz@kistler.com

Denmark
Kistler Nordic DK
Grønlandsvej 4
4681 Herfølge
Tel. +45 70 20 85 66
info.dk@kistler.com

Finland
Kistler Nordic AB
Särkiniementie 3
00210 Helsinki
Tel. +358 9 612 15 66
info.fi@kistler.com

Asia

China, People’s Republic of
Kistler China Ltd.
Unit D, 24/F Seabright Plaza
9-23 Shell Street North Point
Hong Kong
Tel. +852 25 915 930
sales.cn@kistler.com

India
Kistler Instruments (India) Pvt .Ltd.
TA-3,3rd floor, Crown Plaza,
Sector-15 A, Faridabad - 121 007
Haryana/India
Tel. +91 129 4113 555
sales.in@kistler.com

Japan
Kistler Japan Co., Ltd.
1F Yokoso Rainbow Tower
3-20-20, Kaigan, Minato-ku
Tokyo 108-0022
Tel. +81 3 3769 9501
sales.jp@kistler.com

Kistler Worldwide

Spain
Kistler Ibérica S.L, Unipersonal
C/Pallars, 6 Planta 2
08402 Granollers
Barcelona
Tel. +34 93 860 33 24
info.es@kistler.com

Sweden/Norway
Kistler Nordic AB
Aminogatan 34
431 53 Mölndal
Tel. +46 31 871 566
info.se@kistler.com 

Switzerland/Liechtenstein
Kistler Instrumente AG 
Eulachstrasse 22
8408 Winterthur
Tel. +41 52 224 12 32
sales.ch@kistler.com

United Kingdom
Kistler Instruments Ltd.
13 Murrell Green Business Park
Hook, Hampshire RG27 9GR
Tel. +44 1256 74 15 50
sales.uk@kistler.com 

America

USA/Canada/Mexico
Kistler Instrument Corp.
75 John Glenn Drive
Amherst, NY 14228-2171
Tel. +1 716 691 5100
sales.us@kistler.com

Australia

Australia
Kistler Instruments Australia Pty Ltd
Unit 1.23/202 Jells Rd.
Wheelers Hill, Victoria 3150
Tel. +61 3 9560 5055
sales.au@kistler.com

Other Countries

Kistler Instrumente AG
Export Sales
Eulachstrasse 22, 8408 Winterthur
Switzerland
Tel. +41 52 224 11 11
sales.export@kistler.com

Headquarters

Switzerland
Kistler Group
Eulachstrasse 22, 8408 Winterthur
Tel. +41 52 224 11 11
Fax +41 52 224 14 14
info@kistler.com
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