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Application autoinjectors tested to ISO 11608-5. These tests can

The use of autoinjectors to administer medications has
been growing at a steady pace for years. Numerous
factors have contributed to this trend, including an
increasing use of targeted therapies, the expanding field
of biopharmaceuticals and the growing prevalence of
self-administration of drugs. Other advantages include
the user-friendly functionality of autoinjectors, the assur-
ance of precise dosages when compared to syringes
and the reduction of human error and misuse that often
occur with traditional injection methods.

To ensure that these devices function reliably and safely,
they must be thoroughly tested by autoinjector manu-
facturers, as well as by pharmaceutical companies and
the companies who fill them (CDMQOs). For this purpose,
reproducibility and traceability of test results, as well as
reduced operator influences are of critical importance.

Pens and autoinjectors are usually tested according to
ISO 11608, with pens being tested to ISO 11608 and

only be performed once the complete injection device is
on hand, including the medication, cartridge or syringe.
Such tests are usually carried out by pharmaceutical
companies since all components of the injectors/pens
are available there.

Manufacturers of pens or autoinjectors that only
produce the mechanical components such as plastic
parts, spring assemblies (also called power packs), face
the challenge of testing their products to the standard
without the corresponding cartridges or syringes. As a
result, we have developed a testing system that allows
us to test the autoinjector mechanism without using
cartridges, syringes or expensive medications.

This allows you to test the autoinjector mechanism,
including cap removal, the ejection process, the needle
shield and the spring profile.
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System overview

The testing system for autoinjectors consists of these

main components:

¢ ZwickiLine 2.5 KN TN+: Materials testing machine with
Xforce load cell (depending on the resistance of the
autoinjector) and a special autoinjector test fixture with
integrated cap removal

¢ Electronic testing actuator 1kN: Counterpart to the
ZwickiLine with Xforce load cell (depending on the
resistance of the autoinjector)

e Control console with testControl Il machine electronics

¢ Software package for testing autoinjectors including
testXpert lll testing software

Performance range of the autoinjector testing system:

e Force required to remove the safety cap: Determining
the force required to remove the autoinjector’s protec-
tive cap

¢ Activation force measurement: Determining the force
required to activate the mechanism via the needle
shield or the actuating button.

¢ Spring force profile test: Use of a load cell that is
actuated by the spring assembly when triggered; this
process records the force profile of the spring through
controlled movement

Optionally available:

¢ Coding of interchangeable parts and correlation with
test program (Poka Yoke) + handheld scanner

e Preparation or direct implementation of a roboTest N
with integrated cap chute

Test sequence:

1. Manual specimen preparation

* The materials testing machine is set up with the
appropriate jaws (for the housing gripper and cap
removal) and the appropriate centering gauge.

* The appropriate testing software is loaded. The auto-
injector has already been set up in this test fixture
(dimensions, travel distances). The size, diameter, and
position of the plunger (ml version of the autoinjector)
play an important role here.

The user places the autoinjector in the centering gauge.

2. Testing the safety cap
¢ The injector is gripped with the pneumatic grips

(upper gripper).
¢ The lateral cap removal gripper moves inward and
grips the cap

All data at ambient temperature.

¢ Axial movement of the ZwickilLine: This allows the
machine to measure the force required to remove the
protective cap

¢ The lateral cap removal gripper moves to the home
position

3. Activation force measurement

e Upper gripper moves onto the base plate

¢ The electronic testing actuator moves the piston rod
upward into the autoinjector, onto its plunger

¢ Determining the activation force (needle shield mecha-
nism or actuating button)

¢ \When the autoinjector is triggered, the spring
assembly presses the autoinjector’s plunger against
the piston rod of the testing actuator and its load cell

® The upper gripper and the piston rod move down-
ward at a defined speed (specified by the customer),
while the testing actuator maintains the predefined
force, thereby simulating the cartridge and syringe
containing the medication. This tests the functionality
of the spring assembly. The spring profile (force—travel
diagram) is recorded

4. Data recording and evaluation

¢ The spring profile shows specific sequences, force
peaks and other characteristic force points. Based on
this data, it is possible to determine precisely whether
the autoinjector is functioning correctly

e Test results (force curves, maximum values, times,
etc.) are automatically saved.

e Evaluation is performed using software, with a test
report.

5. Manual removal

¢ The operator removes the tested injector (and the cap,
if applicable)

¢ Preparing the next specimen

Optional: Automatic removal

e roboTest N removes the specimen and places it or
gjects it.

e roboTestN inserts a new autoinjector

Software package for autoinjector testing guarantees
traceability and data integrity according to FDA CFR
Part 11 as well as reliable test results.

The testXpert Il testing software and the testControl

[l measurement and control electronics are designed
to work together seamlessly, supporting efficient, reli-
able and safe testing machine processes. The work-
flow is consistent with the work processes in the corre-

Subject to change in the course of further development.
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sponding work environment, and guides the operator
throughout the entire process, from test preparation to
performance to results analysis.

The comprehensive software package contains, as

standard, important programs that make daily work

routines in the testing laboratory/production significantly

easier:

¢ testXpert Il testing software for autoinjectors

¢ Parameterizable test programs for performing autoin-
jector tests

¢ Results Editor

¢ [ ayout Editor

¢ Report Editor

e Export Editor

¢ Organization Editor

¢ Virtual testing machine VTM

e Traceability for electronic records to FDA 21 CFR Part
11

Integrated user management allows you to define
different user roles or directly adopt user roles that have
been defined in the Windows accounts via LDAP.

Special features and functions:

¢ Reduced costs due to reduced number of specimens

® Prevention of human error due to sequential process
with a single specimen

All data at ambient temperature.

¢ Reproducible and reliable test results in accordance
with FDA 21 CFR Part 11

¢ Any autoinjector currently on the market can be tested

¢ The Poka Yoke principle guarantees a maximum level
of mistake-proofing for injector-specific interchange-
able parts, which in turn leads to extremely reliable
test results and reduces costs for erroneously obliga-
tory repeat tests.

e testXpert lll traceability ensures data integrity
according to FDA 21 CFR Part 11 and EU GMP
Guideline Annex 11.

e The ZwickiLine 2.5 kN TN+ autoinjector testing
machine provides expansion options for fully auto-
mated feeding of specimens using robotic systems
from ZwickRoell.

Advantages

Components description - zwickiLine Z2.5 TN+ and
electromechanical servo testing actuator 1 kN materials
testing machine.

¢ High operating comfort

¢ High test speed constant up to the nominal force

® | oW noise generation

¢ Powerful, maintenance-free drive

The testing system can be used in a temperature range
of +10 ... +35 °C.

Subject to change in the course of further development.
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Type Z2.5 TN+single testing actuator

Test load zwicki Fmax 2.5 kN
Test load, single testing actuator 1 kN
Testing system dimensions

Height 2344 mm
Width with support 2085 mm
Width without support (without monitor) 1080 mm
tCll zwicki:

Electrical connection 230 V
Power consumption 2.2 kVA
Power frequency 50/60 Hz
Fuse 16 A
tCll EPZ

Electrical connection 230 V
Power consumption 2.2 kVA
Power frequency 50/0 Hz
Fuse 16 A
Pneumatic

Required pressure 6 bar
Humidity

Relative humidity (non-condensing) 20 ... 90 %
Testing machine weight

zwickiLine + single testing actuator 350 kg
Drive

Motor AC servo-motor

Crosshead speed vmin ... vmax 0.0005 ... 30001) ! mm/min
EPZ Speed 0.001 ... 30.0001)" mm/min
Drive travel resolution 0.959 nm
Controller Adaptive

Cycle time 1000 Hz

R 1) Values apply to machines with the safety doors closed in automatic mode and to machines without safety devices. For machines with the
safety door open, the speed is reduced to 600 mm/min.

All data at ambient temperature. Subject to change in the course of further development.
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Description Technical data

2x load cell (500 N HP): Accuracy class 1 from 1 ... 500 N
Accuracy class 0.5 from 5 ... 500 N

Cap removal Definable

Needle shield force Autoinjector dependent

Activation force of the autoinjector Definable

Test speed during activation: Definable

Injection time Definable

Handheld barcode scanner (optional) Data matrix code and barcode (to be installed by the cus-
tomer)

testXpert lll software

Software package for testing autoinjectors e testXpert Ill basic program
o KMPV function test for autoinjector mechanism
e tXp Il KPV function test autoinjector mechanism.
e testXpert Il master test program for tensile and compres-
sion tests
e tXp Il master test program Axial/Axial/Torsion
® Results Editor
e | ayout Editor
® Report Editor
e Export Editor
e Channel Editor
® Report Editor
e Organization Editor
¢ \irtual testing machine VIM
e tXp Il advanced control mode
e testXpert Il traceability option FDA 21 CFR Part 11
e tXp lll upload / download option
e tXp Il language swap

Injector-specific standard test program ¢ Measurement of the force required to remove the safety
cap
¢ Measurement of the activation force
¢ Measurement of the actuation force of the needle shield
¢ Measurement of the spring force profile
¢ Checking of the activated needle shield

All data at ambient temperature. Subject to change in the course of further development.



