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1. Introduction

This guide provides technical information to thermo-
formers of COC-containing film for the packaging of
pharmaceuticals and personal care products. The ba-
sic information included in this guide will assist in suc-
cessful forming.

TOPAS® cyclic olefin copolymers (COC) feature high
transparency, low density, high stiffness, good ther-
moforming properties and excellent moisture barrier
capabilities. They are halogen-free polyolefin resins
consisting entirely of carbon and hydrogen. Because

TOPAS resins are amorphous, they deliver much better
thermoforming performance than other polyolefins.

TOPAS films are often lined on both sides with poly-
propylene (PP) to improve impact resistance, but
TOPAS film structures with PETg or HDPE outer layers
and laminates with PVC or PVdC are also commercial-
ly available. By varying the film structure, particularly
the TOPAS layer thickness, the barrier effect can be
tailored to application requirements.

2. Thermoforming

The thermoforming process consists of heating a ther-
moplastic film to its softening temperature, then forc-
ing the film against a cool forming mold by vacuum or
pressure. The film is held against the mold surface and
allowed to cool so that the plastic will retain the mold
shape and detail.

TOPAS-containing films can be thermoformed on
equipment designed for PVC. Additional equipment
such as plug assist is not necessary, but can be used if
available. Heating plates, mold and plug assist should
usually be coated with an anti-stick layer.

Many variables will affect the final part appearance
and performance; forming a new part design may re-
quire some degree of trial and error. General guide-
lines are discussed in this section.

The forming temperature of the sheet is one of the most
critical processing parameters, and can be dependent
on the cycle time. The core film temperature should
reach 90 to 100°C, which corresponds to a pre-heating

temperature of 110 to 130°C. Experience on several
machines suggests that TOPAS-based films often form
best at a slightly lower (5 to 10°C) temperature than
PVC films of the same thickness. It can be advanta-
geous to reach higher temperatures with longer cycle
times, rather than by increasing the plate temperatures
to a level that causes sticking. Cooling temperature of
the mold should be 10 to 20°C. Higher cooling tem-
peratures can be used for deep forming or complex
shapes.

For thin-gauge thermoforming, the time to form and
cool the sheet against the mold surface should gener-
ally equal the time to heat the sheet to the forming
temperature.

Please consider that excessive forming temperatures
can lead to a number of part defects, including film
splits and excessive thinning of the sheet. Forming
temperatures that are too low can result in film splits,
poor definition of part details, and whitening of the
film from stretching beyond its yield point.
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3. Troubleshooting

Problem

Causes

Cyclic Olefin Copolymer (COC)

Potential Solutions

Insufficient Blister Forming

Sheet temperature too low

Sheet temperature too high

Pressure too low

Forming too quickly
Blister spacing insufficient

Different film grade

Increase pre-heating temperature
in 5°C steps if stress whitening

Decrease pre-heating temperature
in 5°C steps if walls too thin

Check air pressure
(5 to 6 bar/ 70-90 psi recom-
mended)

Increase forming time in steps
Use tooling with wider spacing

Best processing condition depends
on film structure and polymer
combination (i.e. COC and skin
layer, type and thickness); differ-
ent conditions may be required for
best results

Film splits

Sheet not heated uniformly

Draw ratio too high for selected
film thickness

Excessive forming speed

Ensure heaters are functioning.
Minimize air flow through areas
that may cool areas of the sheet

Select alternative forming process
technique, such as evacuation

or plug-assist. Use thicker film if
available

Slow tool

Film wrinkling or creases

Heat too high or not uniform

Check and correct

Creases in blister

Insufficient air evacuation

Check and correct

Release problems

———

Anti-stick coating

Check if coating is damaged or
deposits are visible
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4. Appendix

Examples of TOPAS forming conditions
Conditions were optimized on lab line to get best blister forming results. No plug assist was used.

Film [um] Pre-Heating [°C] Sealing [°C] Cycles [1/min] Forming Line
PP/TOPAS/PP 120-130 175 25 Medipak CP-2
(30/190/30)

PP/TOPAS/PP 120-130 175 25 Medipak CP-2
(30/240/30)

PP/TOPAS/PP 125-135 175 25 Medipak CP-2
(30/300/30)

PVC/TOPAS/PVC 120-130 175 25 Medipak CP-2
(30/190/30)

PVC/TOPAS/PVC 120-130 175 25 Medipak CP-2
(30/240/30)

PVC/TOPAS/PVC 140 175 25 Medipak CP-2
(30/300/30)

PVDC/TOPAS/PVC 130 175 25 Medipak CP-2
(90g/240/30)

PE-HD/TOPAS/ 145 180 25 Uhlmann UPS 200
PE-HD (40/300/40)

PE-HD/TOPAS/PP 145 180 25 Uhlmann UPS 200
(40/300/40)

NOTICE TO USERS:

To the best of our knowledge, the information contained in this publication is accurate, however we do not assume any liability whatsoever for the accuracy and complete-
ness of such information. Further, the analysis techniques included in this publication are often simplifications and, therefore, approximate in nature. More vigorous analysis
techniques and/or prototype testing are strongly recommended to verify satisfactory part performance. Anyone intending to rely on such recommendation or to use any
equipment, processing technique or material mentioned in this publication should satisfy themselves that they can meet all applicable safety and health standards.

It is the sole responsibility of the users to investigate whether any existing patents are infringed by the use of the materials mentioned in this publication.
Any determination of the suitability of a particular material for any use contemplated by the user is the sole responsibility of the user. The user must verify that the material,

as subsequently processed, meets the requirements of the particular product or use. The user is encouraged to test prototypes or samples of the product under the harshest
conditions likely to be encountered to determine the suitability of the materials.

Material data and values included in this publication are either based on testing of laboratory test specimens and represent data that fall within the normal range of proper-
ties for natural material or were extracted from various published sources. All are believed to be representative. Colorants or other additives may cause significant variations
in data values. These values are not intended for use in establishing maximum, minimum, or ranges of values for specification purposes.

We strongly recommend that users seek and adhere to the manufacturer’s or supplier’s current instructions for handling each material they use. Please call the appropriate
number listed below for additional technical information or for specific Material Safety Data Sheets (MSDS) before attempting to process these products. Moreover, there is
a need to reduce human exposure to many materials to the lowest practical limits in view of possible adverse effects. To the extent that any hazards may have been men-
tioned in this publication, we neither suggest nor guarantee that such hazards are the only ones that exist.
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