Get it Right the First Time -
Tips on Maximising Efficiency in
Blister Packaging Development

For technical products across many
industries, small details are often
modified without customers perceiving
significant visual or functional changes.
Manufacturers of such products or devices
implement these changes to save costs,
simplify the manufacturing processes, or
make a product more reliable. Typically,
these alterations are relatively simple
to introduce as there are no regulatory
restrictions on them; so long as customers
are still happy, no feathers are ruffled.

The pharmaceutical industry,  of
course, is an entirely different ballgame
— one in which changes, not only to
products are closely scrutinised, but
seemingly non-momentous tweaks to
product packaging require a great deal
of both fiscal and human resources. As a
rule, it must be sufficiently proven that a
modification has no negative impact on
the product and/or the end consumer.
This show-your-work verification as to a
change’s efficacy can add significant time
and expense to the overall modification
process.

The best way to avoid making changes
to pharmaceutical packaging is simple:
get it right the first time.

This is, of course, easier said than
done. But a variety of best practices
can be put into place to help shorten
development times prior to product
infroduction and  avoid  expensive
modifications afferward. For example,
it can be advantageous to create virtual
models of an in-development package
- a preliminary step that can help
engineers determine factors such as ideal
packaging material, which is important
to avoid both inadequate under-
packaging and unnecessarily expensive
over-packaging.

There also are tools available that
help make appropriate  decisions
regarding processability, as well as those
that consider “if/then” product efficacy
factors that may have been overlooked
otherwise. Following are tips on how
to utilise some of these tools to make
packaging development a more efficient,
exacting process.
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Barrier Properties: Selecting the Ideal
Packaging Material

For many years, there has been a
trend of pharmaceuticals becoming
more sensitive fo moisture. In order
to sufficiently protect pharmaceuticals
from moisture and achieve the required
shelf life, a packaging material must be
selected that provides an appropriate
moisture barrier. Often, a specific
packaging specification is selected in the
development phase in order to conduct
stability tests; if this test is successful, this
packaging specification can, of course,
be used.

What this test won’t reveal, however,
is whether you're actually overdoing it.
Indeed, the results of the stability test do
not convey whether a specification with
a lower water vapour barrier would
have been sufficient. For example, a
thermoform laminate with a relatively
thicker barrier foil may be specified even
though a thinner barrier foil would have
sufficed. The same often is also true for
polyvinylidene chroride (PVDC) coatings
and their coating weights.

If o material with an insufficient
water vapour barrier was selected
for the stability test, the test will not
be passed. When this occurs, an
additional test must be conducted to
identify a suitable packaging material,
which results in additional costs and
delay. For that reason, the rational
tendency is for packaging developers to
overcompensate by using a barrier of
protection above and beyond what they
deem necessary to pass the examination.
Here, fear of failure supersedes exacting
optimisation — with costly overpackaging
as an unfortunate side-effect.

Luckily, this guessing game can be
largely marginalised by simulating the
barrier properties of various packaging
types, toward the goal of redlising the
ideal material selection for the stability
test. This is a particularly attractive
option when a fairly wide range of film
specifications for thermoform  blisters
are available from which to choose;
for example PVC/PVDC laminates with
various coating weights or ACLAR/PVC
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laminates.

A simulation is especially useful for
thermoform |dminates, because the
barriers of their formed blister cavities
can only be estimated to a limited extent
using the barrier properties indicated
in the technical datasheets provided
by suppliers. This is because these
datasheets refer to the barrier values of
the unformed, flat laminate, which can be
misleading: during cavity formation, the
laminate is made thinner and the barrier
reduces correspondingly. The situation
is further complicated by the fact that
the laminate is not made evenly thinner;
some areas of the cavity are thinner than
others. The degree of thinning and the
resulting barrier must be simulated to
distinguish truly reliable values.

Example: Simulation of the thickness
distribution of a thermoform blister cavity.

Aluminium laminates are often
superior in this regard, providing a
“trump card” of sorts. This is because
the aluminum in the laminate provides
a 100% barrier against water vapour
(and oxygen). In addition, the barrier
properties of aluminium are independent
of its thickness; a coldform foil offers the
same barrier against water vapour and
oxygen after deep drawing as it does
before deep drawing.

Even if a coldform foil is chosen,
such an examination can still make
sense. As stated, coldform foil offers the
highest barrier against water vapour.
However, there are fine differences in
coldform barrier properties pertaining
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to the cross-permeation effect. Namely, a
very small amount of water vapour may
enter the cavity from the punched edge
of the blister. A suitable simulation can
demonstrate whether it may be advisable
to use coldform foil with polyethylene
(PE) instead of polyvinyl chloride (PVC)
to diminish this possibility, or to use
a coldform foil with a desiccant to
absorb the moisture coming from cross-
migration.

the cross-

Simulation  of
permeation effect.

Example:

Shaping Bottom Laminates

The forming performance of base
laminates is limited, and this must be
considered in the cavity design of blister
packs. If a laminate is overstretched
during deep drawing — regardless of
whether it is a thermoform or coldform
laminate — tears or pinholes could occur
that critically diminish or even entirely
eliminate protection. Even if these errors
are detected in-line, a poor cavity
design can result in escalated costs
due to increased waste and decreased
productivity.

And then there’s the worst-case
scenario; that these defects are not
caught — a daunting prospect considering
that not all pinholes are created equal. If
pinholes form due to a defective cavity
design, coldform foil offers the advantage
that these defective blister packs can
be identified with a so-called “pinholes
detector”. This type of inspection does not
exist for transparent thermoform blisters.

It is, then, critical to have a
comprehensive understanding of material
limitations  during the development
phase, especially as they pertain to cavity
forming. In most cases, FE-based (finite
element) simulations can assist experts
in making appropriate suggestions. This
kind of simulation helps compensate

for the inconsistent degree of material
stretching  that takes place during
cavity formation. Here, areas with the
highest degrees of elongation cannot be
predicted based on experience, but must
instead be calculated (simulated) as a
large number of parameters are at play.

There are also cases in which an
existing (forming) tool design must be
used and no detailed technical drawing
is available. In such cases, the maximum
elongation can be examined by taking
a measurement. This is done by deep
drawing a laminate on which a “high-
definition grid” has been printed. By
evaluating the grid after deep drawing,
it can be determined whether high
rejection rates must be assumed for later
production. If this is the case, the design
of the forming tool should be revised.

Example: Evaluation of the elongation
distribution of a coldform cavity

The Influence of Temperature

Typically, products being packaged
are subjected to a certain temperature
influence because the lid foil and base
laminate are heated up during blister
sealing. The degree of heating is
dependent upon many parameters, such
as the heat conductivity of the laminate
being used, its melting and sealing
temperatures, and its sealing time.

FE-based simulation tools can be
used to estimate temperature influence
- an important step especially when
packaging  potentially  temperature-
sensitive products. The results can affect
not only the laminate choice, but the
specific foil/laminate combination. For
example, it could be beneficial to use
coldform with PE over coldform with
PVC, as the sealing temperature for PE
laminates is lower.

The Influence of Pinholes in Aluminium

As pinholes in aluminium are very rare,
it is correspondingly difficult to find test
samples that can be used to measure the
influence of aluminium pinholes. Even
when they do occur, detection device
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limitations have made it near-impossible
to gauge the overall negative influences
of pinholes in laminates and lacquered
foils. Here again, a simulation can
estimate the barrier reduction caused by
pinholes, and the results used to estimate
the influence that moisture permeation
caused by pinholes is likely to have on a
given product.

For example, this can be helpful if
the aluminium thickness for a packaging
laminate, or the lid foil in the case of a
blister pack, needs to be determined. After
all, the lower the aluminium thickness,
the higher the probability it will have a
pinhole. The simulation can be used to
estimate whether a thinner aluminium foil
presents a risk for the product.

Example: Simulation of a pinhole

Summary

Simulation can be a worthwhile tool
in finding ideal materials during the
packaging  development  process.
The inappropriate use or overuse of
a material is unnecessarily costly in
terms of material investments; the risk
of insufficient materials is, of course,
an even greater threat. Defining early
on both suitable materials and the
production process by which they are
utilised can avoid unwanted surprises
through optimal packaging solutions.

Thomas  Schwarz s
Development  Engineer,
Pharma  Division  for
Constantia Flexibles, which
offers packaging solutions
to the pharmaceutical and
healthcare industries.. The
company recently introduced Constantia
DryFoil, a blister solution offering
highest-possible  protection  against
moisture cross-diffusion (ingress) by
substituting traditional PVC with a special
polyethylene desiccant layer.
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