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For the proper packaging of a drug to ensure its integrity and protection from external factors such
as oxygen, moisture and light, it is essential to choose the correct packaging material [1]. Until the 19"
century, medicines were mostly stored in glass containers and cotton agglomerates, as shown in Figure 1.
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Figure 1: Drug packaging until the 19" century [2].

In the early 1960s, with the launch of the first contraceptives, in order to increase women’s adherence
and facilitate their correct use, the first blister packs for drug packaging began to emerge [3]. Currently,
in Europe, 85% of solid medicines are packaged in blister packs, while the blister pack is the most
frequently used packaging in all pharmaceutical follow-up in Brazil [3]. In most blisters, two main
polymers are used: polyvinyl chloride (PVC) and polyvinylidene chloride (PVDC) [4].
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Polyvinyl Chloride (PVC)

This is a transparent, low cost material with high thermoforming, physical and chemical resistance,
low permeability to oils, fats and aromatic substances and a low permeability index to air humidity [5].
PVC is the most commonly used material for blister packaging, being used in 80% of cases; however,
among all of the materials used, this is the one that offers the least protection. Within the remaining 20%
are PVC/PVDC, Aclar® and ALU/ALU [5].

The thickness of the rigid PVC film that is generally used by the pharmaceutical industries is 0.2 mm
to 0.8 mm. The thickness has a great influence on the light barrier property, because the higher the
thickness, the lower the percentage of light that passes through the material [5].

As for the application, transparent PVC, which is the simplest type of material, has a limited barrier
and will only be used for more stable drugs in the presence of moisture or light, such as paracetamol
and cotrimoxazole, although some manufacturers can add barrier enhancing additives such as UV light
absorbers [9].

In the manufacture of PVC, there is a release of toxins during its combustion; this has led to its
replacement by polypropylene (PP) for blister packs in Europe. Polyethylene terephthalate (PET) and
polystyrene (PS) can replace PVC; however, their high moisture permeability compared to PVC restricts
their use [5]. PP has a high shrinkage rate during thermoforming, which makes it one of the most
difficult to shape. PP is most often used for suppository packaging [5]. In addition, it is unsuitable for the
packaging of photosensitive pharmaceutical products, as it has a transmittance of up to 80% between
300 and 400 nm, differing from that which is currently required in Pharmacopoeia, a transmittance of at
most 25% and 20%, respectively, within a wavelength range between 290 and 450 nm [5].

Polyvinylidene Chloride (PVDC)

PVDC is used in PVC-laminated or coated packaging, reducing the permeability of PVC to oxygen
and moisture by 5-10 times [5]. Moldable film is usually colorless and transparent, but may be darkened
to protect light-sensitive products. PVDC cannot be used as a sole material due to its relatively high
cost and mechanical properties. The best properties are obtained by combining PVDC with a PVC base
coat, which is used for products that are not very sensitive to external factors and have a long shelf life,
such as capsules or multivitamin tablets [5].

Different blister formats are shown in Figure 2.

Figure 2: Drug blisters [6].

It is important to correctly identify the materials used for the construction of the blister in order to
ensure its quality and efficiency in the protection of the drug. A safe and effective way to make this
identification is through a chemical indicator solution [7].
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This chemical indicator solution should be prepared as follows:

STEP 1 STEP 2 STEP 3
| | In aglass flask, add 13.3 | | 2.3 mL of 1% potassium Gently shake the solution
ml of tetrahydrofuran hydroxide in this order and then cap the glass flask
until use of the solution to
avoid volatilization losses

25.0 mL of Finally, add 2.0 mL of
dimethylsulfoxide and 2.0 = I yﬁithana e

mL of methanol

After preparing the chemical indicator solution, the PVC and/or PVDC samples should be prepared

for identification by cutting a piece that is approximately 5 cm wide and 5 cm long; in fact, a bubble is
sufficient, as shown in Figure 4. The identification solution should be added throughout the surface of
the material to be identified and then left for about 30 seconds for the solution to change color. Initially,
the solution is colorless, but will turn brown on contact with PVC, and black on contact with PVDC, as
shown in Figures 3 and 4 [7,8].

Figure 3. PVC blister. Left: before addition of the Figure 4. PVDC bilister. Left: before addition of
identification solution; Right: 30 seconds after the identification solution; Right: 30 seconds after
addition of the identification solution. addition of the identification solution.

It is important to photograph the samples before and after adding the identification solution for future

comparisons of color changes. In the case of drug blisters, it is common to use PVC on one side and
PVDC on the other; therefore, it is also important to identify both the inner and outer faces of the blister.
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