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Packaging Materials

Packaging: Introduction

o Packaging refers to the process and materials used to enclose or protect products for distribution,
storage, sale, and use.

e Itplaysacrucialrolein:
o Protecting the product from physical damage, contamination, moisture, and tampering.
o Prolonging shelf-life (especially in food, pharmaceuticals, and cosmetics).
o Providing product information (ingredients, usage instructions, branding).
o Ensuring convenient handling and transportation.

o Influencing consumer behavior through visual appeal.

Classification of Packaging
== Primary Packaging

Based on Usage Stage ==f=—— Secondary Packaging

- Tertiary Packaging

¢)

&~ Classification of Packaging —— Based on Material Type

Based on Product Type

Based on Package Design

1. Based on Usage Stage

A. Primary Packaging

o Directly in contact with the product.
o Purpose: Protect and preserve the product.

o Examples: Blister packs, bottles, tubes, sachets.

B. Secondary Packaging

o Holds primary packages together.
o Purpose: Grouping, branding, and added protection.

o Examples: Carton boxes, shrink wraps, paperboard boxes.




“FirstHope Pharmacy” YouTube for Video |Instagram@__firsthope__ | Download Firsthope App

C. Tertiary Packaging

o Used for bulk handling, storage, and transportation.
o Purpose: Ease of logistics and warehouse storage.
o Examples: Pallets, shipping cartons, stretch films.
2. Based on Material Type
> Glass Packaging
> Plastic Packaging
> Metal Packaging
» Paper and Cardboard Packaging
> Rubber Packaging (for closures/seals)
3. Based on Product Type
> Pharmaceutical Packaging
> Food Packaging
» Cosmetic Packaging
» Chemical Packaging
» Consumer Goods Packaging
4. Based on Package Design
> Flexible Packaging (pouches, sachets, bags)
> Rigid Packaging (bottles, jars, cans)

> Semi-Rigid Packaging (tubes, blister packs)

Types of packaging materials

e Packaging materials are typically grouped into several broad categories.

These include:

1. Glass

> Transparent, non-porous, and chemically inert.

> Commonly used for beverages, pharmaceuticals, and food products.
2. Plastic

> Versatile and lightweight.
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» Comesinvarious forms:
PET, HDPE, LDPE, PP,
PVC, etc.

Plastic

. Metal

» Durable and excellent for
barrier protection.

Paper and Composites
Paperboard and Laminates

Includes aluminum,

tinplate, and steel. '
. Rubber

> Mainly used for closures and seals.

> Flexible and compressible.

. Paper and Paperboard
> Widely used for secondary and tertiary packaging.
> Biodegradable and recyclable.

. Composites and Laminates

» Combinations of multiple materials (e.g., foil and plastic layers).

> Designed to achieve optimal properties.

Selection Criteria for Packaging Materials
¢ When selecting a packaging material, several factors must be considered.

These include:

1. Physical and Chemical Compatibility

» The material must not react chemically with the product (especially important for
pharmaceuticals, chemicals, and food).

> It should prevent contamination or degradation.

2. Barrier Properties

> Ability to prevent or limit the passage of air, moisture, light, and microorganisms.

> Essential for products sensitive to oxidation or microbial growth.

3. Mechanical Strength

> Resistance to compression, impact, vibration, and puncture.
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> Important for transportation and handling.

. Temperature Tolerance
> Suitability for products requiring cold or hot storage conditions.
» Should not deform, melt, or become brittle under specific temperatures.

. Cost-Effectiveness

> Affordable for both mass production and small-scale use.

> Balance between functionality and price.

. Aesthetic and Branding Considerations

> Visibility, color, transparency, printability.

> Attractive packaging improves consumer appeal and brand identity.
. Environmental Impact

> Biodegradability, recyclability, reusability.

» Growing concern due to sustainability and environmental laws.

. Regulatory Compliance

> Must adhere to safety and packaging standards (FDA, EU directives, ISO).

> Especially critical in pharmaceuticals and food industries.

Glass As Packaging Material

Introduction

e Glass haslong been used in pharmaceutical packaging due to its chemical inertness, clarity, and
barrier properties.

e Itiscommonly used for containers such as vials, ampoules, bottles, and syringes.
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Composition of Glass

o Glassis composed mainly of silicon dioxide (SiO,) along with various additives:
o Sodium oxide (Na,0) - modifies the glass structure.
o Calcium oxide (CaO) - for durability, stabilizer
o Boron oxide (B,0;) — enhances thermal and chemical resistance

o Aluminum oxide (AL,0;) —improves chemical durability

Types of Glass (Based on USP Classification)

1. Type | - Borosilicate Glass

» High chemical resistance due to low alkali content.
» Suitable for all types of preparations, including acidic, alkaline, and parenterals.
» Non-reactive, low expansion, and high thermal shock resistance.
2. Type ll -Treated Soda Lime Glass
» Surface treated (usually with sulfur) to reduce alkali leaching.
» Suitable for acidic and neutral aqueous preparations, not ideal for alkalines.
» Often used for injectables when cost is a factor.
3. Type lll - Soda Lime Glass
» Moderate chemical resistance.
» Suitable for solid dosage forms and non-aqueous liquids.

» Notrecommended for injectables.

4. Type NP — General-purpose Soda Lime

» Used for oral solid dosages.

» Not suitable for parenteral or sensitive formulations.

Methods of Forming Glass Containers

1. Blow and Blow Method

> Used for: Narrow-neck containers (e.g., bottles).

> Process:
o Agob (molten glass) is dropped into a blank mold.
o Airis blown to form a preliminary shape (parison).

o Parisonis transferred to a final mold and blown again to final shape.
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