
www.ijcpi.com                                                                                                                               Volume 1 | Issue 7 | 2026 

  

 

© 2026 Author(s)    |    Published by IJCPI    |    Open Access under CC BY 4.0 License     |  

  

145 

 

 

 

 

PHARMACUTICAL PACKAGING TECHNOLOGY 
 

*Rana Hani 
 

M-Pharm QA, Laxminarayan Dev College of Pharmacy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION
[1][2][22]

 

A Pharmacutical Package container is an article or device 

which contains the Pharmacutical product and the 

container may or may not in direct contact with the 

product. The container which is designed for 

pharmaceutical purpose must be stable. 

 

IDEAL QUALITIES OF A PHARMACUTICAL 

PACKAGE
[1][6][20]

 

1. It should have sufficient mechanical strength so as to 

withstand handling, filling, closing and 

transportation. 

2. It should not react with the contents stored in it. 

3. It should be of such shape that can be elegant and 

also the contents can be easily drawn from it. 

4. It should not leach alkali in the contents. 

5. The container should not support mould growth. 

6. The container must bear the heat when it is to be 

sterilized. 

7. The contents of container should not be absorbed by 

the container. 

8. The material used for making the container should 

be neutral or inter. 

9. Any [art of the container or closure should not react 

with each other. 

10. Clouser should be of non-toxic nature and 

chemically stable with container contents. 

 

Function of Package
[20][21]

 

A. Protective Function 

A good package products the container from static and 

dynamic force during transportation and storage. 

Vibration is mainly responsible for cracking of emulsion 

which can be inhibited by using good package. It also 

protects the contents for   biological hazards. It protect 

the container from moisture, temp, environmental gases, 

humidity etc. light sensitive material can be protected 

from light by using primary packing of amber colored 

bottle. 

 

B. Identification Function 

A packaging provide information regarding product such 

as date of manufacturing, expiry date, use, batch no., 

warning if any etc. It also provide an ease of identify the 

product for e.g colored flutted bottles are used for 

packaging external preparation. 

 

c. Storage and transport Function 
Packaging plays an important role in storage and 

transportation of product. Package shape should be such 
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that it can be handled easily. It must be so designed that 

they can be stored in efficient manner i.e safely one 

above the other. The dimensions of package should be 

according to the pellets. 

 

TYPES OF PACKGE 

1. Primary packaging
[1][18] 

Primary packaging are those package which are in direct 

contact with the Pharmacutical formulation. The main 

aim of primary package is to protect the formulation 

from environment, chemical, mechanical, and other 

hazards. 

 

2. Secondary Packaging
[1][18]

 

The package external to primary package is known as 

secondary package. This package provide additional 

protection during warehousing and also provide 

information about drug product for e.g Leaflets. 

 

3. Tertiary Packaging
[1][18] 

It is outer package of secondary packaging and prevent 

damage to the product. 

 

 

 

Types of container which are used in primary package follow 

1. Well Closed containers
[2][3][34]

 

These types of containers provide the protection from foreign particles and loss during transportation, sale etc. 

 
Figure 1: well closed container. 

 

2. Air tight containers
[2][3][34]

 
These types of containers protect   the container from 

environmental hazards. If these containers are intended 

to be opened on more the one occasion, then they remain 

airtight after reclosure. These are also known as hermetic 

containers. 

 

 
Figure 2: Air tight container. 
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3. Singal Dose Containers
[2][3][34]

 
This types of containers contain single dose of medicament example are: Glass ampoules, Vials etc. 

 
 

4. Multi Dose Containers
[2][3][34] 

As the name indicates these types of containers holds more than single dose and their contents are withdrawn at various 

intervals. For e.g Vials etc. 

 
Figure 4: Multi dose container. 

 

5. Light  Resistance Containers
[2][3][34] 

These containers protect the contents from light. These 

are made up of the materials which do not allow the UV 

light to pass from them to containers. For e.g Amber 

colored glass containers. 

 

 
Figure 5: Light resistance container. 
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Primary package for solid dosage Forms 

1. Strip Package
[27] 

In this the contents are sealed in a packet. The package is 

made up of two layers of film. A strip containing may 

pockets and each pocket contains single dose of 

medicament. 

 

 
Figure 6: Strip packaging. 

 

2. Blister package
[27][28]

 

It is made up of base layer with cavities which contain 

Pharmacutical product. This type of package provides 

greater protection than strip package. This lid is made up 

of aluminium or paper foil. The package is sealed by 

combining lid and base with the application of heat and 

pressure. 

 

 
Figure 7: Blister packaging. 

 

3. Primary Package for semi solid dosage forms
[29] 

Semi-solid dosage forms include creams, pastes, 

ointments etc. the containers used for semi-solid dosage 

forms includes collapsible tubes etc. Plastic containers 

are also very popular now a days. Another types of 

products are also available in market for e.g Pressurized 

products. For these types of products the package made 

up of stainless steel, aluminum etc., is used. The package 

used must be strong enough to withstand pressure built 

up in the container. 

 

 
Figure 8: Collapsible Tube. 
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Materials used for Packaging Glass
[1][8][12]

 

Glass containers are very commonly used for storing 

pharmaceutical products. These containers are intended 

to come into direct contact with pharmaceutical products. 

Glass containers are used because of their following:  

 

Advantages 
1. They are impermeable to water vapers, air etc. 

2. They are available in various sizes and shapes. 

3. They have efficient mechanical strength and rigidity. 

4. They are transparent so the contents can be easily 

seen from outside for e.g in case of parental 

products. 

5. They can be converted into light resistant glass by 

mixing with metal oxides. 

6. They have elegant appearance than plastic 

containers. 

7. They are able to withstand temperature and pressure 

during sterilization. 

8. They can be easily labeled. 

9. They can be easily sealed which can provide 

hermetic sealing. 

 

Disadvantages 

1. They have heavy weight which increase their 

transportation cost. 

2. They are breakable. 

3. They can easily leach alkali to aqueous solutions if 

not properly treated with chemical. 

 

Types of Glass
[23][25][28]

 

Type 1 Glass: Borosilicate Glass (Pyrex) 
This type of glass is composed of boric oxide, aluminium 

oxide and alkali and\or alkaline earth oxides. Except for 

types 1 glass container, Glass containers for 

pharmaceutical preparations are not be re-used. It has a 

high hydrolytic and thermal shock resistance. It is 

chemically more inert than soda lime glass. It id mainly 

used in preparation of laboratory glass apparatus and 

containers for injection and water for injections. 

 

 
Figure 9: Borosilicate Glass. 

 

Type 2 Glass: De alkalized soda lime glass 

It has higher level of sodium and calcium oxide. It is less 

resistance to leaching property as compare to type 1 glass 

but more resistance than type 3. It is used to store 

infusion fluids, plasma and alkali sensitive products. 

 

 
Figure 10: De alkalized soda like glass. 
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Type 3: Regular soda lime Glass 

This type of glass contains metal oxides, sodium oxides, 

aluminium, earth oxides mainly calcium oxides. The 

main disadvantage is that it can leach alkali in the 

preparation, so it is used to store liquid formulation 

which are not alkali sensitive. It is also used to store all 

types of solid dosage forms. 

 

 
Figure 11: Regular soda lime glass. 

 

Plastics
[10][12][32] 

Plastics are very commonly used for packaging 

Pharmacutical products. These continue about 20% of 

weight of all pharmaceutical packaging. Plastics can be 

easily molded to required shape. 

 

 
Figure 12: Plastic containers. 

 

Advantages 

1. They are unbreakable. 

2. They have less wt. than glass and so their transport 

cost is also very less. 

3. They are available in various size and shapes. 

4. They can be easily molded into desired shape. 

5. They provide good protection power against 

chemical hazard. 
6. They do not have alkali leaching property as in glass 

containers
.[1][8][12] 

7. They also have stuck back feature. 

Disadvantages 

1. The main disadvantage is permeation. The 

atmospheric gases, vapers or liquid from 

surrounding environment can easily migrate into 

plastic containers. 

2. Permeation causes problem of oxidation and can 

degrade the product which is sensitive to oxidation. 

3. They also have leaching problem, for e.g dyes which 

are used as coloring agent may migrate into product 

from the container. 
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4. Another problem is sorption is the process of 

removal of one or more constituents from the 

product by packaging material. This can affect the 

therapeutic efficiency of the product. 

5. Preservative can also be absorbed by the container 

material. This may change the flexibility of the 

containers. 

 

Materials used for making plastic Containers 

1. Polyethylene
[10][32] 

Polyethylene is very commonly used polymer. It is 

available in high destiny, medium destiny and low 

density grades. Mainly high density polyethylene is used 

for pharmaceuticals. It provides protection against 

moisture but poor protection against oxygen & other 

environmental gases. The containers prepared from 

polyethylene cannot be sterilized by heat but can be 

easily sterilized by autoclave. Polyethylene’s have 

melting point range of 120-150c. It has an excellent 

chemical resistance, it means it provide protection 

against strong acid & alkali. It is used to prepare plastic 

bag, plastic films, bottles etc. 

 

 
Figure 13: Polyethylene. 

 

2. Polypropylene
[32][34]

 

It is very popularly used in pharmaceutical containers. It 

has many qualities of polyethylene. It has mpt. Of 170c 

which is higher than polyethylene and make it suitable 

for sterilization at high temp. It has very good resistance 

power to almost all types of chemicals. It is superior to 

low density polyethylene. The main drawback of 

polypropylene is its less clarity which can be improved 

by making thin walls containers. Other drawback is its 

brittleness at low temp. which can also be improved by 

mixing it with some proportion of polyethylene. 

 

 
Figure 14: Polypropylene. 

 

3. Polyvinylchloride
[10][12][43]

 

It has high clarity and good oxygen barrier. It is third 

most widely produced after polyethylene & 

polypropylene. It can be made softer flexible by 

incorporation of plasticizers. The heat stability of PVC is 

very poor and its mpt. Is 160c. It has good insulation 

properties but inferior than polyethylene & 

polypropylene. PVC can be used for making containers 

used for blood & blood components, catheters, bypass 

sets, hemodialysis sets etc. The main advantages of PVC 

include its transparency, light wt., softness, suitability for 

sterilization and biocompatibility. 
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Figure 15: Polyvinylchloride. 

 

4. Polyamide(NYLON)
[32][33][36] 

It is macromolecules having repeated units linked by 

amide bonds. Nylon is mainly artificially made. It can be 

produced by interaction of a diamine and a dicarboxylic 

acid. It has main advantage of good chemical resistance, 

high strength, good toughness, high heat resistance, good 

water resistance etc. it can be autoclaved easily. The 

main disadvantages is high moisture absorbtivity, 

attacked by oxidizing agents, strong acids & alkalis etc. 

 

 
Figure 16: Polyamide. 

 

5. Polystyrene
[20][22][29]

 

It is made from petroleum. It is non biodegradable, light 

and rigid. Its main advantages are that it is inexpensive, 

resistance to acids, strong alkalis & strong oxidizing 

agents, high heat resistance, expandable etc. The main 

disadvantages is that it can leach styrene & benzene 

when come in contact with warm food, oils, alcohols etc. 

which causes contamination of product. 

 

 
Figure 17: Polystyrene. 
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6. Polycarbonate
[34][38][40] 

Polycarbonate is resistance to dilute acids, oxidizing or 

reducing agents, salts, oils, greases, and aliphatic 

hydrocarbons. It is attacked by strong acids, reducing 

agents, amines, ketones, aromatic hydrocarbons, and 

some alcohols. It has highest impact strength and 

inexpensive. It is clear and very good heat resistance 

power. It is mainly used for manufacturing of surgical 

equipment. 

 

 
Figure 18: polycarbonate. 

 

Closures
[1][15][18]

 

This is the most critical component a containers. An 

effective closure system prevents the loss of material 

from the container, prevent the environmental 

contamination of the product, prevent the microbes to 

enter inside the containers. 

 

Ideal properties of a closure
[1][15]

 

1. It should be inert. 

2. It should be compatible with product and container. 

3. It should have a property of resealable. 

4. It should be economical. 

5. It should provide an effective seal. 

6. It should be easily handlable. 

 

Design of Closures 

Closures are available in five main designs. Their  details 

are as follows. 

1. Threaded screw type
[17][18][19]

 

These are made up of aluminium, tin, or plastic. As the 

name indicates they contain threads which gets engaged 

with the threads present on the neck of containers. These 

type of closures provide the effective seal which protect 

the product from physical and chemical reaction. Plastic 

caps are more popular than metal because plastics are 

resistance to corrosion. 

   

 
Figure 19: Threaded screw cap. 

 

2. Lug cap
[17][18][19]

 

The difference in lug cap and thread cap is that in thread 

cap, continuous threads are present but in lug cap threads 

are present in intermittent fashion. Another difference is 

that lug cap requires only a quarter turn. Lug cap are 

mainly used in storage of foods products. 
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Figure 20: Lug cap. 

 

3. Crown caps
[17][18][19]

 

These caps are made up of metal and commonly used for 

bevrages bottles. These also provides an effective seal 

and cannot be open with hands. These cannot be seal 

again. 

 

 
Figure 21: Crown cap. 

 

4. Roll on Closures
[17][18][19]

 

Roll on closure contains the aluminium roll on cap which 

can be easily sealed, opened and closed. These are 

available in re sealable, non-sealable & pilfer proof type 

forms. These are available for use on glass or plastic 

bottles & jar for food, beverages, chemicals and 

pharmaceuticals.

 

 
Figure 22: Roll on cap. 

 

5. Pilfer Proof closure
[17][18][19] 

In this additional length extends below to threaded 

portion which forms a bridge. When the closure is 

removed then the bridge break and the additional portion 

remains place on neck of container which show its 

opening. 

 

 
Figure 23: Pilfer Proof Closures. 
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Material used for construction of closures
[8][9][12]

 

Rubber
[8]

 

 
Figure 24: Rubber. 

 

It is used for construction of closures for vials, 

transfusion bottle fluids etc. many types of rubbers are 

used for this purpose for e.g butyl rubber, nitrile rubber, 

silicon rubber etc. butyl rubber is bery commonly used 

because of its low absorption property and also they are 

cheaper than other synthetic rubber but it decompose 

above 130 c. nitrile rubber has oil resistant and heat 

resistant property but it can absorb the preservative from 

the preparation. silicon rubbers have very low absorption 

and permeability of water and are stable for long time. 

But they are very expensive.  

 

A rubber is prepared by mixing a base polymer with 

additives. The selection of base polymer and additives 

depends upon the type of rubber properties to be desired. 

The resultant rubber is non vulcanized compound. 

 

MACHINERY FOR PACKAGING
[25][27] 

The machinery is an important technique for packaging 

the any medicines or other materials. 

 

1. Strip packing machine
[27]

 

This model is applied for the packing of tablets, candy 

and pills in medicine, healthcare, chemical, and foodstuff 

industry etc with automatic double-aluminium foil hot 

sealing. Meetings the requirement of sealing for avoiding 

light, and also it is for double plastic hot sealing packing.

 

 
Figure 25: Strip packing machine. 

 

2. Blister Packing Machine
[27][28]

 

It is high quality machine, which are suitable for 

handling automatic loading, filling, or non-stop feeding. 

Blister packaging machines are used by pharmaceutical 

industry to pack capsules and tablets. The packaging and 

then in to and feeder which in turn can either be linear 

feeder or a brush box feeder depending on the shape of 

the product and also the material to be used. 
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Figure 26: Blister packing machine. 

 

3. Cartooning Machine
[28][29] 

This machine is applied to automatically box packing for 

medicine board, medicine bottle, soft box with palletized 

granule and ointment, Such as automatically boxing 

package of medicine, cosmetics. This machine features 

stable performance, compact structure and beautiful 

appearance. And its can automatically print stainless 

steel stamp. 

 

 
Figure 27: Cartooningmachine. 

 

4. Ampoule Filling machine
[27][28]

 

These high precision machines completely encase the 

product in the inert glass & don not have a rubber 

stopper or any other material in direct contact with the 

drug. The line can be applied to fill 1-20ML ampoule 

with washing. Three times air sparying, drying, and 

sterilization, colling, liquid filling amd protection 

gaseous filling. 

 

 
Figure 28: Ampoule Filling machine. 

 

Recent Packaging Technologies
[15][26][38][39][40] 

1. Blow-filed-seal packaging
[15][38]

 

Plastic containers are made, filled with sterile filtered 

product, and sealed in an uninterrupted sequence of 

activities using aseptic blow-fill-seal technology, all 

within the controlled sterile environment of a single 

machine. 

 

A reliable, cutting-edge aseptic processing technique 

known for its inherent operational benefits over 

traditional aseptic production is the Blow- fill-seal 

procedure. A special mix of packaging design flexibility, 

cheap operating costs, and high sterility assurance is 

provided by blow-fill-seal systems. The devices are 

relatively space-efficient and only require a minimal 

number of operates. 

 

2. Eco-Friendly pharmaceutical Packaging
[39][40]

 

The term “eco-friendly”. Often referred to as 

“environmental friendly”, “nature-friendly,” refers to 

packaging that use materials that are safe foe the 

environment in its creation in order to cause little to no 

harm to the environment. Eco-labels are frequently used 

to identify these environmentally friendly pharmaceutical 
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packaging materials. The usage of biodegradable and 

environmentally friendly packaging materials is being 

introduced through a number of research and 

development initiatives. The development biodegradable 

and environmentally friendly packaging materials is 

necessary in the morden era and must be used to replace 

or supplement currently available packaging materials. 

 

Qualities of Eco-friendly Pharmacutical packaging 

Material 

Reduce
[39][40]

 

One of the qualities of eco-friendly pharmaceutical 

packaging material is that it minimises the amount of 

packaging needed. This lowers the amount of 

degradation products that are needlessly dumped. 

Additionally, some statutory requirements forbid the 

overpackaging of some formulas. Use several dosage 

containers rather than single-use ones, for instance, and 

one large bottle of formulation rather than several tiny 

ones. The following are the top three factors for 

minimising pharmaceutical packaging material. 

 

Recycle
[39][40]

 

Eco-friendly packaging materials have the ability to be 

recycled into newer packaging. Examples of recyclable, 

environmentally friendly packaging materials include 

glass, metal, thermoplastic, paper, and paperboard. 

Additionally, materials recovered through glass and 

metal recycling are much less dangerous for 

microorganisms used in formulations. 

 

Reuse
[39][40]

 

The ability to environmentally friendly packaging 

materials to be used repeatedly is referred to as reuse. 

The utilization of packaging material in its original state 

is a feature of this attribute. For instance, the body shop 

sells a verity of toiletries and cleaning products in 

resealable or returnable containers. 

 

Renew
[39][40]

 

Eco-friendly packaging materials made of renewable 

natural resources have the ability to be processed again 

to create new packaging, such as thermoplastic. 

 

Repurpose
[39][40]

 

Eco-friendly packaging materials have the ability to be 

mould into unique shapes for various pharmaceutical 

applications.  

 

CONCLUSION 

In conclusion, pharmaceutical packaging technology 

plays a vital role in protecting medicines from 

environmental, chemical, and physical damage while 

ensuring safety, stability, identification, storage, and 

patient convenience. Different types of packaging 

materials such as glass and plastics, along with suitable 

closures and advanced packaging machinery, help 

maintain the quality and effectiveness of pharmaceutical 

products. Modern packaging technologies like blow-fill-

seal systems and eco-friendly packaging have further 

improved sterility, efficiency, and environmental 

sustainability. Therefore, proper selection of packaging 

materials, containers, and packaging methods is essential 

for delivering safe, effective, and high-quality 

pharmaceutical products to patients. 
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