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ABSTRACT 

The present work reports a review on the properties of nanocomposites for packaging 
application. Nanocomposites are multiphase solid materials where one of the phases has one, 
two, or three dimensions of lesser than 100 nm or structures having nano-scale repeat distances 
between the different phases that make up the material. Packaging is the science, art, and 
technology of enclosing or protecting products for distribution, storage, sale, and use. Packaging 
contains protects, preserves, transports, informs and sells. Modern packaging materials for 
electronic equipment are becoming more and more important in the age of our highly 
sophisticated electronic equipment. A packaging system should have non-degradable and non-
hazardous materials. It should have electrostatic shielding. It should be reusable, electrostatic 
dissipative, moisture barrier and shock protective. 
Keywords: CE, electrostatic shielding, nanocomposite materials, corrosion inhibition, resilience, 
creep, hygroscopicity. 
 

INTRODUCTION 

Packaging of consumer electronics (CE) 

products is a challenging job. Electronic 

components and systems are very delicate 

and fragile. The handling of these systems 

requires great care and sophistication. CE 

travel long distance to reach the hands 

of consumers. Suitable packaging 

materials and techniques can make 

substantial saving. The literature presents 

packaging for CE goods with the goal of  

 

 

economic savings. Materials used in the 

packaging of electronic items must be 

light, strong enough to hold the goods, 

water resistant, resilient enough to limit 

the transfer of shock and stresses, 

lightening resistant, static charge resistant 

and EMI shielding properties [1]. It is very 

difficult to have all these properties in a 

single material. Therefore, combinations 

of materials are used to package 
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electronics items to achieve the required 

properties in the packaging material. 

When these materials are put together they 

form composite and when their dimension 

in nano scale is considered, they are called 

nanocomposites. The nanocomposites 

used to package electronics components 

are of different types. A brief of the 

nanocomposites and its properties are 

discussed in this review article. Packaging 

is the science, art, and technology of 

enclosing or protecting products for   

distribution, storage, sale, and use. The 

primary roles of packaging are to contain, 

protect, and preserve a product with 

handling and presentation. It must carry 

out these functions under reasonable 

conditions of manufacture, distribution, 

warehousing, retailing and use [2]. 

     Electronic packaging is a major 

discipline in this field. It includes a wide 

variety of technologies. It refers to 

enclosures and protective features built 

into the product itself and not to shipping 

containers. It applies both to end products 

and to components. 

 IMPORTANCE OF PACKAGING 

There are about 2500 units engaged in the 

production of electronic goods in the 

country. With the growing demand of 

electronic goods, we need a packaging 

system. Below some points are discussed 

which show the importance of packaging:  

 A. Protection from Dust 

Dust is a nuisance. A coal dust forms 

explosive mixtures with air. Other dusts 

may be toxic or even radioactive. Dust can 

also change the connection between two 

electronic equipments [3]. 

 

B. Protection from Mechanical Hazards 

 Mechanical hazards are characterized by 

sudden and substantial change of velocity 

or acceleration by dropping and rolling of 

equipment; or by vibration produced by an 

oscillation or motion about a fixed 

reference point; or by compression. 

Electronic goods are fragile and 

susceptible to breaks, shocks, 

compression, and vibrations. 

C. Protection from Climatic Hazards 

Electronic goods are made from metals 

hence they are prone to corrosion. 

Temperature affects the resistance of 

conductors of electronic goods. Moisture 

is also hazardous. It causes short circuit.  

D. Protection from Electrostatic 

Discharge 

Electrostatic charge is easily generated 

when two materials from the triboseries 
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are brought together or separate or rub 

each other e.g. on walking on a carpet in 

dry condition (1% Rh) can generate 

charge up to 35,000 volts. ESD can cause 

particle degradation of the circuit.  

E. Protection from Water 

Exposure to water on an electronic good 

may completely destroy it [4]. 

PACKAGING MATERIALS 

A general knowledge of the composition, 

characteristics and methods of application 

of the composites used for packaging 

electronic materials is very important from 

the point of performance standards. The 

most commonly used packaging 

components are:- 

 

A. Barrier and Wrapping Materials 

These materials are flexible in nature and 

are designed to withstand the penetration 

of water, water vapour, greases, and 

certain gases. These are of two types:  

(1) Opaque: 

Opaque barrier materials are specially 

manufactured papers made to resist 

puncture, tear in shipping and handling, 

water vapour proof, grease proof or gas 

proof. They resist heat, flame, mould etc. 

They may be non-toxic, odourless and 

tasteless. 

(2) Transparent: 

Transparent barrier materials are non-

fibrous, thin, flexible, and basic organic 

plastic materials. They are highly 

desirable due to their clearness and 

protective characteristics. 

Usually these materials are received in 

rolls. They should be stored at a 

temperature of 80C to 25oC and at a 

relative humidity of 40% to 50%. 

Some of the common wrapping and 

barrier materials are:- 

Paper craft, reinforced paper, glassine 

paper, polyethylene film low density, 

plain grease proof paper , PVC film, 

vegetable parchment paper , aluminium 

foil,  waxed paper, paper laminates, tissue 

paper, foil laminates, VFI or VCI paper 

and wet strength paper. 

B. Cushioning Materials 

Cushioning materials give protection to 

the items from mechanical damage by 

absorbing the energy of shocks and 

vibration caused by external forces. These 

may be subdivided into the following 

groups according to their function: 

(1) Space fillers: 

These materials are used to fill empty 

spaces in a container to prevent the 
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movement of an abrasion to the contents. 

Some of these materials are: 

Ground cork, paper shavings, saw dust, 

cut pieces of polystyrene, paddy straw, 

and dry grass, felt, wood wool, and 

corrugated fibre board. 

(2) Resilient Cushioning Systems: 

A resilient cushioning system has the 

property of deforming upon the 

application of a load and the ability to 

recover rapidly and almost completely on 

removing the load. Some of these 

materials are: 

Rubberized hair, rubber open and closed 

cells, rubberized coir, felt, polyurethane 

foam, springs, and shock mounts, 

expanded polyethylene, air bubbles and 

expanded polystyrene (flexible). 

(3) Non-Resilient Cushioning Systems: 

A non-resilient cushioning system has no 

appreciable recovery after deformation. 

Some of these materials are: 

Moulded pulp container , PVC foam, 

polyurethane foam rigid, honey-comb 

structure and expanded polystyrene rigid. 

C. Unit or Consumer Pack 

Unit or consumer packs must protect the 

store from dirt, dust, moisture, insects etc. 

Some of these materials are: 

Glass bottles and jars; metal cans; 

aerosols; composite containers; cardboard 

containers and cartons; collapsible tubes 

made of both metals and plastics; moulded 

rigid; semi-rigid plastic containers; 

wallets; moulded pulp containers; flexible 

packages made of paper; films, foils and 

laminates. 

D. Shipping or Bulk Containers 

These are outer containers and have great 

strength. They protect the item(s) from 

physical and climatic hazards and also 

from dirt, dust, moisture, heat, insects and 

rodents or other foreign bodies. Some of 

these materials are:- 

Timber boxes; jute, paper and plastic 

sacks; plywood cases; fibred rums; crates 

wooden; steel drums; corrugated and solid 

fibre board; bales and baling boxes 

E. Blocking, Bracing and Bolting 

These materials minimize or completely 

eliminate movement of the item inside the 

package. Blocking and bracing also 

provide mechanical protection to the store 

by distributing or transferring 

concentrated loads on the store to larger 

areas or other faces of the containers. 

For light weight items, commonly used 

blocking/bracing materials are open end 

cells and trays of corrugated fibre board; 
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flat corrugated fibre board pads and 

corrugated fibre board liners. For heavy 

items, timber and plywood blocks are 

used. Commonly used bolting materials 

are: 

Machine bolts; carriage bolts; step bolts 

and U bolts (for special conditions). 

F. Ancillary Materials 

Along with the packaging components, 

various ancillary materials such as straps, 

tapes, liners, closures and labels are also 

used. 

(1) Straps 

In packaging, strapping is used for 

reinforcing packages, Bundling, 

Palletizing, Unitizing, Closing, and 

Baling.There are two types of strapping: 

Metal strapping – flat or round 

Non-metallic strapping – nylon and plastic 

strapping or rayon cord 

 (2) Tapes 

Tapes are used for sealing and closing the 

containers. Commonly used tapes are 

tapes gummed and tapes adhesive 

(3) Liners 

Liners are the physical barriers introduced 

between the shipping containers and the 

contents and provide protection against 

climatic deterioration. The following types 

are generally used: 

Water – proof bags made from Kraft 

union paper 

Polythene bag liner for jute/paper sacks 

(4) Closures 

The function of closures is to protect the 

store from dirt, dust, moisture, gases etc. 

They are generally of two types: metallic 

and plastic. 

(5) Desiccants 

Desiccants are used in packs in which air 

has to be maintained in a dry condition. 

The commonly used desiccants are:  silica 

gel, activated alumina and activated clay. 

 Final choice of the material is made only 

in relation to the nature of the article to be 

packed [5]. 

CONVENTIONAL MATERIALS AND 

THEIR LIMITATIONS 

A comparative study of conventional 

materials (plastics, ceramics and metals) is 

as follows: 

• Plastics are of low density. They have 

good short-term chemical resistance but 

they lack thermal stability and have only 

moderate resistance to environmental 

degradation (especially that caused by the 

photo-chemical effects of sunlight). They 

have poor mechanical properties, but are 

easily fabricated and joined. 
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• Ceramics may be of low density 

(although some are very dense). They 

have great thermal stability and are 

resistant to most forms of attack (abrasion, 

wear, corrosion). Although intrinsically 

very rigid and strong because of their 

chemical bonding, they are all brittle and 

can be formed and shaped only with 

difficulty. 

 • Metals are mostly of medium to high 

density — only magnesium, aluminium 

and beryllium can compete with plastics 

in this respect. Many have good thermal 

stability and may be made corrosion- 

resistant by alloying. They have useful 

mechanical properties and high toughness, 

and are easy to shape and join. It is the 

consequence of their ductility and 

resistance to cracking that metals, as a 

class, became (and remain) the preferred 

engineering materials. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Relationship between different classes of engineering materials showing the evolution of 

composites 

COMPOSITE MATERIALS 

In composites, materials are combined in such 

a way as to enable us to make better use of 

their virtues while minimizing to some extent 

the effects of their deficiencies. This process 

of optimization can release a designer from 

the constraints associated with the selection 

and manufacture of conventional materials. 

One can make use of tougher and lighter 

materials, with properties that can fill the 

requirements at a cheaper and better way. 

The Composite material is a material system 

composed of two or more dissimilar 

constituents, differing in forms, and insoluble 



   International Journal of Scientific and Innovative Research 2013; 1(2):83-98, 

P-ISSN 2347-2189, E- ISSN 2347-4971 

 

www.ijsir.co.in 89 

in each other, physically distinct and 

chemically inhomogeneous. The resulting 

product possesses properties much different 

from the properties of constituent materials 

which remain distinct at the macroscopic 

scale within the finished structure.      

A. Components of Composite Materials 

In practice, most composites consist of a bulk 

material, the matrix, and a reinforcement of 

some kind, added primarily to increase the 

strength and stiffness of the matrix. 

(1) Matrix 

The matrix isolates fibers from one another in 

order to prevent abrasion and formation of 

new surface flaws and acts as a bridge to hold 

the fibers in place. A good matrix should 

possess ability to deform easily under applied 

load, transfer the load onto the fibers and 

evenly distributive stress concentration. 

(2) Reinforcement 

The role of the reinforcement in a composite 

material is fundamentally of increasing the 

mechanical properties of the neat resin 

system. 

(3) Interface 

The interface is a bounding surface or zone 

where a discontinuity occurs, whether 

physical, mechanical, or chemical. The 

interface must be large and exhibit strong 

adhesion between fibers and matrix.  

B. Classification of Composites 

Composite materials can be classified into 

many categories. 

According to the type of matrix material they 

can be classified as follows: 

Metal Matrix Composites ( MMC ) 

MMC are composed of a metallic matrix (Al, 

Mg, Fe, Co, Cu) 

Ceramic Matrix Composites (CMC) 

CMC is a material consisting of a ceramic 

combined with a ceramic dispersed phase. 

Polymer Matrix Material (PMC) 

PMC are composed of a matrix from 

thermosetting (unsaturated polyester, epoxy) 

or thermoplastic (nylon, polystyrene) and 

embedded glass carbon, steel or Kevler fibers 

(dispersed phase).  

According to the type of reinforcing material 

type they can be classified into the following 

categories: 

(1) Particulate Composites: Particle 

reinforced composites consist of a matrix 

reinforced by a dispersed phase in the form of 

particles. It can be either of random 

orientation or preferred orientation. 

(2) Fibrous Composites 

 They are of two types:  

Short fiber 

Long fiber 
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Short fiber consist of a matrix reinforced by a 

dispersed phase in the form of discontinuous 

fibers either of random or preferred 

orientations while long fiber consist of a 

matrix reinforced by a dispersed phase in the 

form of continuous fibers. Long fiber can be 

either unidirectional or bidirectional. 

Laminate composites 

When a fiber reinforced composite consists of 

several layers with different fiber 

orientations, it is called multilayer composite. 

Apart from that, the two broad classes of 

composites are 

(1) Particulate Composites 

Here reinforcement is of particle nature 

(platelets are also included in this class). It 

may be spherical, cubic, tetragonal, a platelet, 

or of other regular or irregular shape, but it is 

approximately In general, particles are less 

resistant to fracture but enhance the stiffness 

of the composite to a certain limit. Particle 

fillers are widely used as they modify the 

thermal and electrical conductivities, improve 

performance at elevated temperatures, reduce 

friction, increase wear and abrasion 

resistance, improve mach inability, increase 

surface hardness equiaxed. and reduce 

shrinkage. 

 

 

(2) Fibrous Composites 

A fiber is characterized by its length being 

much greater compared to its cross-sectional 

dimensions. The dimensions of the 

reinforcement determine its capability of 

contributing its properties to the composite. 

Fibers improve the fracture resistance of the 

matrix by discouraging the growth of 

incipient cracks normal to the reinforcement. 

 Man-made filaments or fibers of non-

polymeric materials have more strength along 

their length because their small cross-

sectional dimensions minimize large flaws. In 

the case of polymeric materials, orientation of 

the molecular structure is responsible for high 

strength and stiffness. Fibers, because of their  

small cross-sectional dimensions, are not 

directly usable in engineering applications 

and are, therefore, embedded in matrix 

materials to form fibrous composites. The 

matrix serves to bind the fibers together, 

transfer loads to the fibers, and protect them 

against environmental attack and damage due 

to handling. In discontinuous fiber reinforced 

composites, the load transfer function of the 

matrix is more critical than in continuous 

fiber composites [8-16]. 

C. Bio-composites 

Bio-composites are composite materials 

formed by a matrix and a reinforcement of 
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natural fibers (usually derived from plants or 

cellulose). Bio-composites are the 

combination of natural fibers such as wood 

fibers (hardwood and softwood) or non-wood 

fibers (e.g., jute, wheat, kenaf, hemp, sisal, 

and flax) with polymer matrices or bio-

matrices like rice and natural rubber latex of 

plants. Bio-composites are emerging as a 

viable alternative to glass fiber composites, 

particularly in automotive, packaging, 

building, and consumer product industries, 

and are becoming one of the fastest growing 

additives for thermoplastics [17-21]. 

 

 

 

 

 

 

 

 

 

 

         Fig. 2 Different types of composite materials 

 

NANOTECHNOLOGY 

The word ‘nano’ is derived from Greek word 

‘dwarf’ and means 10-9 or one-billionth. Here 

it refers to one-billionth of a meter (nm). 1 

nanometer is about 3 to 4 atoms long. 

‘nanotechnology’ is the branch of science 

which means building and using materials, 

devices and machines at the nanometer 

(atomic/molecular) scale, making use of 

unique properties that occur for structures at 

those small dimensions [22-23].Small things are 

better because they are faster, lighter, 

cheaper, easily portable  and more energy 

efficient. There are two following reasons for 

the properties of materials/structures to be 

different at the nanoscale: 

1. Ratio of surface area to volume of structure 

increases. (Most atoms are or near the 

surface, which make them more reactive) 

2. Quantum mechanical effects are important. 

(Size of structure is on same scale as the 

wavelength so free electrons, and quantum 



   International Journal of Scientific and Innovative Research 2013; 1(2):83-98, 

P-ISSN 2347-2189, E- ISSN 2347-4971 

 

www.ijsir.co.in 92 

confinement occurs resulting in changes in electronic and optical properties).  

 NANOCOMPOSITE MATERIALS 

A nanocomposite is a multiphase solid 

material where one of the phases has one, 

two, or three dimensions of less than 100 

nanometer (nm), or structures having nano-

scale repeat distances between the different 

phases that make up the material [24]. In the 

broadest sense, this definition can include 

porous media, colloids, gels and copolymers, 

but is more usually taken to mean the solid 

combination of a bulk matrix and nano-

dimensional phase(s) differing in properties 

due to dissimilarities in structure and 

chemistry. The mechanical, electrical, 

thermal, optical, electrochemical, catalytic 

properties of the nanocomposite will differ 

markedly from that of the component 

materials. Size limits for these effects have 

been proposed [25] <5 nm for 

catalytic activity, <20 nm for making a hard 

magnetic material soft, <50 nm for refractive 

index changes, and <100 nm for 

achieving super magnetism, mechanical 

strengthening or restricting 

matrix dislocation movement. 

PROPERTIES OF MATERIALS 

REQUIRED FOR PACKAGING OF 

ELECTRONIC COMPONENTS 

 A. Requirement of protection from 

mechanical hazards 

Electronic goods are highly sensitive products 

and hence packing them effectively is 

important which requires: 

(1)Thick polystyrene surrounds 

(2) Strong outer cardboard box 

(3)Bubble wrap in a sufficient quantity to 

absorb impact. 

(4) Remote controls must be wrapped in 

bubble wrap and separately boxed.  

(5) Ensure batteries are removed before 

dispatch. 
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B. Requirement of Protection from 

Climatic Hazards 

(1) Commonly used packaging materials for 

electronic goods from climatic hazards are – 

expanded polystyrene moulded fitment 

(thermocole), LDPE reclosable bags, 

expanded polyethene, corrugated fiber board, 

honey comb packaging fitment, air bubble 

film etc.[4] 

(2) Corrosion inhibiting properties are 

additional properties that can prolong the 

lifetime of a wrapped item. Several types of 

corrosion inhibition protection are available 

such as contact phase, vapor phase and barrier 

phase corrosion inhibition. 

Contact phase corrosion inhibition is where 

the corrosive solution is in direct contact with 

the metal and the corrosion inhibiting 

substrate is in direct contact with the 

corrosive solution. 

The next type of corrosion inhibiting 

protection is barrier phase corrosion inhibitor, 

where the corrosive species has to penetrate 

through the corrosion inhibiting material in 

order to reach the surface of the metal. 

A third type of corrosion inhibiting protection 

is the vapor phase corrosion inhibitor where 

the inhibitor has to act at a distance [27]. 

 

 

 

 

 

 

 

Fig.4Use bubble wraps to pack the components [6] 

 

 

 

 

 

Fig.5Clean the electronic equipment and pack it tightly with foam sheets [6]. 
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C. Requirement of Protection from 

Electrostatic Discharge  

(1) Sheet of conductive material should be 

applied on outer side of the box and a sheet of 

dielectric material be applied in the middle of 

the box. 

(2) Multilayer packaging system is avoided as 

it results in high charge accumulation e.g. a 

plastic bag in fiber board box results in high 

charge production. 

(3) High resistivity in packaging system 

should be introduced. 

(4) Packaging should be inert to items to be 

protected and to the manufacture 

environment. 

(5) Polyethylene loaded with up to 20% of 

carbon black, tote boxes, dip tubes, antistatic 

foams, bubble wrap, using chemical on 

plastic bags like fatty ester, alkyl sulphide etc. 

are used. 

(6)Conductive filler like metal powder, nickel 

coated mica, glass beads etc. can also be used. 

(7) ESD prevention through the use of film 

packaging must be done using a conductive 

material such that it can be incorporated into 

a film. Three types of materials are available 

for incorporating into a film. They are anti-

stat, static dissipative or conductive materials. 

 

 

 

 

(8) For static dissipative and conductive 

materials, an entire layer of the film or a 

significant amount of the material, is 

incorporated into the film to cause the film to 

become static dissipative or conductive and 

the film will not biodegrade within a 

reasonable amount of time. Anti-stat 

materials have a lesser degree of conductivity, 

and therefore the loading amount in a film is 

very little. Therefore, anti-stat materials are 

mainly used. 

(9) An ABC film contains an internal anti-stat 

as opposed to an external topographical anti-

stat, which is incorporated into the film at a 

1% or less value. This internal anti-stat 

additive initially has a homogenous 

distribution throughout the film but 

eventually has equilibrium where the 

diffusion to the surface of the film occurs. 

This buildup on the surface of the humidity 

dependent anti-stat additive is hydrophilic and 

therefore humidity is attracted to the surface. 

The film surface then pulls any buildup of 

charge on the enclosed item away from the 

item and towards the film surface [27]. 
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Surface resistivity of common 

Materials 

Surface resistivity 

(Ohms/square) 

Plastics >1012 

Anti-static 1010-1012 

Static Dissipative 106-1012 

Conductive 10-106 

EMI Products 10-104 

Metals  

    

       Table [27] 

 

PROPERTIES OF PACKAGING 

MATERIALS 

There are many chemical and physical 

properties of packaging materials. But 

knowledge of the properties is very important 

for selecting proper packaging material. 

A. Resilience 

Resilience is the ability of the cushioning 

material to undergo deformation on the 

application of load and the ability to recover 

to its original shape and thickness on removal 

of load.  

B. Compression Set 

Compression set is the permanent 

deformation of the material due to either 

static load on the system or due to repeated 

transit compression. 

C. Rate of Recovery 

The time taken by the packaging material to 

return to its original shape after release of 

compression is known as rate of recovery. 

D. Cushioning Factor 

It is defined as the ratio of maximum load per 

unit area to the total energy absorbed per unit 

volume of packaging material. 

E. Creep 

Loss of thickness on the application of a 

constant load for a period of time is called 

creep. 

F. Damping 

Damping is the reduction of amplitude of 

oscillations of a material before it comes to 

rest. 
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G. Corrosion 

Corrosion is the gradual destruction of 

materials, (usually metals) by chemical 

reaction with its environment. 

H. Hygroscopicity 

Hygroscopicity is the ability of a substance to 

attract and hold water molecules from the 

surrounding environment by absorption or 

adsorption. 

I. Microbiological Susceptibility 

Resistance of some materials to microbial 

decay is low. Many materials can be treated 

to inhibit the growth of microbes. However, 

such treated materials are often very corrosive 

to metal surfaces and must be isolated from 

them. 

J. Abrasive Characteristics 

Abrasive characteristics mean polishing it to 

gain a smooth, reflective surface. It can also 

involve roughening as in satin, matte, or 

beaded finishes. 

K. Density 

In selecting the packaging materials, its 

density is also an important factor. For 

heavier items denser packaging material must 

be selected [5]. 

APPLICATION IN DEFENCE 
TELECOMMUNICATION 
EQUIPMENTS 
In case of telecommunication equipment, 

some of the specific defects which develop in 

tropical areas because of excessive heat, 

humidity, and fungus growth are given 

below- 

Condensers and resistances fail due to 

moisture. 

Transformers break down due to moisture 

penetration. 

Electrolytic action, visible in the form of 

corrosion, takes place in relay coils, 

transformers and similar equipments and 

causes eventual breakdown. Cable insulations 

breakdown. Moisture provides leakage paths  

The care and preservation of radar equipment 

generally consists of the following- 

Components prone to failure when subjected 

to tropical components should be replaced 

without delay. 

An auxiliary heating system such as electric 

bulbs should be fitted within the equipment, 

which should be switched on when the 

equipment is not in operation. 

Detachable small components may be stored 

in a hot box. 

Appropriate oils, lubricants, greases, and 

paints should be frequently applied on 

metallic surfaces. 

CONCLUSIONS 

Modern packaging materials for electronic 

equipments are becoming more and more 

important in the age of our highly 
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sophisticated electronic equipment. 

Packaging through the use of polymer films 

must take into consideration. All that might 

damage CE, such as electrostatic dissipation, 

corrosion, and disposal concerns of the bag 

after use should be concerned. A product such 

as an ABC film will provide static 

dissipation; prevent corrosion and biodegrade 

when exposed to moist conditions. 

In today's politically correct society more 

pressure from governments and action groups 

has been brought to bear to reduce the amount 

of packaging used and also to reuse the 

packages as many times as possible and to 

make good economic sense. 

Conclusion hence, it is understood that there 

is a great potential for application of various 

types of packaging materials in the growing 

market of electronic products. Therefore there 

exists a tremendous scope and future for the 

development of packaging materials for 

electronic goods protection. 
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