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Packaging materials: Types, selection criteria,
advantages and disadvantages of glass, plastic, metal,
rubber as packaging materials
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TYPE DESCRIPTION CHARACTERISTICS Type of test GENERAL USE
Typel | Borosilicate glass | Highly resistant and chemically inert | Powdered glass Buffered and
glass. Alkalis and earth cations of test unbuffered aqueous
glass are replaced by boron and/or solution
aluminum and zinc. These are used
to contain strong acids and alkalis.
Type Il |Treated sodalime| These are more chemicallyinert | Water attack test| Itis suitable for most
glass than Type I glass. The glass surface acidic and neutral
is de-alkalized by "Sulphur aqueous preparations.
treatment” which prevents (Solution containing pH
blooming/weathering from bottles. below or equal to 7)
Type III | Regular soda lime Untreated soda lime glass with Powdered glass Dry powder and
glass average chemical resistance test Oleaginous solution
Type IV | General Purpose | Not used for parenteral, used only | Powdered glass | Not for parenteral, used

soda lime glass

for products intended to be used

orally or topically.

fest

for tablet, capsule, oral
solution or suspensions




Advantages of glass packaging (T QB IoIT & ATH

1. Glass containers are mainly used in the packaging of liquid
preparations due to their rigidity and their superior protective
properties. ®1d & HeRl DI ITIN T Y J 37D BRI
3R IP I8k JRETHD N & HRUN XA JATRA! D UbToiT H
ERUREIGIN
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Coloured glass (amber glass and red coloured glass) can

protect its content from ultraviolet rays and certain
wavelengths. Y9 ®F (TR HIF 3R A I B Hia)

&mﬁqmﬁﬁwéﬁmﬁaﬁ?gw I <& ¥ &=
JHdl g |

Glass containers can be easily sterilized using heat. ®d P

PRI B TH BT IUANT HReh ! H HICTUR R fbar ST
qhdl |

Glass containers are available in various shapes and sizes.

Hid B HeR (AN BTl 3R PRI H STA B |
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Disadvantages of glass packaging T¢Il Yo & RCESIG]

1. High risk during the transport and handling because it is fragile in

nature. GRAg 3R TG-IWd & SR I SIRIH i I8 TPl
o 99® B

2. Glass is heavy in weight than others. &g 3 G| s o ™

YR I B |

3. During heat sterilization, some types of glass containers have the
tendency of shedding some part of the silica into the formulation.

TH TG & IRA, 3 TSR &b T beR| H et & oo
e P! B | 98T ¢4 &1 gl gl ¢
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e Plastic is a polymer. A polymer is a substance made of many
repeating units.

Lﬂll%dgrb U dgdap % JifeTR g Glgxlg S didl Shigdl g &1 Uch

Ucrd g




PLASTIC AS PACKAGING MATERIALS

e The word polymer derived from two Greek words poly, meaning
many, and meros, meaning parts or units.

Wwﬁ%m&ﬁqﬁr gt 3rf 8 3, 3R AR, gt
3 B U T ghTs, A AR a1 8

e A polymer can be thought of as a chain in which each link is a "mer”
or monomer. The chain of polymer is formed by joining or
polymerizing at least 1, OOO monomers links together.

TH UaHR @l T 47 & =9 H el o Ihdl g o Jdd e
TH "I g1 AR g1 UIeR &1 99 HH ¥ &9 1,000 AHHY e
DI TH 1Y SIS T RIS ®3 I §-dil 8|
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1. Thermosetting type 4

e When heated they may become flexible but they do not become
liquid.

e e.g., Urea formaldehyde (UF), Phenol formaldehyde, Melamine
formaldehyde (MF), Epoxy resins (epoxides), Polyurethanes (PURS)

2. Thermoplastics type

e On heating they are soften to viscous fluid which harden again on
cooling.

e e.g., Polyethylene (HDPE - LDPE), Polyvinylchloride (PVC),
Polystyrene, Polypropylene, Nylon, Polyethylene terephthalate

(PET), Polyvinylidene chloride (PVdC), Polycarbonate, Acrylonitrile
butadiene styrene (ABS)
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Plastic containers are light in weight and can be handled
easily.
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Plastic can be easily moulded or remoulded.
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Plastic containers are cost effective and economical.
Suitable for use as a container, closure, and as secondary
packaging.

WIed & HeAY aRTd YHTT 3R fPwradt g1 we,
TR 3 Yhs UHoliT & U A IUAhT & e Iuga|

Plastic containers do not break easily.
WATRE® & PR AT A 81 ged.




1.

2. S

They are not as chemically inert as Type-I glass. CIQU-| Il ol

mw%w@rﬁrf@mﬁ%

ome plastic containers are very heat sensitive. P IR

Wﬂﬁf%ﬂ%&ﬂ%ﬂéﬁsﬂa@ﬁél

. Plastic Contalners are not as impermeable to gas and vapour as

glass. WIRC® P HeAX HId DI ale 19 3R 919 & T 318
T

Additives in the plastic are easily leached into the products.
Some plastics undergo stress cracking and distortion from

contact with chemicals. WIRcH H ﬁﬁ\?{ ufefeor M 9
el § e Old 81 $© WIe [ & HUch H 34 I 1H
Waﬁvﬁ?ﬂm“@ruﬁﬁ%
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Metal is one of the way for packaging of most hazards substances
the metals commonly used for this purpose are aluminum foil, tin plated, steel,
lead etc. Metals are used in most of the collapsible tubes packaging.

SHTIBTRT WRATS TaTdl Bl YIS o ot u1g U Tl &, 39 eI &
foTT 3MHAR TR THITH o, fod wics, ia, Wi 3nfe urdsh &1 SuanT fohal
Wélﬂlﬂeﬁﬁw&@waﬁmaﬁwf[mw%l




e The collapsible metal tube is an attractive container that
permits controlled amounts to be dispensed easily, with
good reclosure, and adequate protectlon of the product

YT 41q SF T 3HTehteh e § Sff Fafd Arm o ares}
RE ¥ d¢ I 3R IdE P! T &M & 1Y EHT
faafed e Pt AT < B

e Itislight in weight and unbreakable and lends itself to high-
speed automatic filling operations. Most commonly used are
tin, aluminum and lead.

Tg dwﬂﬁwsﬁv&m‘d%sﬁ?ﬁﬂﬁrdm gTerd HRH &
TaTed B 9em B oMdR W o, Tepifen ok e &
JUanT fhaT SIaT B |
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The collapsible metal tube is an attractive container that
permits controlled amounts to be dispensed easily, with
good reclosure, and adequate protection of the product.

It is light in weight and unbreakable and lends itself to high-
speed automatic filling operations. Most commonly used are

tin, aluminum and lead.

Tin containers are preferred for food, pharmaceuticals and
any product for which purity is considered.

Tin is the most chemically inert of all collapsible metal tubes.
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1. Metal covering is impermeable for the light, moisture and IND’@
gases so it provides high degree of protection against the

environment issue. YlJ PT H[ARUT YDIT], THT 3R T & fo
3T 2, SUIT U8 YUfRU & T & WA I= TR B

&M U Bl g

2. Due to hardness of metal, it is not easily breakable, and easy
in transports and handling. Ylq Pl HSIRAl d HRU[, Yg
gwﬁﬁﬁﬁa g =gl 8, 3R uRde 3R gafei H MM

|

3. They are light in weight compared to glass containers. Y Hid
P HCAR]I I T H Il H Beb Bl g |

4. Attractive labels are easily printed on the surface of metals.

YTl BT T8 W ATHYP dad AT & Jiad 81 S |




4.

. They show high economical value. d 3= 3T HA Qi

gl

. Due to heavy weight it is easy in transport. YR aoH &

HRUT STHT URdET I B

. Some metals are reacts to the products and cause %oisoning

conditions. P Ug_’ CHIQI HQWW%
fSTaddT & fRufd Uar F=al 6 |

Rusting is cause in some metals by absorbing the moisture.

$S YT H ST T DT HRUT TH Dl GRS HRAT BT
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RUBBER AS PACKAGING MATERIALS INDIA

e Definition: Rubber is used mainly for the construction of closure meant for
vials, transfusion fluid bottles, dropping bottles and as washers in many other
types of products.

TRYUTYT: ISR BT IUINT &7 =7 I MR, SRS avd gard & diddl, SiuT
@ldﬂ%&o foTT FdioR o AT 3R 5 3 UBR & A6l H di’R & =0 H o
SIS
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e Silicone is the most expensive and although the most inert, is readily
permeable to moisture, gases and absorbent to certain preservatives.

RyferpiT Ta e € 3R eeife 9oy AfSpg 2 g =) 79 & forw
T J IR § 3R $© URRED! & o 3wy g




e [tshould be soft.

Ig A gHT 918,

e It should be quite elastic.

T8 HIh! dkaGR gHl dlieu.

e [t should not absorb medicament.
3 3NN BT AN Tl BT Al

e [tshould prevent entry of moisture and air.

@ﬁﬁw%@mml JpT TR |

e [tshould be compatible with pharmaceutical ingredient.

U8 BIAIRGfCH T U o 1Y TI1d g1 AoVl

e Itshould be non-toxic and non-reactive.

g IR faver ¢k TR Ufdishaniie g =g Ul
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Natural rubber: Latex of Hevea brasiliensis.

T Ta3: giaaT SRITCYf=IY Bl ey |

Synthetic rubber: They are polymers synthesized from petroleum
by products.

Ridfe® Tav: 9 UTifergd Ide] I IRNd Uiier R g |




1. Activators: e.g.: Zinc oxide, Zine stearate etc.

2. Filter: e.g.: Carbon black, Calcium carbonate.

3. Vulcanising agent: e.g.: Sulphur.
4. Accelerators: e.g.: Thiazoles.
5. Lubricant: e.g.: Tale and Zn stearate.

6. Pigment: e.g.: Oxides and sulphides of iron.

7. Softeners: e.g.: Mineral oil and pine oil.
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Water absorption is very low, so it provides the better resistance
against the moisture and humidity.

STel S{aRNYU §gd HH 8IdT 6, @ﬁma‘s’ﬂtﬁ\%ﬁ?dw & faaT® dgR
feRIY Y& &Rl |

Due to stretchable nature, it is easy to handling and transport.

WWW%W@HM@?WWW%

It is the cheaper materials than metal and glass. It shows good
economical value.

gguﬁsﬁvmﬁ@amﬁﬂ%ﬂW% I8 331 3 Hed gl
|
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Most of the rubber materials are used for the closing apparatus
and provide protection against any contammatlon

SITIHTRT ISR AT BT ITANT JHYT IUBRUT & fo1d fhar STl § 3R
g foodlt +ff Tguor ¥ qRe&m U IRl g

Nitrile rubber is heat resistant and oil resistant due to presence of
nitrile group.

AZCTRd UHg &I IURYTT & HRUT A3ered &R TH UfoRidt 3R dd
yfeRIel 21
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Absorption of bactericide and leaching of extractives are
considerable.

p BT THETAT BTh| Hecdgu

It does not perform well when exposed to the chemicals
substances.

IS UeTdf & TP § 3H R I8 33T USRI "l
HAT g |

gg Sgd e § |
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Sometime rubber materials also reacts the products material
and alters the products physical and chemical properties.

Fft-Ft Yav It ot Sare Il wR ufafar st @ ok
IdE & Hifae 3R IErafe ol & 9ad 3l 2
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CLOSURES

Advantages of closures 4G I & dTH
1. It prevents loss of material by spllllng or volatilisation. g R an

aTEEﬁW@rﬂmT/ﬁ & JHUM DI Jbdl §

2. It protects the products from dirt and micro-organism. 4% dd«lldl

ﬁwﬂsﬁvﬁ&nsﬂ?ﬁ@raﬂm%
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b. Crown type Hpc Ul
c. Push-fit cap E[QT—]cav_cr cId
d. Screw type g UPIR

Plug type: The closure of this type is a push fit into the neck of
container e.g., cork or glass stopper. Now-a-days plastic stoppers
are used due to unbreakable and flexible property.

W YPR: 39 UHR P FAloR dHeR HI T H Th g [he
gl 8 S, ®id I AN RIR| HNHhd WIRked LIaY oI
ST 37¢e 3R AU & BRI [bdT STl g |




Crown type: The cap is commonly used as crimped closure
for beverage bottles.

HIS- YHR: Ul BT ITANT MHIR R U B! Sidall &b o
fohrg FeoR & U | foar Sirar 2|

Push-fit cap: These are simple slide fit over the neck of the
container. These made up of plastic.

q=I-flhe &U: I HeR P e IR YR Wgs fihe 8id |
Y TRe®d o 94 B,
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d. Screw type: It consists of three components:/ Ud UhR: Eﬂﬁ diF gedh gid %

1.Cap / &Y
2.Wad / dIs

3. Liner / dIg-X

Cap: It is made up of tin plate or aluminium metal. A black cap fits
over the neck of container. Caps are also made up of plastic
material.
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Wad: It is a seal which prevents contamination of product.
Wads are made up of rubber or silicone rubber.

qTS: 98 Udh UId § Sl 316 &l gud oI+ I §91d! 8| 98 &R T
foferepi IR I s 8id B

Liner: It is made up of foils, plastic film, wax and paper.

TSR I8 Usll, WIRke s fthed, HIF 3R SRS A &1 8idl g




TYPES OF PACKAGING TEST

Drop test / ga usteror

Collapsibility test / dsemiterar wreror

Vibration test / o= udigron

Shock test / strer udteror

Inclined impact test/ =g Tvma alreror

Revolving drum test/ uftrmdt o udteror
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