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The purpose of this Module is to explain processes
and procedures of blistering, packaging and
cartoning. In Module 104, you have already studied
briefly the importance of packaging and labelling.

This Module addresses primarily the blister and
strip packaging of solid dosage forms and then
takes you through the key aspects of cartoning,
labelling and In-Process Controls of packaging.

When completed, you will have acquired the
knowledge and skills on the principles and
functions of packaging, safe handling and
application of blistering machines including its
cleaning and quality monitoring during and at the
end of production processes.

This Module consists of the following three
integrated Units:

Overview of
the Module

Learning Outcomes

When you complete the Module, you will have the
following specific competencies:

1. Perform blistering of tablets and capsules

2. Demonstrate manual packaging and cartoning
as per the BMR

3. Employ correct documentation procedures and
apply SOPs correctly.

Credit Value

The credit value of this module is 5 credits which
equals to 105 hours of nominal learning time. This
includes theory lesson (face-to-face), supervised
and self-directed practice sessions, and
continuous and summative assessment (learning
controls).

P 'I 'I 'l Unit 1
The Principles of

Blistering of Tablets
and Capsules

The Process of
Blistering

10 | Overview of the Module
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Assessment

At the end of every Unit there are learning and
self-assessment activities. The learning and
assessment activities provide you with the
opportunity to apply knowledge and skills you
have acquired. You should successful complete
all the learning and assessment activities as
evidence that you actually master the skills and
related knowledge in this module.

Your Instructor too will carry out a formal
assessment as evidence of your certification.
As before, the mode of assessment will be
both continuous (formative assessment) and
summative (external assessment).

In this module, your continuous assessment,
both theoretical and practical consisting of
30% of all units, will be considered for the final
grading.

The final assessment of the entire module will
be an examination of both theory (30%) and
demonstration or practicalsessions (40%),
which will be carried forward for the purpose of
certification.

12 | Overview of the Module
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The Principles of Blistering
of Tablets and Capsules

4 Learning Outcomes
64'.>J
II‘ At the end of this Unit, you will:

1. Describe the principles and functions of blistering
of tablets and capsules.

2. Interpret and apply the relevant SOPS for
blistering.

1.1 Introduction

Packaging is very closely related to our daily lives;
we see it all around us in one form or another. Every
pharmaceutical product too comes with one form
or another package. Have you ever wondered on the
principles of packaging and why they are relevant

to pharmaceutical products? Well, in this Module,
we discuss the importance of packaging for quality
products including blistering, manual packaging and
cartoning.

Unit 1 introduces you to the primary significance and
applications of blistering of tablets and capsules.

Blister packs are commonly used as unit dose
packaging for pharmaceutical dosage forms such
as tablets, lozenges, soft and hard gelatine capsules,
drops etc. Beside Pharmaceuticals, blister packaging
is also used in the toy, hardware, cosmetic, novelties,
pharmaceutical, confectionary, and food products
industries, as well as in many household products.

In this Module in general and in this Unit in particular,

The Principles of Blistering

14 | UNITT of Tablets and Capsules

we discuss extensively the process of blistering of
tablets and capsules.

1.2 Importance of Packaging

In the pharmaceutical industry, packaging has a

very significant role to play. Primarily, the selected
package preserves the integrity of the product. This
means, that the selection of the package will be
determined by factors such as the product's physical
and chemical characteristics, its protective needs
and its branding or marketing requirements.

You will find the following desirable attributes of the
packaging materials:

a) Protection of product from environmental
conditions such as:

. Light
. Gases
. Moisture

. Solvent loss

. Sterility

b) Safety
. To be non-toxic

. Not to lose taste and odour

¢) Compatibility

« Must not be reactive with the product inside



o ¥ Sy ol 8% Aices (salio

e Basgll ooy ple JS iy dugyyasll duadf 0in
dies diloc gavlg Glas le yudliiw joguwadf asg
TSI 6 =¥g i STl ol EX)

a2l dcoal),f

Aelio b fax e Tygo caalially dtiall s ls
il Jo¥l plall ;ab . du¥apall olpasswll
st o ey fisg il Ao L 3)Lid Aoy, S
gailbas Jio daliso Jolgey sam calesll dovy
Ailogll i) wlaliisly dileasrSly dbbydll il
cAdigul) obdiazlf of dyyloatl cilodell cldiriag
(ol Lo calially dbcesll slow 395 ol iy

e dabadl gl o il dtes ()

.sgunl o
N 1))
FINY :
colodldl ylass .
FOSYINN R ()|
ol pé 9SG ol .

ASllly medadl pladd I 5085 ¥

, st (o)
il g LilosS Jelaws ¥T sy .

il i

lei)l Siloysio cuyaill lasl “")
s Bagdl 0da dylgs B (Siadiaw |
ool ¥ dfiey (aillhgg tsalin Laung ol

.C.‘rbafu." gé ¥ g Sy
dwbiall ozl «;ol;l)_y-! Grudaig pnas T

el 6 Al duloc S8 Aol

dado )

Lol far Gy JSiu ol illy dlell Jasys

o by b adeslly Aol o 5y LoSCd Aoyl
US e Lol gudaiy iy sl of JSdu olSo S
of preo JS iy dalao S5 Sally d¥arall ol
ilailly dfoecl tgaben oo Logy culsluns fa sl
Sas¥apall ol siwdl Lgaddeg Lgiiaal o Log
dtieull doonl basgll s Lb bl L

o Lo cloiiold Ale dag> Lo Jouasll calislly
$9ll Calaally dtienll puilyiudl 6 dfenalf LT
coele3llg

claydaig deaaly Jo¥I plall 6 ) dasgll cléyeiu
i) b ¥ g STl o 8% ol s

As¥aanll JLIS LY _4..1_:_..1 dale gl i) pasiias
Al =¥ Sy pall pol,dly yol S¥LS 8,4l
By . gl ol dlly dbuadl (o @¥ .Sy
o L] gl il pasiuss du¥aall el sl
Jraill Sl i i 0g d3g>¥lg JLabo¥l wlell o lss
iligldly Ao¥aimnll ol pn sz willy xSy cilifg,llg
Sloniill o asaell ) ALl duSlislf slall deling
LAyl

il 6 ¥gany Sllg ol 8%T dtiastsalia T aumgdt | 15



d) Performance

. Adaptable with common high speed
packaging machines

. Should be tamper resistant
. Transit worthy (easily transportable)
. Economical

« Environment friendly

Primary Secondary

In Module 103, you have already learnt the
importance of packaging and labelling,
classifications of packaging (primary, secondary

and tertiary packaging) and also, various materials
used for packaging and packing as is summarised

in Table 1.7 below.You should take some time to
review Module 104 and familiarise yourselves further
on packaging and labelling in order to prepare
yourselves to study this Module.

Accessories

Glass, bottles and jars

Cartons (paperboard boxes

Pharmaceutical closures

Plastic bottles

Prescription dispensing containers

Dispensing closures

Strip packs Corrugated boxes Rubber stoppers

Blister packs Paper drums Paper, foils and laminated lids
Pouches Shipping containers Leaflets

Ointment tubes Injection trays Labels

Vials and ampoules

Shrink wrap and bands

IV containers Wrappers
Prefilled syringes Inner seals
Aerosol containers Gum tapes
Prefilled inhalers BOPP tapes

Paperboard containers

In the following sections of this Unit, we will be
discussing two primary packaging systems,
blister packaging and strip packaging, which are the
most popular methods used for solid dosage forms
(tablets and capsules).

1.3 Principles and Functions of Blistering

Blister packaging is the most popular
pharmaceutical packaging for solid dosage forms.
It is one of the tamper-resistant packaging options
that we use extensively in the industry.

Blister packs were developed by George Thonis
of Lakso Company in the 1970s. As you observe,
the blister pack is a preformed plastic blister and a

The Principles of Blistering
of Tablets and Capsules
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printed aluminium foil or plastic which has a heat-
seal coating.

Some of the key advantages of blistering packaging
include:

. It provides excellent environmental protection
. Elegance or pleasing appearance

. Child resistance and tamper resistance.

Blister packs are commonly used in the industry

for unit dose forms such as tablets, soft and hard
gelatine capsules and drops etc. Also be aware that
blister packaging is used for toys, cosmetics and so
on in other industries too.



EOPPYR ISR B o UUINCL [ 002 3 R JORNSPIRG-1
dvdgyesll olialll /olodell gungy cauleslly diyesll
Sl Calaslly Jo¥1 Canlenll) calesll cliviaa
o dossindll slgll calisie I A6Laly (lgally
1) Jgadt 8 5lombs 953 9 LaS aliailly dlee )
Vot dpnyaall dnad deofd cibgll pasey is .ol
olia I/ olodell gogg ciyleilly dtiesll lSizwX
sy i) dnid i dswlyad Tolaesw dyds el

g (&)

cauleslly dbeesll X go anSall Lo 3)ld .
plasiawXl deilig deywdl dlle

el doglio 9955 of .

cJad) dlgaw .

Ldnlaisl .

e .

wlasLlly ég.im‘g 9.]9{2‘ a2l slgo V) Joad!

Vol Bae Y 5 clalad)

dnlal) claca gl Adae g culala
Jaladd) culalas
ade giaadl s 48 ) e Yl |
daleal) o guialy) 31
<)yl
gy il lEUanl) g cilaiall
dday ,Y 5 o shull clalal
<lalall)
adalall 2lal)
35 yal) A8 A 3y
aa o)) Al A8 D dda i)

bl lanl ol Al douy b g douydbll B)e
L L gl paail¥1 3308y zo Livano ALS Siag
Byl dlile daday dalsog degidall

{obilo gl Gll AGLEX A SN LI oo paey Jads

Bylie Aty dula> y095 .
Al e Gieng gl yglao .
el daglaog Jlabod diol c

0idn b bale lsLani¥l ol gl il Aol pasaws
0,81 Jio Bayall dui¥aanll JISEM delinll
olybhally dusdd) dilally Aol o¥ga S g
L] pasniws uifydull dala] of Lo e ...l
ob lIs yieg Jranill Gl pa st JLab¥l olef¥
) s ¥ olelial]

Gusd) Gelina s e oyl 1)

danbll Glaa ) Gl gae

e
Glilada il
S0 & gl
ida Y Qe

(il

48 )5l Jasl Ll ol il Qle
ol el sla BRESY
oaall ‘;'\\}a.a (yz\_)d\ &_\.u\_a\

Y g2l g ) gl

Galail) 25 gaf <l gla

acsa slanall (jladl)

Glalal) b gla

s LB 5 gl

i) Gl Sl gla
orollas Giudliiw Ba>gll 0ds o AL pLud¥l L4
U [ JU-NE L Py {JO- W ELSS) w—-m--v
AS¥ HJL;:‘XI oD \_,.:J!;‘&.b,_&‘XI b caleilly
Alnll Al JLS YT Calal Lofasiiwl
(&¥gasa Iy ol 5¥1)

c.v;[,.ufid' o Akl Lillogg fsako K
dg¥aiall JISOM gl 6 deeall pasias
doglall dale¥l JLS il asl pulsill jusely dulall

o 2wls Gl Lo Lgassiau Sally coel
ackiall
Too> B 001 AV plall S8 gl iull dalel juglas 7

Clsiall b ¥y Sl ool 31 dtiestalo T oamgn | 17



The fundamental principle of blisters is that in
blisters, a plastic film can be softened by heat then
it is formed in a mould utilizing Blister machine. The
following procedures are generally utilized:

a) Mechanical method: in this the forming occurs
between male and female moulds.

b) Negative pressure (Vacuum): It draws the
softened film over/into a mould.

¢) Compressed pressure: In this composed air
forces are utilized to distribute film over or into a
mould.

d) Multiple Combinations: Two or more of the
above described methods are used to make
blister.

Utilising any of the methods, the blister trays are
formed which are then filled, lidded and cut out into
specific sizes and configurations.

For commercial reasons and to be compatible with
certain machines, the blisters on most unit dose
packages are made of polyvinyl chloride.

Blister packaging is made by means of a form-fill-
seal process. This means that the blister pack is
created from rolls of flat sheet or film, filled with the
pharmaceutical product, and closed or sealed on the
same equipment.

The Principles of Blistering
18 | UNITT of Tablets and Capsules

USFDA Regulation (21 CFR Parts 211, 314
and 700) provides the following examples as
tamper resistant packaging:

Film wrappers

o o

Blister package
Strip package
Bubble pack

a o

Shrink seals and bands

S D

Foil, paper or plastic pouches

Bottle seals

¥ @

Tape seals

i. Breakable caps
. Sealed tubes

k. Aerosol containers

|. Sealed cartons

The essential components of blister packs comprise
the following two elements:

a. Forming films- a formed base web creating the
cavity inside which the products fits (about 80-
85% of weight).

b. Lidding material — the lidding foil for sticking
over the back of blister to ensure air tight
packaging of the product (15-20% of weight).

In addition, in a blister pack you will also find heat
seal coating and printing ink.

1.3.1 The Forming Films
The blister package is formed by a series of steps:

. Athermoplastic polymer is softened by
application of heat.
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» Vacuum drawing the softened polymer flows this
into a contoured mould.

« The polymer sheet is released from the mould
after cooling.

. This then proceeds to the filling station of the
packing machine.

. Atthefilling station, the semi-rigid blister is filled
with the product and lidded with heat sealable
material. This material may be pushed through or
peelable type.

The forming films used for blister packs may include:

a) Rigid PVC films,

)
) Coated PVC

O

o

Polystyrene

o

)
) CTFE homopolymer
)

D

Cyclo olefin copolymers (COC)
f) Polypropylene

1.3.2 The lidding materials

Lidding material provides the base or main structure
component upon which the final blister package is
built. They should be printable and be compatible
with heat seal coating process.

Some of the following lidding materials are used in
the industry:

Paper aluminium combinations are used for child
resistant push through packages and for effective
peeling.

Paper/PET/Aluminium laminate is used for peel-off-
push-through foils.

Hard aluminium is the most widely used push
through lidding material today. One side is coated
with print primer while the other side is coated with
heat-sealing coating.

The Principles of Blistering
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Soft aluminium is widely used for child-resistant
push-through foils.

In Unit 2, you will be discussing further on blistering
packaging including essential machine operations.

1.4 Strip Packaging

Strip Packaging has been in use since 1920s and
mostly used on tablets and capsules.

These packs consist of one or two plies, made
from regenerated cellulose, paper, plastic, foil or a
combination of these. The dosage form is inserted
into a pocket area against a recess in a heated
platen (or roller) or may be inserted in preformed
pockets.

Two sheets of film are used for making a strip
package and the sheets are fed through heated
crimping roller. A continuous strip of pockets are
formed and cut as required. The product is sealed
between the two sheets of film along with a seal
around each tablet/capsule and perforations for
easy cutting.

The use of high barrier material like foil, or saran
(coated film with excellent seal formation) enables
this packaging suitable for moisture sensitive
products. Other lamination found suitable for strip
packaging is a fourfold one consisting of paper/
polyethylene/foil/polyethylene. Usually a cellophane
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film, on accounts of its heat sealable nature and
transparency is also used, especially when the
visibility of the product is important.

Strip packs present an alternative form of pack for

a unit dosage. Strip can be produced from single

or multi-ply material provided the two inner plies
could be sealed by heat or pressure (e.g. cold ‘self-
adhesive' seal). Material can range from relatively
permeable plies to those, which incorporate a foil
ply of sufficient thickness (and effectiveness of seal)
that an individual hermetic seal is produced for each
dosage. To date strip packs are usually produced at
lower speeds and also occupy greater volume than
used, output speed and item size.

1.5 Strip Packaging Process

As compared to blister packaging units, strip
packaging machines are much simpler and smaller,
consisting of a feed system, product insertion plus
heat sealing and a guillotining operation size. Mostly
a strip pack can be created by introducing an article,
which extends a pockets area during insertion, or
by a performing filling operation. The latter method
gives less strain (or more controlled forming) to the
pocket area and reduces the material needed by 20-
30%. By this process either one or both sides of the
plies may be mechanically formed, but it can only
be applied for materials which will ‘'stretch’ without
tearing.

Material feeding is usually through a vibratory bowl
with feeding tracks (usually up to a maximum of
sixteen). A rotating table plus drop or sweep may
also be used. The majority of machines employ a
vertical feed (dropping by gravity) but seldom is the
web run horizontally with a platen type sweep. The
pocket area is created recesses either in a platen

or more usually in a heat-sealing cylinder, where a
circumferential point seal is made between two inter
meshing cylinders.

The Principles of Blistering
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Similar to blister packs, the maximum speed
depends on the size of the article and gravity. A
maximum speed of 250 — 300 per track is likely
with a 325 mg (five grain) type of aspirin product.
Removal of powder, chips, etc. is achieved by
vacuum removal.

Either a scissors or guillotine motion or rotary die
cutting invariably does cutting of the emerging web.

Further stages include printing, perforating, batch
coding, magic eye registration, etc. It is destined
from blisters, perforation does not usually add to
the seal width, as pocket seals are normally 5 mm
or more. Two separate webs are used by most
machines but occasionally a single centrally folded
web may be employed. Strip packaging is closely
related to sachet packaging and in certain cases
it is difficult to distinguish between the two. Two
different plies can also be used (top and bottom)
provided the sealants are compatible.

1.5.1 Machine capacity

Strip packaging machines with maximum output
around 2,000 items per minute (eight-tracks
machines) are common. More over, four tracks,
two tracks and single track are more usual with
outputs of 1,000, 500 and 250 items per minute
repetitively. In recent times sixteen and thirty-two
track machines have achieved output of 4,000 and
8,000 items per minute. These are also an integral
cartoning option.

1.6 Strip Designing

Generally strips are available in very basic designs,
as the emerging units are constantly rectangular
or square strips. However, the pocket portion can
be round, oval or square. The shape, size and area
of pocket are dependent on the shape, thickness
and diameter of the product. In case, the pocket is
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too small or 'tight' tearing damage of the
pocket edge or wrinkling of the seal region
may occur. The minimal seal width may be
kept as low as 4mm, but frequently 5mm
and above is employed. If the seal region is
likely to wrinkle or crease then wider seals
may be necessary.

The cylindrical-type-sealing process does
not generally have a separate cooling
cycle, hence any pull on the seal ply will be
inclined to weaken the seal as the sealant
is still pliable. It becomes important with
foil that where a small seal margin is used,
it may be necessary to have air-cooling
cylinders. Further we know that, the warm
materials are commmonly more difficult

to cut than cold materials. This may

bring in a need for extra cooling device or
moving away the cutting operation from
the heat-sealing area as a 'soft seal' may
avoid a clean cut. Alternatively, the use

of cold seals (self-adhesive materials) is
increasing mainly due to such materials
can be sealed at higher speeds than usual
heat seals.

The Principles of Blistering
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Learning Activities
Develop in groups a SOP for
blistering of tablets as per the
theory you have acquired from
this Unit.

Test Yourself

1. What is blistering and its
significance?

2. State the different types
of blisters and their
applications.
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L 4 Learning Outcomes
Q>
.I‘ At the end of this Unit, you will:

1. Apply correct procedure of blistering

2. Assemble and dissemble blistering machine

2.1 Introduction

In this Unit, you will learn to perform the blistering
process following the instructions given as per the
product batch manufacturing record.

2.2 The Essential Machine Operations of
Blistering Packaging

The fundamental machine operations performed on
a Blistering machine includes:

i. Heating and thermoforming

ii. Cold forming

iii. Feeding and filling

iv. Heat sealing of the lidding material

v. Punching out or guillotining the tray from the web
vi. Printing of the lidding web

vii. Batch marking

viii.Product check/rejection

ix. Perforating or scoring between blisters

X. Code reading and disposal of trim (shredding)

26 | UNIT 2 The Process of Blistering

The Process of Blistering

2.2.1Thermoforming

In the case of thermoforming, a plastic film or sheet
is unwound from the reel and guided through a pre-
heating station on the blister line. The temperature
of the pre-heating plates (upper and lower plates) is
such that the plastic will soften and become pliable.
The warm plastic will then arrive in a forming station
where a large pressure will form the blister cavity
into a negative mold. The mold is cooled such that
the plastic becomes rigid again and maintains its
shape when removed from the mold.

2.2.2 Aluminium/PVC machine operation

1. Heating the plastic,

2. Thermoforming it into blister cavities,
3. Loading the blister with the product,

4. Placing lidding material over the blister,

5. And heat-sealing the package.

Ignatem puibb ———

&

pnibbil  veteil@
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Fig 2.1 Aluminium/PVC machine
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2.2.3 Feeding Operation

Feeding mechanism largely depends on the product
that is being fed such as tablets, capsules or
lozenges etc.

Uncoated tablets and capsules are normally fed
from a vibratory bowl via channels or tubes. Coated
tablets may cause difficulties in a vibratory feeder
and therefore a rotary table feed is used.

2.2.4 Filling operation

Filling is carried out about a speed of 250 times per
minute per track is generally regarded as good.

2.2.5 Heat Sealing

Heat sealing is carried out on platens or cylinders (in
rare cases a combination of two).

Caution must be exercised to ensure that there is

a sufficient clearance between the product and the
lidding (normally around 0.5mm) for the product not
to stick to the lid on heat sealing.

Uniformity of seal depends on the ideal matching of
two platens, which under well controlled conditions
provide a better seal.

One of the common problems during heat sealing
operation is curl into the tray, thereby causing
problems for automatic enveloping cartoning. The
curl can be reduced by incorporating thermoformed
ribs in the tray or by reserving the web curvature

by passing over a tension roller or though radius
guides.

2.2.6 Punching out or Guillotining the Tray from the
Web

Punching-out helps shaped trays without sharp
corners to be produced. Guillotining, in almost all
cases, produces sharp corners.

2.2.7 Product Check/Rejection

A full pack evaluation needs to review a number of
factors such as:
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i. Atmospheric factors (oxygen, moisture and
microbiological hazards).

ii. Product ingredients migration from within the
products to the outside atmosphere.

iii. Form the pack into the production migration or
reaction between the product and pack (for e.qg.,
softening of the heat seal).

iv. Damage to pack or product due to mechanical
stress

v. Shelf life protection requirement of the pack.

2.3 Cold Forming

In the case of cold forming, an aluminium-based
laminate film is simply pressed into a mould by
means of a stamp. The aluminium will be elongated
and maintain the formed shape. In the industry these
blisters are called cold form foil (CFF) blisters.

The principal advantage of cold form foil blisters is
that the use of aluminium offers a near complete
barrier for water and oxygen, allowing an extended
product expiry date.

The principal disadvantages of cold form foil blisters
are: the slower speed of production compared to
thermoforming; the lack of transparency of the
package (a therapy compliance disadvantage); and
the larger size of the blister card (aluminium cannot
be formed with near 90 degree angles).

Cold Forming ALU/ALU machine Operation:

1. Installing the Aluminium Foil.

2. Cold forming it into blister cavities via punch pins.
3. Loading the blister with the product.

4. Placing lidding material over the blister.

5. And heat-sealing the package.

6. Cutting into individual blisters.
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1. Bottom foil uncoiler 6. Cover foil uncoiler 11. Discharge conveyor
2. Cold forming station 7. Cooling & slitting

3. Feeding device 8. Draw Off

4. Empty checker 9. Punching

5. Sealing & Embossing 10. Waste foil coiler

Fig 2.2Cold Forming machine

2.4 Leakage Testing and Package Integrity
Pack integrity and leak checks are critical and
mandatory for both blister and strip packs. Two
types of tests are carried out to ensure package
integrity: destructive type testing and non-
destructive type testing.

2.4.1 Destructive Type Testing

This includes vacuum tests under water and burst
tests. The procedure for this is as follows:

. Dip the packages under test in a pot containing
colour water (15-25 C) and place the pot into the
vacuum chamber.
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. Apply appropriate vacuum of 33kPa (250 mm of
mercury) for strip packages and 24 kPa (180 mm
mercury) for blister packages.

. Return to atmospheric pressure and remove the
pot from the vacuum chamber.

. Take the test package away from the pot and blot
off the excess water.

. Examine the package for ingress of water into the
pockets.

2.4.2 Non-destructive Type Test

This is usually based on a dry pressure vacuum
procedure followed by detection of pack distortion or
non-distortion.



1. Bottom foil uncoiler 6. Cover foil uncoiler 11. Discharge conveyor
2. Cold forming station 7. Cooling & slitting

3. Feeding device 8. Draw Off
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5. Sealing & Embossing 10. Waste foil coiler

Fig 2.2Cold Forming machine
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2.5 SOPs for In-Process Tests (IPC) of Blistering
Packaging

A. Select Samples

Record Date and Time on Blistering In-Process
Results Form

B. Visual Inspection

Embossing Correct- The batch number,
manufacturing date and expiry date embossed
on all blisters is the same as the details in Batch
Production Document (BPD).

Embossing Legible: All digits can be clearly
identified

Pockets: Visually inspect the blisters for no splits
in the foil, pockets are formed correctly and

that no pinching has cornered from the two full
platforms.

Foil position: Foil has covered entire blister. If
print mark foil for calendar packs or unit doses
the foil needs to be in alignment with pockets or
perforation.

Product quality: check for any broken/marked/
thick tablets

The Production Operator should check for
products along the product vibrators and
inside or around the feeding systems (raise box
feeders and check with a gloved hand)

C. Delamination, perforation, pin hole tests

Delamination: Bend the blisters back and forth
several times. The foil and base foil should not be
easily separated.

Perforation: Bend blisters back and forth on
perforation line then tear. Blisters are to perforate
easily without causing damages to pockets or
foil.

Pin Hole Detection: Cold forming base material
only. This is done by using the tip of the pinhole
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utensil, puncture a small hold in the base material
at the front edge of the first row of blisters in the
platform before the pinhole detection unit. Repeat
above action at the back edge of the last row of
blisters in a separate platform 5 strokes apart.

Start machine check that the platform is
highlighted red on the screen, check that blisters
are rejected at the end of the machine.

. Perform Leak Test

. Remove a new set of blisters from machine in
consecutive order from one full platform.

. Remove lid from lead test bowl, place blisters
under weight disc/roller.

Place lid onto bowl and turn vacuum pump on.

. Adjust pressure valve until hand reaches -20kPa.

Turn vacuum pump off. Allow to sit for the
required time. Release the release valve.

Remove lid from bowl then remove weight disc/
roller.

Raise blisters from liquid and shake excess
liquid off blisters.

Place blisters on workforce wipes.

Place weight disc. Roller back into bowl, place lid
onto bowl.

Dry blisters using additional workforce wipes.

Check for any visible signs of leaks such as:
product turned blue; capsule may appear damp
and liquid residue in packet. Record result as

a fraction; number of pockets with leak over
number of pockets tested.

On completion of leak test all blisters must be
placed into controlled waste, including any de-
blistered product.

If any leaks are discovered all suspected blisters
are to be separated from the batch for de-
blistering.
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E.

Interpret and Document Results

. Check allowable leak test limits.

Document the results into In-Process Test
Results Form and interpret according to limits
for each test as outlined in BPD.

The blistering line must be stopped and the
Production Supervisor notified if any results fail
to comply with specifications.

Record any corrective action and any retest
results on Control Action Form (CAF).

2.6 Machine Shutdown and Reconciliation
of a Packaging Process

1)

34

Remove unused printed foil and determine
return weight. Complete the return transaction
in in the Batch Production Document (BPD) and
label the shippers with new container labels.

Determine the return weight of the base film
roll on the blisterpacker. Complete the return
transaction in BPD.

Remove the PVC or base foil roll from the
blisterpacker, wipe the sides of the roll with a
clean cloth dampened with methylated spirits
and wrap the roll in a pink 200 micron thickness
poly bag. Remove the packaging material
labeling from the original wrap and attach to
the newly wrapped roll.

Weigh reject product and record on the
controlled waste label or bag.

Remove the Approved for Processing and Clean
Checked labels from the

window/door/portable equipment and affix to
the BPD.

Complete all reconciliations.

UNIT 2 The Process of Blistering

10)

If bulk blisters are remaining, reconcile them
with reference to the task order.

Ensure any remaining packaging materials are
placed on the return stock pallet and remaining
bulk product is removed on a separate pallet.

Ensure controlled waste is placed into
appropriate containers. Transfer BPD and
samples to Cartoning area to allow completion
of reconciliation.

Learning Activities

&

Perform in groups, blistering
packaging on the blistering
machines.

Test Yourself
1. State the reasons for
monitoring blistering machine

during production.

2. What are the critical
procedures in blistering
according to product batch
manufacturing record?
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Manual Packaging and
Cartoning of Products

‘3) Learning Outcomes
.I‘ In this Unit, you will:

1. Interpret the principles of cartoning in PI.

2. Apply SOPs on labelling on the outer pack.

3.1 Introduction
You will be guided in this unit on the manual

packaging and cartoning of products, primarily
finished products.

3.2 Types of Packaging

. Primary packaging is the material that first
envelops the product and holds it. This usually
is the smallest unit of distribution or use
and is the package which is in direct contact
with the contents. Examples: Ampoules,

Vials, Containers, Dosing dropper, Closures
(plastic, metal) ,Syringe ,Strip package, Blister
packaging.

. Secondary packaging is outside the primary
packaging — perhaps used to group primary
packages together. Example: Paper and boards,
Cartons, Corrugated fibres ,Box manufacture) .

. Tertiary packaging is used for bulk handling,
warehouse storage and transport shipping. The
most common form is a palletized unit load
that packs tightly into containers

Manual Packaging and
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3.3 Cartoning Materials

3.3.1 Fibrous materials

The fibrous materials are the important part of
pharmaceutical packaging. Fibrous materials
include: Papers, Labels, Cartons, Bags, Outers, Trays
for Shrink Wraps, Layer Boards On Pallets, etc.

The Applications as well as Advantages of Cartons

include:

. Increases display area.

. Provides better stacking for display of stock
items.

. Assembles leaflets.

. Provides physical protection especially to items
like metal collapsible tubes.

. Fibreboard outers either as solid or corrugated
board also find substantial application for bulk
shipments.

. Regenerated cellulose film, trade names

Cellophane and Rayophane, is used for either
individual cartons or to assemble a no. of

cartons. Paper Corrugated Fibre board.




Sl | ol 29y Sgandf il il

03 Cale sl slgo PF

LN RN
cloaill calss oo @gldl gpdl sl slglf so3
[lBladl §)ed) - duanldl algd) Jadiig .du¥apall
Ayl ol lly ol S¥ 593, SI iy etl liallf
iliung ddailadl &Sl Sllalll ilgu

e pdly A slasil) le ladall

1095501 Lo wildpdas L Lot

oyl dxliio oo auj -

0073 a9y piyel Jundl Ly 1oy .

-V EUIN [ S [N -

cenaB¥ Jio slgoll duols disle dulo> yogu c
el ALY dossell

Tl e L2 sl tf a3 .

awly Sy delall of dbiadl GusliuallsS
caSlad) lisil

oAle plbglsdl gl jelilill poiliw .
Ayl plamad pasvid) dyéla il

o dyayall (1, S Lo pasiiassy olégaylly

Ll 8,601 593, LT 51,0 (30 30 granl

4
olall clyie QPP

100 ool da dylgd 9 Saiiaw

delin b culanl tgskeo pesnds g
¥ aall Sl il

g aic drwliall Josll oolglys] Guulas B
el Lo daypesll claalll /elodlelf
SR Y

aoasg 1)

Soall il el ddyy s basall 0is b @leii
LAlgadl slaail) Jo¥l plall 4 cloaill colesy
Al - - .;

aslelll £ 193l V.1

gl Cales Lol Balll g [ Jo¥T caylasll .
Sy ptan] bale Jie lia aule Jadloi] ¥qf
il 23l gag plasiawXl ol gyjesll
D Alial cbgid) go Bilio Juaty sidI
adae¥ly olyUadll clgaedl y)lgd =¥gal
i) (dsaslly LS W) elslally
L)l Aoy ly walesll il

L N ERR ST JWE L .
Adg¥) degasl pyd pasiiun Ly = Ho¥l
SLI¥g 93,51y sodll Gyelly Godl 1 JLie
(ziasll gusling deliall

Sl Aglil pusiung [ oSlgall L)l -
clesginll b punilly dusludl dyilgill
Legusd ,AS¥I Sl of . Jailly onsially
oy S Lo oSy canleall 1is yo
oilly Slasgll dllas wlaia Sle dileo
Jaidly gl bl 6 Lganys oS

bl culeiy ggadl canles)l 3 gasgdt | 37



3.3.2 Films, foils and laminates

Regenerated cellulose film based on viscose
(chemical used for manufacturing of rayon) and
laminating two or more types of films, cellulose
coatings, foil and paper play diff roles such as
supportive, barrier, heat sealand decorative.

For Example: Aluminum foil even in the thinnest
gauges offers the best barrier properties, which are
not approached even by the most impermeable
plastics.

Uses of films, foils, laminations:
. Strip packs

. Blister packs Sachets

. Diaphragm seals for bottles and Liners for boxes
either attached or loose bag-in-box.

3.3.3 Foil blisters

When sealed with a metal foil-cover, the blister can
provide a hermetic pack i.e. an isolated system,
which excludes any exchange of gases between the
product and surrounding atmosphere. Aluminium-
aluminium foil is the best pharmaceutical packaging
film for tablets, capsules, which is taking the place of
PVC film.

Characteristics:

. Applicable to tablets, capsules, pills, etc.
. It'sagood substitute for PVC sheet.
. No cracking, delamination or pinholes

. It has the quite good blocking properties
effectively protecting drugs from water vapour,
oxygen and ultraviolet.

. Itcan extend the storage period of drugs.

. ltis particularly suitable for packing moisture-
sensitive drugs or those sold in the hot and
humid areas.

Manual Packaging and
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Taking out a part of the drugs from the drug
boards without any impact on other well-
packaged drugs.

Itis used by cold-moulding packaging machine.
It is shaped easily by changing the mould.

Nice appearance can upgrade drug's image

3.3.4PVC

The most basic material for the forming web is
polyvinyl chloride (PVC).

The principal advantages of PVC are the low cost
and the ease of thermoforming.

The main disadvantages are the poor barrier
against moisture ingress and oxygen ingress;
moreover PVC has a negative environmental
connotation due to its chlorine content

The PVC sheet thickness is typically chosen
between 200y to 300y depending on the

cavity size and shape. Most PVC sheets for
pharmaceutical blisters are 250u or 0.250 mm in
thickness.

In order to overcome the lack of barrier properties
of PVC film, it can be coated with PVDC or
laminated to increase the protective properties.

Multi-layer blister films based on PVC are often
used for pharmaceutical blister packaging,
whereby the PVC serves as the thermo formable
backbone of the structure. Also, the PVC layer
can be coloured with pigments and/or UV filters

3.4 Manual Packaging

Prior to starting the manual packaging process, the
following points must be ensured:

1.

Ensure that the packaging room is clear of any
documents related to the previous product.
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. Ensure that the room shall be clear of any
materials such as packages, leaflets, labels, or
blisters of the previous product.

. Check the received packaging materials in terms
of type, quantity and other factors.

. Affix the identification label indicating the name
of the product, the batch manufacturing number,
and the production and expiration dates on the
designated areas of the room.

. The packaging materials shall be ordered
according to the adopted manufacturing
practices.

. Valid data shall be entered according to the
primary manufacturing method.

. The batch manufacturing number and the
production and expiration dates shall be printed
on the carton box.

. The printing machine shall be operated and
cleaned according to the instructions.

. Packaging workers shall package the product
and check the packaging carton, the internal
leaflets, and the overprinting of the batch number
and the manufacturing and expiration dates as
well as the blisters.

10.Finished products shall be compiled in special

containers, on which the labels indicating the
name, quantity, production and expiration date,
and the manufacturer of the product shall be
indicated.

11.The in-process controlshall monitor the

packaging process.

12.0nce the packaging process is finished, the

necessary forms shall be filled-in; in which the
produced quantities shall be recorded and yield
to be calculated.

40 | UNIT3 Manual Packaging and
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13.The quality representative shall inspect the
quantities packaged and affix the "Passed" label
on all packaging cartons which pass the test
successfully. Such marking shall be deemed
as Release notice to deliver the goods to
warehouses.

3.5 Labelling

Every pharmaceutical preparation must comply with
the labelling requirements established under cGMP.

The label should include:

1. the name of the pharmaceutical product

2. the name(s) of the active ingredient(s);
International Non-proprietary Names (INN)
should be used wherever possible

3. the amount of the active ingredient(s) in each
tablet and the number of tablets in the container

4. the batch (lot) number assigned by the
manufacturer

5. the expiry date and, when required, the date of
manufacture

on

any special storage conditions or handling
precautions that may be necessary

7. directions for use, warnings, and precautions that
may be necessary

8. the name and address of the manufacturer or the
person responsible for placing the product on the
market

9. for scored tablets where the directions for use
include subdivision to provide doses of less than
one tablet, the label should also include:

the storage conditions for and the period of use
of those subdivided part(s) not immediately taken
or administered.
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3.6 Insert leaflets

Insert Leaflets, also known as package leaflets,
follow a standard format for every medication
and include the same types of information.
Different manufacturers may have different titles
for their sections, however, to make them easier
for the average person to read and comprehend,
for example, instead of “Contraindications” the
section may be headed, "Who should not take this
medication?”

The first thing listed is usually the brand name and
generic name of the product. The other descriptions
on an insert leaflet are as follows:

. Clinical pharmacology which states how
the medicine works in the body and various
concentrations.

. Indications and use provide details on the
regulatory approvals of the medicines and its
usage.

. Contraindications point out the situations where
this medicine should not be used.

. Warnings provide serious side-effects that may
occur using the medicine.

. Precautions explain how to use the medicine
safely and effectively (including physical
impairments). For example, "Do not take this
medicine if you are currently taking....".

. Adverse Reactions point out side effects or
reactions arising from using the medicine.

. Drug abuse and dependence provide information
regarding overusage leading to dependence etc.

. Dosage and administration gives recommended
dosage (for example, recommended dosage for
adults or children)

Manual Packaging and
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« Supply details provide information on the
physical characteristics of the medication
including its color, shape, markings, storage
(Keep under ...).

3.7 Packaging Quality Testing

Quality control tests are intended to check the
identity of the material concerned. Complete
pharmacopoeial or analogous testing may also be
carried out, as may special tests, where necessary.
All written specifications for packaging materials
and containers should include the nature, extent
and frequency of routine tests. Routine tests vary
according to the type of material and its immediate
packaging, the use of the product, and the route of
administration. Nevertheless, such tests usually
include the following:

» Visual inspection (cleanliness, defects)

. tests toidentify the material

. dimensional tests

. physical tests

. chemical tests

. Mmicrobiological tests

OTC drug product labelling contains the following
information about the drug product. This information
must be organized according to the following

headings and must be presented in the following
order:

a) Title (Drug Facts or Drug Facts (continued))
Active ingredient(s)

Purpose(s)

Use(s)

Warning(s)

f) Directions

g) Other information

h) Inactive ingredients

i) Questions or Questions or comments (optional)
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This information must appear on the outside
container or wrapper of the retail package, or the
immediate container label if there is no outside
container or wrapper. (If the Drug Facts information
appears on the outside container or wrapper of the
retail package, its use on the immediate container is
optional).

3.8 Sampling and testing of packaging
materials

Sampling is used:

. To check the correctness of the label, packaging
material or container reference, as well as in the
acceptance of consignments,

. Detecting adulteration of the medicinal product,
obtaining a sample for retention, etc.

. The sampling procedure must take into account
the homogeneity and uniformity of the material
so as to ensure that the sample is representative
of the entire batch.

. The sampling procedure should be described in a
written protocol.

Line Clearance

3.9 In-Process Controls of Cartoning/

Packaging

At the packing operation of any product like

overprinted cartons our other outer boxes, the

following in-process checks should be carried out

on an interval of 30 minutes through the packaging

operation:

. Correctness of code no assigned to these
packaging materials

. Accuracy of overprinted text on the cartons, outer
boxes and shippers

. Correctness of all embossed text on the carton
box

. Correct no of cortons per outer box

. Correct no of outer boxes as per shipping order

. Presence of two stickers on each packed carton
Correct weight of filed items in the finally packed

carton.

The above random checks should be recorded by the
concerned production operator and countersigned
by the Production Supervisor/In Charge of
Packaging section.

Packed Product Batch No: Date
Area Cleared and Checked by: Date
) Inner-Carton )
Date Time Cartons oo s Insert Wrapper Shipper Checked by
Test Yourself
g
Explain the significance of
proper cartoning in PI.
44 | UNIT3 Manual Packaging and

Cartoning of Products
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