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• Capsules are solid dosage form in which 
medication is contained in gelatin shell

• Hard and soft gelatin capsules differ 
from each other in:
– the shell composition 
– manufacturing and filling methods.

• The medication to be filled may be 
solid, semisolid or liquid. 

• There are two types of capsules: 
– Hard capsule: two pieces, a cap and a 

body.
– Soft capsule: one piece

Capsules
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 mainly gelatin نم فلأتب capsule ـلا
: امه يللا capsules لا نم 1عون انع يف

Soft:ضعب عم 1تعطق امه اََيلعف سب ةدحو هعطق اهركفب اهفوشأ ول
A cap and a body 1تعطق نم نوكتتب:hard و

مع ال tablet وال granules يعني 

ال gelatin نفسه

 لا اََيلاح سبsemi solid وأ solid وأ liquid ب  capsule لا ىبعتت تناكو دوجوم يللا  hard shell لا طقف ناك نامز
solid لاب ىبعتب hard لاو semi solid and liquid in soft shells

 dolaraze لاو vitamin E لا يز
 omega و

 hard shell لا ىلع حورب solid لا اََيلاح نكل soft of hard ءاوس solid,semi solid, liquid مهيف يبعت نكمم اََيرظن
يsoft shell لا ىلع liquid لاو

فعليََا في خط فاصل ب1 القطعت1 

هفلتخم ناولأب و ةريغص وأ ةريبك نوكت نكمم

هفلتخم ناولأو twisting اهللمعب هكمسلا لكش يز ,oval,oblong نوكت نكمممم
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Capsules
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Capsules
• Advantages of capsules

1. They are elegant
2. They are easily swallowed
3. They can be used for drugs with bad taste or color
4. They can contain a variety of materials
5. Can be produced economically on large scale
6. They provide rapid release since powder (granules) is readily 

available for dissolution (little pressure and excipients)
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 اهعيبتبو اهعنصتب اهيف هصصختم عناصم يف
 . اهيبعت اهدب يللا عناصملل
 shell formula لا ىلع اهفيضب drugs يف ام

 نوكبو ضعب عم مهمحلنم ةئبعتلا دنع يجين اA نوكتتب
.تقولا سفن ب يبعب
 by يبعتتبو اهلاحل soft shell لا عنصتب عناصم يف

injection تقو عنصتتب هنا ءزج ع لغتشن حر انحا سب 
 يفو Xتهجلا نم gelatin انع يف نوكب نعي filling لا

injection ةلاحلا ياهب ف لوط ىلع سبكبو اودلا لزنب 
.ةزهاج نوكتب ام
 لا ب اودو لخادلا ب اود يدنع يف نوكي نكمم

shell اهسفن

1,2.Aلا ب اهنراقأ يجأ ا tablet ك لهسأ يه ف 
 براش شم ازإ فشنتب tablet لا ةبح انايحا علب
يم اهعم

 taste لا ب وأ نوللا ب هلكشم يدنع ازإ.3
 وأ coating هيلمعبو tablet لمعب ف هعبت
 capsules لا ىلع حورب

ً اما capsules لا يف يبعن نكمم.4
powder , 

granules,pellets,tablet,capsules 

 لا ةيحان نم اما صيخر tablet لا رعس نوكبو ةيريفوتو ةيداصتقا يه ف نويلم عبر وأ نويلم وأ 100,000 سبكن انك tablet لاب.5
capsules  يه ف economic لا دق شم سب tablet lلا بيجنم عنصن سب هن capsules  وأ اهركسبو اهيبعبو اهحتفنم نيدعب 

 minutes 40 ب 20,000 نكمم scale لا ف تقو دخوب داه ف  sealing لمعب
 tablets of ةيبعم تناك ازإ qإ ، release is immediate لا غ عيرس softening ريصبو ةعرسب بطرتب  capsule كسم دح ازإ.6

pellets  نوكب ف sustained release lمهن very hard مهدبو disintegration لاً اما powder لاو granules لوط ىلع 
 شم ةفيفخ ةطغض اوطغضنب powder or granules اهيبعت اA هنا ظحqأ حر ةئبعتلا ةقيرط ىلع يجين اdissolution ,A اهلريصب
tablets لا تعبت excipients لا لك مدختسن طرش شمو dissolution اهلريصي هنا ةزهاج ف tablets لا عبت سبكلا يز
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Capsules
• Limitation for capsule use:

a) Can not be used for administration of extremely soluble 
materials such as KCl and NH4Cl. Since the sudden 
release of them result in irritating concentrations

b) Can not be used with materials that react with the shell 
(e.g. Formaldehyde)  

c) Can not be used with deliquescent or efflorescent 
materials
• deliquescent materials may cause dryness of the capsule shell 

(KOH, salts)
• efflorescent materials may cause softening of the capsule 

shell(borax) 
5

Hard capsules
• They are manufactured empty and then filled with product

Raw materials used in empty capsules
• Gelatin
• Colorant

– Two types: water soluble dyes or insoluble pigments
• Process aids

– Sodium lauryl sulfate (not more than 0.15 %) serves as  a 
wetting agent and ensure uniform covering of the moulds 
with gelatin solutions

– Preservatives were formerly added but not used now.
6
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: capsules لا لخاد ىبعتي ام نكمم يللا وش
organic اهن= ةيود=ا عبت salt لا شم inorganic saltsناك ازإ ةصاخ highly water soluble مهن= salts يدنع ناك ازإ
 حر ينعي deliquescent ةملك, fluorescent وأ deliquescent اما اي capsule لا ىلع ريثأت مهلا داوم Lعون يف(shell لا عم لعافتتب ةدام يأ
 رسكتتب و brittle و ةفشان ريصتب ةبوطرلا بحسنت سب ف flexible يه كيه ناشم يم %16-14 ابيرقت اهيف soft shell لا هن= water لا بحسي
 softening ريصب ف ةبوطر يطعتب fluorescent لا اهسكعً اما

 coating لا يز اهيز formula انع يف نوكي حر
 polypeptide amino acids نع ةرابع وه يللا gelatin انع يف

-+

 flexibility to the shell ينيطعت حر يللا يه اهسفن يdا هن= plasticsizer فيضأ جاتحب ام نوه

Anionic surfactant

 gelatin لابلزنتب pins نع ةرابع نوه سب moulds ب suppositories لا يز رضحتتب capsule لا
solution لا يز اهلكش نوكبو capsule لا يلخا ناشمو ،طبزلاب gelatin لاوح لكشتي هنا لهسL ياه 

SLS لا فيضب pins لا
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Gelatin
• Gelatin is the main constituent of capsule shell

Sources of gelatin
• It is a protein which does not occur naturally 

but prepared by hydrolysis of collagen
• It is obtained from collagen of animal bones 

and skin
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Gelatin

Reasons for using gelatin
A. Nontoxic and widely used in food
B. Readily soluble in body fluids
C. It is good film-forming material (thickness of hard 

capsule shell is about 100 m)
D. Solutions at high concentrations (40 %) are mobile at 

50 oC
E. Its aqueous solutions undergo a reversible change 

from a sol to a gel at temperatures above ambient
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 تامادختس5ا ب انحا يناويح يفو يتابن يف دوجوم شم لاحل gelatin لا
رقبلا ابلاغ يناويح مدختسنم طقف ةّين5ديصلا

collagen(bones of skin) بستخلصه من ال

Food grade

 gelation لمعب هلاحلو هرسك enzyme يف ازإ 5إ soluble شم

capsule تبع ال polymer هو ال

 لهس ف flowable ينعي solution نع ةرابع نوكب ةيلاع ةرارح ىلع ينعي gelation لا ةزيم هيف
 sol-gel transition ةيصاخ هدنع ف gel ريصب 30 ةرتاف ةرارح ىلع ةرارحلا لزنا ا\و كيرحتلا

حرارة الغرفة 25
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Gelatin types according to agent used in hydrolysis of collagen
• Type A gelatin:

– Derived by acid treatment of the precursor
– Take 7-10 days for preparation
– Mainly for animal skins

• Type B Gelatin
– Obtained by alkali treatment of the precursor
– Takes 10 times as long as Type A
– Mainly for bovine bones

After hydrolysis, the gelatin is extracted by hot water, Solution is evaporated and the 
concentrated solution is extruded and dried.

Usually a mixture of both types is used for capsule production

Gelatin
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Manufacture of Empty Capsules

1) A concentrated solution of gelatin (35 – 40 %) is prepared using 
demineralized hot water (60 –70 oC)

2) The solution is stirred until the gelatin has dissolved and vacuum is 
applied to remove entrapped air bubbles

3) Dye solutions or pigment suspensions are added to the solution
4) Viscosity is measured and adjusted by the addition of hot water 

(viscosity control the thickness of the capsule shell).
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 يناويح ردصم نم هنا امبو collagen لا نم gelatin لا عنصن ناشم
هيلاع treatment هدب ف

 animals نم gelatin لا نوكب type A لا
skin  هلمعنبو acid hydrolysis اما ًtype 

B >مز alkali hydrolysis 

 ف evaporation لمعب نيدعبو  extraction by hot water و washing لمعنم hydrolysis صلخن سبو
 فيشنت اهللمعب نيدعب عطق يلعلطتب يللا  extrusion لمعنم نيدعبو زكرم ريصب

A+B غالبَاَ منعمل

Rلا ياه رضحن يجين انحا ا formula رضحن اندب يشا لوا concentrated solution مادختسا ب hot water ناشم 
 يأ يف ناك ازاو amino acids +carboxyl نع ةرابع  peptide لا هن]  demineralized نوكت مز<و flowable نوكي

metal of mineral هلريصي حر complexation  كيرحتلا ءانثأ يدنع يف راص ازإ نيدعبو bubbling لا قيرط نع هليشب 
vacuum لا لدعب نيدعب كيرحتلا عمو نوللا فيضب نيدعبو viscosity لا للقا يدب ازإ viscosity يدب ازإً اما دربتم 

hot water فيضب وأ ةرارحلا عفرب اهديزأ
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Manufacture of Empty Capsules
5) Pins of machine are dipped into the solution and 

are slowly withdrawn and then rotated during 
their transfer to the upper level of machine in 
order to form a film of uniform thickness

6) The films are dried by blowing large volumes of 
air over the pins (moulds) 

7) The dried films are removed from the moulds, 
cut to the correct length , the two parts joined 
together and the complete capsule delivered 
from the machine. 
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Dipping method

 ىلعBا ءزجلل spinning اهللمعب اهيلاوح لكشت هنا دكأتا سب نيدعبو dipping اهللمعنم formula لا رضحنم
 نيدعب pin لا نع لصفتبو شمكت فشنت سب ناشم دراب نوكي نكمم blowing by air قيرط نع فشنت شلبتبو
 capping لمعب نيدعبو هايإ يدب يللا لوطلل اهيلخبو اهلصفب

O
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• Many materials used in the manufacture of pharmaceuticals are 
manufactured from raw materials of bovine origin, e.g. stearates and gelatin.

 
• The outbreak of BSE, which started in the UK, has led to strict rules being 

introduced by the EU to minimize the risk of transmitting animal 
spongiform encephalopathy agents (TSEs). prion

• BSE Bovine Spongiform Encephalopathy 

Gelatin
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Capsules prepared from gelatin alternatives
Quali-V capsules (Shiongoi Qualicaps Co.)
• These capsules are based on HPMC with carrageenan (to act as gelling 

agent) and potassium chloride (to act as gelation promoter).
• This system has similar gelling properties to gelatin

Vcaps (Warner Lambert Co.)
• They use HPMC gelling system with gellan gum (as gelling aid) and either 

EDTA or sodium citrate as a gelation promoter.
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 ب موحللا وأ gelatin لا اودروتسي اولطب ف رقبلا نونج ضرم يف ناك تاينيعستلا ب
 جنفسMا يز ريصتب مهلوقع هنE اهيف شلب يللا لودلا

:لئادب اوعلط ةلكشTا ياه تراص سب ف

 gelatin مواصفاته قريبة على ال

 يز ةبوطرلا ب اورثأتب ام مهنإ  لوده مهتزيم
 ناكم ب هطحب ازإ gelatin لا ,gelatin لا
 brittle ريصتبو capsule لا فشنتب يفاد
 ةيمك هنHPMC d E  لاً اما اورسكتبو
ةليلق اهيف ةبوطرلا
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• Empty gelatin capsules contain a significant amount of moisture which act as a 
plasticizer for the gelatin film.

• Standard moisture content for the hard gelatin capsules is between 13% and 16%.
• At low level humidity they will lose moisture and become brittle and at high 

humidity they will gain moisture and soften.
• Gelatin capsules are readily soluble in water at 37 oC, but their rate of dissolution 

decreases significantly with decreasing temperature.
• HPMC-based capsules contain less moisture (~4-7%), they don’t become brittle by 

drying, and they readily dissolve at temperature as low as 10 oC.

Empty capsule properties
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• Hard capsules are manufactured in a range of fixed sizes.
• The size (body volume) decrease with increasing the number

Capsule sizes

Capsule 
size

Body 
volume 

(ml)
0
1
2
3
4

0.69
0.50
0.37
0.28
0.20
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ال gelatin العادية

زي >ا اتركها على طاولة بتخسر رطوبه وبتصير brittle وبتتكسر

 softening إزا كان في رطوبة بصير

 اهلريصب يشأ لوا  stomach لا لخاد نوه
softening , contraction شلبتب نيدعب 

 لLخو اهرسكت peptidase enzymesلا
10 minutes اهلريصب complete 

digestion 

 pellets إزا كان Mإ immediate هو dissolution ال
ال solubility + temperature العLقه عكسية بينهم

 more وه ف لقا moisture لا ةيمك
stable ةرارحلا ةيحان نم نيزختلا ب 

 flexible يه ام يز لضتب ةبوطرلاو

K

fixed اهلكش هنا soft لا [بو اهنيب قرفلافي عنا sizes for capsules ف

 لا لق مجحلا داز ام لك
volume نكمم يللا 

هيبعا
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• For a powder the simplest way for estimating the fill weight is 
by multiplying the tapped bulk density X  the body volume.

• For liquids the fill weight is calculated by multiplying the 
specific gravity of the liquid by the capsule body volume × 0.8

Capsule sizes

17

Density= mass/volume

Capsule locking (sealing)
• The self-locking capsule were introduced during the 1960s, 

when automatic filling and packaging machines were 
introduced. 

• Filled capsules were subjected to vibration during this 
process, causing some to come apart and spill their contents. 

1. sealing them with a colored band of gelatin. 
2. sealed through a heat-welding process that fuses the 
capsule cap to the body through the double wall 
thickness at their juncture
3. uses a liquid wetting agent then thermally bonds the 
two parts using low temperatures (40°C to 45°C)

18
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كيف بدي احدد شو ال size الي بناسبنا

عن طريق هاي الع5قة
 ب اهئبعب يللا يه tapped density لا

cylinder اهلمعا تنكو tapping لا هنا ثيحب 
volume للقي

 ىلع فوشبو mass لاو  tapped density لا اهلا فوشبو powder or granules ءاوس formula لا رضحا سب
 سيقبو mass لا وش فرعب اهساسأ ىلعو ةعرجلل بسانSا excipient مك فوشبو بسانSا volume لا ساسQا داه
 excipient يدب مك ددحت حر يهو هعرجلا ب Zموكحم انحا ف ,volume لا وش فوشب نيدعب tapped density لا
 ينأ موكحم انايحا انأ هيل , diluent لا وه يللا ةيحيرأ ب هفيضأ ردقب يللا excipient لا وش ، dose لكل mass مكو
 size لا سفن نوكي مزh ليدبلا لبقتي ناشمو يبنجQا يرتشب ضيرSا ؟Zعم size راتخا

hهناوظح Sلا اوبعي اوناك ا liquid لا اوبعي اوناك وأ capsule ،لا ةيلمع filling يف ريصي نكمم ف ةعيرس نوكب loss لل 
powder لا نم يشأ اورسخي ينعي ةئبعتلا ءانثأ cap and body همسا يشا اولمع ف sealing وأ tamper evident 

Qلا قيرط نع بع5تلا عنمب ف اهاوتحم ب بع5تن لهس ةموحلم شم ازإ اهن sealing ب اهفلغأ ينإ ب gelatin

Zيبناجلا نم gelatin لا قصلتبو soft ريصب هفيفخ ةرارح ل هضرعب ينإ ثيحب fusion يه هيناتلا هقيرطلا

 wetting agent عم heating هتلاتلا ةقيرطلا

cap and body ف ممكن يصير يطلع من ال
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Capsules shell filling
• Hard gelatin capsules can be filled with a variety of materials of 

different physicochemical properties taking into consideration the 
following limitations:
1. The material must not react with gelatin
2. The material must not contain a high level of free moisture
3. The volume of unit dose must not exceed the sizes of capsule 

available

19

Capsules shell filling
Types of materials for filling in Hard gelatin capsules:

Dry solids
Powders 
Pellets
Granules
Tablets 

Semisolids
Thermosoftening mixtures
Thixotropic mixtures (by stress by becoming less viscous)
Pastes

Liquids
Nonaqueous liquids

20
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 fillingشو ا/شياء اللي ممكن اعملها

بروح على ال tableting ك بديل

 softening نه رح تعملها/

 human ما بتناسب ال sizes نه في/

capsule or tablet للدوا هي اللي بتحكم إزا physicochemical properties ف ال

 capsule شو ممكن اعبي جوا ال

 sustained يكون Nمع بعض وواحد مث Sبلجألها إزا بدي أحط دوي
 release

خNل التعبئة كيف بدي اضمن انه ال flowability مناسبة للتعبئة ، `زم ا^ادة ال semi solid إزا عرضناها ل حرارة تصير soft بحيث انه يصير ال filling سهل 

 less viscous زي الكاتشب ^ا أخضها بتصير

no aqueous ف `زم دائما يكون softening رح يعملها water وجود ال

Thermosoftening:

Thixotropic:
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Ejection of 
unseparate
d capsules

Capsule filing machines
• The same set of basic operations is carried out for simple and 

complicated machines.
• The filling comprises the following steps: 

1. Rectification (The empty capsules are oriented so that all point the 
same direction) 

2. separation 
3. filling 
4. closing 
5. ejection

22
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tablet تبع العملية أبطئ من ال scale ال

On small scale

 test tube holder يفو mould لا يز يشا يف نوكي حر
 لا حتفنم( هحتفنم نيدعب هطغضنمو  capsule لا هيف ييعنم

cap لا نع body (لا فيضنم نيدعب powder لمعنمو 
scrapping لا بيجنم نيدعب cap هركسنمو )capping(

ال R capزم يكون لPعلى

احيانا بدل ما نفتحها ب ايدنا بكون في زي ذراع 
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Capsule filing machines
Filling of powder: Bench scale filling
• This is done by simple equipments which consist of a set of plastic plates which have 

predrilled holes to take from 30 - 100 capsules of a specific size.
• Empty capsules are fed into the holes, the bodies are locked in their place by means of a 

screw and the caps in their plate are removed.
• Powder is placed on to the surface of the body plate and is spread with a spatula so that 

it is filled into the bodies.
• The cap plate is then repositioned over the body one and the capsules are rejoined using 

manual pressure.

23

Capsule filing machines
Filling of powder
Industrial scale filling
• There are different shapes and sizes of industrial capsule filling 

machine varying from automatic to semiautomatic.
• The dosing system is divided into two groups:

– Dependent: Dosing system uses the capsule body to measure the 
powder

– Independent: the powder is measure independently of the capsule body 
volume

24

23
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Lab scale
Mould

 نيدعب ىلع3ل cap لا نوكي هنا ثيحب capsules لا يبعنم
body لا نع cap لا لصفنم نيدعب طغضنم

Dosator

ال dependent منحكي كم عندي capsule size بتعبى
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Dependent systems
• Empty capsules are fed into a pair of ring holders, the caps 

being retained in one half and the bodies in the other (vacuum 
is used for separation).

• The body holder is placed on a variable speed revolving 
turntable.

• The powder hopper is put on top of the body plate, which 
revolves underneath it.

• In the hopper a revolving auger forces powder down to the 
capsules bodies

Capsule filing machines

25
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revolving turntablepowder hopper 

25
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 Lower و upper punch اهيف ناك tableting machine لا ب تناك يللا rotary table لا ، rotary table انع يف
punch, لل ناكم هلا يف نوكب غارف لك ئش7ا سفن وهو capsule ئزج اهيف نوهوD لا اهيف ءزج cap لا اهيف ءزجو 

body ، ئزجلا لصفنمD لا نع ةرابع لفس7ا ءزجلا ، ضعب نع body لا ام لوط body يفو ،دوجوم feeder لخدي ناشم 
 capsule لا لخاد powder of granules لا

body ونصها بكون cap نصها بكون tablet ال

 ةلماك ةيمك يبعت حر ام هعرسب فلتب ازإ هنV همهم speed لا
 ةرادتس7ا ةعرس ب كرحتأ مز7 ف

capsule body موجود فيها ال

 auger feeder همسا فلب يللا يش7ا
 ةلاحلا ياه ب هئبعتلا يهتنتب فلي يبوجو
 dependent همسا كيه ناشم
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Dependent systems
• The weight of powder filled into the body is dependent mainly 

upon the time the body is underneath the hopper during the 
revolution of the plate holder (speed of rotation must be 
controlled).

• This is a semiautomatic method, requiring an operator to transfer 
the capsule holders from one operation to the next

• Capacity 15 000 - 25 000 per hour and is dependent upon the 
skill of operator

Capsule filing machines

27

Independent
• These are fully automatic machines which are using dosing 

mechanisms that form a plug of powder (soft compact formed 
at low compression forces)

• There are two types of plug forming machines, those that use a 
dosator system and those that use a tamping finger and dosing 
disk system

Capsule filing machines

28
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 مكحتأ مز!و body لا ب يبعا مك فرعا ناشم ةعرسلا ب مكحتأ مز!
 rotation لاو نمزلا ب

 طحي plate لا صلخنام ىتم ناشم ةعرسلا نم دكأتب صخش يف نوكي مز!
plate هيف capsule ديدج

 ام filling لل هررمبوbody لا نع cap لا كفب ءزج يدنع يف نوكب ، نمزلا وأ capsule لا مجح مك ىلع دمتعتب ام
فلتب tablet لا نوكتب

 لا اوج اهطحب نيدعب slight compression لمعبو powder or granules لا كسمب holder يدنع يف هنا هأدبم
capsule (intermittent )
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Independent
Dosator system
• This system is probably the most widely used in the world and is 

the one that is described the most in the literature. 
• Examples of machines that use this system are:

– Intermittent motion: Zanasi (IMA), Pedini, Macophar and Bonapace. Their 
outputs range from 5000 to 60 000 per hour.

– Continuous motion: MG2, Matic (IMA).Their outputs range from 30 000 
to 150 000 per hour.

Capsule filing machines

29
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Intermittent 
motion: Zanasi 
(IMA

29

30

ال scale اقل

Container of the 
granules or powder

Capsule

Holder بسموه bushing
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31

Intermittent motion: 

32

Continuous motion

31

32

 powder or granules لا نم ءزج دخوبو لزنب ,plug لمعب يشأ لوا
 ةئبعتلا هنintermittent F همسا داه ،يبعبو ةيناتلا ةهجلا ىلع فلبو
ةلصاوتم شم

 ام ناشم cohesive نوكت powder لا هنا نوه ةفص مها
ةهج ل ةهج نم كرحتتب يهو اهنم يشأ علطي

ةلصوتم ةئبعتلاو فلب ام holder لا نوه

 اهلمعي نيدعبو powder لا بحسي حر
 نمم،...، رتكا طغض نيدعب هفيفخ ةطغض
 rotation يدنع يف نوكي
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Dosing disc and tamping finger machine
33

34

33
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 لا نم صقنيب يشأ يف ام هنا ثيحب اهعمجي لواحب طغضلا داه ب
powder , لا ةكرح يز اهيف ام سب intermittent 
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Pellet filling
• Preparations formed as coated pellets are filled on industrial scale using 

machines adapted from powder use.
• All have a dosing system based on a chamber with a volume that can be 

easily changed.
• Pellets are not compressed and may have to be held inside the measuring 

device mechanically (e.g. inverting the dosator or applying vacuum).

Capsule filing machines

35

36

35
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 نوكب ,capsule or a tablet inside the capsule يبعن اندب وأ semi solid وأ pellets يبعن اندب ازإ
لزني حر مك انلددحب sensorوأdosing chamber همسا يشأ ةنكا2ا ب يف

كم بتعبى ب ال dosing chamber هو اللي رح 
. capsule ينزل ب ال

 لا ىبعتب ف حوتفم يولعلا ءزجلاو قلغم يلفسلا ءزجلا نوكب dosing chamber لا يبعن ناشم
dosing chamber ، لا يبعن ناشموcapsule يولعلا ءزجلا ركسب )dosing (ركسب يلفسلا ءزجلاو 

)outlet (لا ىلع capsule 

 لا ف ةدوجوم capsule لا ام لوط dependent لا ةقيرط سفن
dosing chamber ىبعتي حر 

يعني إزا بدنا نعبي مث100mg of 200 mg Y بتحكم 
 dosing chamber ب ال

 pellets لا ?powder or granules لا نع فYتخ]ا وش
very hard اهن` compressed شم اهسفن

 Hoover لا سكعب وأ vacuum مدختسب
 pellets لا لزني ناشم
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Tablet filling
• Tablets are placed in hoppers and allowed to fall down tubes, at the bottom 

of which is a gate device that will allow a set number of tablets to pass.

• Tablets for capsule filling are normally film coated to prevent dust, and are 
sized so that they can fall freely into the capsule body.

Capsule filing machines

38

37

38
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Semisolid and liquid filling
• Liquids can easily be dosed 

into capsules using 
volumetric pumps.

Capsule filing machines

Rotary dispensing pump

40

39

40
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Semisolid and liquid filling
• Non-aqueous liquids, which are mobile at ambient temperature require 

sealing. 
• This is done by applying gelatin solution around the center of capsule 

after it has been filled, which forms a hermetic seal after drying.
• This prevents liquid leakage, contains odors inside the shell and 

significantly reduces oxygen permeation into the contents, protecting 
them from oxidation. 

Capsule filing machines

41

Semisolid and liquid filling
• Semisolids mixtures are formulations that are solid at ambient 

temperature and can be liquefied for filling by either heating 
thermosoftening mixtures or by stirring thixotropic mixtures ( Certain gels or 
fluids that are thick or viscous under static conditions will flow over time when shaken)

• These formulation are similar to those that are filled into soft gelatin 
capsules, but differ in one important respect: they can have melting points 
higher than 35°C, which is the maximum for soft gelatin capsules 
because this is the temperature used by the sealing rollers during their 
manufacture.

Capsule filing machines

42

41

42
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Formulation
• All formulations for filling into hard capsules have to meet the 

following requirements:

– They must be capable of being filled uniformly

– They must release their active content in form that is available for 
absorption by patient.

– E.g. Amlodipine besylate 10 mg capsule
– They must comply with the requirements of pharmacopoeias and 

regulatory authorities

43

Formulation
Powder formulation
• These formulas are typically mixtures of active ingredient 

and different types of excipients.
• The selection of formula depends on:

– The properties of active  drug (flowability, compressibility, 
cohesiveness)

– Its dose, solubility, particle size and shape
– The size of capsules to be used

• The potent drugs are easier to formulate than drugs with high 
unit dose (why??).

44

43

44
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Types of excipients used in powder-filled capsules
Diluents: gives plug-forming properties
Antiadherents: reduced adhesion of powder to 
metal or gelatin shell
Glidants: Improve powder flow
Wetting agents: Improve water penetration to the 
powder mass
Super disintegrants: provides disruption of the 
powder mass
Stabilizers: improves products stability

45

Formulation
Formulation for filling properties
• The main factors in powder formulation related to filling 

properties are:
– Good flowability (using free-flowing diluent and glidant)
– Low adhesion (using lubricants)
– Cohesion (plug-forming diluent)

• The formulation is affected by the type of machine used (in 
case of dependent machines flowability is the most critical, 
while in independent (plug forming) the cohesion is the most 
important

46

45

46
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Formulation for release of active ingredients
• The first step of release of active ingredient is disintegration of capsule 

shell (At 37 oC, the shell will split within 1 min.).
• The rate controlling step in product release is the formulation of the 

contents which ideally should be hydrophilic and dispersible.
• Particle size, diluent used and percentage of lubricant was found to 

affect the rate of absorption for several compounds.
• The use of wetting agents (e.g. Sodium lauryl sulfate) for poorly soluble 

drugs and superdisintegrants (for plugs){e.g. Sodium starch glycolate, 
croscarmellose sodium and crospovidone enhance the release of the 
active ingredient.

Formulation

47

48

47

48
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Phenytoin 
complexes with 
CaSO4 making it 
less absorbable

50

Optimum %

49

50
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Formulation for position of release
• Capsules can be readily manipulated to release their contents at various 

positions along the GIT.
1. It has been suggested that for some compounds, the best way to improve 

their absorption is for the dosage form to be retained in the stomach so that 
it will dissolve slowly.

• Floating capsules have been made which contain various hydrophilic 
polymers such as methylcellulose, that swell on contact with water and 
form a mass  that can float on the gastric liquids.

2. Enteric products can be made by either coating the filled capsule or by 
formulating the contents as pellets and coating them with enteric polymer.

Formulation

51

Formulation for position of release
There is currently an interest in targeting compounds to the distal 

parts of intestines (e.g. for polypeptide drugs) and this can be 
achieved by:
– Formulating the drug as prolonged release and filling in a capsule that is 

enteric coated (e.g. Colpermin®).
– Coating with polymers that are only soluble at higher pHs, 6 –7, which is 

not reached until further along the small intestine
➢ Some capsules are used for products for inhalation
➢ Some capsules are intended for vaginal 
or rectal administration.

Formulation

52

51

52
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Soft Gelatin Capsules (Softgels)
• Softgels consist of a drug formula inside a one –

piece outer gelatin shell.
• Drug may be either in solution, suspension or 

emulsion. The fill matrix may be hydrophilic or 
lipophilic.

• They can be manufactured in many shapes.
• Can be coated with enteric resistant or delayed 

release material.

53

• Softgels can be formulated and manufactured to produce different drug 
delivery systems:
– Orally administered softgels containing solution or suspensions, in an easy to swallow 

and convenient form, that release their content in the stomach.
– Chewable softgels Where a highly flavored shell is chewed to release the drug liquid 

fill matrix. The drug may be present in both the shell and the fill matrix.
– Suckable softgels which consist of gelatin shell containing the flavored medicament to 

be sucked and a liquid matrix or just air inside the capsule
– Twist-off softgels which are designed with a tag to be twisted or snipped off, thereby 

allowing access to the fill material (can be used for unit dosing of topical, ophthalmic 
and otic preparations, and cosmetics).

Soft Gelatin Capsules (Softgels)

54

53

54
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Go to fullsize image

Go to fullsize image

Go to fullsize image

55

Rationale for the selection of softgels as a 
dosage form

1. Improved drug absorption
• Absorption form drug-solution matrix in softgel 

is faster than from other solid dosage forms such 
as compressed tablets.

• This may be valuable for some drugs like those 
used for pain and migraine (e.g. ibuprofen).

• Formulation of poorly soluble drugs as solutions 
or micro emulsions in softgels can also increase 
bioavailability and decrease plasma level 
variability.

56

55

56
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2. Patient compliance and consumer preference
• Softgels are preferred by consumers because of ease of swallowing, 

absence of taste, elegancy..etc.

3. Suitability for administration of oils, volatile materials and low 
melting-point drugs which are difficult to compress as tablets

Rationale for the selection of 
softgels as a dosage form

57

4. Safety for potent and cytotoxic drugs
• In tablet and hard gel capsule, the mixing, granulation and compression 

or filling processes can generate a significant quantity of airborne 
powders. This can be of great concern for highly potent or cytotoxic 
compounds (operator and environmental concerns).

• By preparing a solution or suspension of drug in liquid such concerns can 
be significantly reduced.

Rationale for the selection of 
softgels as a dosage form

58

57

58
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5. Dose uniformity of low dose drugs
• E.g. digoxin (Lanoxicaps, GSK) 
• Liquid dosing avoids the difficulty of poor powder flow and therefore poor 

content uniformity.
• Drug is distributed more uniformly in a solution than in a powder mixture.

6. Product stability
• Stability of drugs subjected to oxidation (preparation under nitrogen 

atmosphere) or hydrolysis (by formulating in lipophilic vehicle) can be 
increased by preparation in softgels.

• However, drug in aqueous solution may be less stable than in solid state.

Rationale for the selection of softgels 
as a dosage form

59

• Softgels were used in the 19th century as a means of administering 
bitter-tasting or liquid medications.

• They were manufactured individually by preparing a small sack of 
gelatin by leather or iron molds, filling it with medication and then 
sealing it by heat.

• This manufacturing method was improved using a process that 
involved sealing two sheets of gelatin film between a film of 
matching flat brass(Cu+Zn) dies. Each die contained pocket into which 
gelatin sheet was pressed and into which the medication was filled.

• Manufacture on a production scale was possible after the invention 
of rotary die encapsulation machine (1933).

Manufacture of Softgels

60

59

60
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Manufacture of Softgels
Rotary die encapsulation
• In this process the gelatin solution is spread onto two rotating drums to 

form a pair of continuous sheets (ribbons) of gelatin, which are fed 
between two matched rotary dies.

• Accurately metered volumes of the liquid fill matrix are injected  from the 
heated wedge device (about 40 oC) into the space between the gelatin 
ribbons as they pass between the die rolls.

• The injection of liquid between the ribbons forces the gel to expand into 
the pockets of the dies, which govern the size and shape of the softgels.

61

Manufacture of Softgels
Rotary die encapsulation
• The ribbon continues to flow past the heated wedge injection system and 

is then pressed between the die rolls.

• Here the two softgel capsule halves are sealed together by application of heat 
and pressure.

• The capsules are cut automatically from the gel ribbon by raised rims(frame) 
around each die on the rollers.

• After manufacture the capsules dried completely (tumble dryer then tray dryer), 
inspected and packaged into bulk containers. 62

61

62
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raised 
rims(frame) 
around each 
die 
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Gelatin shell formulation
• Typically softgel shells are made up of gelatin, plasticizer, and other 

materials (colorants, opacifiers and sometimes flavor)
• Gelatin constitutes about 40 % of the solution
• The plasticizers (20 -30 % of the gelatin solution) are used to make the 

softgel shell elastic and pliable (flexible).
• The most commonly used plasticizer in softgels is glycerin, although 

sorbitol, propylene glycol and PEG 200 (low molecular weight) are also 
frequently used.

Formulation of softgels

65

Gelatin shell formulation
• Plasticizers are chosen on the basis of their compatibility with the fill 

formulation, ease of processing and the desired properties of the final 
softgel.

• In dry softgels the water content is typically in the range of 5 - 8 % w/w, 
which represents the proportion of water that is bound to the gelatin.

• This level of water is important for good physical stability of the shell.
• Colors and opacifiers may be added also.
• Flavors and sugars are added in chewable and suckable soft gels

Formulation of softgels

66
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Formulation of softgel fill material

• The liquid phase is selected from components with a wide range 
of different physicochemical properties.

• Ingredients that are solid at room temperature can also be 
encapsulated into softgels, similarly to liquids, provided they are 
at least semisolid below approximately 45°C

• Recently, rotary die encapsulation has been adapted for filling of 
tablets and pellets into capsules.

67

Formulation of softgel fill material
• The choice of components is made according to one or more of a 

number of criteria, including the following:
– Capacity to dissolve the drug
– Rate of dispersion in the GIT after rupture of the shell and release of 

matrix
– Capacity to retain the drug in solution in the gastrointestinal fluids
– Compatability with the softgel shell
– Ability to optimize the rate, extent and consistency of drug absorbed.

68

67

68
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Types of softgel matrices:
• Lipophilic liquids/oils: Triglyceride oils, such as soya  are commonly used 

in softgels for drugs soluble in such oils (e.g. Vitamin D and oestradiol).

• Hydrophilic liquids: Polar liquids with a sufficiently high molecular weight 
(e.g. PEG 400).

• Self emulsifying oils: A combination of a pharmaceutical oil and a nonionic 
surfactant can provide an oil formulation which disperses rapidly in the 
gastrointestinal fluid and enables rapid drug absorption.

Formulation of softgel fill material

69

Types of softgel matrices:
• Microemulsion and nanoemulsion systems:

– A preconcentrate is formulated which form after release and 
dilution forms a microemulsion or nanoemulsion.

• Suspensions in different types of bases

Formulation of softgel fill material

70
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Types of softgel matrices:
• Lipolysis systems 

– The action of pancryatic lipase on triglycerides and partial glycerides to form 2-
monoglycerides and fatty acids.

– These interact with bile salts to form smaller and smaller vesicles resulting in the 
formation of mixed micelles that are approximately 3-10 nm in size.

– If the drug has higher solubility in lipolysis product than in triglyceride oil then this is 
an advantage.

– On the other  hand, the absorption of a drug compound may be adversely affected by 
the presence of bile salts and in this case it is better to block or reduce the lipolysis. 

Formulation of softgel fill material

71

• The test related to empty capsules manufacturing are:
– Testing of components (e.g. purity, microbiological testing). This test is also 

performed for components of softgel shell. 
– In process control: viscosity of solution, color testing of gelatin solution.
– Capsules testing: dimensions, mechanical strength, weight, appearance (defects, …) 
….

• Most pharmacopoeias have test for filled capsule products, but most have 
nothing for empty capsules. 

• The exceptions for this are the Chinese and Japanese pharmacopoeias
• The Japanese contain a purity test for empty capsules.

Product quality consideration for capsules
Empty hard capsules (QC) 

72
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• During the encapsulation process the four most important 
tests are:
– The gel ribbon thickness;
– Softgel seal thickness at the time of encapsulation;
– Fill matrix weight and capsule shell weight;
– Softgel shell moisture level and softgel hardness at the end of the 

drying stage.

Product quality consideration for capsules
In process testing for softgels 

73

Product quality consideration for capsules 
Finished product testing

Finished capsule products are subjected to a number of tests in 
accordance with compendial requirements for unit dose capsule 
products. 

These normally include:

Capsule appearance
– Shape, dimensions, defects (cracks, pinholes, color non-

uniformity, foreign odors, …). 
74
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Active ingredient assay
• The actual average drug content divided by theoretical drug content.

Related substances assay
• The percentage content of impurities chemically related to drug 

substance (such as degradation products).

Product quality consideration for capsules
 Finished product testing

75

Uniformity of Mass 
• The test is performed on capsule content.

• The weight of content is calculated from the weights of filled capsules and 
the empty capsule shell.

• The Ph Eur uses a sample of 20 capsules and applies a double limit test.

• For capsules containing less than 300 mg, not more than two out of the 
sample may be outside ± 10 % of the average and all must be within ± 20 
%.

• 290-310 mg,  280-320 mg

Product quality consideration for capsules
Finished product testing
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Uniformity of Content
•  Similarly to tablets, the test for uniformity of drug content is 

carried out by collecting a sample of capsules , normally 10, 
and determination of the amount of drug in each.

 
• The average drug content is calculated and the content of the 

individual capsules should fall within a specific limits in terms 
of percentage deviation from mean.  

Product quality consideration for capsules
Finished product testing

77

Disintegration
• The test is performed using the tablet disintegration apparatus.
• The end point is usually considered reached when there is no residue on the screen or 

only fragments of the shell are present.(6)
• Some pharmacopeias allow retesting. If 1 or 2 dosage units fail to disintegrate, the test is 

repeated on  12 additional dosage units. The requirements of the test are met if not less 
than 16 of  the 18 dosage units tested have disintegrated. 

Standard oral products
• The medium is water or 0.1 N HCl when justified and authorized
• The time limit for the standard test is:

– 20 min for Japanese pharmacopoeia (JP)
– 30 min for PhEur, USP and BP.

Product quality consideration for capsules
Finished product testing
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Disintegration
Enteric (Gastroresistant) products
• For capsules with a gastro-resistant shell the disintegration test is carried out without disc for 2 h in 0.1 N 

HCl and there should be no signs of disintegration or rupture permitting the escape of the  contents. 

• Then the acid is replaced by buffer solution pH 6.8 Add a disc  to each tube. Operate the apparatus for 60 
min. If the capsules fail to comply  because of adherence to the discs, the results are invalid. Repeat the 
test on a  further 6 capsules omitting the discs.

• For capsules prepared from granules or particles already covered with a gastro-resistant coating, a 
suitable test is carried out to demonstrate the appropriate  release of the active substance(s), for example 
the test described in Dissolution test  for solid dosage forms.

• USP does not have a disintegration test for enteric  capsules. 

Product quality consideration for capsules
Finished product testing

79

Dissolution
• Normally performed in Basket or Paddle apparatuses

– Standard products
• Usually the samples are taken once at the end of test (normally after 30 – 60 

min) 
– Sustained release products

• Usually samples at different time intervals are taken covering the long period of 
release

– Enteric products
• Usually there is an acid stage followed by a buffer stage.

 

Product quality consideration for capsules
Finished product testing
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Dissolution
Interpretation (BP 2007) :
• Unless otherwise specified, the requirements are met if the quantities of active 

substance dissolved from the dosage units tested conform to Table 2.9.3.-1 for 
conventional dosage forms.

• Similar tables are found for enteric and sustained release dosage forms 
• Continue testing through the 3 levels unless the results conform at either S1 or S2. 
• The quantity Q, is the specified amount of dissolved active substance, expressed as a 

percentage of the labelled content; the
• 5 per cent, 15 per cent, and 25 per cent values in the Table are percentages of the 

labelled content so that these values and Q are in the same terms.
 

Product quality consideration for capsules
Finished product testing
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Acceptance criteria for conventional dosage forms
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• Microbiological quality
– The microbiological quality of non-sterile pharmaceutical 

products is dependent upon their formulation and their 
method of use.

– In PhEur (2002) capsules are listed in category 3B.
– Limits per gram are:

• Total viable count < 104 bacteria and < 102 fungi and <102 
enterobacteria and other gram negative bacteria

• Total absence of Salmonella, Escherichia coli and staphylococcus

Product quality consideration for capsules
 Finished product testing
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