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» Capsules are solid dosage form in which A8liAs ()l alls 9 8ymis 9 3ymS (3555 (Sas
medication is contained in gelatin shell ‘ Cap
Hard-shell capsules -
 Hard and soft gelatin capsules differ [ Bod
from each other in: w ody
— the shell composition < gelatin JI

— manufacturing and filling methods.
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* The medication to be filled may be q- ; O .
solid, semisolid or liquid. = .
 There are two types of capsules: \;_. ) 2N
— Hard capsule: two pieces, a cap and a o
body. T
— Soft capsule: one piece cwiabdll (s Jusld i od Lalad Soft-shell capsules
dolaraze J/y vitamin E J/ 5
omega §
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Hard Capsules Soft Capsules
» Two pieces, a cap and a body. « One piece

« For filling of solids, semisolids or liquids. | * For filling of solids, semisolids or liquids.

 Fixed shape and standard sizes + Various shapes and sizes

» Manufactured empty and then filled with

» Manufactured and filled with product in
product

the same process

» No drug is added in the shell formulation | | Drug can be added in the shell formulation
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« Advantages of capsules taste Ji o 91 ol o dlSuis ks 3.3

1. They are elegant slcoating u”:i;:z::zm;

2. They are easily swallowed Lol capsules i o3 s (50,4

3. They can be used for drugs with bad taste eta@o&mhuets,tablet,i’:;:ﬁZQ

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)

Jaals be Lol paad tablet JI o (9529 9 939 daaliatid) (o8 S (g2l &) 91 G g2le 91 100,000 (s LS tablet JLo.5
51 LaySian g Lgmany g Lgaidige (ass capsules J) o guah (s 44 tablet JI a8 (o (s economic o0 S capsules
minutes 40 « 20,000 (sas scale J/ S idg ad 93 ola IS sealing Jaxo
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Capsules

 Limitation for capsule use:
a) Can not be used for administration of extremely soluble

materials such as KCI and NH,CI. 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)

Hard capsules f§

* They are manufactured empty and then filled with product
coating J/ ) L) formula Lis o3 (907
polypeptide amino acids (s §)las 94 oLl gelatin Lic o3

Raw materials used in empty capsules
* Gelatin

-+ » Colorant
— Two types: water soluble dyes or insoluble pigments

* Process aids

. Anionic surfactant
— 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. .
flexibility to the shell oubaas 7 5 oLl (oA Lgwuds (LI LY plasticsizer (abi glisg Lo (94
gelatin JLuJyuis pins (ye §)las (94 s moulds o suppositories J/ (s ywaaiis capsule J/
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Gelatin

 Gelatin is the main constituent of capsule shell

Sources of gelatin

« It 1s a protein which does not occur naturally
but prepared by hydrolysis of collagen

* It 1s obtained from collagen of animal bones
and skin collagen (bones of skin) J/ (ro dualiiow

Gelatin

Reasons for using gelatin

Food grade
A. Nontoxic and widely used in food

B. Readﬂ}ui%l&ble in body ﬂuli%si
elation oS enzyme oS 5] Y| soluble (i
C. gI‘[ is good ﬁh%—ﬁ)srmiﬂg If‘sl\;l{erlal (thlé,l?ness of hard

capsule shell is about 100 pm) 2psuleJ! &= polymer Jisa
D. Solutions at high concentrations (40 %) are mobile at
50 °C
E. Its aqueous solutions undergo a reversible change
from a sol to a gel at temperatures above ambient 25 s, 5/,

Jgw S flowable a2 solution (i 5)lue () 9<s dlle 8yl (ole (oas gelation JI 3o <d
sol-gel transition ‘Lusla suic S gel juas B0 8,50 851 (sds 3y1,adl J3a) g el yadill
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Gelatin

Gelatin types according to agent used in hydrolysis of collagen ’ Q
. - animals (s gelatin J/ (<2 type A J/

Type A gelatln. . type Lo/ acid hydrolysis «laxis§ skin
— Derived by acid treatment of the precursor  alkali hydrolysis a3y B

— Take 7-10 days for preparation R R
— Mainly for animal skins @ \ PLASTIC POWDER

* 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

< evaporation Jaxs (sa2:9 extraction by hot water § washing Jasis hydrolysis galiy g °

il Lgdlass (aaan alad glallais (Ul extrusion Jasis Gaass§ 35,0 yias

A+B Jazis Qe

Manufacture of Empty Capsules

1) A concentrated solution of gelatin (35 — 40 %) is prepared using
demineralized hot water (60 —70 °C)

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).

(Lis hot water aladlicsl & concentrated solution yuaan L ol J 9/ formula J/ sla pdan oo Liaf U
&1 Ols 319 amino acids +carboxyl (< 5,Lic peptide J/ 1Y demineralized (<5 a3¥9 flowable (;5<s

JI @b (e dadia bubbling el yadilf e L] (guis (o Hloo 3] (a2a 9 complexation dlyuas £y metal of mineral
S 1l Lol ayaia viscosity JI JSI s 5] viscosity JI Jurs (aans ch yadill 209 (ol Saas (uasa g vacuum

hot water S1as g1 8yl &8, LA..\%I
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Dipping method
Manufacture of Empty Capsu

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 m
together and the complete capsule delivered
from the machine.

¥ eiall spinning Lellass L ga JSAiS dif aSUl (s (aass 9 dipping Lgllasis formula J/ wbanis

Gpaaa pin JI Os Jeadlin g (48ash Bl (us Gl 3yl (950 (a0 blowing by air b (e il Galuiag
capping Jass (aaa g obyl (sua (ol Johall Lnlia g Lglnds
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Spinning

Job s -

Stripping

/’ Cutting

H Joining

Dipping

Fig. 34.1 The sequence of two-piece hard gelatin capsule shell manufacture.
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Gelatin f‘

* 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

T &
f =
. N " J- .. . .. . “ ' ff‘ ,)f*m&
o pgalll g gelatin JI 1999w }%dyluﬁwf;@u!sa%udlg et — i
Ty (55 s gl sie 43 lend i ol J3all 4 L
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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 gelatin JI (sde &3 diliuol 9o

Veaps (Warner Lambert Co.)

* They use HPMC gelling system with gellan gum (as gelling aid) and either
EDTA or sodium citrate as a gelation promoter.

S skl o 19,50 Lo pgal J9ad agiiao g ) L. D 8
Olse o dhansy (5] gelatin J/ ,gelatin JI 2 3 =
brittle juaisg capsule J/ Saivis odla o w 2
duas Y Y HPMC JI Lol [gyuusing o 5 w i o
- - e (2} >
Aol Lgd dagloydl B o L 14
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Empty capsule properties }‘

* Empty gelatin capsules contain a significant amount of moisture which act as a

plasticizer for the gelatin film. Aulall gelatin J/

 Standard moisture content for the hard gelatin capsules is between 13% and 16%.
S g brittle ualsg 4y uudl Algls ol LS U s

+ At low level humidity they will lose moisture and become brittle and at high
humidity they will gain moisture and soften. softening s sbsy o ls 13]

* Gelatin capsules are readily soluble in water at 37 °C, but their rate of dissolution

decreases signiﬁcantly with decreasing temperature. pellets ois ;) ¥ immediate s dissolution J|
A dacuse 4ddlall solubility + teniperature J

« 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 °C. more s4 J3/ moisture J/ das
3ylyadl daalh (e (ANl G stable

flexible o Lo (5 Joiia da ghoylly
Ll (ol J9! stomach JI J51a (9 i )
oy ass softening , contraction
JMA 9 Layuss peptidase enzymes !
complete 1o minutes 10 .
digestion [Jonin | 13
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Capsule sizes f‘

sizes for capsules Lic o3

fixed L¢l<i 431 SOFt JI (g L 8,40
» Hard capsules are manufactured in a range of fixed sizes.

* The size (body volume) decrease with increasing the number

medicines i oy e Capsule | Body
size volume JI b anadl ol Lo Js
(ml) (Sas olll volume
0 0.69 e
1 0.50
s 2 0.37
e T 3 0.28
RREEETY R
00 0 5

000
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Capsule sizes " 4 ‘

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

Lol ol size JI ool vaal (saa s

* For liquids the fill weight is calculated by multiplying the
s 04 specific gravity of the liquid by the capsule body volume X 0.8

appe cﬂeﬂ Sﬁﬂ

o Lt Ul o2 tapped density J/ - . .
JI 431 &sans tapping Lelas| cuisg cylinder  Density= mass/volume %l gla Gajbo (e

Has volume

e Ssdngmass JIy tapped density JI Lgdl S 9 g powder or granules =/ g formula JI ydal s
s g mass JI gl Sy Lpealau (ole g de pall Caalil exc1p1entesu3u.n."9 wwlalf volume J/ Guledy ola
excipient sus as saadi £ 29 45yl 0 (o gsans Lial S jvolume JI g S 9ois (saa2s tapped density JI
@ 89S Lla i 4l , diluent JI 82 (oLl dan i @ ddudi juda Ul excipient J/ gl « dose JsImass asg

17 size JI (el (950 0¥ Juasdl Jalia (sleliag (oialll (5 yicis (da L) S0 size HLia

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 B
process, causing some to come apart and spill their contents.

cap and body J/ (s adlay suns (Kao S
1. sealing them with a colored band of gelatin. @
2. sealed through a heat-welding process that fuses the — meuse 7.1a 2w ssn ot oo e o o

capsule cap to the body through the double wall S
thickness at their juncture

3. uses a liquid wetting agent then thermally bonds the 2 ==~ ' 2~
two parts using low temperatures (40°C to 45°C) <=>: RT 2 %—‘ ‘i‘;m e
H108S (o8 yran (1Sa0 S Ay (953 filling JI dulas, capsule JI | gz 1 g3ls gi liquid JI | gass | g3ls U8 glany
tamper evident si sealing dawl ol | glas S cap and body JI (3o (ol |9 peuds (oaza ddaaill ¢ L] powder
18 gelatin o L&l T o3 o sealing JI aasb (6 cas Sl gias 6 Ll gins o qae M s Lo gals yiis [ L

Onladl (e gelatin J) Gualisg soft yuos 44388 5y J ddyas (o8] Cun fusion o 4ililf ddy yhall

wetting agent go heating «iLill 43, yalf
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Capsules shell filling PA
filling :

Sas ol sLact¥ ) g
« 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 J:s  tableting Ji ois £ 952
2. The material must not contain a high level of free moisturesoftening tlaxi ¢, 3y

3. The volume of unit dose must not exceed the sizes of capsule
available human i s Ls sizes 8 ¥

capsule or tablet /)| asais U/ o2 [9all physicochemical properties J/ <

19

Capsules shell filling /9‘

Types of materials for filling in Hard gelatin capsules:

capsule J/ | g2 s (Sas gt

Dry solids
Powders
Pellets
Granules g
Tablets ’
Semisolids . 111 et et Mieltine SN

and 5. tablet. (Courtesy of Capsugel Division. Warner-Lambert )

Thermosoftening mixtures

Thixotropic mixtures (by stress by becoming less viscous) sustained (5ss Yas salgg ey e e lan s bl Ll
release

Pastes

quulggqueou (553 Ladlaal¥ S softening Lglasy ¢, water J/ aga9

Nonaqueous liquids Thermosoftening:

i BING I pens 431 Casns SO i 8y J LA ys (3] semi solid JI 3oLl a3 « Aaxill duulio flowability JI 43/ G| gy cias 253220 JSA

20 Thixotropic:
less viscous yuais Leddl U oudislst (55
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Capsule filing machines J,\
On small scale
 The same set of basic operations is carried out for simple and

complicated machines.

* The filling comprises the following steps: %0 ¥ 02D U

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

separation
filling
closing

A

ejection

test tube holder 39 mould JI (s il (08 (953 T
JI @idie) daidis (pass dlatidiog capsule JIdud ouaio
Jasisg powder J/ dadis aas(body J/ (= cap
(capping) o Suisg cap JI caaais (uss scrapping

22
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Capsule filing machines

Filling of powder: Bench scale filling rav scale

Mould
* This is done by simple equipments which consist of a set of plagtic 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

: : Cman oS cap JI (950 44 Eaas capsules JI gaxio
screw and the caps in their plate are removed. DoAY Jl o 0ap JI haiis (s Il

» 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. : ‘

Capsule filing machines J,\

Filling of powder

Industrial scale filling Dosator

» 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 (o2 capsule size (suic aS oSl dependent J/

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

24



Capsule filing machines /’Q

Dependent systems

) body (53 L.g.m.'g cap u354 Lgas tablet J/
* 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). e e o i 5

* 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. capsule body JI LS 95250

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

Lower jupper punch Lgad (ls tableting machine J/ o cals oLl rotary table J/ « rotary table L;Eisé

JI Ll 23209 cap JI Lgad 23 0y L (1549 capsule 1 (lSs all 03 (1553 £ 1,3 JS (s 4uds 349 ,punch

25 Jaas Oldic feeder 089 a9 9o body JI Le J gk body JI (s 8ylas Jau ) el ¢ a2a (e (i)l Juadio c body
capsule J/ Jals powder of granules J/

.com

auger feeder dawl Ay oLl LY
el sla o daadll ogiiis Al o 9a9
dependent dawl clad (jliio

revolving turntable

IF

G

b4
]
x
]

powder hopper

:
1974

Fig. 34.2 An auger filling machine using the ring system,
Model No. 8 (reproduced from Jones 2001, with permission).
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Capsule filing machines f‘

Dependent systems

» The weight of powder filled into the body i1s dependent mainly
upon the time the body is underneath the hopper during the
revolution of the plate holder (speed of rotation must be

controlled). pSa31 39 DOAY Ul o ouie oS Sye ledio syl  pSa3] 3
rotation J/§ (oMl &

 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 sy plate JI paliils ohs Gldio 4 el (3o oSy add (03 (558 a3Y
sua capsule < plate

27

Capsule filing machines /9‘

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

Ls filling H 0501 gbody JI (s cap JI <lds sia (saas (o8 (950 « (303l 9i capsule J/ aaa as (ol saizis Lo
Al tablet J/ O 9sia

JI 182 Lghaas (aass slight compression Jaxa g powder or granules J/ clwas holder (suis (o8 43/ olasa
capsule (intermittent )
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Capsule filing machines f‘

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. Jil scale JI

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

29

29
[ [ 1 [ 1 J
Intermittent
motion: Zanasi
(IMA
Holder o 3o bushing
Container of the
granules or powder
Capsule
Fig. 34.3 A dosing tube or dosator-type machine, Zanasi
RM63 (reproduced from Jones 2001, with permission).
30
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powder or granules J/ (1o £y a3 339 S ,plug Jaxs i J 9!
Wil Y intermittent daul ol (oaa g LBl dgall ole Sl g

Aol gis yie
Intermittent motion:
Lo (Lis cohesive (o< powder JI 4l () g2 ddo 2
Y J i o dyadii (o9 Lo (il adlnn

31

Continuous motion

N

S R R
wl . el o B |

WE GEE G T

: s gis Aiaaillg il Ls holder JI () 9a
figure 6.18 Continuous capsule filling with dosator
nozzles. Position and relative size of the ring-shaped

powder bowl and turret (top). (Schematic drawings to illus- Lelass (auss g powder J/ o T
frate steps 1 to & reproduced from MG2 Customer Leaflet, EY-V-VI0 ‘,:\SIM SERL K Meﬂiw
with permission of MG2, Italy). rotation RS ‘5\3 Oesa
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Powder bed —»

Dosing disc —»

Sealing plate —»

Capsule Plug
<+—Gelatin Shell

t 2 3 |

1-3: Compressionstations; 4: Ejectionstation 4

1. The powder slug is compressed to 1/5 thickness of dosing disk.

2. The powder slug is compressed to 2/5 thickness of dosing disk

3. The powder slug is compressed to 3/5 thickness of dosing disk

4. The powder slug is compressed to same as thickness of dosing disk

5. The compressed slug of powder is inserted into the capsules

Dosing disc and tamping finger machine JI 00 paling (il (o8 Lo 4 Snias Lgaana J9lan biuall ula o

intermittent J! 4s,a (5 Lgd Lo o, powder

17
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Figure 6.13 View into the GKF 2500S capsulefilling
machine. Capsules are fed from a hopper into the rectifi-
cation system (left) and opened. Powder plugs are formed
in the tamping unit (right) and transferred into the lower seg-
ments, which follow a circular path for opening, filling and
closing (front). (Reproduced from Bosch Customer Leaflet
VT/VEW 04/02-1E, with permission of Robert Bosch
GmbH, Germany.)

34
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Capsule filing machines
Pellet filling

» Preparations formed as coated pellets are filled on industrial scale using

. JI S 3u9a 90 capsule J/ Ls Jgb dependent JI 43, jbo (yudls
machines adapted from powder use. s 7, dosing chamber
» All have a dosing system based on a chamber with a volume that can be

. a<ai,100mg of 00 mg Mis s Lins 3] (oiay
easily changed. josing chamver Ji &

* Pellets are not compressed and may have to be held inside the measuring

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

. Hoover J/ swsas 9 vacuum suadicus
pellets J/ ?powder or granules JI (s SISAY/ g pellets JI Sy Oldia

very hard L&Y compressed (s Lguds

35

35 (95 ,capsule or a tablet inside the capsule o223 Liwy gi semi solid gi pellets axd Ly )]
Jya ¢ as Lloass sensor gidosing chamber dawl (ol s o (o8

Pellet magozine
Tyl 32 dosing chamber J/ s (gaxisas
. capsule J/ & Jyu

Dosing slide

l— Dosing chamber

Double
slide

Outlet slide

Conical outlet

— Bushing

Capsule body

Figwre 6.21  Filling of pellets with the double slide mechanism. (Reproduced from Bosch Training Manual GKF 40(

JI e S 7 gido (s gladl ehadlg Bl (oldadl £3adl (953 dosing chamber J/ o2l (leis 36
SSews (olieudl e3alig( dosing) (s gladl eyall Sews capsule) gz (liag « dosing chamber
capsule J/ s ( outlet)
36



Transfer

station  Station 5 Station 4 Station 3 Station 2 Station 1

Blocking
slide
= =
H =1 Pellet Dosing Tamping
/ X bed disk ring
Bushing Capsule
body

Figure 6.22 Filling of pellets with a modified dosing disk system. For full explanation refer to text.
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Capsule filing machines /,\

Tablet filling
» Tablets are placed in hoppers and allowed to fall down tubes, at the bottom

of which is & gate device that will allow a set number of tablets to pass. )
2) oubleh S e 8.t Sensor 9"

oloor Taprehs

3) Sk
 Tablets for capsgle filling are normally film coated to prevent dust and are
sized so that they can fall freely into the capsule body.

. . ‘() ' \_; C—-—"J\C"—‘\
Sensor wnit Le @ Desing, craroer = _,::, Tables |bs
. I Ps es >

Tabehs S npm s O ge 6 | Sp = 11 Gapsrle

T - f','x, INtera chien I—-ﬂ_»' C»(WZU n:-g_;_sé- v

-~ U
7...:-_,_’ Sushv\ol sues

N""-" ‘rM ['ow'eol ~ 5

imme diate feleage
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Tatoler I ¥ Q""_o—“’ s o Bader  JimFo b ye
3210 e+

Contanes gi :

Sensor .
unit J
A |
1

<—— Capsule body

Bushing

Figure 6.25  Schematic drawing of the most often used filling mechanism for tablets into hard capsules.
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Capsule filing machines J,\

Semisolid and liquid filling

* Liquids can easily be dosed
into capsules using
volumetric pumps. -

I v LA
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Rotary dispensing pump
. - . s .. — ]
C)»:-:U: 0434:/ SJ.;' q" I A‘.Cl > Pump filling
Y )
o eyt ga— oy Qose .
M yols 40 -
GPS*":- a Flowaksitg 4 vL2r & Heakioy uckek Gl
40 b

AN oukfin N ED & of Pan e



Capsule filing machines ,\

\tq_u.i ~ES S Leps
Semisolid and liquid filling

- ) : : i :
* 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, c%?l.t,al'“ns odors inside the shell and
significantly reduces oxygen permeation into the contents, protecting

them from oxidation. »
1= @f_, Lyelahin
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Capsule filing machines j‘

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. ) 2o s L
Semi golid 21w W Sas g, Capsnbe-J1 go s Semi soliol 2 &7 & 0= S Ol -
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Formulation 4 ‘

* All formulations for filling into hard capsules have to meet the
following requirements:

— They must be capable of being filled uniformly ( wepk uniformity /Condlenk

uniﬁv(m'.yy
— They must release their active content in form that is available for
absorption by patient. weiank ooifumit gy indegechon Hest

Cndend orifor mi*‘l

. . Sﬁ(ssﬂw\tmw} .
— They must comply with the requirements of pharmacopoeias and

regulatory authorities
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— E.g Amlodipine besylate 10 mg capsule

Formulation f‘

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) . Jus -
Lo Gompesir it P
— Its dose, solubility, particle size and shape D e 9

— The size of capsules to be used
mon nfagfoe —= et Grrowdedhon C more Hran cmsa:yg‘ﬂ
* The potent drugs are easier to formulate than drugs with high
unit dose (why??).

. { JL S/ st /“‘:J v
2 45 Ay ,O,Jzn}Jruj It excipient E
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Types of excipients used in powder-filled capsules

Diluents: gives plug-forming properties
Antiadherents: reduced adhesion of powder to

N € .
m“cwé_é—ﬁ;e\tzl\p or gelatin shell )
Glidants: Improve powder flow )Z\J'

(o
Wetting agents: Improve @{:}ﬂ;netration to the
powder mass Sucfactant (SLS)

Super disintegrants: provides disruption of the
powder mass

Stabilizers: improves products stability( /nf; pyilat, Auffer) .

o

i /| 2o min ) immzal,a = releosfe \,gL.' Lm c(ch) S;;é'mt;ﬂa :‘mﬂ )
- 45
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Formulation f‘

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(plug forming) thé cohesiog is the most

importan

o= ré £ << ,«uﬂ JL -
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Formulation ,\

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

shell (At 37 °C, the shell will split within 1 ;ir?_;j makin Yo Llue hydrophitic

* The rate controlling step in product release-1s the formulation of the (gach,
contents which ideally should be hydrophilic and dispersible. Sucrose
 Particle size, diluent used and percentage of lubricant was found to Celielie)
yaps g~ (affect the rate of absorption for several compounds. ‘
Wg&vﬁ . Mg agents (e.g. Sodium lauryl sulfate) for poorly soluble
/Z drugs and superdisintegrants (for plugs){e.g. Sodium starch glycolate,
Gl croscarmellose sodium and crospovidone enhance the release of the
active ingredient.

» o,"/tv %::;‘.S Ju= /37&') /*_‘__J, _;/}. Q& Releate 5 [ I

. TR Y- S
5 Hudw EWwlie = lubrica
BT PE Uja(fo{)\f\n\mc. shell ¥ 3o 47

Caps,,&, O micawﬂ“m

. D(,ﬂ

47

Sample Pordic\e SiZe

Sample B (39 um)
/

Sample C (95 um)

o

2y

15 mins,

........

(Mean blood level (mg 100 ml™")

(25 Risauilebihi ) E0o s 5 packicle s2e 2 b S

) 0
) ) st 0 2 4 6 8 10 12
O Jione— Q8" Afen ‘_/ml”/ﬂ e Time (h)
D iss olron
1\ Abs PR Fig. 34.5 Effect of particle size on bioavailability (after Fincher 48
et al 1965, with permission).
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Phenytoin Phenytoin Phenytoin
(lactose) (CaSOy) (lactose)

R e

Lactose
CH20H CH20H
. = o5 o oH
Phenytoin £ o e 78
complexes with 2 20
CaSOs making it £ R ey
less absorbable = 15 80 ¢ Nl U an o=
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Fig. 34.6 Effect of diluent on bioavailability (after Tyrer et al
1970, with permission).
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Formulation for position of release % o4
* 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
~ o= it will dissolve slowly.
P"\‘_')*'“ ~ Floating capsules}nave been made which contain various hydrophilic
WA polymers such as meethylcellulose, that swell on contact with water and
/"" form a mass that can float on the gastric liquids.
Sen™W . x;, Enteric products can be made by either coating the filled capsule or by
,,Lgmvs formulatlng the contents as pellets and coating them with enteric polymer.

ﬁ‘oﬁ*‘ JdLr,\&J-
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Formulation v g
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Formulation for position of release :

There 1s 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®). flam meditn n e todes¥ines

— 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.
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Soft Gelatin Capsules (Softgels)

» Softgels consist of a drug formula inside a one —
piece outer gelatin shell. C iy, £56) oo ,~ i)

* Drug may be either in solution, suspension or
emulsion. The fill matrix may be hydrophilic or

lipophilic. (i, i (oten gl oil, egaololes )

* They can be manufactured in many shapes.
1> Ocloyed reloge
* Can be coated with enteric resistant or delayed

. o mbslL -
release material. 2 ) sater o e 20 B 3 Dodnphegie &
. D -
(rwn ol vend - Acost v Bl .

53

Soft Gelatin Capsules (Softgels)

» Softgels can be formulated and manufactured to produce different drug

dthery SyStems: Uikamen DN, Dolaz2e

— Orally administered softgels containing solution or suspensions, in an easy to swallow
and convenient form, that release their content in the stomach( im mediote

(ﬂ) (') \0"s e~ Chewable softgels Where a highly flavored shell is chewed to release the drug liquid
o ~s2 fill matrix. The drug may be present in both the shell and the fill matrix.

\wo¢  — Suckable softgels which consist of gelatin shell containing the flavored medicament to
g . . . . g . . .
be sucked and a liquid matrix or just air inside the capsule ( as lozengjes).

— 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).( uni- close)
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Rationale for the selection of softgels as a
dosage form

. Improved drug absorption

Absorption form drug-solution matrix in softgel
is faster than from other solid dosage forms such
as compressed tablets.

=il
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ol T
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Formulation of poorly soluble drugs as solutions
or micro emulsions in softgels can also increase  pPowder L) LS Harel <hel
bioavailability and decrease plasma level Gtramdes

variability. Disindeng iy S5 W < n .
O L A Uy ik o Capswle
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This may be valuable for some drugs like those
used for pain and migraine (e.g. ibuprofen). <% "4,
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Rationale for the selection of
softgels as a dosage form

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

. [) "'
e 0l o e L esc Soft Gl i g
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Rationale for the selection of
softgels as a dosage form

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 (Dusl~\
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.
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Rationale for the selection of softgels 2
as a dosa N
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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.

mictobial Com sormnwdion detorisiedion hydrolysis
6. Product stability — < Qeboilra O 05‘—"“‘—’." wEv aquen g1 s\
» 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.

e
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Manufacture of Softgels

Cm\-e:\% Uw'fo(m\:j
G‘wm&'}rt_ N‘*"‘S o= -

DN

» 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).

—v e o
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Manufacture of Softgels

2}0 " Rotary die encapsulation

-, \

: 7o, 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. 24 K\Sm) s BT

* Accurately metered volumes of thegic}luid fill matrix are injected from the
heated wedge device (about 40 °C) into the space between the gelatin

ribbons as they pass between the dle rolls. .
b v Duier 20ib o g
« The injection of liquid between the rlbbgﬁs orces the gel to expand into

the pockets of the dies, which govern the size and shape of the softgels.
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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. éJ o
belh s Pses
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Formulation of softgels

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

c\ﬁ@ The plasticizers (20 -30 % of the gelatin solution) are used to make the
softgel shell elastic and pliable (flex1b1§\)m.Ax L ve Compolebie Wit Yo Geldine.

* The most commonly used plasticizer in softgels is glycerin, although
sorbitol, propylene glycol and PEG 200 (low molecular weight) are also

frequently used. Greladne. -
(/"ub o At ot ) Pasic s2=6 J;“M St C_J_'-"/v_g—c_u &
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Formulation of softgels

Gelatin shell formulation A 57

 Plasticizers are chosen on the basis of their compatibility with the fill (&ela\h,q
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
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Formulation of softgel fill material

* The liquid phase is selected from components with a wide range
of different physicochemical properties. S 48)  sema’ adpll

* 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 ~ =osu esd
-pelebs i Tawweks oot IV e .
» Recently, rotary die encapsulation has been adapted for filling of

tablets and pellets into capsules.
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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

L 8, ci- Capacity to retain the drug in solution in the gastrointestinal fluids
=" <2 Compatability with the softgel shell
/’T‘&’if— ("“f‘,ﬂf Ability to optimize the rate, extent and consistency of drug absorbed.
Sonpartort
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Formulation of softgel fill material

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. |

( cmu\s{?ﬁDmae/& )Suyfad—ama /O'\\ L G s
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Formulation of softgel fill material

Types of softgel matrices:

e (_Q/# W\« Microemulsion and nanoemulsion systems:

. . .
Womoaeniler  ~- A preconcentrate is formulated which form after release and
s dilution forms a microemulsion or nanoemulsion.

Sher?' e Ve 2

» Suspensions in different types of bases

70
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Formulation of softgel fill materlal &s
e
i} N\
Types of softgel matrices: il ,: &
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 Lipolysis systems

— The action of pancryatic lipase on triglycerides and partial glycerldes to form 2-
monoglycerides and fatty acids. r"‘o‘}""
es

@ interact with bile salts to form smaller and smaller vesic
ormation of mixed micelles that are approximately 3-10 nm in size.

— If the drug has higher solubility in lipolysis product than in trlglycerlde oil then th1s is
an advantage. “L2 50 \ase innbita o&u Dock J&* W) 2/ L agesb s

-,

Bigadt € .
ress’ﬁjitmg in the

— On the other hand o\he 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.
: —c ¢ . '@duss
TRy cendes (oo 5ot Snll GRpsde 2126 10 \ipid lysic edgsss
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o Product quality consideration for capsules
\ W
nadrophepic 2 f’ “ Empty hard capsules (QC)

)

It W f -
Senciiodion The test related to empty capsules manufacturing are:

Yoo 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: dimeniions, mechanical strength, weight, appearance (defects, ...)

CapPswle

* Most pharmacopoeias have test for filled capsulbut most have

nothing for empty capsules. T cmt R S
» The exceptions for this are the Chinese and Japanese pharmacopoeias

» The Japanese contain a purity test for empty capsules. '“—'{f""‘jﬂ » G
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Product quality consideration for capsules
In process testing for softgels

 During the encapsulation process the four most important
tests are:

. — The gel ribbon thickness;
ars

B o “Trackness
el seal thickness at the time of encapsulation; —= e &

weight and capsule shell weight; el Nba ls&q.. L

— Softgel shell moisture level and softgel hardness at th@hH L lad
drying stage.
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Product quality consideration for capsules
sy Tebs g2 2= FKinished product testing

O@mo\e{*‘Flmshed capsule products are subjected to a number of tests in
Yreepes accordance with compendial requirements for unit dose capsule

Provmo Pl tebsz- 1 Wc\ﬁ\& Osor enitan

These normally include: 2 Gnderd U foroirn
Cfac)es/ opf’fc‘ 1

2 Digg slundion
G;PSUIG appearance ofg»\no\ep\-\o # D"S"Y!tcﬁ‘”ﬂ(on

(ompar\oll

—Shape, dimensions, defects (cracks

, pinholes, color non-
/Pm(mmfopmb uniformity, foreign odors, ...).
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Product quality consideration for capsules
Finished product testing

Active ingredient assay Coderd  unifucmi s G
OrXE; vyedima ;

» The actual average drug content divided by theoretical drug content.

277J_o-—-£| a ' A, A’,‘}\; fﬁ) .V—].‘?
Related substances assay |2 ,:jewba Comfourels
« The percentage content of impuritie

substance (such as degradation products).

I im PuriHes

chemically related to drug
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Product quality consideration for capsules
Finished product testing . ., weipt B
Cox 2,
Uniformity of Mass ¢ o %"_ﬂ

Contend uniﬁnﬁi.m

 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 .,
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Product quality consideration for capsules
Finished product testing

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.
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Product quality consideration for capsules
Finished product testing

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 HCI when justified and authorized

* The time limit for the standard test is: -
| ok @ Capsube. 2130 s
— 20 min for Japanese pharmacopoeia (JP) . »
— 30 min for PhEur, USP and BP. ﬁ:}:r.'c_
s
] \ \
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Product quality consideration for capsules
Finished product testing

Disintegration

Enteric (Gastroresistant) products

» For capsules with a gastro-resistant shell the disintegration test is carried out without disc for 2 hin 0.1 N
HCI 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 dlSCS the results are invalid. Repeat the

test on a further 6 capsules omitting the discs. Tpas e b I D'scs N ets 68 o By ug
(‘o,¥’ Tablet ) Q,A:—_,.\ s < )D\SCS 2oL vr (e o= >r D)&»A‘\'¢3(A“N)

« For capsules prepared from granules or partlcles 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.
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Product quality consideration for capsules
Finished product testing

byt fesy  (F) s\
Dissolution I Ca@&v&{_ Jn Qe +esk

» 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 2/ 24

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

— Enteric products AR Db

* Usually there is an acid stage followed by a buffer stage i"‘
aad "”/(U S les Pramwcpa
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Product quality consideration for capsules
Finished product testing

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

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.

puct et i 2 Ostet i e

81

g 7%
Table 2.9.3-1
Level Number Acceptance criteria
_ tested
S, 6 Each unit is not less than @ + 5 per cent.
S, 6 Average of 12 units (S, + S,) is equal to or greater than @Q,
and no unit is less than @ - 15 per cent.
S, 12 Average of 24 units (S, + S, + S,) is equal to or greater
than @, not more than 2 units are less than Q - 15 per cent,
. and no is less than @ - 25 per cent.
Acceptance criteria for conventional dosage forms
G =80
n, , o
( pe ce— — Y\ 3C4 <,
P o-
12 () ~s < 82
82
. - - t - J
BoUm GG AP Dop s o> 2K 24 AAy T S

s52 g =

¢ of the labelled content; the o a'-;;--

|Z_>IL



42

Gieukne

Product quality consideration for capsules
Finished product testing

* 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 < 10* bacteria and < 102 fungi and <102
enterobacteria and other gram negative bacteria

* Total absence of Salmonella, Escherichia coli and staphylococcus
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