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Capsules

Dr. Isra Dmour

Credit: Prof. Dr Nizar Al-Zoubi
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ligiud or semisolid

* Capsules are solid dosage form in which

medication is contained in gelatin shell Cap
Hard-shell capsules -
* Hard and soft gelatin capsules differ  Bod
from each other in: u I ody
— the shell composition — sofid o= <55 hardJ) eie goss i |

_ i i o pan s s e Jlal GOAY wiay harddl i
manufacturing and filling methods. ORERR St

* The medication to be filled may be \ ;g Oa &
solid, semisolid or liquid. \ P
 There are two types of capsules: : "\Q
— Hard capsule: two pieces, a cap and a g '
bodagi s> ) powderd! 3315 axs e 2partd) Jeas) 53k “ -
— Soft capsule: one piece geltin tablet J & Soft-shell capsules
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Hard Capsules Soft Capsules = oy
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 Two pleces a cap and a body.. JLwmeter 2| o Onpe piece
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« For filling of sollds semisolids or hqulds * For filling of solids, semisolids or liquids

43Y Sla (558 lSh hard 4 &Y e hardd! saa G S1 553 = . N
QTN Eixed shape and standard sizes el : . sizedls IS o
= iMWeoS] ¢ Various shapes and sizes iy gl e
N standard

» Manufactured empty and then filled with

, e » Manufactured and filled with product in
product 4 Gy GO sy

the same process  ca i i 4wy G giay

* No drug is added in the shell formulation
4 5 capsdl calall Lsﬁ)"' Jaatie
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* Drug can be added in the shell formulation

* gelatin shelld) (&Y (Sas
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Capsules

« Advantages of capsules
1. They are elegant G&sils i pelss
2. They are easily swallowed b i 1 ol 5 drugs o 8

. a3k Ms‘ﬂ“ﬁ\u’“ﬂ *—'—‘L“ws‘ o3 ‘5“4@?
3. They can be used for drugs with bad taste or color = eommed 2o

by (San 4
b u llqlud O

e 5V 138 5 solid;semisolid, ligiude: e ) (Sas i) 358 LS
y lid d formdls | 1d fc ) dvant;
They can contain a Varlety of materials “ o i g iy e
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distigration s dosed) (i 230 4l Ciiea
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a2 5. Can be produced economically on large scale
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They provide rapid release since powder (granules) is readily

available for dissolution (little pressure and excipients)
s powderd) a5 il 4i¥Stabletd) (e g ) dissolution (o il Lus
S glie powderd! bial jhins e capsuledh ss L
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 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

JS ) s ) e toxic eal) formaldehyded! release des oala 5
(e.g. Formaldehyde) oS el s ey

c) Can not be used with deliquescent or efflorescent
. e Ll g (21 (51 sl Gl (n s sk ) (i ) e 5350 OSaes dgsh ) el )5 water 5 siad 3 5
materials ang b stz )l s ilin asic sy ) A, h‘)ﬁ: (softening) ¢ A Jsay o sl s shelld!

* 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

Raw materials used in empty capsules

JSE e o2alhy il jauaall (e s jilie 83315 5 L (s protien (e o ke

° Gelatin gelatind! 4t (aliiudy s treatment 41 daxiy s collagen

¢ Colorant
£e= Lh= Two types: water soluble dyes or insoluble pigments

* Process aids

5“‘*’“’«"*( '-'-3":’3 -— 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.
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Gelatin

 Gelatin is the main constituent of capsule shell ' ‘

Cc,llaje,(\ bc)ro"js.‘s >Se]q\_;q

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 . b
L fes Losts
st i 12820
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Gelatin

Reasons for using gelatin Ay W
FMI./ le..ooy| Sa® .—A. Nontoxic and widely used in food LAY 'J

e . Readily soluble in body fluids

ho‘!]ﬂ’«jg J)—&q; s . . . .
Woles oot C. Itis good film-forming material (thickness of har

T oLy e capsule shell is about 100 pm) s ties s el thicknessd

D. Solutions at high concentrations (40 %) are mobile at
sladan e s %40d) die e Sl g8 5l s igiud JS& deai =
5 O OC & sk oS Al semisolid O gelatind) Jias 43Y S Lok dle
() Lo

E. Its aqueous solutions undergo a reversible change
from a sol to a gel at temperatures above ambient
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Gelatin

Gelatin types according to agent used in hydrolysis of collagen f Q

* Type A gelatin:
— Derived by acid treatment of the precursor
- Take 7_10 days for preparation PLASTIC GRANULES DROPPING ON TO SCREW THREAD
— Mainly for animal skins ¥ @ \ PLASTIC POWDER

* Type B Gelatin ; STEEL DI§
— Obtained by alkali treatment of the precursor P
— Takes 10 times as long as Type A ==t
. . -\ rrred AT MOTOR
— Mainly for bovine bones— wd b -

acidic & 0553 o2 JsVl(ha 43Y) alaall (e collagend! s Olie type B <
Gelatind) J«=Y¥ basic treatment (& 0553 (3= treatment

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

FLOWCHART: GELATIN PRODUCTION FOR CAPSULES TVPEA&TYPEBMIXTURE

STEP 1: HYDROLYSIS STEP 2: HOT WATER 'STEP 4: EXTRUSION
9 RAW COLLAGEN MATERIAL || °%. . (process: Chemical or » EXTRACTION | | G :‘V:::::TION m & DRVING W"(“;VM“ sm’ 5 B"E"D'"G I‘APSULE Pnonucnou
£, Enzymati ) R ) ' Removalof water) SOLUTION é(m“ Srusion| | ‘ i we 5 (y (‘%m o capeics |

Manufacture of Empty Capsules
5~ da 50 e demineralized hot water « 4 s gelatin powderd) Cualiiul Lo 2y ZD
555655 a 5Y s(high viscosity 0sSs el (sabe 43Y (gl 3 jall s ja e ol s2) 70C-60

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).

Lidy) vacum 4o (b5 gelatind! s (Jiad 48 & sl diay hot waterdl: gelatind) das Le a2y )
2SI 51 e capsd! e a7 gelatind) 25 <l ) Le L) i )Y Gilelsd gals)entrapped aird)

JS e Lelany pigmentciwadinl 13 5 (water soluble &Y)solution JS& e Lehaas dye Caeadivl 13) @

(water insoluble &¥)suspention
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Manufacture of Empty Capsu B ‘

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 ﬁ
together and the complete capsule delivered
from the machine.
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Fig. 34.1 The sequence of two-piece hard gelatin capsule shell manufacture. C'\‘a'\s bOdyJ‘ QM ul d"\h buzb
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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.*Lactese
3 e iy @;@/ @5 (bovine orgin)asil six jslas (e Lpaldivi raw matirial e 8

* The outbreak of 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

upuayw\uaﬂ@wﬂ\eumuAuM\gdatmd\JMu;\}ouwm1 : L jﬁ
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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)— 3 qulas comuns

 This system has similar gelling properties to gelatin ged Lo ion

Veaps (Warner Lambert Co.)

* They uselHPMC gelling system with gellan gum| (as gelling aid) and either
EDTA or sodium citrate gs a gelation promoter.
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Empty capsule properties f‘d

* Empty gelatin capsules contain a significant amount of moisture which act as a
plasticizer for the gelatin film. moishie N Nang N\ 5

 Standard moisture content for the hard gelatin capsules is between E?’% and 16%]

* At low level humidity they will lose moisture and become brittle and at ﬁ
| oS o 3Y

. q. . . . = sk Lesile i Linhas 1 A3 10) L Las) |
humidity they will gain moisture and soften. =l e r s o S o o

soften ey ¢l 5 shilldl 4 sha ) Jasi 7 ) 43 laa adlle
« Gelatin capsules are readily soluble in water at 37 °C, but their rate of dissolution

ol Jias (4585 gelatin capsule Jsolubilityd!) el 5137 5,0 a A 0 e
decreases significantly with decreasing Efmperature ua,wafrﬂ S by 3 o e s 8

. X HPHC copsd ) ansis s L aeall 8 )y A gla Y 37‘:)‘)A Aanle 05 Gleg
« 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.

gelatin capsuled! (= B8 moisture ¢! HPMC capsuld)
4y sk )l st B F s brittle somas b agd) s g el (LS
@)abli sl s Axpa Je dissolve pedl Upas ow %4 ) oo

%10J!
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standard size »¢ll hard capsuled) 43} (3 5 oS Lua o ‘
sized) s G ety pgaiai 7 N machiend) 43 CZ ps lI] e sizes ’
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» Hard capsules are manufactured in a range of fixed sizes.
* The size (body volume) decrease with increasing the number

For veterinary Most commonly used

medicines . sizes Capsule Body
size volume
(ml)
0 0.69 —\\
1 0.50 _
2 0.37 oM e s
ﬁ 3 0.28 B
i M NN R
J

000 16

1g gost 01 e s 15699 mIdL volumd! oo & e il
A,B Gl gie (A S50 plas
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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.

* For liquids the fill weight is calculated by multiplying the
specific gravity of the liquid by the capsule body volume|(x 0.8

Density= mass/volume

JalS J anna 5S35 capsuled! s b Ul bk
leena (10 %80 = Ly i Lene ) (s
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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.

1. sealing them with a colored band of gelatin. @

2. sealed through a heat-welding process that fuses the — souse e zuas suin ot e 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
two parts using low temperatures (40°C to 45°C)

sl o salaid s o1l ) capsuled) <l sisa éla s bodyd! e @iy capd) (Sea( Sal lSa (1 Lelsil ail)handlingd) <lilee JMS 43l capsuled) s Sus Ll 4lSia shaY Lus
)5 Jall 5 5 el lockingd! s 7 s s external bodyd!s capd Jaly(@l sii)identation (ee agdl (33 )k e 41l
bodyd! ¢ ey La | 5all 43} anay 138 5 5o 3l 5 ) banddas y 4ple iy capr a5 S s bodyd! JaI3 drugd) s G agd) Cus(aid)sealingd) 4o slaidl aca j ©
:(Heat-welding) s,lr=>Jl plouUl )
18 LJS 1ol ddbie wie Lo &SIl ounsrs slbd sguo 15,540 -
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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: 0555 23 capsule go leastinl g2 1 25l
1. The material must not react with gelatin "
. Monehydra
2. The material must not contain a high level of free moisture —=% .4.")35,':'
Yoo
The volume of unit dose must not exceed the sizes of capsule ¢
available
¥l s capsules 4baas W capsuled! aaa JS) (e S) capsuledb el s ) dosed) aas 13
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Capsules shell filling /9‘
Types of materials for filling in Hard gelatin capsules:
Dry solids
Powders
Pellets— O o\ 2 Lb.
» Granules C°“\“
AT A B
ol et ‘-‘_. ~Tablets
SemiSOIids FIGURE 7.8 Examples of fill in hard gelatin capsules. 1, powder or granulate; 2, pellet mixture; 3, paste; 4, capsule;

. and 5. tablet. (Courtesy of Capsugel Division. Warner-Lambert )
| sl as agdl viscosityd Jis )
5ol ae VISCOSItyd OS5 2 5o

gt et 2 <« hermosoftening mixtures

Ji( g3 ya Fn)stressdl Caa e 13)

“emalhixotropic mixtures (by stress by becoming less viscous)
Pastes
Liquids
Nonaqueous liquids

20
¢ aqueous ligiud NS L il
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gelatinJ'soften
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Capsule filing machines f\
2l Eus e Jualdd 4y gy COOANT \A.ud\ ol e@\machlnd\ <
* 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 diI‘eCtIOI’I) Gashodydls 38 0sSh capd) Cus Gl L Jd bodyd) s capd) s s
(4=l LY storag aelliles 5 20U S s bodyd) s capd! Uzia Ll Ul (i Lua
2. SCPATALION bodsd et sebmis oney | i S L 5542 sk S 53 L e o
3. filling
4, closing bodyd) slecapd) sSas
5. ejection
22
22
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Bench scaled) 2scaled filling machind) asss
44 5a5 ) industrial scal¥! LU 4d sii )
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Capsule filing machines

= +Killing of powder: Bench scale filling

(\

23

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.

e capsuld) <o Lo axs Lua
Aad 4l KUy s capd) el
plated! Ll mlandl e bodyd!

powderd) (o 48 3301 clia 2y T = ;_bOdle )S‘%%ﬁ‘_' o
¢ o plated e ey o plated! (S platews capd! na
Ui e spatulad s ks body 4de Jiplated! (Jecapd! 2

# U Sp b(V)d;/J-t Uan e 2S¢l 32y s manual pressure

e Jhary o Jy abaally ad gl ) e ani iz Laa

Capsule filing machines f‘ g

Filling of powder

Industrial scale filling
* There are different shaBe&mnd Megs of industrial capsule filling

ac 11
machine Va&\{ ng from autgmatlc to seglnautomatlc ettt sy

* The dosing system is divided into two groups:

| semiatemaded Dependent: Dosing system uses the capsule body to measure the

powder

L AuromebeT Independent: the powder is measure independently of the capsule body

24
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Capsule filing machines fﬁ

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 i)
p Cb\,«\ o —sJ
s s hoPPer X e 25
\004&0 A Powsler S\

25

powder hopper revolving turntable

Rvg holJer

= a3 Gl ) ringd) sla

— 46 28 133 hoperd!
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Fig. 34.2 An auger filling machine using the ring system,

Model No. 8 (reproduced from Jones 2001, with permission). \"’JJ Mad X Rin
revalvinghirakebl & ait, o5, %
aslh Qg Mo pper NeoesS alsNeadss <! ohs
26 Caup o> o
Ring cSos L‘)’S—;‘)_)
bog’} B\ \-&_9 .-T.(!
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Capsule filing machines J,‘

Dependent systems 8! i Le S hopperd! cad bodyd! 4 548 il o5 L S

» 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

< | ) e rq | AR - } kt | s 13)
COI]thlled). JeS bodyd! (e s sl &dle ringd) 4e yus A powders Mﬂgij-;;

 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

Sklll Of Operator hopperd) a3 e Lededs o) hopperd! < (ringd! o ) capsul holderd! Jsi operator & ¢sSs oY

ringd) Jib ) Jalall o el s ) S5 capacityd)
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 IOW CompreSSion forCCS) machind! le21si; 43Y e 5o shopper 2535 e Yscapsuled) pas (e 2433 Y powderd) 4xS

(458 powder 4sS)plug JS& e 4 43 o3 11 capsuldl (5 oS
* 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

28
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Capsule filing machines /’Q

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: =5 s Sl aastivi g 5 )
axkiic S a Intermittent motion: Zanasi (IMA), Pedini, Macophar and Bonapace. Their

outputs range from 5000 to 60 000 per hour.

o s A8 3Continuous motion: MG2, Matic (IMA).Their outputs range from 30 000

to 150 000 per hour.

29
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435 capsuldle

Fig. 34.3 A dosing tube or dosator-type machine, Zanasi
RM63 (reproduced from Jones 2001, with permission).
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Intermittent
motion.: Zanasi
(IMA
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Intermittent motion:

31

Continuous motion

] I|| 2 ]| “' g | 11“ o s U’ : H
udl :’TIU ol fl ol s g{{’
WE GEE G W -Gl 4

figure 6.18 Continuous capsule filling with dosator

nozzles. Position and relative size of the ring-shaped

powder bowl and turret {top). (Schematic drawings o illus-

frate steps 1 to & reproduced from MG2 Customer Leaflet, 32
with permission of MG2, ltaly).

32
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Dosing disc and tamping finger machine

33

Figure 6.13 View into the GKF 25005 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
VI/VFW 04/02-1E, with permission of Robert Bosch
GmbH, Germany.)

34
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«— Scraper

Dosing disc —»

| Capsule Plug
<+—Gelatin Shell

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

Intermittent motion:
Sasy 15b) el K6lseo
(J=1aJL

&yl i(Piston) puasad]
0253l 8a=>9 «(Spring)
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Continuous motion.
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Capsule filing machines

Pellet ﬁlllng @34 Wde Jani 75 G powderd! machin J) (i Jesliasi =
» Preparations formed as coated pellets are filled on industrial scale using
machines adapted from powder use.

» All have a dosing sys:cj?%rr_l‘5 based oy cilgltlger with a‘volume that can be
: capsuled! L (oY 4sulidl de all el Cojm e ) G
easily changed. QBM Sall 55 S chamber caas adledosedi g 5l L
* Pellets are not compressed and may have to be held inside the measuring

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

35
O’ab a! s 3 3 Vet 3
Sedor a1 A8 jha BV & M(powderd) ) Ui ) ouSS g sies pelletd) Lua
35 Lo pelletds dosatord v flowd! 43} La gad) Sl 4235 L ¢ suchamberdh Js 5 < 55 pelletd)
hamberd! ! L 3 s chamb — i) S I R

;ﬂfﬁ«i‘m dm:aliﬁl)ir@ 0‘,« S .‘né,\ &« sk Jed (H. ‘ il ) RS U5 5 4dle el
dosator}:ﬂy_—'&e chamb?ri\;ﬁj\:‘ﬁ -‘:]Jl‘ mverting the dosator «ual @\ QJY\

(B3 o il y nd Sasall e 3l i . . . N o
N C 38 o dus vacum e 45 dosator < Cus vacumd) S
afs« | dosatorde Jpelletd) JS8 vacumd! Jad: dosing system(chamber)d!

vacumd! ik chamberd! (o) aa ) 5 < Ll (358l aldas

NSSSSSSNNINNNY

r— Pellet magozine

WL o sLp 2aT
XS ) Zhamberd — Dosing slide
\"FJ('\:-‘ e axy Doub|e .
= s — Dosing chamber
slide %

- Outlet slide
: Poilileslo nla cat
< onical ouflet  <sx

2 | Capsd D
Bushing

y] DGMAI S\I-J M achin

Capsule body

[fgure 6.21  Filling of pellets with the double slide mechanism. (Reproduced from Bosch Training Manual GKF 40(
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f J . L, Transfer
cpler - station  Stgrion 5 Station 4 Station 3 Station 2 Station 1

B R o e e
>
i ¥i
Blocking o ;{I{‘f‘;;::éf i
slide - e
S S
e X
o[o; ’n 4 ;f ’:ffa’,
S 5Y$ o ?’5}4
LedlSe 2z ejection el ssassc Q—-ﬂé
4palill dosing system(chamber)J) s 4f=st sut—]
FERAANS Y—
=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 J,\

Isa o) s ) Cua gate deviced) b s (¥ sl
ejection &l suas gated) Saw 4J) slay (s 4tablet Sacapsuled)

Tablet ﬁlling Ll ailionn g s
» 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.
_ — @EHJJJSMJ o
piaid 2 L Tablet ny, . 0
» Tablets for capsule filling are normally film coated to prevent dust, and are
sized so that they can fall freely into the capsule body.

S s lgeaa tabletd! @
Mie il 4 384 G yall 23V
pelany g o gl o ully

capsule 1 33 alsy 5 capsulw
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Sensor
%unit
e |

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 /,\

Semisolid and liquid filling obyed oy
= 'Selm‘sbﬁ J
cWamber >

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

Stainless
steel haoper Leadil glie
058 a0Y a¥semisolid!

ligiudJl 4l s=is 5l s A
iyl sl 4nsial Ll
olit capdl 4nel o

ligiud or semisolid— capsd! filling dae! z_
volumetric pumpd) Gk ce

Rotary dispensing pump

@ S =) dosing systemd) 25
ste pumpd! i (e 5 Aaill

=y 7 Lihis Culadosing systemd!
I 550 ) Gy b Sl Aa) )
3l sla (e d 3%z pumpd! 4dal )
Ll Lpas M Jasll 4685 capsd) ims
Slal lze 52 ) 4l a2l
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Capsule filing machines "

Semisolid and liquid filling s oy

s —.t-»_Non-aqueous liquids, which are at ambient temperature require

Pt S sealing. & Gobl s sealing 4ddes capsd! dee ! o ¥(25)4dall 5 a da 5 e Jils ligiudd) S 1)
. : : : 3 e s

his 1s done by applying gelatin solution around the center of capsule )

after it has been filled, which forms a hermetic seal after drying. de ==

* This prevents_ diquid leakage, contains odors inside the shell and Se‘a'o’lﬂ ?
significantly r€duces oxygen permeation into the contents, protecting

them from oxidation.
Pocdy Mo Cop I i % j [_ @
s @ E

> s s

a1 Seal'™ \DuM}L

Capsule filing machines f‘

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 mixtufes ( 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
e sSiligiud Lealda o) deel ZUsd 38 3l 5l s As 4l (S semisolid mixured)
manufacture. thixotropic ¢S5 Wl (b ,a3) striting Jexy Wld 1,2 <ilS 131 2ol ¢ 58
thermosoftening <ulS 131 3] ja axdiny

odlall el (e 0550 7 sealing Lellee) (ol W softd) sled hardd) o Wdd i soft gelatind! ge LSa Lua 2
sealing say = Jle clia (e o) cul€ 138 35 (5 slusmelting point L) sale aaiiul o 338 capsd) e alale I
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Formulation 4 ‘

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

davie ) ilityd! 55
So‘:IQ },M flowabilityd) ¢ sS

5% Cads 2 ¥._They must be capable of being filled uniformly
Js!g .“Cw-.ﬂ-" ['R:)

Semisaltd liqiud sl s
L"%.‘I{oﬂ
— They must release their active content in form that is available for
: . e b formulads 5 st immediate release ¢ 5Si 4aaas capsd)
absorptlon by patlent' s S binder e-h—w“-jiw requirementdJb ‘*JSLXJJA’—,\ z Areleased)
— E.g Amlodipine besylate 10 mg capsule

fSlubricant it

They must comply with the requirements of pharmacopoeias and
regulatory authorities

AWlo vlgo go abals o I 1oz 80 draS iy &ho 10 deyzy Amlodipine JI & guusdl 13La)
Lg=ly dgguwg de ] A8 ploud) WguuS (S aiiusig (Fillers)
43

 Lubricant JI oi Binder JI 259 8 @5 3 o 182lash (Oamoslol) bdd) 2lgs Josy N 3yladsb
.obaiodls zo )3l o elowd] gias ¥ G dus il

Formulation /,‘
Powder formulation

* These formulas are typically mixtures of active ingredient .
and different types of excipients. =¥ o selection of excipient e i e 3

* The selection of formula depends on: Do 2ot U

- j,f sl 5 g sl
N bebae S G
7Gmg::hz 2 w:r)bxﬂ/ d;l_’v;
S — The properties of active drug (flowability, compressibility” u
exeip! XA 2y 1
| v ey > [ eCO}él:De“SLYEneSS)

Jf@é solubility, particle size and shape
— The size of capsules to be used o<+l 1 excipient ksl S22 capsdl 2 1S 1
* The potent dru

s are easier to formulate than drugs with high
unit dose (why?p). @b > aal =y

bl sz 5 alds
<=#5<_3 epciplend
C/E-\LA_; Py el = <! 44
abl D (e fermd D
44
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an! of foL'\

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—= oﬂ};@(‘u)fof\ NS

Super disintegrants: provides disruption of the Powerandpdle doing i} s

owder mass—=" L5 5 5 Lo (i3 L ChaiT B>
P . i Dy s ) J"sin)gidjcp}fcfi-),b
Sta}i\frs: improves products stability

v ﬁ-b_)y\ &; J\_,a-e

45
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Formulation f‘

Formulation for filling properties

* The main factors in powder form1\11ation r‘el&‘ge?i to filling
properties are: 7 ©4PS Jeal formuladl o 43 sthaall eLEY) 55

— Good flowability (using free-flowing diluent and glidant)
— Low adhesion (using lubricants)—, A, mg stearche
— Cohesion (plug-forming diluent)

o3\ v\,ﬁ; X
. Clrofant s . .
* The formulatl(?m“'ﬁffected 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 Z D TN RS
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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 min.).

L) (375, ol s 50) ausall capsdl Jai e Jsl (a5 all
good water solubility (& 43¥ 4= s 253 shelld)

* 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.

swtctsd Fhe 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.

GSall 5 s O sSareleased)

& ilS il(released) e s aSai - )3 shallrate conrolling stepd)

T

s hydrophilic g s ke formulad! 5S8 2 52U immediate release o= o ke capsd) 44“ Lag

(&~ disintgration &) Jua: J=)dispersible

47

g5 s solubiltydl x5 ¢l s A)diluntd) sl s solubilityd) <l ) dliparticel sized) oS L JS

47

M 5 mins, 10 mins.

48

(mg 100 ml™")

Bl‘oav.,laubl\-‘,‘

(Mean blood level

oS isilubricantd) 4 s (Ll

i Pq[\‘-‘cr\ Size [D' 53

Sample A (1.7 um)

Sample B (39 um)

/SampleC(QS um) Q < LR YRS ¢
: dioval: ))j N )

Time (h)

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)
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Fig. 34.6 Effect of diluent on bioavailability (after Tyrer et al

1970, with permission). 49
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Fig. 34.7 Effect of{Ubricant on release of active ingredient

(after Simmons et al 1972, with permission).
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