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IPart IV: Pellets E

“nwn—lﬂ“m—-ﬂmm-w-’-Q—n--——-,—umm"uv—,,. e e A L

- Pellet umn@ine9n granule e aansnuenjusalddaou Insiilisniudeadunsinan arady
VSINTEUBNUIBAS MSInay

- Pellet lungaamnssue finazidn nade Tnetnaviemenaudiy excipient shmuﬁv‘e‘?usﬂ'ﬁaaaﬂnsd
fvnzan vweves Pellet 9oglutae 0.5-1.4 mm Favueluteiierlnaas Die 1o U339 Capsule iy
Multiple-unit dosage forms/Multi-particulate dosage forms 1ae dosage form 1 wie i unit 989 U
a¥ unit szfioUSunamil wesamfuudenlu 1 dose Fwmssiazannsarilaluusas unit AWV

Dudaseiuls (wu wdeulvimunliviniuy nsuasudesersneiu)
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Uszlywd
PeuRsn1sindou
@ el ¥ e w 'Y
wondafivihiulaldeanainiu
Wilienluusiay unit Uasuassunnsneiu
anAdsIYeIN19fin dose dumping ovnnmisiedeulimhianamsizaruianaralilfiAatunn unit
MunsEselu Gl inlianUdesldaiians

ann3ifin local initation Wessndluusiay unit seflnagluiinudes Swnnindafiagli iritate wan

A of ' -l LY K% . . ' 0w v P
11 particle AN 2 nm smadeuiiuuuteavar Lifesse gastric emptying rud A& IR Y
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lPart IV: Pellets
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FBn9uam 1 2 Uszn
1. Extrusion / Spheronization

' Formulation 1a:s Wet powder mass
* Aqueous formulation :
-Microcystalline cellulose
« Non- aqueous formulation :
-Hydrophobic clays
ex. Bentonite , Veegum
* Liquid
ex.Water , Alcoholic

Powder mix | biwus

re

. -~ Ex(rudm

;?'P‘z; S, Exm‘dg,e M\q rogldihaxe
e 8 8 Svaazer b
S e - Qv ;
23843 oz | Pollets (wey |

/ A“iﬂ’ﬂ’;‘, ] raMndad

- B e E |

Peliet (dry) ovaydier | i)
Fluidised bed or | C0ating |
Coating Coating pan
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A3n3u@n 8 2 Usznn
1. Extrusion / Spheronization

Type of mixer
* High shear mixer

---------------------------------------------------------
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---------------------------------------------------------
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IR C LU RSN - ormation of
s i wel powder
| Mixer S
- Wﬁdﬁw‘aﬁ%

. Exlmdef

' Exwﬂaw wuhj nealdadhaye
Sphemmzer
:

‘3"53;% - g ———————— \g".‘

o8 g, ae  Pellets(wet) ,,A.’u‘awh
o e , ’ X .
. 8 ol = K
Cpelergry) | T . :
ﬁ Fluidised bed or | Coating o
Coating Coating pan
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FBNN9NAR 3 2 Uszinw
1. Extrusion / Spheronization Screen Extruder

‘Screen extruder

2q Exemder

__Extrudate d“"’ noalisdnave

Sphemmz&r

Extruder

Screw and Screen extruder{

| 'Rotary cylinder extruder
ssly ?% Peliets (wet) /"Hu'ﬂc':h
&8 ool T (o _ Rotary gear extruder
ud S or tray drier . 1 Screw Extruder | bl
fgf» Fluidised bed or Coating ; i " e e s RamS extrUder
Coating ‘ Coéﬁng pan o e

i e
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1. Extrusion / Spheronization

Formulation Requirement

Extrusion : wet mass—> Plasticity(deformability) L‘\Jgﬂuuﬂadé\l‘i’\ﬂﬁ, Self-lubricating properties Apavasay
luszwireinudes die, *Liquid retention Suthl3l¢




IPart IV: Pellets

A8nandn # 2 sz g Spheromzatlon

1. Extrusion / Spheronization Humsieuviansansyueniildainms extrsion sntulunsanaulesldusuduaniu

BB
'y

Disk

©] (@ el ek el fels (o

’ m30uﬁt§1ugﬂmé‘amﬁan(ﬂope-Uke shape) product 9¢# uAfisswuugnuea product Al
O Rounding of extrudate

Friction forces ynalasliusudondaniadssluoynin

Particle-to-particle interaction BYMATUNULDY

Particle-to-equipment interaction BYNIAYULATEY

Grooved surface
Cross-hatched pattern aumatiusiann usaxyenzvinnu
Radial pattern Wusedl szazvasazliviniu

|Part IV: Pellets

ABNINAR ﬁ 2 dszin 2. Layering Technique

Liquid (solution or suspension)/ Powder layering
wauny

O Non-pareils/ starting seeds

O Sugar spheres (sucrose + corn strach)

O Microcrystalline cellulose spheres (sugar-free)

Liquid layering

iy solution/suspension 1asldiEmamiieunsadsuudazvmuint lnsiminazsAeainiiu 60-200%)

Powder layering

& o s v &, ’ 2 - & o et o v o & w P ' o
wu dl'y pO‘a‘v’dEEf U'\m‘ﬁwuﬁaﬁtuu micronie WUBIINUALNUNLIUIRENLAT AIUULIADILANNTT WAt

mMInu binder aalunau
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BN9uAR J 2 ﬂ?:mw 2, Layerlng Technlque

Equipment
1. Conventional and modified coating pans
2. Wurster coaters (Bottom spray-flidize bed) agla pellet‘?i uniformity Funzmuns 10-15% per hr

3. Centrifugal (rotor) fluid-bed granulators 8nsnsiedeuiign indeuiihundenden ndwdalatuiony

Direct pelletization *bisniufosldidauny erdunisinenauiuaunatedu pellet

lPart IV : PeIIets E

ADNINAR T 2 Usznm
1.

Extrusion / Spheronization

Formulation Requirement

Spheronization : extrudate —> Brittleness Apauanyinle, Plasticity(deformability), Non-adhesion lsiinne iy
gunsel
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uPart V: Capsules :
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Hard capsules

Soft capsules
Modified - release capsules

Cachet

m““--I-—““—-__“ﬂ‘_~~—-‘-“_u_-“-—“wﬁﬁ

:Part V: Capsules ;
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a9msznavrelasn capsule

Gelatin ® (Color : Opacifiers
Water ® Preservative W31z gelatin [Watulsd
Plasticizer (for soft capsule) e.g. glycerol, ® Sweeteners : flavoring agents

sorbitol
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Gelatin

wuldiannwan protein collagen
- Pork (Porcine) skin ; Acid hydrolysis 0 nsauntasaulsl Type A gelatin axlaWduroudala pH 7.0-9.0
plasticity & clarity
- Animal bones - Alkaline (basic) hydrolysis tawvaunges sule Type B gelatin pH4.8-5.0 Firmness,

haziness & brittleness

——“_ms-—_m-n-—--—n_—u“-——n——u*m-ﬂn‘
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AuauTRYaY gelatin

AoUNALdause

Liavae, gaduatuaswasialétihg taumiiligasliazans

- dwdhsame gamaiisiniearas (30-38) Aavyiiliazane

wazanunsatoulalay enzyme Tu GIiwsediu Protein
1. Bloom strength - L{‘Juﬂ")Lﬂ‘s’ﬂuLﬁwmwu.%auswam{fama'i'uﬁmwaw‘s'at?ﬁi%ﬂwlﬂ%u;su Tnemheinanidu
mirendy §aazTaiiauea (6.67%w/w) figamail 10 sswnwaidua I Hard capsule 9ot 200-250g do soft
capsule azaeﬁ 150 ¢

2. Viscosity - ¢4anIitanIsinIEAnveadiaanuitiuw Frnfudvragivszanu 30-60 milipoise # 60 037

[waleg
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993971MAvD4 Gelatin capsule

- liawnsoldladmiunguauiiludaauvieiiulssmuliaisa

- @easensiindie¥ i (Transmitting animal spongiform encephalopathy agent (TSE)) fienafssnly

tissue Mo gelatin

ke X
- Tadusutu

- spufuinyuUdenuauyaiy extreme storage condition; diffusible aldehydes 919V IR gelatin

cross-link suagyinlviliavaie

E

|Part V: Capsules
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Alternative material

Hard capsules

Soft capsules

HPMC (hypromellose)

Plant carbohydrate

Pullulen My nwdaduduznas

Carrageenan

Fish Gelatin

Alginate
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Hard Gelatin Capsules

e
[
=1

dady

Aagmidiuienite e

13 g = < a1 g v i -
HnMsudngle ueliing (Auddenualea)

aunsaussylinainuans lidrsnliu beads/granules

tablets, powder, semi-solid

dimiuaring Fesdulu tablet sxannsodalidnle

Lisanilunenvililaviane pellet

Liomgdmiy 67 density fioy dose guiloanndnlala
sidl - : s “
g, eriiTuMIBEImaI e, efitudie inzdan

wndgauniigauliinGusituing

annsausigveanataslu Hard capsule 1a

18781 low dose ararelu medium vssadluveamnan

Shell composition *No plasticizer but moisture content

—wl-——m—mm“—_-ﬂ_——-——-ﬂl--—'—-ﬂ—nn-‘—‘

nPart V: Capsules

Gelatin : type A or B
Color : water soluble dye/ Insoluble pigment

Opaquing

Preservative

Shell manufacturmg

1. Dipping Lubricanted Pins
Ratation

Drying

Stripping

Trimming

Joining

. Sorting

Printing

. Size & Shape
10.Self-locking , capsules
11.Storage condition

©ONOU A WN
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wpresilefldlunisussques Hard capsules

Manual Semi-automatic capsule filling machine Automatic capsule filling machine

--Iw“mw‘_m“--‘ﬂ”m‘mlﬂun——m——-nwﬂm-ﬂmmmmmqi

sPart V: Capsules :

__ﬂmw_'nm-mmum—-nw———Mumnﬂﬁ-""mxﬂmm“

Dosing systems

1. 45 body dlusdsmeen 2. dipTasieRiAEds 3. Drum filler with vaccum
Taanisuseqlvifn

Wi

Prowechnr Dt

Tamping stations  Transferstations
1. 2.8 4 y5 6

Detiector Dowirg boro
Fiver
TR

Egetticn of
powler shug

Waamevae

Powder| Tamping piate | Dosing plate Capsuse by

Pt .
AR N
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Formulation for powder fill - Immediate release
® Active ingredient
3 @ P ad - ¥
- tazanwilamiuly onildymiSasinheansniudanualya

- Poorly water soluble drug —> Micronization S1vunadnnisinaszusuasilomaneiuiuiou

LATEYILRNNISaZ AN

'nmnmmwmm-ummm—mmumm*—uﬂﬂ—wunmnmm—n1
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Formulation for powder fill - Immediate release
® Filler (Diluent)

Wi bulk uazdiodnilais solubility uay compatibility Ausenane

Soluble Insoluble

Lactose Calcium sulfate, dihydrate

Sucrose Calcium phosphate, dibasic

Dextrose Calcium phosphate, tribasic

Manitol Calcium carbonate

Sorbitol Starch and modified starch
Microcrystalline cellulose
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-Part V: Capsules :
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Formulation for powder fill - Immediate release
® Glidants/ Lubricants
O Glidants hewfiumslvavassiiiu 1gu Silicon dioxide (Cab-O-Sil®) 0.1-0.5%, Taic; 5%
O Lubricnts anmsiafuswinsiuiveasiasdlofuies dsliiasensiedisanain plug 1ty
magneseum stearate 0.5-2%, Steric acid 1-3%
e Disintegrants (¥lunsdividnfuwey Tlumsuans)
Pregelatinized starch

Croscarmellose Sodium starch glycolate lnsvisasailduszann 4-8%

® Surfactants (lu wetting agent @TMIUWINKS
Sodium tauryl sulfate (SLS) 1-2%
Sodium docusate 0.1-0.5%

B-

-mnm_“_ﬁ—_——u-“*—_ﬂﬁ-‘—nm—u—“ﬂﬁa—-l—i‘

nPart V: Capsules :
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Filling Hard capsules with Pellets
® Direct method ; Hopper method (U‘Sﬁf\}axﬂﬂma‘]mn hopper) ® |ndirect method
- Piston method
- Double slide method
- Piston and slide method
- Continous method

- Vacuum-dosator method
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:Part V Capsules :

Liquid or Semi-Solid Filling of Hard Capsules

Formulation
- llsrarevSeaunsadnluluienuauyals ; not aqueous liquids
-~ awnsaduld (Pumpable)
. Lﬂumaama’mau@uLtawﬁmﬁuua::LL%aﬁa?Tumauﬁag‘lmmﬂsga
- shavawlviavarglu system Aduwuy thixotropic (1ugnfsazinal) ¥3e Thermal setting (lviAnu

FoUlNILINAT) WU vegetable oils, hydrogenated vegetable oils, fat (ex. Carnuba wax and

cocoa butter) polyethylene glycols (MW>4000)

—vl!‘-n-ummm(mmmmmmmmu_-mmqm—mm-mnnmmw—‘

:Part V: Capsules :
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Liquid or Semi-Solid Filling of Hard Capsules

A19 Seal waamﬂw Fill
: Lﬁa‘LﬁLmU‘gaLLﬂxmﬂ%u

- gaetesnulilivesvardusenuinsisose

- Yasnulidlennadnlusing

a

® Spot welding - {Ww3sHldruToulunis seal urlifiouudansrzmsldgunaiiaserali gelatin

u Y

wiaod

® Gelatin banding - 1unsUaatinfiudnseninga cap wag body Wudrwitvestuliliernat

® Liquid sealing - Unativlaswuasluusnuseunasewing cap way body wdsntiuAyinlius
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Soft capsules

Useluaives Softgels
- naudY
- mwnsavhldvanevuiauarsuss sz hard capsules Sigusiiiluinnsgiu)

- ansalglaiuoil wazwiane n Melting point #79)

- @nsonaunadu sale

-—‘—ummnﬂ—u-—uuu-———-_—mm-ﬂ—muumw-ﬂw:g
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Soft capsules

Joiduuel Softgels
- deddiaSadiafifiee
- gaaldt gelatin shudufuszwini encapsulation
sosisildAelildnnuduiimmnea

- Cost Tun1swdngendn tablet uag hard gelatin capsules

- {lns contact fuszwinuldenuar liquid content Gsa13svinliAnlon1aniaziiia interaction o1
1NN

o ¥ ' & ' A R - 3
- danuhweauduainnnit hard capsules Wewn platicizer 41NN




Soft capsules

druusenauvaUdan

(o}

Gelatin 40-50%

°  Plasticizer 20-30%; glycerin, sorbitol, PEG

[e]

Water 30-40%

dUY Wy certified dyes, opacifiers(TiO,), preservatives(parabens), flavors, sweeteners(sucrose),

enteric agents, medicaments

maammﬁlummmm encapsulated ¢
- 11N 5%

- pH Uaen31 2.5(hydrolyze gelatin) = a1avinlmAnnssale

- pH 11AN31 7.5 (tanning effect); aldehyded = iipsanagyildiAn cross-linking
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w
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Vehicle
1. Water-immiscible liquids; vegetable oils, medium-chain triglycerides, mineral oil (Lifisulddmsusn
SuusEmuavvindu topical 11nn3)
2. Water-miscible liquids; low MW PEG ussiasszTaiuaradnluluiudents, Span 80
Suspension
Suspending agents for oily bases; beewax 5%, paraffin wax5%(ualuuwugidrdmivensuuseniu)
Suspending agents for noon-oily bases; PEG4000,PEG6000 1-5%, Solid glycol esters 10%
Color
- dwmiu suspension dvaudenlimsainmselavuiiunely
- updyaiilmgmsvinddy

- dduvedaquuzihlidendudla

——-—mm——m—-—l———-—--—--_-—-.—'nﬁnm—um%

:Part V: Capsules ;
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Manufacture of soft gelatin capsules

1.Plate process “

2.Rotafy die process \

'5 Medlcme fllllng pump

6. Capsule“formlng & F|II|ng

m ‘
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Soft Gelatin VS Hard Gelatin Capsules

Soft Gelatin Hard Gelatin

Shetl Plasticized (glycerin, PEG, Sorbitol) Not plascizied wsl#ifuaimmu 13-16%

Content Liquid or suspension dnavidu dry solid 1nnin wifawnsadl
liquid/semi-solid Al

Manufacture Formed/filled in one operation L\Jﬁaﬂ%ﬁﬂu'?};umauuﬁa uag fill Tudn
Sumaunils

Closure Hermitically sealed Mechanical interlock/ Hermitically
sealed

Size & Shape mﬁwmnumwmmazguiw ﬁguimuawmm‘hﬁﬂ

Fill accuracy Vary 1-3% Vary2-5%

See U Part VI VII
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