CHAPTER IV

DIBCUSSION AND CONCLUSTONS

Preliminary TInvestigation on Suilable Coaling Condilions

The sucrose crysbal in the size range of 20/40 mesh wvere

classilfied Lo be used pre subsbrale. The  preliminary

invesLigakion on condilbion was  performed by

coaling sugar cryall 2 | e llulese  dissolved in ebhunol

The pink g L rps ;R~ ¢ns visually observed for
coaling properli _v' ' ¢t i swe ‘i:ud Lusbe of sucruse was
used uﬁlun indiu' A b ebediypolyner  coverage on Lhe
sugul eryslbal.

Becanse of be dissolved in waler ;
Lherelore, Lhe nuunnplgﬁ -__¥£ such as clhanol, chloroforn,
melbhanol, HLi 2 and wothy] PSSR e hosen. 1L was Found
Lhal. ethanol ﬁhi nolz and melbylene cholride

W ¥
gave clear aulutHPu and safely u coal. Dul Lhe mixlure of wellane)

o FUBINENGHEAAT o o

, Lhe spruﬁ drying of copling solplbion mighl goceur. Finnlly,
i) NN F) 9 f WAL VI8 B
§ :

The wcouling condilions was sbudied by trial and error and
gradually adjusted for Lhe uniformity of coating, such coaling
condilion process was shown in Table 4 .

The inlel air Lemperalure was higher Lhan Lhe oubleb air
Lemperalure aboul 10 €. In general , bthe difference of inlel and

outlet temperaLbure was in the range 10-20 C.
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The  spraying air pressure should be adjusted in
corresponding wilh Lhe feed rale of coaling solution, oLherwise,
il might cause overwelling of coaling solution and formation of
snerose  erysbal agp lomeratoes.
AfLer Lhal, erythrosine dye was subsLituted by propranclol

hydrochloride in  couling Lion as  a wodel drug which pgave

coaling properLies asor

The PhysiCHT LeoDetlics “.:zﬁﬂﬂﬂud Beads

Horpho

The shi phy of couled beads woere
found Lo be affectofl I LR EG h Neovabing solulion. Suerose

crysbal had smoolh s (s abing by coaling solulion

formulul ions izer, Lhe surface of coaling

Tilm was wongSFouRh™ zer conloenl,. Resull,

from Lhe higin? et could muke coaling

J i
solubion having 1Fru sulid nunL=nL which gave more coaling mass

T TE CTLTE S

Lhal r.-.uul.mg solubion  whigh composgd of PEG 4080 gave Lhicker

risdlolind GhEEL DA 1A ’ICJM&H &hustor o,

lu.:]mi.i.WH]y (Figure 12-21).

For vulercoating process, the formulalion 11 gave more
rough surfaece beads Lhan  formulation 12 because it contained no
glycery luonosbearale pluﬂtiﬁiﬁgr. But  addilion of HPMC and PG
in oulercouabing soluLion (Formulation 13), il gave salisfaclor

smoolh  sorface bub Fast release  of Lhe drug Lhan formelalion 12
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was observed because of Lhe soluble properby ol NPMC in waler and
hydruphjlic properly of NPHC pave porous ecouled [ilm  when in
conbael IuiLh wiaker. Thus, wnler could penelrated and dissolve
Lhe drug resulling in Lhe [asler drug release of Lhe coaled hewds.

The inerease of EC content in oulercoabing (Formulalion

) gave more Lhiclkness of Lhe File

14, 15, 12 and 16, respeﬂtiﬁ:

as  previously discussqls AL dy, when drug and EC conLenl

were inereased (ForgiTitsred | s re rough surface .

The xgxxhau'

suceessfol beeause .. ened:  gave more rough,

wlbions 18-20) wus nol

~

porous  and Lhiek i uuLercnnLing wins nob

suilable  process dye further reduclion in

release rate.

When plas rom glycery lmonosbLearale

Lo B cusbor oil 221, more roupgh wnd spongy

conted Filn i ohsorved. Forsula R oo < iehitly o1ly

= cusbor oil  in large

coulbed  surface

i¥
conlenl.  Dbul thvy‘ were uuL"adhered Logether and showed low

rmmmﬂu@@mgﬂﬁwﬂﬂni

¢ cosbinaliongratio of uaLpd hpndu Formulation
IFnrﬂ]wq a‘ﬁ ﬂ jmu mir] ?im& rlla&rug release.
Bul. Lhe drug release properlies as required were nol achicved.
The oulercouling solubtion which cuipnaud of castor oil
using formulalions 37-44 gave Lhe same surface properties because
an addition of eastor o0il could resisl [riabilily and Lhe
thickness was increased when the volume of outercoaling solulion

wis dnereased.
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For coaled pellels, il can be explained in Lhe same way
of Lhe suerose crystal bul Lhe coated pellets had more spherical

bernds Lhan suerose crysbals.,

IarlLicle Size Disbribublion

The wean size e coaled beads which composed of

several  plasbicizers : ,ppurent.]r differenl. among

formulalions in a5 Lhe cores. Dol

oubercoaling  and | At 5 | i i oubercoabing solulion

inereased Lhe meaf

b T, @pped Doys by dud, Ca . compresaibilily Tndex

TR BT W10 were nol appareally

differeal. AlLer ou sily appeared Lo decrease
vcapecinlly i G4 ebonds, TL mighl b due Lo Lhe
Formal. ion nl ,i;;;;;;;:;;:—---;—:;;" 2l oeen s during outercoaling
process.

':"uupre‘-saslulil.y ]'n - of formulations 1-10 were nol

R TIEUTITE ALY S,

Lrend Lo ﬂluvrﬂuse, and in double ogbercoating, gl was  Turlher

o R W B 3 mammaum G

Lu.meg luyers, more spherical coaled beads were abloined, hence
higher flowabilily. .

When  Lhe plasbicizer was  changed from glycery lmono-
sbearate Lo 58 casbor oil as described in Formuelalion 21 , Lhe
_ compressibilily index was increased. Bul oulercoaling as described

in FormulaLion 22 deercased compressibilily index.
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For Lhe pellel coating, Lhe bull densily was nol

appurenlly differenl among  each formulation of pellels and
belween pellel and sucrose beads of bLhe same couling composilion.
Mul  Lhe compressibilily index was lower Lhan ol sucrose beads,
indicating higher [lowability. And the compressibilily indices

werenol. apparenlly diffﬁ,r-

pellels. ‘/‘/’

o ——
Wi Rﬂ

n ted Bead:
H‘;?\&w.lﬂj conlaining PEG 4000

among each formulalions of coaled

us  plasbicize / increase friability
rese L ing From L

In  ou 51 : yilibys was increased due Lo Lhe
longer couling pfﬂ* aclion among Lhe beads and

between  Lhe beads it Bl 20 nll. Particelarly, in double

;——_————1—'— 2 highest Frinbilily
of Lhe coaled DR m
,';! i¥ |

When ‘ubzng 54 bﬂﬂL rooil as plusticizer (Furhulatlun

s 10 U8 DV ST E BN Sents desrnss. e

vislume u?l oubercoaling ¢did nol  gpuse  appurgn)ly differenl
ARAANTIUANINYTRE

The coated pellets showed no apparently different in
friability among each forsulalion. Formulation 57 showed Lhe
highest, friability because of outercoaling process and high

conbenlt,  of ebthyleellulose.

-



Pissolulion Studies of Coaled Sucrose Beads

#. Influence of plasticizer type on Lhe dissoelelion
profiles of coaled sucrose beads

The release profiles in 0.1 N UC] wedium of

cizer) gave GLhe highesl drug

Formulalion | fwilhoul

release rale  because

be britLle and porgys T : dﬂ glycerylmonosLtearale,

casbor oil and PRG rnLiun, it was  (ound

thal. coaling soln mu ~H\-nn gave Lhe laslest

release rale ol dr Ler soluble malterials

resulling in porong furln]uLInu which wore

composed of glycery glor oil showed Lhe same

release rate because . dissolved in waler,

The inflly B ! ion mediom Lype on release

charnclerislic s sbndied ol e—Jthsulbanl relense

Y

hups according Lo Lhe
i¥

characberistics qr
|
couposilion of ""“Ifig solubion,

UL T W 1A i

LlHLLFH]IOHOGLEHPHLE, caslog oil and ng plasticizengghoved release
core Spl T 8 Bhinad b b WL ER Ao 1
phuwphuLe buffer pl 6.8 and 0.1 N IC1 medium, respectively.

When PEG 4000 was used as plasbicizer in coaling
solulion, the release rale of Lhe drugs in pl change mediun was

found Lo be higher Lhan in 0.1 N HC] and phosphale buffer.
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b. Influence of plasticizer conlent on Lhe dissolulion

profiles of coabed swerose beads
The conlent of three plasticizer was invesligated
in 3 levels al 1%, 2% and 2%. The increase of plasbicizer conlenl
in coaled suerose which conlained glycerylnonostenrate and casbor

pase in drug release. On Lhe olher

hund, al Lhe same cong 41 ;:ur;,rlnunast.nurnLe und castor
oil, PEG 4000  gaUB™eiul o rl@e because il could he

dissolved in wi

vil, showved Lendency

coaled Cilw, The 51 Wl he Lo n all release medium  and

Cal all sampling
L glycerylmonostearale

plasticizer is pragli nlber. Moreover, il made

Lhee Tilm Flexibl _ﬁi;—ﬂa:: : wuler  penebralion inLo

Lhee Cilm and “5”“”'-¢%£Q§E§E' o Lhe inerense of conlenl of

glycery lmonosggerate” eould

e

,J)u eiplained on  Lhe

ﬂ
i
same basis in Lhe LHSE of custor oiI as plaslicizer bul. PEG 4000

ik o8 AT VYR HETows i

‘Thus, Lhe a[nULIHLlﬂH of wgter was fasler and easigr

AR SRIANINTARY s, 1

p]nLnau phase at Lhe Lime between 1.5-2 hr. becanse Lhe
medium  was changed from acid Lo alkali condition. The release
dala were alwosl consbant.

From Lhe release rates of formulabion 1 Lo 10, Lhe
conled  sucrose beads which conlained 2% glyeerylmonosbearale

- .
(Forunlalion 4% pave Lhe lowest relense profile. So, il wis chosen
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Lo be Lhe sbLarling formulabion in  furbther study in order Lo

formulaled Lhe swilable formulation of drug release.

c. Effeels of nop-plasticizer oubercoaling Filwm on Lhe
dissolubion profiles of coaled beads.

The conled sy p beads From Tormulalion 1 and 4

were onlercoated wilh S0% BC oblfptonl ing solution as presented

Tormululion 12 sl g#€7 :;. 12 \\\: wnse Lhe coabing Film
of formulalion ]  H‘ o of lformulalion 4 as
previons ly deser iRl B gl fobiing, parlicles-particles

and particles-wall T “" cugod Lhe plasticizer was

d. ¥Hoois of bedrophitie Fit—Hduor vulercoaling on
Lhe dissolublion -*Il {1
W

I ' found Lhnt he coaled sucruvse beads of

m.m,;ﬂlumwymhwgm - S,

HPMC and 1‘# PGy gave percenfage of drug, release aln.s, 4,

o B WAEINE 05U Ll B HLEAL T

will uulr_lﬂi EC), hHLhuﬂ? hydrophilic properly ol NPMC and Pa
componenl in couling squLin; might enhance waler penelralion
Lo dissolve Lhe drug.

The beads of formulation 12 and 13 gave percenlage

of drug release in compliance wilh USP XXIJ requiremenl excepl Lhe

release in region 0 -1,5 hr was oul of limil of USSP XX11 sLandard.
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c. Effect of film former conlenks on Lhe dissolulion

profiles
From Lhe dissolubtion profiles, lformulabion 4 gave
slow drug release and release rate al 12 hr was similar Lo TInderal
LA 80 Dol Lhe initial region still showed very fasl release and

alwosl conslanl al 1.5 hr.

Formulabaon 4 v Atr oulerconled by 52 and 7%
@ulatiun 14 (onlercoaled

Wilh 54 ECY and The Lwoe formulalions

showed fasber rel 4 wikhoul oubercoal ing
Dbecause of Lhe rj nollision of Lhe beuds
al, Lhese EC levels
Pound Lhal, formulalion 12

and 16 (Formolalion

(forswlalion 4 o :-f:ra -;f CVEC)
oulaereoalod uiLh 154 Lt J? ;sq Lhin Cormalalion 4 becanse
Lhe conLenl offBE gue high saonsh tobet0ulrd iy burrier Lo retard
drug release. ILﬁ W 4u{r rabe of drug  during

¥

1.65-4 hr was =zl Illtuul of limil. -ipuui[‘w-:l Ly USP ¥X11 sLandard.

ﬂuEl’JVIEWlﬁWEI']ﬂ’i

. Effecls of doigs and lw  Torser gonbenl  on Lhe

as AL ANE I BN AN

The releanse rale of formulation 17  coaled beuds
wits higher Lhan of Tormolakion 12, as on Lhe same weighl basis of
Lhe coaled beads. The drug conbent was higher, so fast evaporalion
ol solvenl , resulling in higher amounlt of drug release. 1L could
be  expluined Lhat Lhe drug content in the Film  had an eflfecl on

disasolulion rale.

oG
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g. Effect of  inerease of coaling layer on  Lhe
dissolulion profiles.

From Lhe release rale, il was found Lhal formulation

18, 19 and 20 showed fast drug release and owul of limil of vsp

standard amd  almosh constanl, at 12 hr  beecause of increased

friability which was crepbed by addilionnl coaling process. So

that, it could not ¢ release rale Lo comply

d Lype of plasticizer
on Lhe dissoluld

ihugs release because nsing
casbor oil  as (changed from glyceryl-
wonvsboarale) so il release. Bul Tormulalion
22 (oulerconted with 51 7 slor oil) gave Tlasler release
of  Lhe drag ;_;;;_,_.-,;;;.r_;;;.ﬁm;._."..'.;.;. S Lhe Fraclture of Lhe

Y

coalbing Filw d ?i 3
|

f 1 LRSI AT e e i

) Combinulign of formpdplion 12 and21

QqW'] NN Thad Bl 11d WLEL @ Ehasrition o

gave slower drug release which was similar Lo Lhe release of
Inderal LA 80 ul 10 hr, but the region of Lime 0-4 hr and 14-24 hr.
were oul of limil of 08P sbandard.

Inereasing  proporbion of formulalion 12 did nol
huve an effeclk on release rabe as shown in formulabion 23 Lo 31.

So Lhal, Lhe coaled sucrose beads of Tormulalion 21 had more



157 -

influence on drug release Lhan of formulalion 12.

by Combination of formpulalion 17 and 21
IL  was seen Lhal increasing amounl of formulalion
21 in cowmbinaulion wilh lformulation 17 exhibilted slower release

rabe Lhan Lhe coaled sucros ads of forwulabion 17 alone. But

Lhe release profilos i ok fini of USP sLandard, Thus,

coubinalion ralio RELUSE west relense lormulalion

fapulercoaling solulion on

argonled willh 52 KC and 24

caslor oil the volume of 500, 1000,

1500 and 2000 wul luLions 37, 48, 39 and 40 ,

L1

rﬂspeuLjvelyﬁ-;;—;gr—~a"-f— hal,  ns Lhe (o U of  oubercoal.ing
- y:'. i
solubion was Inggeis ms decreased. 1L could

i ¥

be explained Lhii Lhe increas uf Lhe wvolume of  oulercoaling

i BB NI HEGTGor 1o

From USP stagdurd and Laderal LA BO geelease dala, il

W RAARSASIN NHAI DD o 1

release Lhan  Inderal LA 80 and some region was oul of USP limil.

The coaled beads of formulation 40 showed slower drug release
Lhun ol Inderal LA 80.

The beads of formulation 39 gave profiles which was
alwosl similar Lo Inderal LA 80 during 0-12 hr bul Lhe profiles

Were  alwost  consbanl ol 12-24 hre.  So Lhal, Lhe voluwe of
o+



158
oulerconling solulion belween 1000 m] (Formulalion 28) und 1500 ml
“{(Formulabion 239) was very inLeresting Lo produced Lhe salisflaclory
formulalion.
So  Lhal, formulabtions 41, 42, 43 and 44 was
formulated in order to have Lhe release profile as required. IL
exhibited Lthe suitable release

'44 gave slower release

phemb®uds of Cformulalions 42,

was found Lhal formulaliop
paltern. Bul. formulal

Lhan  of Formulali

13 and 14 showed p ak 24 hr was lover

Lhan USE standar

vulercoaLling solu ol olns Ul siiLable Cormulalion. The

release pallern of of lormulalion 41

exhibiled reprodu s illustrated in

Figure 59,

Hiﬂﬁﬂl-1 o1l Pe 1l TelLs
|

i¥

AL HANEBIIBANT e s

profiles nt‘ couled pellels. s

R mE BANEAALL, 1 e

ol fu:quuLlun 45 showed higher release rale Lhan olLher Cormulalion
becawse il conbnined no plasticizer. So, it gave britlle and porous
Cilw vesulling in rveady penebration of dissoluLion wedium and rapid
dissolulion of propranclol] hydrochloride.

PEG 4000 gave Lhe higher drug release when cowmpared

Lo glyeerylwonosbearale and easbor oil beeawse of woaler soluble
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property of PEG 4000. IL mighl cause highly porous film 3 Lhus,

Lhe drug relense was fasler.

b tnfluence of plasticizer conlenl on Lhe dissolubion

profiles of cvoaled pellets.

ree plasticizer was invesbipaled

The  conlen

rease of plasbicizer conlenl

@ng glycerylmonoslenrale

crease drug release. In
\‘H"“-«. #

in 3 levels us 1%, 27
in Lhe coaled
and  custor ol
conlrary, IEG nyhied \‘ Ha“a ale. This was Dbecanse
Cplycerylnonosben iydrophobic malerinls.
e. Inll Lol oulercoabing solulion
on Lhe dissolution g ?ﬁﬂ

wias onbercoabed wilh

nodh
nuLnrunuLiuu"*:n;:a;::‘,  ompaapd—of 7T 4 apd 10 % KO s

St

shown in [uruniwrirr jagTiseen Lhal when increase
s iF |

of EC conblenl 1& nuLercuaLJnr nlutiun, Lhe release rale was

Jncremedﬂtaﬁ ’J e Ezﬂlj 8o B4 Gatent shoved that

il gave fuqlur film dryinggdue Lo l r solvenl goplenl, so  lasl

crsfleAllo) QN0 A BN A Yecrorne o

Lhe flll of Lhe beads, which established wore porous. So thal, Lhe

higher level of EC conlenl exhibited [ast drag release.

d. Influence of Lhe volume of onlercoaling selulion

on Lhe dissolulion profiles
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The release rale of Lhe coaled pellel of formulalion

56-61 deereased when Lhe volume of outercoating solulion was
increased Lo formed further [ilm thickness. When compared Lo Lhe
vslt requircsenl of propranclel HC1 extented release capsule, Lhe
volume of outercoaling solulion belween 1000-1500 wl was found

promising.  Thus, Lhe vo) oulercouLing solulion was

invesLigaled in inlLer il 1100-1500 wl.

63, 64 and 65, formulalion G2 pave

release profiles J ‘ of "\ UOP. 3 ~ard And afler Lhe

Lripicated reprod il wis shown Lhal  Lhe

coabed  Dbeads  of guiluble Tormulalion for
susboined release hloride .

bonbrow ::;a T ) Peporled Lwo wechanism for

Lhe release of u drag
0 S ranapert  of Lhe —dran—B0hioh o nelwork of
\7 .1‘

capilluries Fj11n1 a<g@pplicuble only il Lhe
J ¥

waker soluble LuupgnﬂnL of Lhe fJ is leached oul of Lhe malrix.

o BN HHNTHUARG  roticce

(fur-ulnLlun B-10 and 52-5¢".

A WL Bhad BAINLAREL wwie
riln-npplltuhle il Lhe water-soluble componenl Cusually high-
molecular weighl) is rebained wilhin the matrix. It would appear
in case of NPHC (Tormulation 13)

Donbrow and Friedman (1986) reporbted Lhal the drug
release from helerogencous fi]: which was prepared with EC  and

PEG do00 was nob disturbed by pll of Lhe dissolubion [luid and Lhe
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permeabilily of the film wns unchanged in GI Lrack. Addilion of
PEG 4000 inLko Lhe EC Tilm nccelerated Lhe permeability ol Lhe
drug, so Lhe release rate of GLhe drug was increased. After
complebing dissolution of Lhe drug and PEG 4000 , eLhyleellulose

file puve porous sbructure and fracture.

couling are comson. i z:;_ ise Lhat a  Lhird mechanisw
wusl alse be cons igds
c) fluws, oeracks aed
imperfeclion wilk ‘Ll . ive Lhe faslesl drup
releasse mechanisn
The L \ i olts in Film couling van be
explained in Lerms M iresenoe®or pesgidunl inLernnl  slresses

wikhin Lhe [ilm cod aLed by Lhe shrinkage of

Lhe Tiluw on |-vu|n:-r al. i o n" "'.':J' . @l and by Lhe differences in
Lhe Lhermal of ;;...,.. g e f b bt and e substlrate. 1T Lhese

sLresses excewsd -ul i #he Milw, eracking will

iF |
wveur and Film II*LLHN.L:; will e losL. Film prepared From low

e AUSAAIRTHBATY s o

bul as Lhe :.h.un Tenglh and' hence wolgeular Hnghlulq increased
theqmaa B&oﬂrﬁmfuhw’ang M‘H";’]’a &I]Lj 11 al some
1:1-iLiq:rul woleculur weight there is no furbher improvesenl.

AfLer dissolution test, Lhe coaled beads showed
frocture Cilm like orange Hnu] (see Figure 98). The surface of
Lhe coaled beads lNilm was ‘H'Et.']'l in Figure 99, il gave more

porous and discontinuous [ilm.
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Figure 98 Pholomicrographs of the representative coated sucrose

beads after dissolution tesl (x100)
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Figure 39 Photomicrographs of surface of the coated sucrose beads
filw (Before and Afler dissolution ) (x500)
(Key: A Before dissolution test

L

B After dissolution test )
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CONCLUSTONS

In luidized-bed coaling, simultaneous drying and parbicle
enlargement. are carried oul by spraying the coaling ligquid onlo n
Mwidized layer of dry parbicles. Particles growbth oceurs by

solidificabion of layers o id from the feed liquid onlto Lhe

Lo disperse in t;:ia‘!!—'f i .Hgk;;:*ug Lhe dissvlulion Lesl

and no gelled was dal %;fg=" af Lhe robaling basket.
The dissolulion wgi . iig 3 Ghe USP XXT11 sbLandard was
used becanse Lhe hoon dissolulion mediom,
S0 Lhal, Lhe  disse 414 o T dle) wins nol suilable
for use in Lhis sbu \Fle Al b Lest, it was Tound Lhal

Ll conled beads st.#;, I Lile orange peel  and  Lhe

sugar crysbalsSenside Che beapdaparnantrmadind | issolved.

A

The rusuﬁ‘ﬁ S el TLhal it is possible Lo

]
W d

produce conled hoa}s WiLlh susLai relense propranclel HCl il

w o i 348 AY) ge,q@m RN of propranctor

nel dupeml.uﬂ on boLh Lhe Lype n.q-:l nqhwh rn!' prluﬁtjzitmr s owiell
w O PN L %LU Al Wk HIEN) A 2
9 .

The results from Ghe experiments were compared belween
sucrose and pellels as  core beads with varialion of Lype and
contenl. of plasticizer.Three groups of plasbicizer, namely
polyols, organic esber and vegetables oil & plycerides were
represenlbed by PEG 4000, glycerylmonstearale and castor oil,

respeclively.
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Generally, plusbicizers are often added Lo polymers in

order Lo chanpe Lheir physical properlies and enhunce Lheir ilm
Forming characleristics. To be effective, a plasticizer wosl
inberpose ilselfl hannqn Lhe  polymer  choins  and isLeraclt wilh
Lhe Forces holding Lhe chain  togelher .thru!w exlending  and

softening  Lhe polymer m

\f‘ Since polymer chain wobilily is
L‘ﬁ& @ nagnilude of Lhe sbress due
ﬁ chain mobilily, resull

From Lhe Tl Live' ; sL¥edgers, PG 4000 can be

an imporbanl faclor i
Lo shrinkape., Plas

in [ilw erackin

©dissvlved in wa dPug and PEG 4000 Lopelher

in elhyleellulos: ames for  Lhe drug Lo be

leached oul., lendi ibe of dreug relense,
Glyceryluonogle ;_ v:; At nully insoluble in  waler

and casbor oil wes in_;ég%;;lrﬁ' . Yo, bolh of Lhew were able

Lo relard wal “Bial e MR R R con L ral ion of ecasbor

e 8 bul,  in Lhis  sludy,

u-'
Lhe LuuLunLrutiuu uver 1% guu soflen  and ovily coaled beads

 which tuﬂlu E}'%:Pﬂt.ﬂ\ wlihw:E}qrn;ﬁcpry]ammﬂwlruhe

r:um.unLruLﬂm over 4% ggve Lhe wmare solid pgol dispered in

~AAIDINTAUBIINALI R i

lewal was chosen such as 1, 2 and 3% plasLiclyer. PEG 4000 was

il in delayed o

used al Lbhe same concenbralion, and during the dissolulion Lest,
il was found Ghal as PEG 4000 concenbralion wus increased, Lhe
relesse rale was increased.

Increase in  glycerylmonostearale and castor oil cowld

impede  walker  penelrabion into Lhe bewds Lo dissolve drugs



- 166 -
resulling in  decrease  of drug dissolulion. Tn  conlrary , waler
soluble. property of PEG 4000 could increase  penelralion,
eslablished Lhe formation of the pores and channels for waler
Lo penelrale inside and dissolved Lbe drugs. So Lhal, Lhe drug
release rale was increased.

In oulercoaling progadare, Lhe surface of Lhe coaled film

was - rough  and Lhe nelense rFaye as  increased  because Lhe
oulercoaling proc ?,- pllision of each particle
and  belween por 1 whieh caused incrense
in Lhe friabilily racture of Lhe coaled
Milw.

Thie ol Feel, J olobion profiles conld
be noliced Trom nhion(Fformalation 1 and

Piuth showed ecunse of Lhe Fracture of
Lhe rlin e Lo Lhe Lu N icles wikh Lhe chamber wall.
ormer (HUPMC and PG)
exhibited Lhe =0 water could casily
penelrale Lhruugé pores of the fii: to dzssolve Lhe drugs.
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EffecL on !Lu Lhickness uf‘Lhe fi]l reLard dru release  but
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p:uprunu]u] hydrochloride release ab 24 hrs unlil il was lower
Lhan Lhe USP XXI11 requireménk. So Lhat, Lhe beads of formulation
11 voulercoaked with 1100 ml) was Lhe suitalable formulalion for
propranclel  hydrochloride  extended release capsules. The
plusbicizer used was glycerylmonosbearale in coated beads, il can

“relard drug release. Addition of ecastor oil in Lhe oulercoaling
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process  Turlher  increased the flexibility of Lhe film.
Glycerylmonosbearale could rebard drug release beller Lhan castor
oil bul in Lhe case of [lexibility of film, castor oil is heller
Lhan glycerylmonostearale. For the coaled pellets, when Lhe volune
of vulercouling solubion used was 1100 ml in formulalion 62, it

milar Lo Lhe formulabion 41 bul

gave Lhe release characterisbie)s

I&

Lhe release pabtern qfw.L FLerent lobls of Tormulalion G2

ol pee. seersSIOLE _Lhan Tormulabion 41, TL

?'—:;Ei[. ¢ sicial shape of  pellel core

was less lucluale
could be due Lo Lhe
was ensily conbrol

This ﬁx, 4t -,f’_. A\ Hﬁﬁruduce propranolol
hydrochloride exighddl Feleasoaeipsi i-\= “Nn compliunce with Lhe
ISESNTL requireg®o - \\ Lher in vive sbudies in

order Lo confirm iLg
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