CIIAPTER I

(ENERAL BACKGROUND

INTRODUCTION

The terms , controlled release and sustained release are

nol new Lo many 7 rking in wvarious disciplines of

The classiffical ion" of conlrolll pslease may be confusing.

However, it can concent.rabion of drug in

blood or Lissues of s hody in R LY as shown in Figure 1

-s:ﬂ”or therapeutic effect
i
and residual dryga will be a]nu]y relaased for prolonged

e b R WA o e rors

Prolonged-nctgon dnanga Dras:

0 Wﬁ T SO A ADTI B Bhe. et 11

quanLiLr of drugs in blood or tissues of the bhody was nol

necessary to be constant.
8. Repeat-pclion dosage forms:

After oral administration, these forms have repeated

drug effect like multiple dosing regimen in interval times.
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Figure 1 Ship- een drug concentration or
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There ﬁ : nﬂn of sustained release,

but. the si-p]e‘dniiniLinn of sq&}nined release drug systems is

any drug ﬂ %ﬂﬁ%%ﬁiﬁ B PFdides the therepentic

petivity 3+ he drug. ¢ Accordingly, a prodewg or analog
sod 8 mmn UM WAINENREL, .- 1100
ﬂrug evels, is viewed as a sustained-release system in the
same sense as an alteration in the dosage form.

Sustained-release dosage forms are developed for a variety
of reasons such as they may avoid patient compliance problems,
reduce unexpected toxic effect due to high peak concentration

and improve efficiency in treatment because of Lhe less
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flucbuabions in drug level. Sustained release drug preparalions
are especially recommended when the drug has a relabively shorl
half-1ife and needs steady plasma drug level Lo achieve desired

Lherapeulic effToels.,

The Lwo main approaches ubilized in Lhe design of Lhe

produclion of oral susbaiy ease dosage lorms are :

(n) Lhe inbtrodue | / sical barrier prevenling

l‘ Lhe digesblive sysloen,

Lhe effecl of o) |redies raLL of diffusion or
leaching oul of oad th \ ;
\\\\Mlnteractiﬂna Lo Lhe

formulalion,such &5 @ -,: nge \ erald, Roberl and Sunil,

{b) Lhe
1986 ) or ﬁullllexun pical bonds wilh Lhe drug.
The [irst Lype :' - be produced using widely
different Leuhuu]ngiu ps are based on  (a) coaling

Lechniques v.:.'-T-T“ : wax (Bodmeier and

=4

Pearabbakul, Hinet de, Lapeyre and

Cuine ,1589).

A JHBFIYI RIS PR VR oo o st o

granunles, cnlpnred to single-unit fLype such as hublels, is less
inctlobiba hEVEHLL 10614 30 AT TAY- Y T
gast.rumLes!.mul Lransil Lime and Lherefore has more reproducible
absorplion behavior. The advanlages of mulliple-unil dosage [orm
producl over single-unit dosage forms have been demonstrated by
several workers, -

The coaling of parLiculales such as powders, granules,

pellels and Lablels Lo produce conbrolled-release dosage form is

¥
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becoming increasingly popular, wmainly as a resull of recenl
advances in MNuidized-bed pi'onena.

The Lerm [lu irlized-l_md has  Dbeen defined in a number of
wayss mosl simply, when a solid is "flwidized" in a process, il

ghow in ils behavior many of Lhe physical characlerislics of a

. In  pharnuceul i Wpldited (luidization melhods are
ulilized in sblapges s ‘ém and coaling. As a
cl:n-ntinﬂ Lechniq. AT, over Lhe pan-coaling
melhod are as ol Lo |

tw) irregudfirg & LN posled directly

(h) loss offm ‘

(e¢) Lhe proghs; id does nol require

learning

() il is very.su
:‘ preparalion of

susbtained releasd | bet . .*déj'd coaling Lechniques
l

wvhich considered Llp oncepl. of dj arﬁm;, mode! drug inlo a Film

conted on ﬂ%&h@ﬁ’]&ﬂﬁﬂﬁ@ﬂimmm reloasie

beads is Ln use Lhe combinalion of drmg and Lhe obher ingredienl
Lo rﬂﬁﬂﬁ ﬂiﬂujmmqgmr] arﬂ suslained
rnlenﬂe characteristies.

Propranolol has been selected as Lhe aclive drug Lo be
invesLigated. IL has boLh of Lhese specifications ; ils half-lifle
is approximalely %-4 hrs. and the therapeutic range al consbanl

condition in plasma is 20-50 ug/ml.
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Dose of propranclel is varied, depending on Lhe type and

state of disease. In general Lhe usual initial dose is 10-40 mg,
Lhree Lo lour Limes a day.

Various dosage forms of propranolol hydrochloride are

avuilable, ineluded 3

10, 20, 40 and B0 mg
'/)0 and 160 mg
——

nnulul hydrochloride in

Film coated tablet

Susbain relea

Injeelion R

Sustain re o eapsules ¢ propr
7/ A\

N

Thailand have be fatbbed) » : of Inderal LA 60 and
Indernl LA whichg agd @, ;}:;j,; propranolol 80 mg  and 160 g,
respeclively, and fho ICT. Inderanl LA 80 and
Indernl LA capsnle Wity inoebive inpredicols:
cellulose, elhylcel les, HPMC, Litanium dioxide,
D& C Red No.2B and _f;;;*!’“ gl which vere manufaclbured by

Pixing innet IS tpreds e drnas—n—wrabiss of pellelizalion

for sphuruidu . - with coloranls und

Filling of Lhe pelﬁeLq in hard g lation capsules Look place,

f] LB INHNSHGA S sreross st

and pellets were prepared by extrusiom, and spherongization method.
& Wl ANELIEM WV BEl @ By i
furngl because il is probably Lhe mosl widely used waler insoluble
polyser for f[ilm coating ; ﬁ?ving a sabtisfaclory control of Lhe
drug release palbern as well as inexpensive and easy Lo prepare

into a coaling solubion (Porler, 1969).



ORJECTIVES

On  Lhe basis of the ralionale wenlLioned above, Lhe

objeclives of Lhis resesrch are

1. To develop gelease beads of propranolol

hydrochloride by gl Lhe drug and EC on

non-pareil seed usinf

4. To comphfe Lhe e : el ystal and spherical

W

pellels used as the €osling core oW/physical ﬁn%arl.y and release

anruserof] WEL AT WE
PANIUIIIANLIRY. ...,

hydrochloride wusing this Lechnical concept to have Lhe amounl of
drug release comparable Lo Lhe requiremenls specified in Lhe US

pharsacopoeia.



Lileralure Reviews

1. Propranolol hydrochloride in suslained release
Suslained release dosage forms are of greal interest
for the formulaltion of an oral drug containing an aclive

p,in plasma and narrow Lherapeulic

o gt 'F number of administralion.
ﬁ has been developed into

is one of Lhe drug

vingredienl wilh shorl hal

range. They -::I."fer E:
In recent yea
sustained release '

candidate preparg

Propranolg 0=8- (1-naphthyloxy) propan-

2-ol  hydroehlori nlnr is given in Vigure

¢ along wilh il is a while or off-while,
odourless or almosl i ‘;,.ﬂ, -. sballine powder with a bitler
Lasle. IL is commercig g hydrochloride sall, 1L is
soluble 1 ——— “““““ 1-' slightly soluble in
chlorofore anda Licall M El‘.

In n.quuuusfﬂlut.mn, Propra nolol decomposes with oxidalion

of Lhe ﬂn‘l&»&b’ﬁn%’lﬁ%iﬂeﬂﬂﬂﬁ by . reduction in

pH and n:lmcﬂlurat.mn of LI solutiongils solutionsmosl stable at
pll ﬂﬂg‘ﬁxﬂnﬁxﬁu “m:l]!‘]umﬂr] a H

Dus and Kennebth (1987) reporled stability of prepranolol
hydrochloride  exbLemporanous  suspension  and solubion which
compounded Trom propranclol tablel and injeclLion, respeclively.
BoLth of dosage form, conlenb of propranclel hydrochloride almost
equal Lhe initial conlenl which not signilficant after kepl in

room Lemperalure al leasl 238 days Dbecause pll ol suspension
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and solulion was in pll range 2.8-4.0 which provided maximum
slabilily of propranclol hydrochloride. ‘

The study by WHenry <(1986) reporbed Lhe stabilily of
propranolol solution heated at pi 2 and 6 bul at pll 8.5, it

fas found thal the drug degraded and changed Lo strawcolors. This

of propranolol hydrochloride in

report  supporls Lhe degras

alkali medium as L

d pharmacological acbion
“"--L

Propranclo,
similar Lo those Lreutueut hyperbension,

cardiac arrylhmi pylaxis aller recovery

from myocardial symbomalic condition from

hyperthyroidisn aufl from migrain.
Pruprmm]dl nost complelely absorbed
after oral wadminig 20 mg Lo 2 gm daily in
divided doses. Penliphasmay s pnlralion is  wehieved al
approximalelys _,._.:tm-:—-. “"'—""_.—”"if. L iz  highly bound

Lo plasma prnLeﬁ :
3-4 hrs. (Evan, 1%?3} and  rapi ! hepalic metabolism afler oral

mmﬂw'arwfmweu'ms i

oral regueu

9 RABINIUUNLINYAN Y. e

cnndit.mn in plasma 20-50 ug/ml.(Niebergall, Sugila and Schnaare,

ia -*;H short plasma half-life

1974). The apparent volume of distribution 182 liters are larger
Lhan volume of total water in body (52 lilers) (approximalely 50
liters in 70 kg body weighl), it means drug is highly depusil or
bound to Lissue. The clearance is 637 ml/wmin resull in rapidly

excrelion. {(Lee and Robinson , 1978)
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Isopropylamine side-chain
on CH
| / n

ocH, - C - cu, NICH
|I| By cl,,
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c,, . NO_ .lNCI

M¥. 295.8

Figure of propranolol

2. Maleria Sl Fin if Formululions

iF |

IL is a }uLe]esﬂ free flﬂﬂlni, white Lo lighl tan powder.

The miﬂ uE}?WLH%]ﬁ]w&qﬂﬁa”ﬂuted by waler.

ELhyLEllu]%lw is insolubleg in wut g]ruarlnﬂnd propy lene

o) WM IUUBIINGATY e i

dEuendJng upon Lhe ethoxyl contenl. The addition of 10-20% of a
lower aliphatic aleohol to solvents , such as kelones, eslers and
hydrocarbons, can improve the solubility. The solubilily dala of

ebhylcellulose wns lisbed in Table 1.
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Table 1 Solubilily of eLhylcellulose in various solvenls
: Solubility (g/m1)
Solvent. ™ =000 cccessssssscccscssccscems—ema————
$ A n
Waler (25°C) .001 0.010
waler (47 C) 0.012
Aleohol (25°C 0.015
Aleohol (37 °0) 0.025
Propylene pgly 0.025
Propylene gly 0.025
exane (25 °C) ¢ 0.002
llexane (37 C) ¢ 0.006

o -

Supplier

P e ek e LR rs S ety

Ih. Dgﬂ chemical cn.

ﬂuEI’J‘VIEWI‘a'WEI']ﬂ’i
ammnimumwmaa

i - . -
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ELhyleellnlose is  Lhe ethyl ebher of cellulose and

conLainsg Dbebween  44.0  and 51.0 percenl of elhoxy groups
(-oc M ). Ethyleellulose is prepared by reacting elhyl chloride
-

wilh ulkali cellulose {ubLufhed by trealing crude cellulose wilh

an alkaline solulion, as expressed by the following tLype reaclion:

CH,0R
o, Fo——
H
OR H
T Y
H OR "
=t N
Figurs Wlar of  elhyleellulose

iF

(eLhoxy agptent AB-49.5 %)

ﬂ‘IJEI’JVIEWIﬁWEI'lﬂ‘ﬁ

The structures of elhylcellulose was shpwn in Figure 8

o WAL G 34 AANLARE e

1{pu31L10n 1, 2, %) has Lhree reactive hydroxyl groups Lhal can be
'thuxylaLed.

fhu sbruclure as shown for ethyleellulose hus all Lhree
hydroxyl groups ebthoxylaled , and consequently dis said Lo have a

degree of subsilution (D.S.) of 38.0. In praclice, the D.S. may

vary, depending on end use of Lhe polymer.
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Typieally , ethyleellulose uwsed in  pharmaceulical (ilm

coaling has an eLhoxyl content of 48.0 to 49.5 percenl, and a D.S.

of 2.41 Lo 2.51 Lhis specification conforms Lo Lhe ELhocel

standard  premium product supplied by Dow Chemical andl
Elhylcellulose N. Series supplied by Hercules.

abing polywers, elbhyleellulose is

A wilh wosl  Cd

wviniluble as various real molecular weighls, cach

grade being represcibe dtr number as debermined by

polymer in an & L.sodyent mixture. (Stuarl ,1989) ,

~ measuring Lhe o 5% solution of Lhe

Ethylce Lifr] probably, Lhewwmosl widely-used waler

insoluble and  has good Film-forming

properlies  Lhal lee eoabing Lo be prodoeed.

ELhyleellu iiracteristics Lhal  allow Lhe

formilator o lol _,_P{L?ﬁﬁz in oplimizing formulalions,

Inding :Noeee———————
including (7 Y

(aa

}u molecular ‘E}ghLl grades.

AN TEO TP —

A9  aASRIRAS NHASLL, s

Lhe permil Lhe permeability characteristics of

fige ol viscosily

¥

resullunt files Lo be readily changed.
Genernlly, formation of coating from polymer solulion in
organie  solvenkts involves ‘Ennvnrﬁion of o viscous liquid into

a visco-elastic solid. Simply, Lhis process involves :
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1. Rapid evaporation of solvenl ttgpicully from Lhe

surface of droplels created by n spray-atomizalion Lechniques),

causing on increase in polymer concentration in Lhe solulion and
concentralion in volume of the coating liqguid.

2. Further loss of solvenl after GLhe solvenl has

diffused Lo Lhe surface he coaling. Concentration of Lhe

polymer in Lhe coal iig @ the poinl where Lhe polymer

molecules ullimalg 3 b 2 ﬁzed (Lhat so called
sd]idificntiun po

. Addi L | ayond Lhe solidification
gon of residual solvent

poink) resulling

through Lhe "dry" pss is very much Lime-

dependent, and ullbi stresses Lo develop
within Lhe coaling.
IFrom "& alily of the Final

driﬂd conbing I_
1. The ¥n1L1n1 1nLeran ion between Lhe polymer and Lhe

solvent. ﬂ‘IJEl’J‘VIEWﬁWEI']ﬂ‘i

Maximum intergtlion betw n the puly and solvenl

m:@ anﬁlnbﬁmquqm '1& ﬂ solubilily

purunutnrsl Lypically results in maxisum chain extension of Lhe
polymer such Lhal interaction between Lhe polymer chains in the
resullant dried coating will nlsu be high, (yielding a film wilh
pood nuchgnitn] properlies).

2. The volatilily of Lhe solvenl syslem used.

VoluLility of the solvenl will play a lurge parl in
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? determining Lhe tendency of Lhe polymer-solution Lo partially

"spray dry" during applicalion, resulting in the formulation of a

very porous coaling.

llydroxypropy lmebhylcellulose (NIPMC)

neue  adie hus bhdwletd in Lhis experimenl in order

Lo modify Lhe re P S --5 ‘ mhhl} conting film.

creswmy-white f{ 7 0 ; ah?‘xg It is water soluble and
sLuble in Lhe pafesdhdefor=% 1 }\_ wair and moisture, and its
[ilws are [lexihde epge of coloranls and olher

addilives, and ar . The structural formular

of HPHC was shuﬁn

AUSINETINGIRT
ARIAIN TRANIREN Y

Figure 4 = Struclural Tormula of UPHC
Plasbizicer

In general, plasticizer is used in coaling formulalion

in order Lo increase Fexibility of Lhe Tilm. Bul in Lhis researeh
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plasticizer was used for decreasing permeability of the filw and

subsequenl retarding drug release.
I'lasbicizers with low water solubilily are gencrally
recospended for controlled drug release. ligh proporLion  of

plaslicizer wmay resull in seed agglomeralion, sticking, and poor

[luidizaulion problems cause by excessive soflening of Lbe

The mn--m-': BT se&fﬂ- coaling process mightl

be divided into "3 gaofip€  such a8 Organic ester, vegetable oil &

polymer [ilm.

glycerides and eeralmonostearale, caslor

cseplalive for each group

o .
\ 1 several concenbralions

vil and polyebhy
respectively and

as follows :

Glycery Imgli

Glyeer '_:j a3 4 while Lo cream-

I

color Edl WX~ ljlui. solid in  the f rm of beads, [lakes or powder.

e A1 (TTE LT

ig  pracLitally insgluble in waler, bul, readily
dis asﬁlrl a lﬁﬂlﬁmumm M&L’]ﬁ uﬂnn i agenl,
and nlsu soluble in hot alcohol, ether, chloroform, benzene, hot
ucuLunn,n:InErnl 0il and fixed oils. IL is incompatible with acidic
substunces.  The struclural formular of glycerylwonostearale was

shoun in Figure §



EH* - Cﬂﬂﬂ,, H
|

cn - on

|

Eﬂt - OH cnnH4uun

Bn

MW. 358,57

Figure 5 = Skructural formula of glycerylmonostearale

odour and Laste, 1L is

yellow Lranspareg / %
-snluh]e in 24 #tf fcow j;x:

nhlnrnrurl. el i Bow ddsn Tpliidi ~~\.‘: glacinl  acelic aecid,

wible wilh dehydrated aleochol,

slighlly soluble il insoluble in waler.

pd A from  the seeds of Ricinus

Cowmunis (Euphorbinces s boul. 80 % of Lhe Lriglycerides

L

of ricinoleicfecid 1 b= o — 6f caslor oil wus shown
Vi i

in Figure 6. 'Fi I
i

iF |

ﬂummwwmmm - o,

’QW’] aar}wum’mm Gl - o,

i, =0 - €=~ (CH),, - CH = (CH)_ - CH,

c .ol

hiy 8 130

MW = 934 (approximalely)

Figure 6 : Struclural formula of castor oil
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Polyethylene Glycol (macrogol) (PEG))

Polyethylene glycol divided in 2 form
1. Liquid PEG_ (Grades 200-6000

2. Solid PEG_ <{Grades > 1000}

hylene oxide and water.
Liquid form appears  f _ uTﬁ ®slight odour, dissolve
vlid form appears
as white or creamy ¢ o induiake N hyl aleohol melting
point, 40-80 °C dependd® af® g A< . cinl characteristic

B Alssolve in water. The

AuE INENINeNg
RIAININUNINGINY

It appaers as a clear, cquEléSS mobile and volatile
liquid with a slight characteristic odor. It has a burning taste
and absorbs water rapidly from air. It has specific gravity 0.7304
-0.7935 (at 20°C), melting point 114.1°C and boiling point 78.5°%:

In acidic solution, ethanol may react vigorously
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with oxidizing wmaterial. Its mixtures with alkali may darkea in
color due to Lhe reaction with residual aldehydes in alcohol.
Organic salts or acacia may be precipitated from aqueous solution

or dispersion.

Chlorofors {Trif*

IL  apps achbive, nonflamsmable,

heavy, very volabi gid with characteristic

odor. IL has melting poinl 61-82 C.

[ts di waker and siscible

with alcohol. Purg NS ensitive and reagent

chlorofora usually ¢ stabilizer.

HebLhy lene omebhane)

Y]
It ’fpe : ar ;o less, mpobile and

£ ¥

volatile liquid wighe chloroferm-djke odor. It has specific

oy 1 A48 ANEATHEIAT o v

-40.5 C. Its soluhle in about€50 ofsvater and dldi ible with

o NSRS SEIATRIA

ith air.

3. Fila coating equipment i
- Cvating equipment has derived from two basic principles

such as the traditional pan coaters and the fluidized bed. In this

study, it was concentrated only on the fluidized bed machines.

The fluidized bed is well known for its  drying



13
efficiency, as it has been used for drying and granulating for
many years. It has ability to apply wirtually to any type of
coabing system (solution, suspension, esulsion, latex and hot
melb) Lo a wide range of particle sizes coating can be applied to
Fluidized particle by a variety of techniques such as top spray,

botLom spray and tangential

fluidized bed drngglftqdh 1 wo \\x- 0 years ago.

The i AN he producl container
‘A, which is erted, truncated cone
with a fine retention o ppemes OF gas distribution plate
iB), ab its base. Pre 5",?";1,5 is drawn Lhrough GLhe
distribution pls ;«:‘-;m;“ > -T"—"—I:‘ the volume of air
LT ] ™ . *H1ing| static but becomes
fluidized in the aig systea.

ANBINBNTIHEINT e e
conbainer part the nozzle (0% ich &prays g liquid
RN AT TR 1N

coated pnrt:cles travel through this coating "Zone" into the

is increased,

expansion chasber (D) which is wider in _di:ﬂ:lELEl' than the base of
. the . product container ; this result .in a:.det:rus-ing air velocity
that  allows decelaration of the particles to below entrainment
velocity. The particle fall back into the product container and

continue cycling throughout the duration of the process.

}af
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fin

i Filter

: : H: Housing
RRHE

Expansion
Chamber

Vigure 8 1. Conlainer ; (B) Air

Nozzle ; (D) Expansion

» 1588.)
jll = s
| RIN T go G
o (&)
O
{)C%J -
NSNS
ﬂ ‘ A g l-'{il-.i:
. ! g:;ﬂﬁt# Wrndue-;.“:-- iner
QARG 30U WA TR
P!lnumr

Figure 8 Wwursler Bollom Spray Coaler : ) Coaling Chamnbher 3
Vi) Farbibioen 5 (€l Adr Disbribulion Plate ;
LB Lpray Nedsle 5 (E) Expanlbion Chamber

(Svarbrick and Boylan, 1286
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2.2 Bollom-spray coaling (Wursler Process)
The Wursler process was invenbed by Dr. Dale Wursler
(Figure 83, The machine enploys a eylindriecal producl conbniner
wilh o perforaled plate. Insiﬁﬂ Lhe conlainer is a second cylinder
{couling parlilion), which is raised slighlly above Lhe perforabted

@low Lthis parLilion is a spray nozzle

plaLle. Cenbered in Lhe plaleg
used Lo dispense the | The perforaked plate is
designed wilh ]arFeshol: =" inder Lhe coaling parlilion
and swmaller ho
ring of large o design allows Lhe

subslrale parbiclg ansparted upware Lhrough

Lhe coaling pard 7'_" yard woulside Lhis partilion
Malerial passing i r ilion receives a layer

of voaling materinl, @ ion chamber, and fall back

in n senifloidized g FS;— circulabes rapidly  in Lhis

fracLion anc n each pass Lhrough

Lhe coaling pi f‘
|
W

ﬂ”ﬂ'ﬁ'ﬂ%ﬁ’%@w E"mﬁﬂnd coaling)

A relalively pewv apprnnnh Lo cuutlng referred Lo

« QEABATUIAVINE 18 B ror v

densily  Tluid bed granululion, Lhis Leechnique is being used Lo

produce high dose pellets by applying a layer of drug parlicles

Lo sume Lype of malerials. The controlled release coaling can
subsequenlly be applied.

The producl conlainer consists of an unbaffled

ecylindrical chasber (A) wilh a solid, variable-speed dise (1) al
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”m Reaing

E:.'pnnsian
Chamber

 — ——

Produgis.

Container T
i Product Containe

Lower E‘xp ed View

H'ﬂEI’J‘l’IEWﬁWEﬂﬂ‘i
QW'WNF]‘?QJNWYJV]EHMI

Figure 10 Rolor Tangential Spray Coaler : (A) Producl Chamber :

(B) Variable-speed Disc ; (€) Disc Gap or Slik; (D)

Gpray Nozzle (Swarbrick and Boylan, 1948.)
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ils base. The dise and chamber are constructed such Lhal during
the process a gap (C) exist abt the perimeter of Lhe dise Lhrough
which precondilioned air is drawn. Dufing fluidizaltion, Lhree
[orces combine Lo provide a palLern besl described as a spiraling
helix. Cenlrifugnl lorces causes bLhe producl Lo move Loward the

plocity Lhrough tCLhe gap provides

wall of the chumnber,

acceleralion upward, snd . ils agndes Lhe product inward and

Lhe Films are unif

pulyHUIh.tpruTﬁlunE hol nu]LsJ

U QYA ARG e ot i

LhaL need Lo be applded in oned. iece of Equweut

ARIANN I IRNINEAE

ﬂlsnn and MehLta (1988) have described how Lhe quantilies of
an orgnic solvenl based eLhylcellulose formulation Lhat need Lo be
applied Lo achieve Lhe same end result differed widely when
comparing the Lop spray method with the Wursler process. lowvever,
when using aqueous polymeric dispersion; differences in performance

belween Lhe Lhree Lypes of coaling process may nol be as significant.
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The efficiency of Lhe coaling processes conbrolled by Lhree
faclors eg. Lemperalure, concentration of the coating solulion and

SPpray pressure.

The coaling efficiency of the apparatus was examined on Lhe

basis of Lhe following criteria:

n) :

¢ : ‘. ) Vﬁuh bateh of beads

d) |

The firsl 1z dde dusl Lwe are mosl convenienlly
weasured by means ‘ . T Tons e \eXxpoy ts performed on Lhe

The coaling wfrpfiof 171 sod ulion characleristics can

be effecled by Lhe vig A ; Bluid-bed process soch as s

The pumf vhivceLive o u-.rt.u:lu- coaling is Lo envelop

each purthﬂ uﬂ’arm&lwﬁw gﬂﬂ‘ﬁ Lo acheieve Lhe

desired i‘unLLJuna To necdnplish thisy Lhe size @f Lhe coaling
drupfgq.ﬂl:] aﬂm i!fu umaa mﬂg a E.L parbicle

thal is to be coaled. The liquid spray rate affeclted Lhe degree
of wellLing and droplel size. AlLhough increasing Lhe liquid spray
rale increases Lhe droplets size, Lhis also allow for a reduclion

in the processing Lime Lhal is necessary.
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The spray rate factor also will be determined by Lhe size
of Lhe parlicle of Lhe substance, Lhe viscosily and nature of Lhe
liguid Lo be sprayed, and LhJ:Le-perabure of Lhe produect. .
AlLhough it is possible Lo reduce Lhe processing LLime by
increasing the spray rale Lo its waximum level which does not

cause agglomeralion.

ir pressure Lhal is selected
N

" “f“nhhhxh

2 \"‘x
- \H
\
nre used in Floid-bed

processor are bin \\ id is supplied al a low

In ndditic
- f the size of tLhe droplels.

pressure and il Wplets by nir. As mentioned

previously, il is imize agglomeralion and Lo
prﬂ‘.i‘ il‘j.D “ni {5 —— - _“li-‘-ah“iﬁi)“h—;-—-—r—--l“ nura] t.]‘".': Il iﬂhLlr Lht:

hF size of Lhe droplels al

albomizalion ni-"~r .
i i¥

any given spray nPLE.

ARV AR Y G it

droplel 312u Excessive diigh alomimation pressiwe may resull in

AN AR UHE N Bl or e

suhstrahas Excessive Jlow alomizalion pressure may overwel Lhe

core and cawse side wall bonding.
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4. Inlel-air Lemperalure

The (luidization air temperature is a key variable in
Lhe conling process. A low fluidizalion air Lemperature mightl
lead Lo a problem commonly known as the wealher effect. In a

coaling process Lhal pr more organic solvenls Lo apply a

ura is often used because of
the low heal _glUROrizali rﬁsu]wnt. A problem might
arise when Lhu Jof (bl “Plwidzation uir is allowed to

g

vary as changes

The effecl il is necessary
vither Lo contg bhe air or Lo raise Lhe
Lemperulure of L P possible, it is preferable
Lo use a much hi ir Le:up&rut.ur& because Lhis
Lend Lo minimize Lhe s However, o very high inlet.-
air Lempera '—a -------- ------—--:-'-:“-:'I- Also, il Lhe
* product I:‘E!lul‘ .oo dr t l}.iet:l:. Lo atLrilion, the

product yield {l‘;crease. With ﬂrt.&in Lhermoplastic polymeric

svatens @ W48 B y,fmwmnm can also cause

a.gglﬂlﬂrn.%'mn: The wost ¢desirable sgelling foms Lhe inlel-air
Luﬂeﬁ&ﬂiﬂ. m:im u M:] am-ll’laaﬂ bebween  Lhe
npp?ica.t.inn of Lhe solvent as a liquid and ilLs subsequent
evaporalion so that Lhe film forms properly. For Lhis reason, bhe
heats of vaporization of any anlve:‘an Lhat are presenl in Lhe

coaling system must be Laken into consideralion when selecting

Lhe inlet-nir Lemperature,
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The opLimizalion of Lemperature of Lhe product may be

" based on the properties of Lhe substrale and the coating. It is

nol wnusual Lo find that the inlet-air Lemperature must be altered

Lo arrive at similar product Lemperature in different equipment.

airf low. ;\ILI:;(. " :'\H‘l-. Lypically is used Lo

conlkrol Lhe fluni icivolune . oeel sion of Lhe oublel-air

Filter or of L Gun cause resistance Lo
wirflow, and Lhij 1 Aot T‘-x* unless Lhe processor is
equipped  wilh A Pyt Calor. Because changes in air
volume affect Lhe | \ as well as  heal exchange

Lhal, is, tmumruLiuu 7 und  drying  of Lhe product

such change w set_the formation process
and consequenl by ¥ fnished product.

j
ﬂ‘HhB"B‘VIEI'VlﬁW g1nN9
Q e ﬂ‘iﬁl.l UBAANYARL. s coasives

nLL&ann or adjustment.  To determine bateh sizes,  Ghe bulk
dens]Ly of Lhe substralte is multiplied by Lhe working volume of
Lhe processor, as shown in the following examples.

For Lop-spray coaling in convenlionul granulalors,

puximum and winimum baleh sizes are deltermined using Lhe following

‘equalkions:



8 = Vx0.8zxDBD

5 = ¥ x 0.5 x BD

khere

onlainer

siLyBl Lhe substrale

For bol

size for coalin s follows:

L x DD

where

¥

= radius of L e partiLion

ﬂumwmwmm

I = length of Lhe parLition

ammnimumfmmaa

The batch size for coaling tablets when using Lhe bottos-

spray coating process is calculabed using Lhe following foruula:

< (uR",N - 172 Nur" H) x BD
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«;ter columns, Lhe buleh



For Langenlial  spray coaling in  rotary f{luid-bed

granulalors, maximum and minimum bateh sizes are delermined as

follouws:
8_.. = Vx0.8xB8D
6. Type of

Jdeally Lt ALype f bed. equipment. Lo be used

shounld be selecle mlopment phase, several

facLors musk be idetod \ ple, the lenglh of Lhe
‘ \Y
ik % L

expension chamber § of product Lo be coal.ed-

whelher  powders, -\ r Lablets.  Because Lhe

posil.ion of Lhe uuLlﬂL,r,] eohe varies in different Lype

)

and sizes of wgdipues

.,i
¥

7. Nozzle hpi-ht

ﬂ‘lJEl’JVIEWIﬁWEI’]ﬂ’i

Iu n convenlionwl  Lop-spray lluid-bed g goster, il is

oo P b BINRE TUNBIINGARE e et

thnubh which droplets must Lravel - by posilioning Lhe nozzle al
the shortest possible distance from Lhe sLalic bed. This maximizes

Lhe concenbralion of parlides in Lhe conling zone.
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O. Drying Lime

The effecl of drying time on the performance of Lhe end
product.  is wore eritical when latex or pseudolntex films are

appliecd for conlrolled relgnse.  This is because Lhe rale and

degree of  conlescence  dopend nol only on Lhe Lemperature of Lhe

1) It'h“ drying phase.

for equipmenl supplied by

drying air bul also g

While
Lhe various vendn fferentjatxnn exisl with :

essed air or hydranlic)

pvenl ional shream or eleelrie)
expansion chambers

Lhat ruuiliL?%‘ when coaling small

i

. purLicles.

ﬁw?a’% E"ﬂé.’%’l]ﬂﬁe solid contenl in

excess  oflron (w/w) and qphsequenhl can he trenely viscous.

ARARIATUN RN WEicr e

conbiined grealer Lhan 20% non-volalile malerials (which Lypically

fall in Lhe range of 5-15%).
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