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3. Preparalion of Propranolol lydrochloride Sustained
Release Beads
4.1 Preliminary Investigation for Suitable Coaling
CondiLion and Coating Solulion
Top spray melhod of [luidized bed coaling wus nsed

in preliminary inveslbigalion by Lrial and error for suiluble

coaling conditions and Ll of coaling [ilm.

The cof _‘ g1 ui./éch coaled on size

clussilfied sugar “\\l\\_ the composition as

presenled  in vis made by dissolving

ebhyleellulose in geLlngn ™ =¥ um dye was added and

Lhe solulion was miged * gunuer. The coloring

7

agenl was used as oW i gdicabo bae ‘w.“ he unilorm coualing

properly during preliginoes :.‘.....:'e_-f bk ing condilions.

The conl.ing Gong vere gradually adjnsled

by varying indel pir Lemperabure,

spraying air | ire, rl, e unilformily of
]
coaling by visual u?aervntmn of cuat.ed sugar.

AUIANININYING

Tuble 2 'IIUI?DHILHIH of coaldng so]uti in prehl:[

Qﬁ?@»\‘lﬂ‘im umawmaa

Ingredient = % w/y
ELhyleellolose 5
KryLhrosine dye 0.05

ELhunol gqs 100

T o o



a5
Afler Lhe suilable coaling condilion was esLablished,

erylLhrosine dye was subsliluled by propranolol] hydrochloride.

3.2 Beads core for gonling

4.2.1 Sugar cryslal

stals from commercial source were

composed of laclose,

corn  slarch, ni ¢ Avicel pit 101" ) and

polyvinyl pyrrolidon ﬁ ?’ \\\ & produced by exbrusion

miﬂ

(i [« )

and spheronizalion
L |
v, “_"1. Yo

A
3.3 Prepural igh’ 6f con uds
| WorE ol popt tne—andul g
<

éil of conking solulion
|

was  presenled  in Tnh]e 3. Durlng studying , Lhe components of

aiin rﬁmm W W AR s s st

LhﬂrﬂLLErlb ics such as progranolol hydr uch]nrldv.nﬂLhy[ue]lnluﬂe

wnt Sl ESGE Fied Bl il W DA R Eostenene

LuJLur oil and PEG 4000 in various concentralions of 1%, 2% and 3%.
The coaling solulion was freshly prepared in
Lhe amount of 2400 ml as Lhis volume could provide required drug

conlbenl in Cinal producl and used shorlesl coaling Lime.

I1b65585Y
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Table 3 General composilion of coaling solulion

b Ltk e e ey

Ingredient % wlv

Fropranolol ncl 5

ELhyleellulose 5

Plasbicizer

or Castop git=or PEQR40 l1or 2 or 3

ELhanol 100
squLlnu

'ijghhnd and dissolved in

was added. AfLer, Lhe

solulion was mixed hom %i]f"ﬁ: _Lhe plasticizer was added

and adjusted L2400 w1 with ethanor———0

y I_t F]

'F' M
i iF |

3.3. i Preparalion of uuterLuaLaug solul.ion

ﬂ e ’3 wtﬂqi Babis on) Pl Foated beads, the

uuLurLuutIng was performed ko have th er Film of uLed beads in

orach e BRI U VY I s e

nuLurnuuLlng solution formulations were similar Lo Lhe coaling
solulion as shown in Table 3 but the drug was nol added. The
preparation of oulercoaling solulion was Lhe same mebhod as

previously deseribed in coaling solution bul Lhe volume was used

only 1200 ml.
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8.3.4 Fluidized®ped Coaling Process
The fluidized-bed apparatus used was a lubora-

Lory Lype {Ini-Glatl), selling Lhe coaling condilion according to

Table 4 which was based on the condilions previously found in

preliminary invesbigalion. The batch size of Lhe coaling core was

150 ¢ and coaling Lime was_ub

Taublee 4 The coatb i

s e

Outlet wir BedpdtiCard 10 ¢
2 bar
Feed rale o chul gy 20 ml/min.

s e e e o 8

q. EvuluaLlam of Lhe Enat

ﬂ‘lJEl’J‘VIWIﬁWEI’]ﬂ’i

Heuds Horpho legy

q R1AIDIN LEVINYARY), o

eluLLrun llurUSLupy( SEM). The samples were coaled wilh gold prior
Lo Lhe microscopic examinalion using ion spultering. Size, shape
und surface Lopography of Lhe beads were determined. The beads

were also cross-secbioned For observalion of Lhe conled Filw.
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4.2 Particle Size Distribution
ParLicle size diutrihutinn'un§ delermined using sieve
unalysis method. The approximately 30 g of coaled beadlels was pul.
on Lhe Lop of a seive series ranging from 840, 420, 250 and 177um.
The nesl of sieves were placedgon bthe sieve shaker for 20 minules.

The resulls averaged Crom delerminalions were reporbed as

percenkage of weighl o Led LPaogrelained on each sieve size.

4.3 Bullg , sity r’s Compressibilily

\

Ly vere delermined by
pouring 30 grams a 100 ml. gradoaled

cylinder., The bulk orded and bulk densily was

calenlnlod.  Tapped duq¢g§;9'= ed by dropping gradualed
cylinder on a hdsrd—surf. we  fr om—hoiah Stm. unlil a conslLank

volume was uhLuii}ﬁ- divided by weighlt Lo

I |

allain Lapped d#ﬁ?jty- TBoth dens:tles were average [(rom Lhree

deterai mﬂ A Jrd Ca B{}&}%%Wlﬁf}ﬂ Gillculated fron Lhe

following egialion.

RN PIRNUIA Vlﬂlﬁﬂu_

I and B are Lapped and bulk densily, respeclively.

4.4 Frisbilily of Coaled Beads
Ten grams of coaled beads which were relained on

gieve sice 40 mesho120 gwdand Len spherical melalic boll diamcler
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0.5 cm. Tilled in n closed 60 milliliters bolLle. Then,roluled in

Roche Friabilator for 4 minutes al the speed of 25 rpm.The resull
averaged From Lwo delerminalion were reported as percenlage of

weighl of coaled beads passed sieve size 10 mesh.

.5 : : Wprunulul Nnel conlbenl of

and Filtered.

volumelrie [lask. \ aal i 5 volume aund mixed. The

Thn dlﬂaulutlon sl'.nd.y was  performed by pll chauge

melhod uﬂ“%s%@%?hﬂﬂ’}ﬂ@sht melhod). As

oral Luni.rallml release preducls vere supposed Lo guss Lhe enlire

oo A G T Tt U] v W Y Thagi

ol dru; waus conslunl over a wide range of pll values, so un in
vilro Lesl for conbrolled release products should al leasl cover
:Lhu pll runge belween 1-7. |

In Lhe dissolulion model wilh pll change melhod, Lhe
pil of Lhe medium was kept by 0.1 N HC] for one and a half hours.

The pll was increased Lo 6.8 by adding sodium hydroxide 3.6 g,
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monobasic polassiuvm phosphale 3.06 g and dibasic sodium phosphale
4.005 g. The operntion was conbinuved unbil compleling 24 hrs
afler n{b:!i!.iun of dry buffers.

Nine hundred milliliters of medium were placed in a

glass wvessel speecified in Lhe USP XXIT dissolulion Lesl and

”g basket was operaled al Lhe

ﬁﬂn medium vere with drawn

equilibraled al 37 4 n.s'_ ,

speed of 100 rpm.

Five

quankily of medium was

al Lhe Lime .W Lers, 1, 1.5, 2, 4, 6, 8, 10,

. \E‘ keep Lhe volume of the
\ o suitable concenlralion
0.2-0.9. The absorbance

was delermined spect *;‘!‘-’:4-*%#‘ al 288.6 na. for 0.1 N ICI

and 206.7 nm.SRor
iy

! uﬁ reported was based on

el

un average of Lhrrc dei.erlmn.i.l of each formulation. The amount

ot ool UHANUNG WA RS wrerran rem o2

LuI:hraLmn absorbance cobneentralien, curve. (sew Figure 101 and

102} JAIAINIUURIINY1Q Y

6. Slundard Calibralion Curve
One gram of propranolel HCl was accuralely weighed and
dissolved in mebhanol or 0.1 N HC1 or phosphale bulFer pll 6.8
depending on wvhichone was uséd as the solvenl in Lhe experiment.

The solubion was adiusbed Le 200 ml. wilh each solvenl and used
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as slock solubion. The slock solubion was individually pipeled at

Lhe volume of 1.0, 1.5, 2.0, 2.5, 3.0 and 3.5 m1 into 50.0 ml.
volumelrie lask, diluted and adjusted Lo volume wilh each solvent.
The [inl  concenlralion of each solulion was 10.0, 15.0, 20.0,

25.0, 10.0 and 35.0 up/ml, respectively.

durg concenlralion was delermined

The absorbance of

@a 1 cm. cell at 209.8 nm. lor

meLhanol, 288.6 nm FOF 0.1 | m ne For phosphate buffer

Lralion was determined

whts:rﬁkﬁ~-uun in Figure 100-102

pll 6.8 against B
in duplicale. The gat

(Appendix B).

ii. ﬂtuhiléhg L ey ydrochloride in Coating

Solulion

The gtability of y notot hedpdiiloride was sbodied

in bolh coaling }l { F-ﬁds- The slubilily
!
of Lhe drugs in na}tlng solulion Hna determined in Lhe period of

e, BRI B0 T LR e,

[inished cuﬁlud beuds wereg analysed fur Lhe drn Lo conflirm

oA dded BRI NBDR L e

(see Appendlx C).

6.1 Construcbtion of Calibrabtion Curve.

The HPLC mebhod was wsed Lo delermine Lhe amounl

of Lhe drug as lollow s
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Propranolol hydrochloride 10.0 mg was accuralely

weighed and dissolved in melhanol HPLC grade. The solulion was

adjusted Lo 100.0 ml wilh melhanol NWPLC grade and wsed as a slock
solulbion al Lhe concenlralion about 100 wg/ml.

As inLernal slandard, Pindolol 10.0 mg was accurally

weighed and dissolved wilh sebhanol NPLC grade. The solulion was

W.C grade and wsed as inlernal

f& aboul 100 gg/ml.
stoclke !1L10u wis  individually

pto 25.0 ml. volumetric

I'r
lNask and pjpuLud : ard slock solulion Filled
MLing agenl Lo volume.

nlmslﬂﬂ 20.0, 30.0,

40.0 and 50.0 yy/ml ;;?:7 i n Lhe concenlrakion of

in all flasks

The [inal concenl

inlernal sltandard was nboiky A ug L all [lashs.

enb meen o Epropranolol nel and
L]

Lhod al absorbance of

inlernal shanda ilu : j
4 1

272 nm.  Each 1nn3unLruL1ﬂn Huﬁlgutprllnud in duplicale.  The

s B HERGIVERET e o

Figures 104 nud 104 (Appengdix 1) .

quﬂﬂﬂiﬁuuﬂﬂﬂﬁﬂﬁﬂ

6.2 Assay of Propranvlol lydrochloride in finished

produch

The conlenl of Lthe Five capsules of propranolel Jcl

beads were grinded. The accurately weighled powder which conlained

proprapolol Hel  aboul 10.0 my was Tilled inko 100.0 m] volumelric
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[lusk and dissolved wilh melhanol (HPLC grade). 1L was Tlinally
aljusled wilh meLhanol Lo have the concentration of 100 agiml.
Fipel. 5.0 ml of propranolo] solulion and 1.0 nl of
inkernal  sLandard (Pindolol) filled inLo anolher volumelrie
[lask 25.0 ml, Lhen adjusted with dilulingagenl solulion. The

concenlralion of propranold ydrochloride was delermined by

calibralion curve i e L ¥ B). The chromalogram was

IMLC melhod ol nm and calewlaled wilh

6.3 hloride in Couling

coalking solulion afler

keeping Tor 4 hrs al ol :%ﬁrg}%f as assayed as follow 2
#ion  al Lime inlerval

oMimelrie [lask, diluled

0,1,2,3 and 4 hrs
{l ¥

und  adjusled ulLﬁt:eLhuno] IrLc ade Then pipeled of 1.0 nl of

s s RIHRSIVEAD Tt o1

Lo 50.0 ml vu]ulutrlL [lasky adjusledgilh dilulingmgenl solution.
The QLWQ aﬂlﬂiﬂiﬂﬂﬂgﬁmﬂ aaﬂuﬂ by mpLC
q

webhod. The represenlalive chromalogram was shown in Figure 107

(see Appendix C).
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