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PPOPRANOLOL mDROCHLORIDE BEADS 
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King Saiid I l n i v e r s i t y ,  P . 0  Fox- 7 4 5 7 ,  

Riyadh 11 451 I Saudi Arabia.  

ARSTRRCT 

C o n v e n t i o n a l  pan c o a t i n g  m e t h o d  was i i t i l i 7 e d  to 

preparp prnpranolol-HCl .;ii<tained r e l e a s e  coa ted  head.; 
E i i d r a g i t  R S l O l l  was u s e d  a s  r e l e a s e  c o n t r o l l i n q  

materials. Overcoating of t h e  h e a d s  w i t h  heeswan w a s  

also i n v e s t i g a t e d .  The hpadc, w e r e  c h a r a c t e r i z e d  f o r  

t h e i r  partirle s i 7 e  c l i c , t r i h i i t i o n ,  d r i i q  l n a d i n g  e f -  
ficiency and t h e i r  d i q s n l i i t i o n  hehaviniir  i n  a , l N  HC1, 
Most of t h e  f i n i s h e d  heads ( 7 3  4 8 )  f q l l  i n  t h e  p a r t i c l e  

s i 7 e  range  80n-1700 u m .  The a c t u a l  drug r n n t e n t ,  r a l r i i -  

l a t e d  a 8  opposed t n  t h e  t h e o r e t i c a l  d rug  c o n t e n t  w e r e  
77 6% and 74 7 %  of thcr driug f o r  t h e  heads hav ing  par-  

t i r l e  s i 7 e  r a v q e  1700-135n i im and 17cin-8nn i im respec- 
t i v e l y ,  The r n a t i n g  l e v e l  nf t h e  polymer,  t h e  p a r t i r l e  

s i 7 ~  of t h e  heads  and  o v e r c o a t i n g  w i t h  beeswax p l a y  a 

ma)nr ro le  i n  d e t e r m i n i n g  t h e  release r a t e  of t h e  drug 
from the c o a t e d  h e a d s ,  
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sjnce slight damage to the coating will not lead to im- 
mediate release of high doses intended fnr sustained 
release. The use of spherical partirles a s  a drug 
vehicle for pharmaceiitical de1 ivpry system in cnntrol- 
led release dosage forms has received significant 
attention(1-3). 

Eudragit RSlOO was i i s e d  in preparation of 811s- 

tained release heads using different techniques(4-6) 
The nhjpctive of this study w a s  to prepare qi iq-  

taineci release propranolol hydrochloride beads i ~ s i n g  

Eirdragit  PS100 in d i  fferent concentrat i o n s ,  Th.e effect 
of overcoating of the polymer coated heads with bees- 

wax, partirle s i z e  of the h e a d s  and concentration of 
the polymer on the dissoliition prnfile of the heads 
wpre a1 sn invest i gated 

MATERIALS & METHODS 
Materials 

RudrzTi t RSIOO was ohtaineil from Rhom Pharma 

(GrnM-T, Germany). carho~yrnethylcPl1iIlns~ sorliirm f r o m  RTIH 

Chemical Ltd (Poole, England), Beeswax from E Merk 

(narmstadt, Germany); Proprannlol hydrnchlnride frnm 
Kahira  Phnrm R Chem Tnd C n  ( C a i r o ,  Egypt) A l l  other 
ingredients and rhernical.: were of analytical grade 
while siicrose was of food grade 

Methods 

1 Preparatinn of Prnpranolol Hydrochloride Beads. 
Reads were prepared from a pnwdered mixture 

of 200 g sucrnse, 8 g corn s t a r c h ,  8 g carhnap- 
methyl celJii10c;e snrliium a n d  1 0  g prnprannlol 
hydrnchloriile, This mixture was dry blended and 
placed i n  R-inch convmtinnal rnatincj pan rotated 
at 3 0  ryn. The processes of wetting with water, 
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2. 

dusting w i t h  8 g talc and drying the seeds were 
repeated until the seeds were built to the desired 
size. The seeds were then screened for particle 
size distribution using sieve analysis (14). 

Coating of Promanolo1 Hydrochloride Readkr 
The drug load-ed heads were coated hy spraying 

Eudragit RSlOO solution in acetone-isoproprannlol 
mixture(1:l) in a coating pan and drying it using 
a stream of hot air. Different batches were 
prepared using different concentrations nf 
Eudragit RS100. Half o f  the amount o f  each batch 
of the polymer coated beads were further treated 
with 5% beeswax solution in chloroform. 

3 .  Determination of Drua Content: 
One hundred mg o f  each of the prepared 

hatches was grinded carefiilly and di-ssolved. in 1-00 
ml distilled water: The soli-iti.ons were then fil- 
tered and their propranolol hydkochlnri c1e content 
was determined. spectrophotometrically at 288 nm. 

4 .  Tn-Vi.tro Dissolution Studies: 
Dissolution s t i - i d - i e s  were carried niut on 

coated heads using the USP dissolution apparat-11s 
IT ! P a d d l e !  at 370C with a 50  rpm rotational 
speed. The dissolution medium w a s  500 ml of 0 . 1 ~  
HC1. Samples were withdrawn at 15 minute intervals 
u s i n g  automated PU 8605/60 tablet d i s s n l u t i o n  

monitoring system (Philips PU 8620, Englamd): 

RESULTS AND DTSCIJSSTON 
Table 1 shows that most o f  the seeds (72.4%) fall 

in the diametpr range 800-1700 ium w i t h  mean drug con- 
tent 75;3+3-2%: The two particle size ranges chosen for 
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coati.nq were 1700-1.250 and 1250-800 urn with yield value 
Of 2 5 . 3  and 2 3 , 5 % ,  with efficiency of loading 77.6 and 
74.2%; respectively. 

The resi~lts n f  the dissnl.utinn studies for 
propranolol hydrochloride h e a d s  p a r t i c l e  size range 
1.25-0.80 mrn coated w i . t h  5, 10 and 15% Eudragit RSlOO 
sol~l.lt i on with an? wi thoiit beeswax overcoat are shown in 
Fig, 1 ~ That of parti-rle s i z e  range 1 .70-1,25 are shown 
i n  F i g ,  2 From Fig. 1 R 2 ,  i-t is clear that a s  the 
cnnrentratinn nf Eudragit RSl.01, coating solution in- 
creases from 5 to 15%, t h e  release r a t e s  d e c r e a s e d .  
These r e n i i l t s  a l s o  indicate that the dri ig  release from 

h e a d s  nf larger particle s i z e  is n o n - s i g n i f ] - c a n t l y  
!P>O.5) f a - s t e r  th.an from smaller ones, These release 
d-ata i n d i c a t e  that Eudraqit R S I O O  coating will. n o t  
* nrnrliice satisfactory delayed re le i l s~  heads since a l l  of 

. .  
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0 0.6 4 115 21.5 

Release of propranolnl hydrochloride frcm 1 ,75 -n  80 mm 

beads coated with  Endragit RSInn!W/V!. 5%!A ) , l o %  (A ) ,  

15%( 0 ) nr Eudrag i t  RS100 w i t h  heeswax nv-rcnat : Ei%! ) , 

m ( o  ) ,  m(e 1 ,  

t h e  drllg j s  r e l e a s e d  wi th in  the first 1-2 hnllrs There- 

fore, a d d i t i o n a l  c o a t i n g  nf the h e a d s  w i t h  qnnther 

hydrnphohic material  surh as  beeswax was added OR ad- 
d i t i o n  of beeswax overcoat, t h e  amniint o f  drug rpleagq 
d w r e a s e d  s i g n i f i c a n t l y  [P<O nl) f n r  hnth p a r t i c l e  size 
heads These r e s u l t s  are i n  agreement with  t h a t  of pre- 

viniis workers (1  5 )  
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FIGURE 2 
Release of propranolol hydrochloride from 1,75-1.25 mm 
heads coated with Euf i rag i t  RSI(IO(W/V! - 5%(A ,TO% (A !, 
'lFil!O ) o r  Rudragit RSlOO w i t h  beeswax overcoat:5%(. )3 

TO%( 0 1, 1 5 % ( 0  ) .  

The r e l e a s e  of propranolol hyrirnchl oricie from the 
w a ~ e d .  coated heads is  significantly ( ~ ( 0 . 0 5 )  lower from 
smilller s i . x e  heads  (1,25-O;8O) than from larger s i z e  
beads (1 76-1-25); This may be due to t h e  higher drug 
loading c a . p a ~ i t y  of t h e  larger particles which conse- 
quently shift the r a t i o  between drug and polymer in 
favor of the drug; 
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PROPRANOLOL-HC1 BEADS 1091 

In conclusion, Eiidra2i.t RSlO0 with beeswax over- 
coat is suitable for preparation of sustained release 
heads of water soluble drugs. 
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