Pharmaceutical Sciences, Spring (2005) 67-74 - () -

! I Il

Sustain release formulation of propranolol hydrochloride by solid dispersion
technique
Hassan-zadeh D."* Nokhodchi A.', Javadzadeh Y.!, Darsazan B.!, Siahi M.R.!

Received: 29/12/2004 Accepted: 22/4/2005
'School of Pharmacy, Tabriz University of Medical Sciences

Abstract: Sustained release formulations have many advantages over the conventional dosage forms. There are
various techniques to control the release rate of drugs, among which, controlling drug s dissolution rate is most

popular due to its success and low cost. Although there are numerous studies to produce sustained release
formulations, little studies were carried out to use solid dispersion technique. to produce sustained release
formulations. Propranolol is a B adrenergic receptor blocker that has some adverse effects. These side effects could
be reduced by reduction of usage frequency and producing steady pharmacological effects by preparing sustain
release formulation. In this study we tried to use solid dispersion technique to slow down the release rate in water
from its tablet formulation. Solid dispersion formulations were prepared using molten-solvent technique. The final
obtained powder was compressed into tablets and their dissolution were investigated at pH 1.2 and 6.8. FT-IR was
used to find any interaction between the drug and excipient. The results showed that solid dispersions produced
harder tablets than that of physical mixtures formulations. The amount of eduragit had no significant effect on
release rate. It was interesting to note that solid dispersions_ containing PEG 6000 and eudragit had slow release rate.
This indicates that the presence of PEG 6000 to slow down the release of propranolol from eudragit solid dispersion
matrices is necessary. It was found that type of Eudragit had not significant effect on the release rate of propranolol
from solid dispersions. Ethylcelllose alone was not able tordecrease the release rate. Although PEG 6000 is
hydrophilic excipient, the reduced release rate in presence of PEG 6000 is due to the enhance effect of PEG 6000 on
the hardness of tablets. FT-IR study showed no interaction between the drug and excipients.

Key words: Propranolo hydrochloride, Solid dispersion, Sustained Release, eudragit.

FTIR

PEG 6000 . RS RL

PEG . PEG6000
IR

*Corresponding Author: Dr. Davoud Hassan zadeh, School . *
of pharmacy,Tabriz University of Medical sciences,

Fax: 3344798; Tel: 3372250,
E-mail: Davoud phamatest@yahoo.com



( - ) -

( Réhm ) RS100 -

( R6hm ) RL100 -

( BASF ) PEG6000 -

) CPS -
(

( Merck ) -

( Merck ) -

( Merck ) -

( )% -

( Bomem ) FT-IR -

( Shimadzu-160 ) UV -

Caleva) USP -

(

(. Velp) -

Shimadzu) / -
(

( Golden stars) -

( J/B Industrial Inc.) -

( Riken) -

( Corning)  pH-

()

()

()



/
pH
Basket USP
(Apparatusl)
in vitro
pH= /| pH= [/ -
* rpm
./ °C
( )
()
pH=6.8
N
uv

(volume correction )

n-1

Cin=Con+V/VY Cyi

i=1l

pH

Uuv

pH

uv



% v
n .Co
% SD4 () (similarity factor)
n
(£:<50) f, =50 log {[1+ (1/n) ¥ (R-Tj)*] *° * 100 }
() i1
Bar n
Xy
:Tj
I kp SD4 f
FT-IR
FT-IR
Bomen 2000 FT-IR

(Elastic recovery) (KBr)

cm
RL RS (c) (b)
PEG6000



%Release of propranolol

120 -

—o—SD1

—0— SD2

—A— SD3
——SD4

0 ®— — \
0 60 12 18 24 30 36 42 48
0 0 00 0 0 O

Time(min)

%Release of propranolol

—o— SD1
—0— SD4
—A— SD5
—%— SD8

0 60 12 18 24 30 36 42 4
0 0 00O 0O

Time(min)

%Release of prppranolol

—o—SD13
—0—SD14
—a— SD4

—%—SD11
—%— SD12
—e— SD15

0 60 12 18 24 30 36 42 48
0 0 0 O

Time(min)

S
S
& ——SD4
o
e —+-SD1
5 —=Phy. Mi
13 .
é ——Phy. Mi
Q
©
N
0 *— | ‘
0 60 120 180 240 300 360 420 480
Time (min)
5 120 -
% 100
g —o—SD5
S 80
o —o0—SD6
2 60 <
) ——SD7
2 40
@ —»—SD8
L 20
2
S o+
0 60 12 18 24 30 36 42 4
000 0O OO
Time(min)
120 7
=
S
g —o—SD4
s —o—SD11
= —a—SD15
o
v —»—SD16
(1]
o —%— SD17
@
O\O
o—— ! ! ! ! ! ! :
0 60 120 180 240 300 360 420 480
Time(min)
(£>50)
RS RL

(d)




(2
Eudragit RS100

Eudragit RL100

PEG6000

SD1
SD2
SD3
SD4
SD5
SD6
SD7
SD8
SD9
SD10
SDI11
SDI12
SD13
SD14
SDI15
SD16
SD17
SDI18

SD14 SD13
PEG

PEG6000
PEG

(g

Eudragit RS100

Eudragit RL100

PEG6000

Phy.
Phy.
Phy.
Phy.
Phy.
Phy.
Phy.
Phy.

Phy. Mix.1
Mix.2
Mix.3
Mix.4
Mix.5
Mix.6
Mix.7
Mix.8
Mix.9




(kp) (kp)

SD1 SD15 ,
SD2 , SD16 ,
SD3 SD17 ,
SD4 , SD18 )
SD5 , Phy. Mix.1 ,
SD6 Phy. Mix.2
SD7 , Phy. Mix.3 ,
SDS8 , Phy. Mix.4
SD9 , Phy. Mix.5
SD10 , Phy. Mix.6 ,
SD11 , Phy. Mix.7
SD12 , Phy. Mix.8 ;
SD13 , Phy. Mix.9 ,
SD14

T

Ple. M:.ci@s,._',,,.'-aky.a”‘_‘_w )

Fd ola o Z081 )

Ply Mx. 0 £, b [ pliy

WWWMW——

R

F1T sala g E0sl

) SDI12
( ) SD15  (PEG

PEG -

()



PEG

PEG

References:

1. Jantzen G. M. and Robinsoln J. R., Sustained
and controlled Release drug delivery systems In:
Banker G. S. and Rhodes C. T., Modern
Pharmaceutics, 3" Ed., Marcel Dekker, New
York, 575-593 (1996).

2. Ford JL., the current=status. of solid
dispersions. Pharm. Acta Helv., 61, 69-88
(1986).

3. Aceves J. M., Cruz=-R., Hernandez E.,
Preparationtand characterization of furosemide-
eudragit controlled release system. Int. J.
Pharm., 195, 45-53 (2000).

4. Pignatello R., Ferro M., Guidi G. D., Salemi
G., Vandelli M. A., Guccione S., Geppi M.,

PEG

IR

Forte C., Puglisi G., Int. J. Pharm., 218, 27-43
(2001).

5. Martindale, The complete drug reference, 32™
ed., The Pharmaceutical Press, London, 937
(1999).

6. Drug Facts and Comparisions, 55" ed., Facts
and Compparisions, St. Louis, pp. 476-
488(2001).

7. Costa P., An alternative method to the
evaluation of similarity factor in dissolution
testing, Int. J. Pharm., 220, 77-83 (2001).

8. Fassihi A.R., Parker M.S., Pourkavoos N.,
Solid dispersion controlled release: effect of
particle size, compression force and temperature.

Drug Dev. Ind. Pharm., 11, 523-435 (1985).



