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ABSTRACT

Microspherax of prapranalol HCI were suceessfully prepared using eellulose acetate Imlym!t (CAD) polymer by eomulsion solvent

evaparation wehnwgue The eltect of drug polymer ratio on the pluduu.d microspheres panticle size, ding encapsulation elficiency e
drug release properties were evaluated Conventional suppnsitories contuinmy free drug and sustained releose (SR) suppositories
contamniog inicrospheres of propranolol 1ICT were formulated wath hydmplulu ]‘hﬂ}'\.lll)h.lll." glycol (PEG) and lipophific Witepsul
H15 bases. lncrease i drug content and particle size were observed with an increase in drug polymer ratio. In vitro release studics
were performed in phospliate bufler (pH 7.4). Resulis have shown that drug release from nucrospheres was affected by drug-polymer
ratio. When the polymerdrug mtio was increased, the release of the drug was highly decreased. Witepsol base showed higher release
rates of the drag compared with PLG base from conventional suppositorses. O the otfier land, slower release nites were obtamed by
dispersing mucrospheres ol e drug into suppositories und alsu, Witepsol suppusitaries showed lagher vates ol drug I'I.|L.l\l. compared

to PEG suppositorics

This study suggested that incorporation of propranolol HCI microspheres into i lipophilic o1 hydrophilic supposuory base can give
SR properues for the drug which is promising as being more useful than conventional formulations in therapy

INTRODUCTION

Propranclol HCI s a non selective £ blocker which

is widely used us antihypertensive and anli:lrrhylhmic

agent. The drug  undergoes excessive  first-pass

climination aficr ol administration  showing  low

bioavailabiliy of about 15%-23% ", The poor

bicavailability of the drug afier oral admimslrnlion

leads w mulliple dose administration and  grent

variability in drug plasma concentrations . The SR

drug delivery systems (DDS) can be a major solution

for the problem of fuctuating plasma drug level .

However, the bioavailability still poor ufier oral

administration of SR DDS of drugs undergoing first-

pass metabolism. Honee, the prime aim in designing

suppositories is to avoid the first pass melabolism and

1o improve  drug  bioavailability,  Conventienal

supposilnnu. showed  high  bicavailabilty  of

incorporated drugs, however, rapid release, absorption,

and drug climmation suggesied also multiple rectal
“administrations of drugs '™, A solution for such
problem is to formulaic suppositories with a SR
patterns in order 1o control and prolong drug effects.
Furthermore, formulating SR suppositories could have
‘high patient  sceeptability and compliance due o
reduced number of dosing regimen. Another advantage
of SR suppositories is the help in obtaining a desirable
blood concentration of the drug and maintaining such
concentration at a neacly constant level for appropriate
period of time ™. Several technologies were designed
ta have SR suppositorics like ]
microcapsules, micrapellets and microspheres of the
diug  into  suppository  bases ™' Morcover,
suppositories that are liquids al room femperature and

incarporation  of -

gel at-body temperature have been developed and *

proposed as allenatives 1o conventional suppositories

* for administration of drugs """ The prolonged effect of

liquid supposiories is due to the muco-adhesion

‘ -properties of incdrporated polymers. However, liquid
suppositories bave the disadvantages of difficulty in

packaging, pmlcuiun .md wansport -al high cllmalc
temperatures "

~ This. mvesugnnon was, aimed 10 fommlau. SR- .
suppusnunca ol pmpmuulu! HCI ua :ncorpomnon ul"

ES

mctospheres  containing — proprmelol  TICT  into
conventional suppository buses hike PEG or Witopsol.
The i viro characterization  of (he  preparcd
mi:rospheres and the drug release from microspheres,
suppositorics, and their  combinations were also
evaluated
EXPERIMENTAL

Materials

Propranalol HCI was kindly supplicd by Egyptian
International  Pharmaceuncal Indusirial Co., Egypt
Witepsel HI5 was obtained from Chcm|knhcn-
Mulheim, West Germany. PEG 400 was purchased
from Fluka chemical Switzerland. PEG 4000 was from
Riedel-DE Haen AG Sceize, Geemany. PEG 6000 was
puchased from Morgan chemical works, Egypt. CAB
was purchased [rom Sigma Chemical Co. st. Louis, Mo.
USA  Acclone, n-hexane, potassium  dihydrogen
phosphate, disodium hydrogen phosphate, Light liquid
paraffin (LLP) were of analytical grade and purchased -

from EI Gomhouria Co. Egypt. All other chemicals and

solvents were of analvtical grades.

Equipl.ncm

PH-meter 300 (Jenway LTD, UK., U.v.
Spectrophotometer (1291 Shimadzu  Company,
Japun.); Anulytical bulunce digial 100A (Denver

* Instrumental Company, Colorado, USA.); Thermostatic
shaker water ‘bath (Julabo, SW- 20C, Germany);

Mechanical stirrer (lleidolph PZP-2000, Gcmmny}.
Sieve Shaker (Model RX-86-1,USA).
Preparation of propranolol HC) microsphercs.

Microspheres were  prepared by the, cnwlsion

solvent evaporation techiique U, CAB in different
concentrations was dissolved in acelone and kept over
night in a refrigerator to form polymer solutions.”
Propranolol HCI was then dispersed into the polymer
solutions. The. drug-polymer dispersien was - then
emulsified in LLP containing 1% span 80 with vigorous

- agiation. Afler 5 mun, 60 ml of n-hexane were added to
the” ¢mulsion n-a drop-wise. manner. Stirring :was

~ maintained until all (he acetone was evaporated. Then, |

" the formed microsphieres wer€ filtered, washed with n-
. hcx:mu und finally dncd uvcmu;hl at room tcmpcmmrc
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prcparcdasshm\n intable(1). )
~ Table (1): The composition of different Pmprnnulol
. HCI mlcrosphclc formulations.

Formulations with dilTerent dru;, polymcr rnuos were

~ Drug: | Stirring Emulsifier

F";;:“" polymer rate concentration | O
f ratio | RJINM (Span 8u) fype

FI N " R0 1% a0

: LLe
R I:2 800 1% e

i LLP
' 3 I3 800 1% 100%
: LLP
Fa I 4 K00 1% |0
LLP

~ Particle size analysis of the prepared microspheres.
The particle size distribution of microsphcrc:. was
. determined by using a set of standard sicves with a
~‘ shaker. A specific weight (2 pgm) of mlcmsphcus was
- placed on ihe  top of the sieves (1180,
B 850,355,250.180,150 pm) and allowed to be shaked
~ for 10 min. The size of the microspheres was
B calcu!?)t;:d according to the equation reported by Ansel
ctal.

¥ Reralned x Aviraqge sizé)

Average particle size = Lo oo

Dru;, r content analysis,
10 mg of nucrncpherce were accurately weighed
" and added 1o 30 ml chlorolorm to dissolve (he
pulymcr The drug was then extracted with 100
~ distilled water. The amount o propranelol HCL in the
uquwus phase waus assayed spectrophotometrically at
] 1289 nm. where no detectuble interferences with
excipients were observed, The entrapment efficiency
- % of the drug was then calenlated from the tollowmg
"' equation according to Chang and Bodmeier.

 Actval drug conten?

B ; ‘ N ; yuoe
£ Drug entrapment efficiency % = Tharetical drag cautent

: Opllcnl Microscopy ol the prepared ‘microspheres
3 The surface characiers of micraspheres ol
-8 tormulag m.Jmln'Il 1 i d Wore ¢xamine
: _« _ optical microscope at 40x magnification powcr.
. Preparation of suppusllurws :
-~ 1- Conventional suppnsitm ies:
"7 Suppositorics  of m[.mulc 'size ( l,l_.m) ca:.h
- containing 10 mg.of pmprdnolul HCI were prepared

- HCl was .nccumlui\' welghed then nu.mpurm-.d inlo the
. ‘melted buses on @ hot water hath at cither 38°C for
Wl(epsol H15.(W) or -lb"’C for PEG mixture (PEG

| mass. solidification . uccurred
"'ﬁupposnnncs \wrc ﬁlpred ina refngcralar at

ity o

b)* l'umou methodl. The requited amount af propranalol -

_ ,&{ 5000 40% and PEG400 60%) (P) and stirred gently -
e Cuntil’ the drig - was uniformly distributed ‘through the
b.tse When thie fhelted base sraied’ congealing, it Was .

Pbured into @ clean: mold and. nlIOW¢d “’ ‘“q‘ unil, L
_prepared” - -

4 C for b

Tt mcrmmmuc slml\er Wi

1I- Sustained release suppositories:

Equivalent - amounts  of propranolol HCI
microsphere (F1, F2,-F3 and F4) were incorporated
into both Witepsol HIS (W) and PEG (P) bases by
fusion method ‘described above giving eight formulae
namely: WF1, WF2, WF3, WF4, PF1, PF2, PF3 and
P'F4, respectively.

Characterization of the prepared suppositorics:
A) Weight variation and content uniformity
Twenty suppositories from cach pateh wken at

random were weighed and average weight was-

detzrmined. Not more than two of the individual
weights should deviate from the average weight by
more than 5 per cent, and none deviates by more than
10 percent (B.P 1998). Although the USP did not
specily the content uniformity test for suppositorics,
the relauve potency of cach group of suppositorics
was dewermined. Only suppusitorics with a drug
content of 100% + 5% were included in this study"”
B) Disintegration  time  of  the pn.parcd
suppositarics

Selected supposuones were placed in a dmlyzmg
membrane and placed in a beaker containing 100 ml of
water at 37+0.5°C and shaken gently. The time of
complete dnuncg.ntmu ol the suppositories was
recorded i minutes '
In-vitro release of proptanulul HCI from the
prepared microspheres, conventional suppositories
and sustained release suppositories: -

The method aof Hassan and Mahfouz @ was .-

adopled with certam madifications, The system was

prepared as [wllows: A cellulusic membrance (4x4 cm)
was souked in distilled water over - night The
membrane was stretched firmly over the end ol a glass
tube (28 wmm internal dinmeter) and ticd with a colion
threud as shown in the diagrammatic sketeh (Fig. 1). A
volume of § ml Sorensen's phosphate buffer pH7.4 at

37 £ 0.5°C was poured inlo the tube, The prepared

wbe was suspended vertically in a 250 ml beaker
containing 100 ml of Sorensen’s phosphate bufter pH
7.4 a1 37 £ 0.5°C so thai the buller inside the wbe and
outside the tibe was at the same level. The system was -
pluced into i€ mechanieally shuker water bath adjusted -
at 30 wpm. The sbsorbapey of edch inmple Wiy
determined spectrophotomelrically at A 289 nm,
where no detectable interferences with excnplcms were

ubserved.
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Figires 20 show  photobnervgraphs of CUAD
oierosphieres (O Vamd AL npganticanon poivers 4l
Chphenical meresphicies sathe gisrlonm and  sonth
wurface were whomicd Mo e proprabiolol BC) coyutals

Phyysical properties of propranolol HCI conventional
unil SIUsuppositories; : -
A= Welght variastion and content uniformity

Al e prepared  suppositorics gomply  with the
acveptable linits, C . L

sppeared il preporatione B B- Disintegration time. C .,
o T" v It was fuund that, no big difference in disintegratio
AN o - A time  bhetween  conventional and . sustained  release
"”, .-} supposdones. The disintegration time of Watepsol HIS

.y conventjonal and sustained release suppositories was 16 -

¢ s § and 16.6 aunutes, respectively, where the disintegration

. e ol PLG conventional  and  susiained - relcase

A4 suppratones was 20 and 215 minutes, respectively,

) : -~ SE % I In. vitro release studies  of . propranolol  1ICH
Fig, 2. Phowracoptaph Flg 3, Platonicrograph conventional suppository - SR TN LS
al CAM mcrphivres o ab U AN nticrospheres A= Release of propranalel HCE from conventional

TopAny o Fex) _suppositorics R, vyt e

I vitve welegse studies ol prapragelol HCH - The mte of release of. propranolol “ HCI from |

Comderasphenes, .o . conventional . Witepsol Hi5 suppositery was “higher

© Fagise & shiows that the relonse rate of the drug  than PEG suppositery (Fig. 5). .1 is clear that'the

C o te wilgrespliares s diectly eoporional 1o the - - difference In the drug release from the tested .
B I vt |
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" - supposilorics Wwas premly alfected by the type ang

compasition of the wtilized bases. The release rate Was
rapid_Trom Witepsol 1115, which may be due to the
hydrophilic miture of propranolol HCI and its low
affinity to_faty bases and the faster disintegration time
of Witepsol 1115 suppository than PEG suppository.
These assumpuions arc in accordance with those
obtamed by Thrahim <t al. **' and Sammour et al, @*),
The release of propranolol HCI from PEG base was
also gh. This may be ateibuted 1w the higher water
solubility of PEG and their compatibility with the

~dissalution medinm, which increases the solubility and

diffusion rate of the drug '

100 .
10 F/';i
¥ 80 )
; T4 1 H / /‘]
LY /:/ 1
19 A -
240 1 L
£ .
fzo 1 -“f "
10 4
oz .
0 & [H] 13e ) 300 30
Vime (mins|
Fig. 5. Releane profiles of  propranvlol HCL from

conventional suppositorics 1 sorensen's phosphate

buffer pH 7.4 (Data represented as mean+SD; n=3),

- Release  of  propranolol  HCH from

suppasitorics, ,
The rate of release ol propranolol HCI from SR

suppositories 15 shown i figure 6. All formulations of

the drug loaded mucrospheres incorporated in Witepsol

H15 and PEG bases showed slower rates of release .

when compared 1o cither the  drug - release  from
powdered microspheres v conventional suppositones

s elear that only (ormulae WL and \WF2 gave drug

release of ~abowt 70% and 60% afler 6 hours,
respectively. The result may be attributed to the

“combination ol the effcets of rapid bursting of the

microsphicres, the hydiaphiheity of the drug and the

o oily mature of Witepsol 115
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Fig. 6. ﬂclcéﬁ'f}-- p f
,‘, ;ﬁ".,“""-“ ¢d reléase supposiiaiies in sorensen’s phosphate”

L

rolilgs of probml_l'bldi "HCH fro
uff SF'PH T " : (liatu-r;nrmﬁn@d g_snwunf_st):n=31 :‘, ¢

W

"SR

" ascribed to the slow disintegration

 These results were consistent with those obtzined by
Ama et al™ who have found that the dissolutions of
both pure micropelets and conventional suppositorics of
the terbutalin sulfate were higher than PEG
suppaosilories containing terbutalin sulfate micropellets.
The same formulae 0

{ microspheres F1 and F2 in PEG
base showed slow releasc patlcms which could be

and dissolution

characteristics of PEG suppositories (%, On the other

hand, formulac WF3, WF4, PF3 and PF4 gave less than

30% of total drug release after 6 hours, where the.

release rates were higher from Witepsol base than from

PEG base as discussed previously. This can be

explained on the basis that the microsphtres were of

thick coating and reduced drug amounts which require

longer time for drug diffusion through microsphere .

coals giving suslained reléase propertics. Other studies

performed  release. test for  suppositories of
indemethacin encapsulated in ethylcellulose and found
that the drug released was almost the same for PEG and

Witepsol suppositories, where others tested ibuprofen

micraspheres in suppositories and found that lipophilic

bases slightly affected the dissolution which is due to
the fact that ibuprofen is morc soluble than
indomethacin®®™ *. This revealed that the drug
dissolution from SR suppositorics  confaining
microparticulate dosage forms depends on the solubility
of the drug and lipophilicity or hydrophilicity .of the
base used. . ‘

' CONCLUSION

From the obrained results, it was concluded that,
sustained  release  suppositories  composed  of
propranolol HCI microspheres dispersed in hydmphilic
or llpophilic suppository base can be suggested as
alternative way to conventional dosage forms. This can
lead to reduction of the frequency of administration,
expected improvement of drug - bioavailability and
providing more patient compliance. The drug physical
propertics, the base  nature, the - microsphere
characienstics are factors affecting the SR properties of |
the prepared suppositories. Therefore, SR suppositories
of propranolol HCI are promising as being more useful
formulations in therapy. T -
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