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ABSTRACT

f1tampicin Is a powerful bactericidal antitubercuiar drug.

[he drug xas formulated as supposifories, Kitepsol Hi1 ¥as used as
_ 4 ]

>

che rormulating base,  lertaln other bases as witepsoi £ys and Kys
and Nassa estarinum B azd BC as well as cacao butter replaced
¥itepsel  Ayo. don-lonic surfactants with differept " chemical
compesitions, different KLF values as well as different physical and
selugtlity preperties were Incerporated intc witepsol ¥;; at 54
concentration, Of the fested surfactants were polysorbates, Spans,
Myrjs and Brijs, [rug dialysis fgte saline sciution at J7°C sas
studied through cellophane membrase. Of the tested bases, witepsols
t  gave the highest dialysis rates. Felysorbates proved fo be superior
among the tested surfactants,

INTRODUCTION Higher ©plood levels were obtained with smaller doses in

comparisen to other antibiotics. Drug's activity is

Refampicin 1is a powerful, bactericidal antituber- . . L, .
g pl | b ‘t' . - F higher than that of erythromycin, lincomycin or cephle-
cular drug®, It is active agalnst a wide range of ni- . L. . s

' d * ridine, The drug is less active than penici-llir 3

croorqanises, including Mycchacterium  tuberculesis.

fycobacterium leprae, Gram positive bacteria espe- Rifampicin 13 used for the treatment of pulmonary

clally staphylococci, the Gram neqative Neisseria tuberculeosis.  Also, it has bheen used in the treatment

“ meningitides, Nelsseria gqonmorrhoeae,  Haemophilus in- of extrapuimonary lesions including  tuberculosis,
fluenza and legionella sp. . Mse, it is active meningitis as well as in the elimination of meninge-

" agalnst some other bacteria which are resistant to coccl  from the carriers and in the treatment of lep-
other antiblotics. The drug has an equal activity af- rosy.  The usual dose is 600 mg daily before meals as a

ter oral or parenteral administration. siagle dese.  in patients with impaired liver funmetion




the dose should be reduced <, It is readily absorbad

fron the gastrointestinal tract., Peak plasma levels of

about 9 meg/ml were aftained 2 hours after a dose of

o8¢0 mg and 27 meg/ml after a dose of 900 mng. About 75

te 80% of the drug is bound to plasma proteins ¢4,

Ihe biological half-life is about three hours, ipn-

creased with dose and in patients with liver di-

s€a3es 5

Gastrointestinal side effects have been reperteq
and were sometimes severe enough to necessitate
withdrawal. There have been rare reports of pseudomen-
braneous colitis associated with the use of rifampicin
b The drug is mainly metabolized in the liver to the
of the adverse

active deacetylated derivative, Sone

reactions associated with the drug were attributed to

its wetabolites /. The bioavailability of the drug is
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significantly reduced uﬁon change in qastric pH after

oral administration §

As it was reported that once the arug is released
tnto the aqueous soluticn in the rectum, the mechaniss
of passage through the mucosa and tissyes Ilnte the
blood stream is the same as ip higher regions of the
gastrointestinal tract °. Therefore, this work repre-
sents a trial for the formulation of rifampicin in sup-

pository dosage forms.

EXPERIMENTAL

Materials:
5¢ unm

Semipermeable cellophane membrane 3¢/3] (Fischer Sci

Rifampicin ¢ (Lepetit, Milams, [taly).

Co., London. UK}, HNom-ionic surfactants (Atias Cherm.

H.4. Sayed, et al

ind.,, U.5.A.) and different suppository bases.  The

other chemicals were of apalytical reagent grade,

Equipments:
[hermostatically controlled water bath fitted with
necnanical shaker (GFL-England), and Double beam spec-

-rephotonster (Shimadzu-150-02-Japan).

Procedure:
I-Preparation of Rifampicin Suppositories:

suppositories of infantile size (about | jn) each
containing 200 mg of the drug, were prepared. The 5p-
positeries  were prapared according to the fusion
pethod.

tor  for three days, then removed and left at room tep-

{ne suppositories were placed in a refrigera-

perature for 24 hours pefore testing.

i-Dialysis of Rifampicin through Cellophane Membrane:

Ihe dialysis technique was adopted as follows: Aj

cpen giass cylinder; 1.2 cm internai diameter was used

as the denor,  Koist cellophane membrane, previously
In distilled water over night, was firmly
The

cylinder was then clamped in an inverted positien in 50

soaked
stretched over the lower end of the cylinder.
nl  beaker containing 25 ml of saline solution (the ac-
ceptor).  Ap additional 10 ml of saline solution was
added into tne doner cylinder. The whole system was
piaced 10 a mechanically shaken (58 shake/minute) and
thermostatically controlled water bath, at 37°C. After
equilizrium, the test suppository was introduced, into
At specified time intervals, 2 ml of dialy-

the donor,

s13 medium was withdrawn and replaced by an equal vol-

ane of fresh one. The GV absorbance of the withdrawn

sample was measured at 338 nm. after appropriate diju-
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tion using fresh saline solutlon as a hiank. Drug con-
centration was calculated using a standard caliberation
curve. It is worthy to note that me interference due

to either bases or surfactants at this wave length.

RESULTS AND DISCUSSION

Rifampicin  auppositories were prepared  using

witepsol Hyy as the formulating base. Certain other
hases were used without additives, Hixtures composed
of witepsol Hyy and differenl non-ionic surfactants
(95:5) were also used to fornulate the rifampicin sup-
positories.  The prepared supposiferies were found to
be 1in accﬁrdance with the pharmacopoeial requirements
as regard to both the unifcreity of weight and unifor-
ity of drug contents. The in vitro dialysis of drug
through cellophane membrane ®as studied. The results
showed that (Tables I-V & Fig. 1) substituting witepsol
iy with either witepsol Hyg or witepsol Ky5 resulted
in insignificant change in the dialysis rate of the
drug.  However, the use of cacao butter led to a marked
sloving in the drug dialysis rate, Hassa estarinun
hases exhibited an intsrmediate dialysis rates charac-
Thus, the tested

bases can be arranged accerding to the rate of drug

terized with a slow initial phase.

dialysis as witepsols ) Massa estarinum ) cacac butter.
It is worthy to note that all the tested bases are of
nearly the same melting range. Therefore, the melting
behaviour of the base seemed to be inmeffective vari-

able.
the bage seemed to be a determinant facfor on drug

on the other hand, the chemical composition of

dialysis. In this respect, witepsol; Hyp, Hys5 and 3

«hich have the same chemical composition were found to

have nearly the dialysis pattern. The higher dialysis

L
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rates obtained with witepsols may be attributed to the

oresence of monoglycerides as 2 self emulsifying

agents, in their composition. Cacao butter which 1s
nainly composed of friglycerides exhibited the lowest

dialysis rate.

The incorporation of 5% of non lonic surfactants

inte witepsol Hy; Dbase was found to significantly mod-
ify the dialysis pattern. All the tested surfactants
cere found to enhance the drug dialysis rate. An ef-
fect which may be attributed to the reduction in the
water repellent effect of both hase & drug by the used
surfactants., An exception was found with Span 68 which
lowers the dialysis rate of the drug. ® A result that

can be attributed to both inscluhility'of the surfac-

tants in the aguecus media and its low HLB value (4.7).

tenerally, the tested surfactants can be arranged ac-
cording to their enhancing effect on drug dialysis rate
as Follows: Polysorbates > Spans ? Brijs or yrjs. A
result which suggests that the chemical composition and
10t the YLB value of the surfactant is the determinant
0f the tested surfactants; DBolysorbate 2P,
Polysorbate 49, Polysorbate 8%, Brij 35, Brij 38, Myr;
53 and Myri 53 of nearly the same HLB values {15-17.9)

showed different dialysis rates of the medicaments.

factor,

Other surfactant properties as selubility 1in aqueous
cedia as well as in the formulating Dbase can be re-
qarded as an effecting paraneters in deteraining the
irug diffusion profile. Finally, a base composed of

witepsol Hy; and any of polysorbate 28, 60 or 61 {33:3)
can be suggested for formulating rifampicin in supposi-

tory forms,
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Table I: Effect of Formulating Base on Rifampicin Dialysis
through Cellophane Membrane at 37°C.

__--_—---“--------‘--—------—-_----.------_*_'l-----“_-l--------mﬂn-ﬂ_

Amount of Rifampicin Dialysed (mg/100 ml) after
the following specified time intervals in hours
% 1 1% ! 2% 3

Ay S e Ol SR AR U A g ki Al e e il e N ek T Y S S A il e e e W S N Y SR PR ahat vhiy sl S S AL N LA o or e aged ey slal el nliak ek EED SN EEE NS EPE S Al dan =i 2

Base
used

Hitepsol ) . L
Witepsol Hyg 0.64 1,84 144 216 2.88  3.60
Hitepsol W35
Massa Es B 8.08
Massa Es BC g.¢ 0,16 0.4 077 0% 1.4
Cacao Butter g.00 o8¢0 0.16 632 0.48 0.7
Suspension* 8.76 0.9 .44 1.5 2.5 314

rraprepe———— e R e Y Y T Y ) e a wi e b Ay i S pel Sl S B ) T PR B S e Gl e e e M AR NN SN R e i el

% Suspension form (200 mg/18 ml).

Table II: Effect of Incorporating Spans into Witepsol Hyy (5:99)
on Rifampicin Dialysis through Cellophane Kenbrane,

R A o A g gy g s e g el e v ol ol o AN ol N A A S BN BN e e A A el WIS L G R NN S N N B S S S e e =i vy e el i N SN ST SN P

Span Amount of Rifampicin Dialysed (mg/180 ml) after
used the following specified time intervals in hours
K 1. ik 2.0 2% 3.0
Control 8.72  1.12  L.6d 216 272 3.3
20 112 2,48 392 5.10 6.6 T.84
40 .64 1.68 2.88 4.0  4.96 6.4
68 0.40 0.7 1.04 168 2.00  2.80

e e i ek ey e ik e e bk A S abel B R B P T el ey A iy e e el any - vl e Ny el B N A e S S A oy Sl s u S s b e sk e s e S S B A S
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Table 111: Effect of Incorporating Polysorbates into Witepsol RHyj
(9:95) on Rifampicin Dialysis through Cellophane Membrane

A B B el ey abish gl JEE PR W B el ey sl ek i A e wh bl sy AP B N S i S gl EAF SR S -I-ﬁﬂl—-ﬂ--ﬂ---ﬂ-----Iﬁﬂﬁl“-ﬂ-‘-ﬂ--'.——-ﬂ

Polysorbate Amount of Rifampicin Dialysed (mg/180 ml) after
used the following specified time intervals in hours
¥ 1.¢ 1% 2.0 2% 1.6

Control 6,72 1,12 1.8} 216 270 3,36

20 .48 4,16 7.44 8.5 9,76 11,68

4 2,72 4,96 6.4 728 8.08  9.12

6 2.4 384 592 W %12 11W

bl 2,16 3.8 5,84 7.3 9.12 11.44

65 2,32 4,16 576 1.28 872 9.9

g 2,40 3,28 368 4.0 448 5B

31 .52 3.3  4.96 b.64 8.56 [0.00

--.;h.__ﬁ_----.#-._.-_-.._-_ﬂ-_u-.—.—.--ﬂ.nq-.ﬂ._--—_-.—-------_l-ﬁ--ﬁ--ﬂ__ ey 2§ L K B ]

Table IV: Rffect of Incorporating Brijs into Witepsol Hy; (5:95)
on Rifampicim Dialysis through Cellophane Membrane

e A A B W R o Pl el v s ey ol ek el ey N I ERE U T i IlllI-l-l-_'-l-l-l-l-ll-lllI--l*llh----_Mﬂ—--_ﬁ---—--r-ﬂ—---l- =T 'F_ ¥ T &R 0B

Brij Anount of Rifampicin Dialysed (mg/100 ni) after
usad the following specified time intervals in hours
X ! 1% 2 2% 3

Control .72 112 L6 .16 2,72 3.36

35 1,28 272 e 406 4.3 4.8

5 1.3 3,28 4.88 6.48 616 9,68

38 1,28 2.88. 4.8 472 5.8 5.9

7 .16 2,72 3.3 488 448 4.9

39 1,20 216 2.8 312 360 4,00

ol ol B Emy e dee wir e Sy gl EEE R P sl Y ekl B cuey Sl A S S . e ulll ol By R B denk alae g Ple i SN M P BN i ek SEL REE s G AR o i Al v - S N e el e ek
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Tabel V: Effect of Incorporating Myrjs into Witepsol Hy; (3:3))

on Rifampicin Dialysis through Cellophane Nembrane

---l---_--ﬂ'------ﬂ_'_-#---ﬂ-”_-_‘--*ﬂ—'--— - e e e Al Pt i T IR i i vl e i e e A e ek

Myr3 Amount of Rifampicin Dialysed (mg/108 ml) after
used the following specified time intervals 1n hours
k L6 1% 28 2k 3.0

s o unll il auiv ullls - A Gl BN Y S s gl e e ke wnll aT S yie A -—--#-_”#_-H-.'-_-_-----‘-------““-‘-"--__----

Control 8,72  1.12 1.6 2.6 2,72 336
52 1,52 .32 2.6 2,88 3,28  3.60
53 .60 3.84 3.84 4,40 4,64 5,12
5% .52 3.64 4,32 5,12 5,68  6.16
40
o B
36 PH15
s | _ FAtE
= 32 Ky
g 28 | 4
8 - 7
E; 24 /
s 20
:
E 16 B.C
.
9 12}
-l.é ;
2 8 C.b.
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o 05 1 1.5 2 2.5 3
Hours
Figure (l): Effect of Formulating Base on the Dialysis

of Rifampicin through Cellophane Membrane,

at 37°C.
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