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ABSTRACT

Ritampicin is an antitubercular
antibioic reported to undergo a varicty
of chemical changes in aqueous
medium, as such, the drug is usually
prepared in the dry form for
reconstitution by adding a specificd
yuantty of purified water just before
dispensing, An affordable and cost

cffective pacdiatric formulano
rifampicin was preparcd and

investigated. Stability studies were then

carried oul to establish, predict and 10

confirm the shelf-life and storuge
conditions of the drug in solution by
preparing both dry and rec nstituted
satnples and subjecting them to
different exaggerated remperature
storage conditions,

The drug content of the formulation
were determined using ultra-violer
spectrophotometric method of analysis
descrbed in the British Pharmacopoeia
2005. The dry samples were kept at
25'C. froom tempcrature) and A'C for
a perod of three months and four
weeks respectively and it was obscrved
that those kept at room empcerature
were most stuble while those at 40°C

were unstable,

Reconstmred nples were also stored

at room temperaturce and in refrig
for 2 period of 30 days. Refrigerated
samples remained stable over 14 days
period while those kept at room
temperature were very unstable.

The dry powder formulation betore
reconstitution is most stable at room
temperarure for a petiod of at least 3
months while the reconstituted oral

crator

suspension should be relrigerated
immediately after reconstitution for
optimal stability and must not be kept
longer than 2 weeks after which it
should be discarded. lts degradation is
pH-dependent and maximum stability
is attained ac near neuteal pll
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INTRODUCTION

Rifampicin, a semi-synthctic antibiofic,
is a primary drug in the treatment of
tuberculosis. [ts introduction marked a
major advance in the treatment of
tubcrculosis and itis ar present the
most active agent in clinical use for the
treatment of tuberculosis. In order to
increase its therapeutic effectiveness,
ritampicin should be formulated as an

oral suspension for paediatric use ™

The pacdiatric formulation is cur rentdy
not available in the Nigerfan market.
The high mcidence of tuberculosis in
Nigreria makes it imperative that a
suitable formulation be made available
and affordable to the populace, There
y cstablish stability
from the viewpoiat of immediate

is also the need

reaction and that of progressive

reactions which may develop in the

product upon ageing, According to the

Britsh Pharmacopocia (B.P) 2005, the
recognized acceptable potency level is
O()-110"

o of labelled content.

Sllhpﬁﬂ‘ih‘)n.‘; consttute an Important
class of pharmaccutical preparations in
which insoluble particles arc dispersed

in a liquid medium. They may be

defined as preparations containing
Hﬂn-]} divided drug particles referred to
as the suspenoid, dist ributed somoewhat
uniformly rhroughout a vehicle in
which drug exhibits a minimum degree
of solubility®’

‘T'he degradation of a drug in the

presence of water may preclude its use
as 4n agqueous soharion; it may be
possible to reduce the contact titrie
between the solid drug parncles and
the dispersion mediam by preparation
of the suspension immediatcly prior to

issuc o the padent”. Certain drugs are

chemically unsiable when in solution
but stable when suspended. In

instances such as this, the oral
suspension ensure chemical stability
while permitting liquid therapy.  For
many patients, the liquid form is
preferred over the solid dosage forms
tabilet or capsule of the same drug
because of the ease of swallowing
liguids. "The tlexibility 1n the
administration of doses, the grearer
convenicnce in the administradon of
unusually larpe doses, and the safety of
liquid doses for infanr and children arc
other advantages,

Suspending agents are added to
suspension formulations for their
thixotrupic propertics. Lragacanth is
on¢ of the commonly used suspending

agents in formulations; it 1s usually

added at concentration ranpe of 4 to
6% t give a vield stress value of 10
Pa

In this study, an affordable und cost-
effective rifampicin oral suspension
| was formulated and evaluated tor #
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stability. The effect of tragacanth as =.;'.spa-m_ljr.l,r agent on the stability of
rifampicin formulation was also investigated.

MATERIALS AND METHODS
Rifampicin (Troge Medical GMBH, Hamburg, Germany), suctose, compound
tragacanth (Spectrum Chemical Company, St. Louis, MO, USA).

let-wisibl <y

SPB-400 Pye-Unicam Spectrophotometer (Cambridge, England) and pH readings
were taken with the Kent EIL 7020 pH meter.

Spectri yphotometric determinations were carried out with the ultrav

Standard solutions of rifampicin in phosphate buffer pH 7.4 were prepared ina
concentration range of 1.5micrograms to 30micrograms. The absorbances of the

standard solution were analysed at 475 nm; a calibration curve ¢ f absorbance

against concentration was obtained.

Preparation and storage of Rifampicin oral suspensions
Six different formulations, each in triplicate were prepared and designated A, B, €,
D, E & I¥ as shown in Table 1 below:

Table 1: Formulations of Rifampicin Oral Suspension

Ingredient

3
IZH I
EX EX
K= K

Appropriate quantities of the ingredients were weighed and triturated together in

a glass mortar and uniformly mixed; 30g of the triturated powder was then

transferred into amber glass bottles and stored appropr

Sample storage and sampling
Sample storage and sampling were carried out as shown in Table 2 below:

Table 2: Storage conditions and Sampling Time

Formulation Storage condition Sampling Time

11,2,5,10, 14 & 30 days

Spectrophotometric Analysis

Specptrophotmetric analysis of samples was carried our by weighing a quantity
of powder containing 0.4g of cdfampicin, this was diluted to 500ml with
methano!l and mixed thoroughly; 2ml of this was then diluted to 100 ml with
phosphate buffer pH 7.4 and the absorbance was measured at the maximum of
475am to determine the amount of rifampicin remaining at each sampling time.

Organoleptic tests and pH determinations
Organoleptic assessments of colour, odour, taste and pll determinations of
samples were carried out.

RESULTS

The assay method employed in the study is robust, accurate and reproducible;
correlation coefficient of calibration curve is (1,995, From the assay of the
samples, it was observed that rifampicin is liable to pH-dependent degradation in

aqueous medium and also sensitve to changes in temperature. b
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Table 3: Effect of temperature on dry powder samples for reconstitution

Formulation A
Stored at room temp ( 25°C)
Time Assay (%) Time Assay (%)
(weeks) Mean + sd. N=3 (weeks) Mean + s.d. N=3

II

69.23+4.11

9
12 96.92+3.14

Table 4: Effect of temperature on stability of reconstituted samples

Assay (%)
Mean + s.d. n=3
FORMULATION

II

100.00+2.11
85.31+4.31
84.05+3.74
82.81+2.16
81.88+2.91
75.00+4.12

100.004+1.74
99.69+3.14
99.38+4.42

99.06+1.62
98.94+2.19
06.88+2.41

86.56+2.34

100.00+3.24 B 100.00+4.01
83.60+2.71 100.00+3.17
82.61+1.87
79.19+0.93
72.98+2.47
68.32+1.38
55.91+2.44

99.3542.86
99.06:+3.21
97.8141.07
95.33+2.14
88.1343.27

14

(8 ]
wBE
R
ek
EX

54.68+3.21

Table 5: pH values of reconstituted samples

pH
Mean +s.d. n=3
FORMULATION

O

6.8+0.2
4.3+0.1

6.9+0.2
6.8+0.3
6.8+0.1

6.7+0.3
4.2+0.2
4.1+0.1

4.0++02

6.8+0.1
6.7+0.3
6.7+0.2
6.6+0.2

&

4.1+0.3

4.0+02 6.7+0.4

Results of organoleptic assessment shown in Table 6 remained constant throughout
the sampling ame with products being brick red in colour, odourless with a sweet
raste.

Table 6: Results of Organoleptic Tests

=
8

O/BR/S
O/BR/S

O/BR/S
O/BR/S
O/BR/S O/BR/S

4 O/BR/S O/BR/S
Key: O-odourless; BR-brickred; S-swe-t »

O/BR/S
O/BR/S

O/BR/S
O/BR/S
O/BR/S
O/BR/S

O/BR/S

O/BR/S
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DISCUSSION

Rifampicin being a chemically unstable

drug in aqueous medium necessitated
its formulation as powder for
reconstitution into an oral suspension
priot to use, The scarcity of pacdiattic
oral suspension of rifampicin in the
Nigerian market has limired its use in
the tuberculosis treatment programme
in Nigerian children. Current work on
formulation of paediatric oral
suspension of ritampicin has
confirmed the feasibility of an
affordable and cost-effective product.

From the results obtained, 1t was
observed that rifampicin is liable to
pH-dependent degradation in aqueous
medium and also sensitive to changes
in temperature.

Formulation A samples which are dry
powdcrs lCCpt at room tE‘.InPCI‘EL[I.lIC
(25"C) remained very stable throughout
the sampling period of 12 weeks. Fig.
1 shows that the concentration of the
drug remained relatively constant and
well within the stipulated B.P. range of
90-110% of stated quantity at room
tempetature for at least 12 wecks
before reconstitution,

Formulation B samples were kept in
an oven at 40'C; Fig.1 showed some
chemical instability as the
concentration of the drug dropped
below the stipulated minimum of 90%
of the stated amount after about 2
weeks. It can thus be stated that
though rifampicin in the dry state is
more stable, it is grossly affected by
high temperature, It is recommended
that the d.ry powder formulation for
reconstitution should be kept at room
temperature for maximum stability.

Reconstituted samples of the oral .
suspension wete also subjected to
effects of temperature and suspending
agent on their stability. Formulations C
and D were reconstituted samples
which contained compound tragacanth
as suspending agent, and wete kept at
25'C and 4'C respectively. Assay results
of formulation C stored at 25'C
showed a drastic reduction in
concentration below the stipulated B.P.
minimum of 0% after about 24 hours
and dropped even further to about
60% by the 30" day as shown in

Fig, 2.

According to Seydel, rifampicin
suspension is not stable at extremely
low pHs and is subject to increased
degradation at alkaline pH. The pH of
the samples as shown in Table 4
confirms the fact that degradation of
rifampicin 1s pH-dependent and
maximum stability is atrained at near

| neutral pH'.

From Table 3, reconstituted
Formulation D samples at 4'C in the
refrigerator showed considerable
stability for at least 14 days; the
concentration remained within the B.R.
stipulated range of 90-110% of
labelled content for this petiod after
which the concentration dropped
below the stipulated minimum (Fig; 2).

Due to the presence of a suspending
agent in formulations C and D, samples
were also very well dispersed in the
liquid medium and also easily re-
suspended without any caking,

It is clearly observed from all
reconstituted samples that the effect of
temperature on such samples is very
important. It is recommended that
reconstituted samples MUST be stored
in refrigerator immediately after
reconstitution as the drug potency is
lost within 24 hours after reconstitution
if not refrigerated immediately.

Formulations E and F samples were
reconstituted samples without
suspending agent and kept at 25'C and
4°C respectively. It was also observed
from Fig. 3, that the Group E samples
kept at room temperature degraded
below the stipulated B.P. minimum
concentration of 90% after 24 hours,
Group F samples remained very stable
in the refrigerator for 14 days as shown
in Fig. 3 and the pH of the samples
were maintained at near neutral pH.
This further confirms the effect of
temperature and pH on the aqueous
reconstituted formulation of the drug,

| The effect of the abscnce of a

suspending agent in formulations E
and F was not exactly seen as the
suspensions were very well dispersed
and easily resuspended without any
caking, The suspensions were
homogeneous with a viscosity high
enough to minimize settling of the

particles.

The oral suspension exhibited high
viscosity due to the use of simple syrup
(50%w /v sucrose) employed: oral
suspension of rifampicin can be
prepared without a suspending agent
using simple syrup thereby making the

| formulation affordable and cost-

effective.

The characteristics of colout, odour
and taste are important in orally
administered suspensions. Changes in
these organoleptic properties can be
indicative of chemical instability™. All
samples remained stable with respect to
organoleptic tests of colour, odour
and taste.

CONCLUSION

Rifampicin can be formulated into an
otal suspension by preparing it as a dry
powder for reconstitution ptior to use.
The dry powder formulation before
reconstitution is most stable at room
temperature for a period of ar least 3
months while the reconstituted oral
suspension should be refrigerated
immediately after reconstitution for
optimal stability and should not be
kept longer than two (2) weeks after
which it should be discarded. Its
degradation is pH-dependent and
maximum stability is attained at near
neutral pH.
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