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ABSTRACT

Benzoy! metronidazole Is available in the Egyptian markel as
suspension. It was reported that its suspension is physically un-
stable. Hence, It Is aimed in this study to evaluate marketed ben-
zoyl metronidazole suspension., Four Dbatches of benzoyl metronida-
zole suspension were evaluated for sedimentation volume, drug con-
tent, particle length distribution, dissolution rate and bioavail-
ability of the drug. The results revealed significant differences
in these parameters between and among the batches of the same brand.
The commercial suspensions showed physical and chemical stability
along 18 months of aging concerning the preceding parameters, except
thal the number of the large particles increase by aging. The in-
vivo evaluation of two benzoyl metronidazole batches was performed
1n healthy human volunteers. A direct correlation could exist be-
tveen the in-vitro dissolution characteristics and the in-vivo pa-

rageters.
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INTRODUCTION

The ester benzoyl nétrunidazole is a prodrug of
petronidazole and because of its poor solubility in wa-
ter it is tasteless and is used clinically in the form
of oral aqueous suspensionl. The suspension proved to
be successful for treatment of amoebiasist. Formula-
tion of oral benzoyl metronidazole suspension implies
physical stability problems which may lead to an in-
crease of the particle size compromising the intended

effect of the substance in the treatment of aerobic
bacterial infectionsd. The crystal growth may occur
specially when the preparation was stored in the_colda.

This increase in particle size has recently been shown
to be due to a phase transition of the anhydrous fornm

to the monohydrate form of metronidazole esters,

The designation "quality” applied to a drug prod-
uct according to Academy of Pharmaceutical Sciences
(APS), recognizes that drug product may undergoe changes
with time which result in a loss in biological and
therapeutic activity, even though the product orig-
inally completely complies with the potency and purity
standards and no significant decomposition has oc-

curred?,

In order to guarantee the quality of a product
Quality Assurance Systems embrace the entire manufac-
ture and product life cycle from evaluation of starting
paterial suppliers, through manufacture, wmonitoring
testing distribution and finally to consumer. The ever
increasing demands for higher margins of safty result

in more and more requlatory control?. systematic

surveillance of the products by the authorities of all
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pharpaceutical companies of a country according to the

sape standard is desirable’.

 The aim of the present study is : lst: to evaluate
the marketed metronidazole suspension, 2nd to correiate

in-vitro dissolution testing with in-vivo results,

EXPERIMENTAL

Materials
Flagyl suspensions (Four batches of one brand)

were purchased from the local market. Benzoyl metron-

idazole powder (Alexandria Co., Eqypt). All chenicals
and reagents were either of analytical or Pharmaceuti-

cal grade and were used without further purification.

Evaluation of Flagyl Suspensions

a—-sedimentation Volume (Vu/Vo)
The  Dbottles containing flagyl suspension were

shaken and each bottle was transferred to 188-ml
~graduated cylinder. The sedimentation volumes (Vu)
of the sedinent were measured throughout a peried of
24 hrs, and were divided by the total volumes (Vo)

of the suspensions.

b-Redispersibility: The stoppered gradu-
ated measures containing the suspensions were turned
upside down through 160 at a constant speed of 2@
inversions per minute, The smaller the number of
inversions necessary to restore homogeneily of sus-

pensions the easier is the redispersibtlity of the

sediment.

c—-Drug Content : Five nl of the suspension

were transferred to 108-ml volumetric flask, 5¢ mi
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nethyl alcohol were added and the flask was shaken
until all the drug was dissolved. The volume was
conpleted with distilled water. Samples were with-
drawn and after appropriate dilutions these samples
vere measured spectrophotometrically at 320 nn
(Shimadzu UY-158-02 Japan),No interference of the

additives with the assay procedure was detected.

d-Particle Length : The linear measurments

of particles were made by utilizing a calibrated

scale incorporated within the projection microscope,
(MP3 Kr 1307 Poland).

e—-Dissolution Studies : The same proce-
dure adopted for the tablets® was used except that §
nl of the thoroughly pre-shaken suspension equiva-
lent to 258 ng metronidazole were added to the dis-
solution mediun after the removal of an equal Vol-

uee, [hen, the same steps mentioned befored were
followed.

f-Thin-Layer Chromatography : The
thin layer chromatoqraphic method was carried out
for the determination of the stability of benzoyl
getronidazole suspension after aging for 1¢-months.
The system consisted of chlorofore, acetone and
glacial acetic acid at ratios 85:18:7.% respec-
tively. The system was proved to be capable of sep-
arating the degraded product. Ultraviolet lamp or
lodine vapour was used for the detection of metron-

1dazole spots,

g-Biocavailability Studies : The sane
procedure adopted for tablets was used®. Ten nl of

flagyl suspension equivalent to 508 mg of metronida-

zole were administered orally by each of six volun-
teers (age ranged from 26-36 years and body weight
from 56-68 kg) with a glass of water in the morning
after collecting a urine sample from each volunteer
to act as his own blank. Then, the procedure was

completed exactly as mentioned before®,
RESULTS AND DISCUSSION

Evalution of Marketed Benzoyl
Metronidazole Suspension:

Four batches of benzoyl metronidazole from locally
panufactured brand of suspension in the Egyptian market

were collected and four bottles from each batch were

tested for the following requirements :

1- The sedimentation Volume : [t
was observed that the suspended particles separated

One settied down and the other
floated upward., The volume of the sediment equals the

info two layers.

suppation of the two layers.

Statistical analysis of the results showed that
there were significant differences between bottles fron
each batch at P
I 4, gave the highest sedimentation volume up to &
hours (Fig. 1), Khile batch No X 3 gave the lowest

sedinentation volume, and the other batches were in

.1 level of certainity. Batch No

between, Statistical analysis of the data revealed

that the difference between batches was significant at
P (0,03,

2— Redispersibility : The sedirent was re-

~ dispersed after four or five times of inversion until

the bottom of the stoppered measures became clear,
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There was no difference in redispersibility between
botfles.

3— Drug Content : The percent recovered fron
the labeled amount was found in the range of 87.4-97.1

(Table 1).

Table I : Drug Content of Marketed Benzoyl Netronidazole
Suspension (Flagyl).
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Statistical amalysis of these data revealed that there

were significant differences in drug content between

bottles of batch No X 1 and X 4 at P ¢ 8.1, However
the difference was not significant (P¢ 6.1) in case of
the bottles drawn from batches No ¥ 2 and X 3.

Moreover, it was found by statistical amalysis that

there were significant differences between batches at P
 8.05.

4—- Particle Length

variation of the particle length between bottles of

Figure 2 showed the

batch No X 2. The histogram represented the different
lengths of the drug particles present in each bottle.

Figure 3 illustrated wide variation between Dbatches.
Statistical anmalysis of these data showed that there
were significant differences between hottles and also
between batches. From the microscopic examination of
the upper and lower layers of the sediment Figure 4, it
Was observed that there were large number of the small

particles in the upper layer than that of the lower
one. For this reason the small particles floated at

the top forming the upper layer. However, the neiting
points of the separated crystals from both layers were
tound to be the same. Thus, it can be deduced that the
crystals separated were of the same nature and there
was no possibility of the presence of polymorphs and

the only difference was in particle length,

9~ Dissolution Behaviour of Mar-—

keted Benzoyl Metronidazole Sus-

pension (Flagyl) It was observed that

there was intrabatch (Table 2) and interbatch (Table 3)

variations in dissolution rate of the drug.
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Table 2 : Intrabatch Dissolution Rate Constant (E) of
Flagyl Suspension Before Storage,

Ll L R g L L L T R R Y T Y T e ———

Batch No.  Bottle No. r K x 182 (min-1)
& 1 9.9964 1.824
) 9,9984 1,829
3 §.9989 1,952
4 0.9953 §.9557
i 2 1 99958 1,328
2 §.9976 1,253
; 9.9975 1,994
4 8.9956 1.094
X 4 1 8.9669 1,519
) §.9842 1.78
3 0. 9686 1,359
! 0.9717 1,331
i 1 1 0.9987 1,298
) §.9948 1.186
3 0.9985 1813
4 3.9997 8.9557

-------—------_---_—--_-“--—-_-_-__--ﬁ-ﬁﬂ--*n_--ﬁ*--—'_—-_--_-

Table 3 : Interbatch Dissolution Rate Constant ()
of Flagyl Suspension before Storage.

Batch No. Corr K X 162(min"])
3 9.9992 1,543
i) .9981 1,352
¥ 4 0.9726 1,474
'@ 8.9959 1,169

T I o el i e S e B i e el e R Y N A Al B A G oy Al e wf S S AR - il e el wilnp Sl SV W S Sl Sl Al PN R T T R Sl b

r : Correlation Coefficient.

It was found that bottle No 3 and 4 from batch No X 2
gave the highest and lowest values of K respectively,
The percent dissoluted after 38 minutes was 66.5% and
92.9% after 185 nminutes from bottles No 3 while the
corresponding value for bottle No 4 were equal to 62%
Batch No X 3 showed the high-
est dissolution rate constant (K) followed in order by
batches No X 2, X 4 and X1 (Table 3). The highest
percent dissoluted of benzoyl metronidazole from batch
No. 3 was found to be 72.5% after 39 minutes and 90%
after 1085 minutes, while the batch No. 1 gave 47.5% af-
ter 3¢ ninutes and 77.3% after 195 wminutes (Fig. 5).

Figure 5 showed the dissolution behaviour of benzoyl

and 79.5% respectively.

netronidazole powder compared with the dissolution of
the suspension. It was clearly obvious that the disso-
lution rate of drug powder was much higher than suspen-
sion,  Percent drug dissoluted after 60 wninutes from
powder was 38% while the highest amount dissoluted in
case of suspension was §3% after the same time. The
results revealed that, there were significant differ-
ences at PC #.) between bottles and significant differ-
ences between batches at P( 8.] for the percent of ben-
zoyl metronidazole dissoluted and K value after 19, 30

and 185 minutes.

It could be concluded that

charazteristics were highly dependent on the particle

the dissolution
size and the particle size distribution. It was appar-
ent that batch Mo X I of benzoyl metronidazole suspen-
sion dissolved much faster than the other batches.
This can be attributed to the difference in particle
size. Hence, batch No X 3 was characterized by a

higher population of the smallest particles than other
batches.

This agreed with the reported findings that
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particle size reduction is generally a mean of dissolu- plotting log amount of drug remained versus time. The
tion rate enhancement’ S, results were tabulated in Tables 4 and 3.
Bioavailability of Benzoyl Met- Table 4 : Intrabatch Dissolution Rate Constant (K)of
ronidazole Suspension : Flagyl Suspension after Storage.

The two batches which gave the highest and the ﬁ;;;_;{;- ----- E;;;I;};m r EXlﬂz(nin“l]
lowest dissolution rate were used in the bicavailabil- = ~—eeeecemmmmmmccmmmmcmm oo
ity study. Fiqure 6 showed the mean cumulative urinary ] 1 03312 1.736

ted amounts of benzoyl metronidazole. It was b L
excreted amounts of benzoyl metronidazole. a : b 9975 .
clearly observed-that batch No I J showed higher ex- 4 3 998 1.188

< :retion rate than batch No X 1. Using student t-test e
for comparison between the mean amount excreted, the X 2 ! ¢.9963 1,854
data showed significant differences after 2 & 24!hr. at i :3:?; 1 i:‘:
P < 0.85 and significant differences after 6 hr at P 4 919%3 {154
0.2 significance level. The elimination rate comstant e
(K) of benzoyl metronidazole may then be obtained from ! 4 { §.9653 1.393
plots of log excretion rate versus time (Fig. 7). The i :gm 133;
pean excretion rate constant obtained equals to 8.85826 4 3'9321 i
hr-l which corresponded to half-life of 11.89577 hr.
\ . £ the ip-vi { in-vit " X1 ] §.99560 1,315
COmparison o e In-vivo and Ifm-vitro results : 9980 | 20
deponstrated a direct correlation between the dissolu- 1 9 9948 § 98)
tion characteristics of the two suspensions and the in- 4 $.9930 8.981
vivo-parageters,  TTmmmmmmmmmmmmmmmmmmmTTTTTTTT

The suspensions were reevaluated after storing for

18 months for the preceding parameters. The results Table 5 : [Interbatch Dissolution Rate Constant () of
| Flagyl Suspension after Storage. |
obtained indicated that the sediment also separated ..-............_......-..-_............,._...._..-_-........-......-_-__-.:..2.-..-..-I-_-
into two layers. The sedimentation volume, drug con- Batc”“f ______________ HNEM)
tent and the dissolution characteristics of benzoyl {3 §.9987 1.612
tronidazol : t chanzed by aging § X 2 §.9943 1,146
netronidazole suspensions were not changed by aging for V4 09738 Y
ten months. The dissolution rate constants (K), were Xl 9.9965 1.156

W N Sk B U e anle ale de oe Seph By A S S S G e Gl el el Sl e B UEF B T P TR ey Ty 'y 8§ § ¥ N F B 2 B __ N FE__L b _J |

calculated from the slope of the lines obtained by ¢+ Correlation Coefficient
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It was observed that generally there was no significant
change in these values after aging (compare Tables 2
and 3 with 4 and 5). Reexamination of particle length
after aging revealed that the number of the large
particles increased, after ten months of shelf-storage
(Fig. 13).

results

This was in aqreement with the reporied
of

As the commercial

about physical instability benzoyl

petronidazole oral suspension.
“ benzoyl metronidazole is available in an anhydrous

fors. This exhibits phase transition to the hydrate in

water followed by drastic increase in the particle
il
size’,

The thin layer chromatographic method was used to test

the stability of the drug substance in pharnaceutical

suspension after aging.  From the data obtained it was

observed that the drug was stable during storage.
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