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ABSTRACT

The dissolution behaviour 04 metronidazole tablets
prom three Locally manufactured brands on the Egqyptian
market was studied. Fourn batches from each brand were
collected from the market. The compliance of the tab-
Lets collected to the USP XX nequirements was evaluated.
Some batches fhom cerntain brands did not pass the USP XX
nequarements forn disintegration time, potency and weight
varation. The USP XX paddle method was, used forn Zhe
dissolution studies. 0.1 N HCL at 37%was used as the
dissolution medium. Nine tabLets from each batch wenre
considened in the dissolution study. The nesults revealed
sagnificant differences among and within the batches of
the same brand fon the percent metronidazole dissolved
agtern 10, 30 and 105 minutes at p < 0..1 significance Level.
Moreovern a significant difference was found to exist bet-
ween different brands. The dissolution rate of drug pow-
der was found to be highen than that of tablets.

Furthermone, the drug powden §illed into capsules
showed highern dissolution behavioun than tablets and
Lessen than daug powden. In addition, the bioavailability
0f the dwg powder §illed into capsules as weld as tablets,
was studied. The nesults nevealed that there was a corre-
Lation between the in vitho dissolution rate o4 the duug
and Ats in vivo absorption data.




124

E.A. Ibrahim, et al.

INTRODUCTION i

Metronidazole is used in medicin% as an antiprotozoal
agent. Moreover it has antibacteriag,actions and is effec-

tive against trichomonas vaginalis aml other protozoa inc-

luding.: Entamoeba histolytica

,.-Gi%rdia lamblia and
(1,2) '

against anaerobic bacteria . hegpse of metronidazole

is associated with some controversy rerardlng its carcino-

1)
genicity in some animals and mutagenlc -ty in bacterla(

w

Recently, it has been found that, metrcnidazole as a radio-

sensitizer, is of possible clinical use in cancer chemo-

(3)

therapy - Inspite of its side effect:, metronidazole is

often the drumg of choice for the treatmint of many infec-

tions. It is available as, suppositories, suspensions .,

tablets and wvaginal tablets(l). Attempﬁs have been made

to microencapsuiate metronidazole, to mask its bitter

(4)

; The

influence of binding agents on the.release of metronidazole

tablets was investigated(S)

- It has been found that tablets
containing PVP and drug with particle size 1.75 um (in lac-

(5)

tose mixture) gave optimum results

The biocavailability of commercial
(6)

metronidazole formula-

tions has been investigated. Comparison was made between

8 commercial tablets and a solution. The tablets were found

to be within the compendial standargd limits and no significant

differences was found in the area under the plasma concentra-

tion-time curve. The soclution gave significantly lower extent

of biocavailability thap the reference tablet(G). On  the other

hand, the in-vitroevaluation of S1X commercial brands of metro-

nidazole tablets from different manufacturers has been per-
(7) '

7
formed . The results obtained showed that most of the brands

passed the USP requirements. However,

there was difference 1in
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drug release characteristics between brands and also between

batches of the same brand(7).

In the present study three brands of locally manufac-
tured tablets were collected from Egyptian market. Four
batches from each brand were evaluated for compliance with
the USP XX Standards for weight variation, potency and dis-
integration time. The USP XX does not include a dissolu-
tion requirements for metronidazole tablets(*). So, 1t was
aimed at exploring the dissolution behaviour of the drug

from its tablet form and its correlation with the biocavi-

lability characteristics of the tablets.

EXPERIMENTAL

Materials

Metronidazole Powder (El-Nile Co., Egypt), metronidazole tablets
(E1l-Nile Co., El-Kahira and Alexandria Co., Egypt). Hydrochloric acid,
glacial acetic acid, perchloric acid, zinc dust, brilliant green, vani-
11in were used. All chemicals and reagents were either of analytical

or pharmaceutical grades and were used without further purification.

Methods :

Weight variation, disintegration time and drug content of tablets

were performed following the USP Xx(ll).

Dissolution Studies :

The dissolution rate of metronidazole powder and tablets were

determined using USP XX paddle method. 250 mg powder or one tablet
was introduced into 500 ml 0.1 N HC1l adjusted at 37 + 0.5 °c using

(%) Now,'the USP XXI describes a dissolution test for Metronidazole

tablets. The dissolution medium is the same used by us, but the

rate of stirring is doubled.
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stirring raite of 50 rpm. Aliquot portions of about 5 ml were withdrawn
at specifi@d time intervals . The samples were measured at 278 nm
after apprbpriate dilution with 0.1 HCl.

Bioavailaﬁi};;y Studies :

W

Five healthy volunteers, two females and three males were partici-
pated in the study. The age of the individuals ranged from 26-360 years
(mean 32) and the body weight from 56-68 kg (mean 63.5). Participants
were required to observe normal diet and follow normal sleeping habits.
'or each study, the bladder was voided and the urine was collected to
serve as blank specimen. Two tablets or two drug powder-filled capsules
(each containing 250 mg metronidazole) were administered to the five
subjects with a glass of water in the morning after an overnight fas-
ting. Food but not water was witheld for one hour postmedication .

The participants received other preparations at weekly intervals. .
Urine samples were collected at 1,2, 4, 6 hours time intervals:. and

cumulative volume of urine excreted from 6-24 hrs. The total amounts

of metronidazole and metabolites excreted were determined colorime-

(12)
Y

tricall . Four ml of each urine sample were transfered to 25- ml

beaker. About 0.4 gm zinc dust and 2 ml hydrochloric acid were added.
The reaction was left till the effervescence cefised. The volume was
completed to 10 ml with distilled water. The mixture was filtered
through filter paper, the first portion of the filt#ate was rejected.
One ml of the filtrate was transfered into 10-ml volumetric flask. one
'ml vanillin solution (1 </ w/v) was added, the mixture was left for 2
hours and the volume was completed to 10 ml with distilled water. The

vellow colour obtained was measured at 408 nm, against blank similarly

prepared.

RESULTS AND DISCUSSION

Some batches from certain brands did not pass the USP XX
requirements for weight wvariation, potency and disintegra-

tion time. All batChes of three brands pass the USP XX test

for weight variation except one
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batch of flagicure (batch No. 822616). Since, the weights
of three tablets from this batch were deviated, than the
limited percentage difference (5 %), from the average
weight (0.5025 gm). Two of them were more and one was less
than the limited value. The USP XX stateé;that metronid-
azole tablets contain not less‘than 95% and not more than
105 % of the labeled amount of C6H9N303. From table 1 it
is clearly obvious that the potency of the tablets from
different brands was within the USP XX specifications
except flagicure. Since, three batches having higher
potency than the specified value. The disintegration

time of all tablets from different brands was within the
limits of USP XX except one batch of flagicure (822616).
Three tablets from this batch disintegrate within 21-27

min. i.e. higher disintegration time than the specified

limit (15 minutes).

The previously mentioned results may be reflected on
the dissolution behaviour of the drug, since the dissolu-
tion data involve factors related to disintegration rate
of the dosage form. Furthermore, in many cases, 1in-vitro
rate of dissolution test results, could be used to exp-
lain observed difference in results obtained in animal or
human subjects(a_lo). The dissolution behaviour of met-
ronidazole tablets from the three brands was studied .
Nine tablets from each were considered in the dissolution
study to depict the intrabatch variations. Four batches
from each brand were included to shed some light.on the

interbatch variation. Moreover, the comparison was made

also between the three brands.
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Figure 1 illustrates the dissolution behaviour of metro-
nidazole tablets from different brands compared to that of
the drug powder. It was clearly obvious that the dissolu-
tion rate of drug powder was much higher than tablets. Th
percent drug dissoluted after 8 minutes from powder was 100%
while the highest amount dissoiuted in case of tablets was 61 7/
after 10 minutes , that is because, tablets need longer time

for its disintegration.

From table 2 it is obvious that batch No. 11047 of
flagyl tablets shows the highest dissolution rate followed
in order by 112196, 112199 and 10549. The highest percent
dissoluted of metronidazole from this brand was found to be
69.4 % after 30 minutes and not more than 89.02 % after 105
minutes. Also from table 2, it is obvious that the highest
dissolution rate of flagicure tablets was exhibited by batch
No. 822615 followed in order by 823119, 822616 and 822301.
The last two batches were nearly identical in the dissolu-
tion rate. The highest percent dissoluted of metronida-
zole was found to be 68.2 after 30 minutes and not more
than 86.68 % after 105 minutes. The dissolution behaviour
of four batches from flazol brand was studied. Three batches
viz., 3146, 3857 and 3861 of this brand showed the same diss-
olution pattern and of higher rate than batch No. 1027. The
highest amount dissoluted from tablets of this brand was 92.772
after 30 minutes and 97.48 after 105 minutes. Figure 1.
Compares the dissolution behaviour of metronidazole from diff-
erent brands. Flazol tablets gave the highest dissolution
rate followed in order by flagyl and flagicure. The results
obtained was not in agreement with the results obtained by

Gadalla EE.El(7)' who repdrted that 100 % metronidazole was

dissoluted from all tablets after 20-30 minutes. While in
our study non of the tablets reached 100 % dissolution even

after 105 minutes. The discrepancy in results may be due

to the difference in brands and batch selection.




%
é
o

129
\

Dissolution Behaviour of Metronidazole Tabléts

¥
't

The above mentioned results were summarized in tables
E

2 and 3. The values of the parameters an min, Q}ﬁ min and

i

Q105 min (% drug dissoluted after 10, 30;and 105 minutes )
were statistically analysed to allow the expressions of the
intrabatch, interbatch and interbrand variations in a guan-
titative manner. The fesults re§ealed that, there was a
significant variation among and within batches of the same
brand for the percent metronidézole,dissoluted after 10,30 and
105ﬁmiﬁutes, at 0.1 significance level. Also, a significant
difference was found to exist between different brands.
Génerally, the s.d's among and within batches of flazol

were the least values (tables 2 & 3) indicating the least
intra and interbatch variation in flazol tablets. The higher
values of s.d's as shown in table 3 indicating that there was
interbrand variation. The variation was clearly observed at
the begining of the dissolution period i.e. after 10 and 30
minutes. It was wOrthy to note that, the variation among and

within tablets did exist even between tablets that pass the

USP disintegration test.

To explore the importance of in vitro dissolution studies
in predicting the biocavailability of the drug, it was necess-
ary to compare the bioavailability of the brands that show
the lowest and the highest dissolution rates (flazol and .
flagicure). Also, the comparison was made between drug powder,
that exhibits higher dissolution rate, and flazol tablets. The
drug powder was filled into gelatin capsules for ease of admi-
nistration. The dissolution rate of the drug powder filled
into gelatin capsule was studied (Fig. 1). It was clearly
obvious from figure 1 that the drug powder filled into gelatin
capsule shows higher dissolution rate than flazol tablets and

lesser than drug powder. Furthermore, the wvariations in the

dissolution rate between capsules were lesser than all brands

tested.
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Figur 2, shows the mean cumulative urinary excretion
profile of metronidazole. It was clearly observed that drug
filled into gelatin capsule showed higher excretion rate fol-
lowed by flazol and flagicure tablets, after 4 and © hours.
After 24 hours, the excretion rate of drug filled into capsule
was still the highest followed in order by flagicure and flazol
tablets. Using student t-Test (P 0.05) for comparison of the
means amount excreted, the data showed significant difference
after 1 and 6 hours between flazol and fladicure tablets. On
the other hand there was a significant difference after 1,4,

6, and 24 hours between flazol and drug filled into gelatin
capsule. The in vitro data for the amount dissolved after 10,
30,105 minutes, showed significant difference between flazol
and flagicure tablets in one hand and between flazol and cap-
sule in the other hand (Fig.l). On the basis of these results,
it may be concluded that correlation exists between in vitro
dissolution results obtained from this investigation and

the biocavailability of metronidazole. The elimination rate
constant (K) of metronidazole méy then be obtained from

Plots of log excretion rate vs time (Fig. 3). The excretion
rate constant thus obtained ranged from 0.064-0.080 hr:_l
correspond to half life of 8.68-10.68 which is nearly within
the reported range(8-9).(13)

It can be further concluded that, there was a significant
variation in bicavailability between the two brands of tab-
lets, although these brands pass the USP XX disintegration
test. SO0, it may be suggested that a dissolution standard

for metronidazole tablets, could insure adequate biocavailab-

ility of the drug than currently used disintegration test.
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Table I 3§ Drug Contents of Commercial Metronidazole

tablets,
Brands Batches % drug Content
. FPlagyl, 10504 4 96,6 %
112199 99.2 %
110147 9T.7 %
112196 95.4 %
Flagicure 823119 110.6 %
822301 | 108.4 %
822616 102.9 %
822615 112,1 %
Flazol 1027 979 %
3857 _ 96.5 %
3146 95.8 %

3861 100 %
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pable 2 : Intra-batch variation in dissolution behaviour -

for metronidazole tablets from different brands

WW

Brand Batch No, Dissolution Range me an 8,d.
~ Parameter |
e ———————
Plagicure 822616 QlO‘ﬁin. '9.,8:= 38 . - 17.93 10,58
Q30 min. 30.1 - 62-5 39.35 ‘ 12‘183

Qlosmih. | 58-5 - 91-8 71.25 .14;457
— e —
822301  Qyy pip. 1146 - 39.6  18.82  10.815

Qlosmin. 47:1 - 96 -3 68.533 16-293

—
823119 Qo pyn. 1609 - 314 22,722 5,043

Q30 min. 41-6 - 54-7 47-644 4-380

Qyosmin, B1e3 = 98 86.322  5.826

822615 QlO min. 26.5 - 58.3 41,066 10.272

Q30 min, 52-8 - 86.6  68.422 11.95
| Q1o5min, 18+3 = 93 86.688  5.1699
Flagyl 112199 Qyq pyp, 35 - 47.6 16.444 13,463
Q30 min, 433 - 84.1  62.833 15.414
Qyo5min, 19-4 - 913 86.2 3.872
105044 Q9 pin. 2. = 10.9 5,222  3.702

Q30 min' 1312 - 6512 | 38l344 21-339

11047 Q1o min., 301 - 39.5  15.755 12.075
Q30 min., 33e3 - 82-9. 67-288 14,788

Qosmin, ©87.1 - 91.4  89.022  3.0297

112196  Qy pin. 1342 = 35.1 22,911 . 8.929

Qyp min, 53-1- 843 69.4  11.932
Qlo5 min. 84-7 - 92-1 88-2 .21821

Flazol 1027 Q19 min., 482 - 64 5643 15.649
Q30 min, 191 - 84.8 80,208 3,118

3146 Qo pin, 4548 = 83.5 65.977 13.217
Q30 min,  81v0- 97.0 92.322  4.9014

Quo5 min, 92-8 = 99.6  97.488 2,279

3857 Q10 pin., 52¢2 = T2.2 60,411  7.382
Q9 pin, 687+2 - 96.1 92.733 2,846
Qo5 gin,  94-0- 98.8 96.844  1.724
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Table 3 ¢ Interbatch and interbrand variation in dissolution

behaviour for Metronidazole tablets from.differant

brands,

issolution
Brand garame ter Range meal > D

Flagicure Ql0 min . 17.9 = 41,06 250125 10,826
Q30 pin, 39+35- 68.42 48,845  13.583

Qo5 min, 08453 86.68  78.195  9.655

Flagyl Q19 pin. 5e22= 22,9 15,08 Te31T
Q30 min, 38¢34- 69.4 59.46 14,34
Q105 min, 82.7 - 89,02 86 .55 2ol
Flazol Qp pin. 5558 65,97  59.562  4.7T

Q3O min. 80;28" 92073 880492 50775
Q105 min. 90066' 97048 940962 3¢075
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100 ,.
90 e o

180 ® s T
70 . , :

Metronidazole Dissoluted (%)

30 50 70 90 - 110
Time (min.)

"Fig.{1):Dissolution behaviour of metronidazole
tablets from different brands and drug powder filled into cep:

A& Flagyl O Flagicure © Flazol

®* Drug powder filled into capsule
ADrug powder
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