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ABSTRACT :OBJECTIVE To establish the method on determination of metronidazole and chlorhexidine acetate in Taizou lotion by
HPLC. METHOD An HPLC method was established by using a Cj3 column ( 250 mm x 4.6 mm , 10um) as analytical column ,
methanol-acetonitrile- triethyla mine buffer solution ( 0.05 mol* mL! ,adjusted pH to 2.5 with H;PO,) ( 30: 30: 40 ,v/v) as mo
, and detection wavelength was at 254 nm .

0.99996 ) and 20 ~ 80pg*

bile phase , prednisone acetate as an internal standard . The flow rate was 1 .0 mLe min~'

RESULTS The linearity was obtained over the range of 32 ~128pug® mL™' for metronidazole ( r

mL™"! for chlorhexidine acetate ( r The average recovery of method was 100 .4 % with RSD0.19 %

0.99997 ) , respectively .
for metronidazole and 99 .94 % with RSD 0.20 % for chlorhexidine acetate , respectively. The intra-day and interday RSD for
6) and 0 .35

, that for chlorhexidine acetate were 0.18 % ( n

metronidazole were 0.12 % ( n 6)and0.32 % ( n =15)

% ( n

5) , respectively . CONCLUSIONS The method is simple , rapid , accurate and can be used for the quality control of the
preparation .
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1 Introduction

Taizou lotion is a hospital preparation that composed of
metronidazole and chlorhexidine acetate . It possessed antrin-
flam matory and antibiotic functions . It can be used effectively
in the treatment of vaginitis-and external genitalia inflam mation
that caused by anaerobes , fungus , gonococcus and other
causative agents . Different methods are described in the litera-
ture for analysis of solution of chlorhexidine acetate and metron-
idazole by double wavelength spectrophotometryl'l. dual wave-
length factor multiratio method*! and linear program ming spec-
trophotometry!>!. In  this paper, a Treversedphase HPLC
method for the determination of metronidazole and chlorhexidine
acetate in Taizou lotion was reported .
2 Experimental
2.1
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Materials and Apparatus

Metronidazole RS, chlorhexidine acetate RS and predin-
isone acetate RS were obtained from National Institute for the
Control of Pharmaceutical & Biological Products . Methanol and
acetonitrile were of HPLC grade. Water was deionized and
freshly distilled. Triethylamine and phosphoric acid were of AR
grade . Radix notoginseng perfume was commercial products .
Taizou lotion were obtained from Nanning Maternity and Infant
Health Hospital .

The apparatus used was Shimadzu LC10ATvp equipped
with a Shimadzu SPD-10Avp UV detector , and a model 7725i
sample injector ( Rheodyme, cotati, CA, USA) equipped with
a 20pL loop. Chromatographic data were processed by a com-
puter of a Weima chromatographic workstation ( Shenzhen

shenruan electronic co. , Shenzhen China) .

2.2 Chromatographic conditions and Chromatograms



The column used was a KF-C18 , 250 mmx 4 .6mm 1I.D,
10pm . ( Dalian Institute of Che mical Physics , the Chinese A-
cademy of Sciences ) The detection wavelength was set at
254nm . The mobile phase consisted of a mixture of methanol ,
acetonitrile and triethylamine buffer solution ( 0.05 mols L™ ",
adjusted pH to 2.5 with H;PO,) ( 30: 30: 40 V/ V) . This
solution was filtered through a 0 .45pm me mbrane and degassed
under vacuum before using. The flow rate was 1.0 mL-* min~ !
and the whole operation was under room te mperature . 20uL of
the sample solution was injected into HPLC. Typical chro-
matograms of a reference , sample and blank ( prepared accord-
ing to the prescription) are illustrated in Figure 1 . The retention
times of metronidazole , chlorhexidine acetate and internal stan-
dard were 3.46 , 5.54 and 8 .23 minutes , respectively. The
overall chromatographic run time was 10 minutes . The blank
did not interfere the determination .

2.3 Methods and Results
2.3.1 Preparation of Standard and Internal standard solution

Dissolved accurately weighed quantity of metronidazole RS
and chlorhexidine acetate RS separately in methanol to obtain a
solution having a known concentration of about 800pg* mL~ ! for
metronidazole and about 500pg* mL~ ' for chlohexidine acetate
as standard solution . Dissolved accurately weighed quantity of
prednisone acetate RS in methanol to obtain a internal solution
having a known concentration of about 700pg* mL™ !,

2.3 .2 System Suitability

The column efficiency for chlorhexidine acetate was 2900
theoretical plates . The resolution between the two closest peak
pairs ( metronidazole and chlorhexidine acetate ) was 5.2.

2.3 .3 Linearity and Correction Factor

Separately transferred an accurately measured volume of
standard solution1 .0 , 1.5 ,2.0 ,2.5 ,3.0 ,3.5and 4.0
mL to 25 mL volumetric flasks containing 2.0 mL of internal
standard solution , diluted with mobile phase to volume and
mixed . Separately injected 20pL these solution , recorded the
chromatograms , and observed that the relationship bet ween the
peak areas of the analytes and that of the internal standard and
the analyte concentration was linear ( Table 1)

2.3 .4 Precision of injection

Injected 20pL of the same sample solution into the chro-
matograph, replicates of six , recorded the chromatograms ,
and measured the ratio of the analytes and internal standard ar-

eas . The results of RSD were 0.12 % for metronidazoloe , and

0.18 % for chlorhexidine acetate .

Tab 1 Calibration graphs for metronidazole and chlorhexidine

acetate using prednisone acetate as internal standard

1 (
)
Quantification equation : .
C nent Y L! + b tio of lyte / Correction
ompone . =
P (pg*m ) a+ bx ( ratio of analyte factor
internal standard areas)
Concentration
b r
range
metronidazole 32~128 146 2.65 0.99996 2.5039
chlorhexidine
20 ~ 80 39.3 0.0118 0.99997 0.6992
acetate
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Fig 1 =~ HPLC chromatograms of che mical reference substance
(A) , sample ( B) and blank ( C))
1 A, (B) (O
1 . metronidazole ;2 . chlorhexidine acetate ;3 .internal standard
1. 2. ;3.
2.3.6 _Repeated Test

Prepared 5 lots of the same batch sample solution , sepa-
rately determined according to the procedure described in section
“2.3.7” for sample assay .
99 .18 % ( RSD = 0.25% ) for metronidazoloe , 101 .4 % (
RSD = 0.32 % ) for chlorhexidine acetate .

2.3.6 Recovery
Separately piped 2.00 ,2.25 ,2.50 ,2.75and 3 .00 mL

The result of average content was

of the standard solution into 25 mL of volumetric flasks contain-
ing 2.0 mL of internal standard , added radix notoginseng per
fume to about quantity of the prescription , diluted with mobile
phase to volume , and mixed .( the concentrations of these so-
lution were equal to 80 % ~ 120 % of concentration of the sam-
ple solution) . Determined and calculated according to the pro-
cedure described in section “2.3.7” for sample assay . The re-
covery of metronidazoloe and chlorhexidine acetate were shown

in Table 2 .
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Tab2 Recovery results ( n = 5)
2 (n=15)
metronidazole Chlorhexidine Acetate
. Average . Average
added determined RSD added determined RSD
(mg) ( mg) Recovery (%) (mg) (mg) Recovery (%)
m
e e (%) ° : ’ (%) °
1.600 1.607 100 .4 0.18 1.000 1.002 100.2 0.22
1.800 1.804 100 .2 0.13 1.125 1.123 99 .82 0.23
2.000 2.006 100.3 0.15 1.250 1.248 99 .84 0.20
2.200 2.216 100.7 0.20 1.375 1.376 100 .1 0.21
2 .400 2.410 100 .4 0.21 1.500 1.496 99 .73 0.19

2.3.7 Sample Assay

Transferred an accurately measured volume of Taizou lotion
, equivalent to about 40 mg of metronidazole , toa 100 mL vol-
umetric flask , diluted with water , and mixed . Piped 5 mL of
this solution into a 25 mL volumetric flask containing 2.0 mL of
internal standard , diluted with mobile phase to volume , and
mixed , for sample solution . Injected 20pL of this solution into
the chromatograph , recorded the chromatograms , analytes
quantification were carried out using the internal standard
method according to the correction factor in section “2 .3 .3”
The results were shown in Table 3.

Tab 3 Results of sample determination (labeled amount %, n

=5)
3 ( %, n=5)
Lot No Metronidazole Chlorhexidine acctate
1 102.3 94.08
2 99 .54 96 .83
3 99 .06 94 .18
4 99.18 101 .4

2.3 .8 Stability test

Determined the same sample solution ( Lot No.4) ,.in repli-
cates of six , in different times of a day ,and determined the so-
lution on five different days . Calculated the contents and RSD.
The intra-day were 99.18 % and 0.12 % for metronidazole ,
101 .4 % and 0 .18 % for Chlorhexidine acetate ( n = 6 ) . The
inter day were 99 .06 % and 0.32% for metronidazole ,and
101 .6 % and 0 .35 % for Chlorhexidine acetate ( n = 5 ) . The
results showed that the sample solution were stabile at least in 5
days
3 Discussion
3.1 Selection of an appropriate pH value

The selection of an appropriate pH of mobile phase is very
important because it can affect the separation mode . It has been
reported that low pH ( <2 ) can result in corrosion of the interi-
or wall of the column while high pH( >8 ) result in dissolution

of silica gel . In this paper ,we found that retention time and
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type of peak of chlorhexidine acetate was markedly changed by
modifying the pH of the buffer solution , the lower pH value ,
the better the type of peak . Thus the best separation efficiency
can be achieved with a pH of 2.5.
3.2 Selection of internal standard

Analytes quantification was carried out using the internal
standard method , employing prednisone acetate. It was ob-
served that the type of peaks and retention times of trimetho
prim (.3 .13 minutes ) , sodium benzoate ( 5.08 minutes ) ,di-
azepam ( 14 .01 minutes ) , cortisone acetate ( 9 .72 minutes )
and prednisone acetate ( 8 .92 minutes ) . At last , prednisone
acetate was chosen as internal standard .
3.3 Selection of an detection wavelength

Separately scanned the _solution© of metronidazole
chlorhexidine acetate and prednisone acetate from 200 nm to
400 nm , the three analytes had maximum absorption at 228
nm, 259 nm and 240 nm , respectively. In this study the de-
tection wavelength was chosen to be 254 nm . At this wave-
length' ; the good sensitivity can be achieved.
4 Conclusion

Because of its simplicity , good recovery and precision , the

HPLC method can be successfully used in routine quality control

analysiss for Taizou Lotion .
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