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W B B AEIRNNE S A MR EZILT TP A ARANREL BAR SEELB AT K. Tk RAGK
RAGEIE X, €354 A Diamonsil Cus, 3048 A4 THE-[0.68 % B £, — 47 5% (4 1% = TR )| (B B 2e Bl ) , ik 4 1.0 mL/min, #&
Mk KA 210 nm, HE A 25 C,BHHFAH20 uL, LR Frliek B FAREE BAB SA T BANRERELETESH A
20.0~120.0 pg/mL(r=0.999 9) .10.0~60.0 pg/mL(#=0.999 1) .4.0~24.0 pg/mL(»=0.999 4) .10.0~60.0 pg/mL(r=0.999 4) ; &
B4 % 4 13.06.7.36.2.43 .6.42 pg/mL, M [E 431 24 4.18..1.82.0.76 . 1.79 ng/mL; # % & A& 2 M & HiX% e RSD<2.0%;
E K F 5 A A 98.97% ~100.91% (RSD=0.79% ,n=9) .99.02% ~101.80% (RSD=1.03% ,n=9) .98.18% ~101.05% (RSD=
1.01% ,n=9) .98.75% ~101.36 % (RSD=0.87% ,n=9), it :i%FH &k Wfe ik SR A, TH T LS Tk EREZILF P
WKk R E AR EE ENE YA E BAE AR R E .

KA TNk R A ARE R BNE A F B duRMEE R A4 E

Simultaneous Determination of 4 Components in Compound Metronidazole Clindamycin Cream by HPLC
FAN Yifeng, WANG Qin (Dept. of Pharmacy, the Affiliated Hospital of Nantong University, Jiangsu Nantong
226001, China)

ABSTRACT OBIJECTIVE: To establish the method for simultaneous determination of the content of metronidazole, clindamycin
hydrochloride, spironolactone and vitamin Bs in Compound metronidazole clindamycin cream. METHODS: HPLC method was ad-
opted. The determination was performed on Diamonsil Cis column with mobile phase consisted of acetonitrile-[0.68% dipotassium
hydrogen phosphate solution (containing 1% triethylamine)] (gradient elution) at the flow rate of 1.0 mL/min. The detection wave-
length was set at 210 nm, and column temperature was 25 °C. The sample size was 20 pL. RESULTS: The linear ranges of metroni-
dazole, clindamycin hydrochloride, spironolactone and vitamin Bs were respectively 20.0-120.0 pg/mL(»=0.999 9),10.0-60.0
pg/mL(7=0.999 1), 4.0-24.0 pg/mL(#=0.999 4),10.0-60.0 ug/mL (#=0.999 4). The quantitative limits were respectively 13.06,
7.36, 2.43, 6.42 pg/mL. The detection limits were 4.18, 1.82, 0.76, 1.79 pg/mL. RSDs of the precision, stability, repeatability
tests were all less than 2% . The recovery rates were respectively 98.97% -100.91% (RSD=0.79% , n=9) , 99.02% -101.80%
(RSD=1.03% , n=9) , 98.18% -101.05% (RSD=1.01% , n=9) and 98.75% -101.36% (RSD=0.87% , n=9). CONCLU-
SIONS: The method is simple, rapid, accurate and can be used for the determination of metronidazole, clindamycin hydrochlo-
ride, spironolactone and vitamin Bs in Compound clindamycin metronidazole cream.

KEYWORDS Metronidazole; Clindamycin hydrochloride; Spironolactone; Vitamin Bs; HPLC; Content
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5275 R bR R FLE D TR BE A AT R A Be P
R, FE ARy R e R PR MR R IR N R | 4
AR B, EEHTH AT W HIGTT . 5 B
& 2 A SRR R B IR RETTE
JENTRAF ISR Y . H A AR R e AR R R T A
RN AT T A AR AR MR N TR AT 140 B IR R 2
RAE R i it o 00 WY S /), A7 38 BoAE IR 3o B e
HEJT R A — B AL HL B i G R i
R A e R R SRR R IR A (EAE K Be 4 B0
FROT E R A ARGE o ST, ARSI 2 5 O
FRE, SR i ROROAR @15 72 (HPLC) #2571 ] s 00 32
R F b 4 RS R A5k LAY S R Y
PR RS

1wy
1.1 {88

1100 74 HPLCAX , 48 U | SRA Ml &% T3l
FEAS OG5 TR AE4 B IRAHL (36 E Agilent 24
Fl ) 5 Cary-300 7Y 8 4h 43 56 96 i 11 (32 [#] Varian 24 A )
BP211D # + J7 73 Z — W F K *F- (& [# Sartorius 23
A] ) ; Milli-Q Advantage A10 %Y 8 4fi /K 1% ( 2% & Milli-
pore A H]) .

1.2 Zm5ikH

Rl R L e - QR NS (VS Y
i, 45 160407 160412160510, KLHE : 20 /&) s H Al
WX BE A (652 0191-9804, 41 )3+ 99.6 % ) R R s bk E
20 B (A5 £ 130422-200702, 46 : 99.9% ) 2 A ik
Ko HEGE, (35 100193-14189 , 46 . 99.8% ) 4/ 2 Bkt
B (3652 100116-13470, 2 £ 99.8% ) ¥ 5 v &
a2y R E BB s CIE R IS AL, BEIR A A OB R
Stiral, K R aifhoK .

2 AEELER
2.1 fiEEH

{4,754} . Diamonsil Cis(150 mm x4.6 mm,5 um) ;i
St L (A)-[0.68% R A —HIAR (T 1% — 4
JHe , BT, o B R (BEMRR ) IL 2 1) 5 7834 : 1.0 mL/min;
K« 210 nm A1 - 25 °C; #FFE 20 ul.

x1 HERKBER

Tab 1 Gradient elution process

fit[E] , min A% B,%
0~8 20 80
8~10 20—60 80—40
10~20 60 40

22 BRHTE

2.2.1 TRAXTHESHVS IR RS %% FRIBUH fil e X B 100
mg . Eh B TS 20 B 4 50 mg L B2 P TR RE L 20 mg
4 FE Be X R i 50 mg, B[R] — 100 mL &I H, in
50% Z A WGE |, T80 COKIA R 20 min fd1 5% , ik
B, TN 50% LR ROE 2 B 5) ANE R A X IR
W&o B IRIR AT RS IY & 5 mL, & F 25 mL &

hEZHE 2017 S5 0eF S 4

S I S A E 2 FEAT RS
2.2.2 HHAMIEW BB S g, BT 100 mL 5
e, 150 9% ZBEE T 80 CoK IR N#A 20 min, 7] 37 #2
U3, AR 30 mL, 42 U 7% 7% %8 100 mL &b, i
50% LA E S BR5) kL BRERIEW 5 mL, BT 25
mL S5 OO PR A e 5 i o IS 8 2 mL, B F 25
mL &) I s A e 2 B s, RS .
2.2.3  BAMEXTREVET  FERE S WA TS AAL el
B zs (5 RDE &, $292.2.27 00F 7 vk 4% B Ak X R
VS W o
2.3 REEAMRE

KSR 2.27 T TRA X BE S VA B A O
BEE ok BEVE 450, 32 2.1 730 (a3 S5 PR R 22
WO, LR 1, W& LA, TR R S T &
AIREE BN AN B AN R > 1.5 FEVS MBI L H fmas |
MR e M R IR N R A K BT >3 360, R
IFIE] 23502 3.5, 11.7.13.5..1.6 min, 45528, Hift
AIXFI R TE T

1000 1000
800

9 34
=40 40
200 0y ﬁ
0% ol

f,min f,min
A B

1000
800
2 600
E400

200 ‘ ﬂ

0 LA
0 5 10 15
f,min
C

AJRAXF IR BRI s CIMEXT IR 14EA: 3R Bos 2 HAf M 5 3. 30K v
PREEZ AR EE
A. mixed control; B. test sample; C. negative control; 1. vitamin Bg; 2.

metronidazole; 3. clindamycin hydrochloride; 4. spironolactone
Bl SxsEtiEx
Figl HPLC chromatograms

24 HMEXREZ

R HC2.2.17 30T TR A BRI 459 2.0,.3.0,,
4.0.5.0.6.0.8.0,10.0,12.0 mL, 43 3% F 100 mL #t i
o IR S ARE 25, 4550, BIAS R ATR G % B AL 3, 7
P21 N A GE A IR E , IC ST A AR
o3RI (o, pg/mL) M AR AR WG AR (y) AR AR i
Ar2E I, [y S AP R AR 2.

®2 MEAEAFRSLMEE

Tab 2 Regression equations and linear ranges

FEllR Bl r BN, g/mL
e y=3094r+160.2 09999 200~1200
BRHEE y=5.091x+10.81 0999 1 10.0~60.0
BNE y=15720-36.07 09994 40~240
BB, 7=80.00r—139.5 09994 10.0~60.0
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2.5 FEER(LOQ)S#HMMR(LOD)% 2
2,217 BT YR A o) R VA VOIS L A5 LUAR B,
“2.17 I AT AR SRR E 6 UK, IE SR TR . 2
fRMELL A 10: 1,75 LOQ; {5 M bt oy 3+ 1 1,453 LOD,
RIS,
£3 LOQ5LODMELR (pg/mL)
Tab 3 Results of LOQ and LOD (pg/mL)

FElR L0Q LOD
e 13.06 418
BRGNEE 736 18
BNE 243 0.76
BB, 642 179

2.6 BEERE

R 2.2, 17 30 R YR A% IR A VRO o, 42,17
TR 38 A R , O T A . S5, e 3k
2 e AR 2 RN L2 A R B TE B RSD 43 51
0.71% ,0.59% .0.42% .0.87% (n=6) , 3 B {2 K5 % i
KA.
2.7 REMRE

K B IC2.2.27 0N s i R (LS50 160412) 3
B0 TR T E 0.2.4.8. 12 h %2173 F (4
FAFIEREIE e IR, S5, F A R TR ve bR
MR NER 4 A R B g TR Y RSD 4351 0.91%
1.23% .0.87% ,1.56% (n=>5) , LMK IFRAE IR T
JICE 12 h NFRE Tk R 47
2.8 BEEMIAR

K %5 R BCIR] — HEAE 5 (452 160412) 35 &, #%
“2.2.27 5N Jr gl g R VA, AR 2. U T (g ok
PEHEREINE IO TR o S5, A e | R R ve MR
2 VIRV 4R R B g R LAY RSD 43 01 2 0.65%
0.89% .0.77% .0.93% (n="6) , WA Jy L E M R AT«
2.9 EKERKI

FERE I AL Ty FUCZS RS i, 2L 9y, 435
T 100 mL Bt b, B ANA  Hh L T A A e R IR
TOKEEE MR NTE L B IR 5 2.2.27 T T ik
il A R SV T, PR 2.1 I R A AR RE I 2 L 38
SUVETHRDF TR IR, 45 R I3 4.
2.10 HmEENE

B3 HLRE Sl 4500 i, 75422, 27 0Ty 2 il 4 A
VAT, PR 2.1 0T 3 S A AR I A 10 SR 0 TR AR
TR i, S5 R LR 5,
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F4 ERERREER(n=9)
Tab 4 Results of recovery test(n=9)

R AR mg W mg Wk, % FHEIEE, % RSD, %
i 80.65 79.93 99.11 99.98 0.79
7932 80.02 100.88
79.84 80.17 10041
100.60 99.56 98.97
101,30 100.60 9931
99.76 100.30 100.54
12030 12140 10091
118.60 117.80 9933
119.70 120.90 100.36
LMTHER 4096 40.56 99.02 100.39 1.03
39.65 4023 10146
39.34 39.78 101.12
5033 50.05 9944
4826 4913 101.80
49.17 4968 101.04
61.22 60.84 9938
59.65 60.03 100.64
58.34 58.11 99,61
2 e 16.88 16.69 9887 99,61 1.01
16.23 1640 101.05
15.64 1577 100.83
2045 2028 99.17
1933 1947 100.72
19.75 1939 98.18
U3 2452 99.15
2361 2340 99.1]
2455 2440 9939
B & B, 40.76 4025 98.75 99.78 0.87
3958 40.12 101.36
39.69 39,34 99.12
5034 4988 99.09
50.68 5034 9933
49.12 493 10041
6046 60.67 100.35
59,59 59.17 9930
59.12 59.33 10036

®5 HREENELER(n=3,%)
Tab 5 Results of contents determination of samples

(n=3,%)
HRitS e HRHER BN fAED,
160407 97 103.6 93 93
160412 975 1042 976 9.2
160510 92 1018 93 975
3 g

3.1 KK KAERE

1E 200~400 nm 0 Fl A HEA T4, 30 HH g e
FIR 5 A IR AT 5 4 A 310 nm, B2 PR 155 1) 5 KSR M 8 K
237 nm, 4t R By HY S5 RISy 290 nm, £5 7R s bk
B 2 AR WIS K 210 nm, H. 4 Fh 43345 R o 1
W, PRLZE 25 FE PR IR ST A 1 210 nm VE AR
ARSI B
3.2 FRshBFNsERL 77 IR
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A VPR 2H RS Ve 25 -[0.68 % W R A BRI (&
1% = Z.1)1(20:80, V/V) Ay it shAHTES T4 E VR , 45
ISR AN LE R Bo 3 2 BE AT (HER IR se bREE S AR Y
P 73 B R A 2 5 T VAT RE S 2l A EL 481 A (60 2 40, V7 V) -3
755 FE DRI, SRR v PR 3 R P R 1 e R[] LUK 53
HL 3B BEAF G 225K, {H HT A e R 2 A2 3R B H e F 1] K
PR T JC T H RS e (A= 38 Bood i o SR U R
Ty 3, R EE VI, 255 T3k 4 Fh ol o3 a3 43 B 25945
U o B, A L 25 -[0.68 % W R & — B W (3
1% = ) R i sl AH BEA TG BE BRI
3.3 RBEGAFIFRBURERIERE

NP N TR N AT g G|
(20% .30% 40% 50% 70% L) , LA B AR BUR K
(1.2.3.4.50%) , 25 R LR 50 % SRR I3 IC
40% B RHRIBL 5 KRB 4 FhFrl Lo 4 e 4. R
TP SRICREL, Ty IR R AR R T 50%
CBERIT 80 CAKIE IR 20 min, [B13HLH 3 A5 5K
HEATRE G R

g5 AR ATy ik S P g R, T TR
J5 PR e e AR 2R L P A e R IR SR R VRN
T A 2% Bo o 2t Y AP
S 2% 30k
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