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HE HR:MRBEMRERPHERBRATTHRR Gy H, EiRMNEL2EMREERPERAT TR
H B RAT R F AT SHRMEE (HPLC ) &, Fik: SR A T2 ELFEmRE R PALE 0.01%,
TR AIATH Sy xR AT, RARAE KT BEmRERF R ARRRER AT T E; KA
DR EE - HERBEMNEAEMRER PERATEALGME NG A E, €kt A WondaSil
C,s Superb £ (4.6 mm % 250 mm, 5 um ), A 3048 A A BEBR 3k 75 ik ( BUBRER — 241 27.6 ¢, n = T 10 mL,
K 1500 mL, $EHE4E 5 B )G , A BRBR A pH3.0, ARAHEZ 2000 mL)- T (70:30), %54 B A T
W, B E SR, iR 1.5 mL e min”', 209k K 239 nm, R 40 C, R BBRATE st A FEBE R T RE
% F1 42 0.982~13.76 pg - mL ™' F= 0.002~0.042 pg - mL ™' JE B A LM £ & BRI T ER T RE S A
1 101.0% = 102.8%, 3 d A o0 | 2 B BR R T & Fo 2t KM &=, #8477 2 1 H 5 5 4 88.8%~90.2% #o
0.017%~0.019%. £5if: Fr & 5 09 4a4k A i 2 ik P B BR L T 2 09 4R By ik e HPLC M€ 7 i A 7 Wik | 14
12, Hy AR B R R EAFERET TR %

KRR AR iR B A TR MR ;R Gk ik &2 T R &
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Study on determination of chlorhexidine acetate and its
degradation impurity in almagate suspension
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Abstract Objective: To study the extracting method of chlorhexidine acetate from almagate suspension,
and to establish a high performance liquid chromatography ( HPLC ) method for simultaneous determination of
chlorhexidine acetate and its degrading impurity p—chloroaniline in almagate suspension. Methods: Chlorhexidine

acetate only accounted for 0.01% in almagate suspension and could not be detected according to the current
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pharmacopoeia method. This study investigated the preliminary treatment method of extracting chlorhexidine

acetate from almagate suspension and the HPLC—gradient elution method was used to determine the content of
chlorhexidine acetate and its degradation impurity in almagate suspension. The chromatographic column used was
WondaSil C,gSuperb column (4.6 mm x 250 mm, 5 pm ). Solution A was a mixture of phosphate solution and
acetonitrile ( 70 : 30 ). Phosphate solution was prepared by dissolving 27.6 g of monobasic sodium phosphate and
10 mL triethylaminewere in 1.5 L of water, adjusted pH of the mixture with phosphoric acid to 3.0 and diluted with
water to 2 000 mL. Solution B was acetonitrile, gradient elution. The flow rate was 1.5 mL - min "', the detection
wavelength was 239 nm, the column temperature was 40 C . Results: There was a good linear relationship of
chlorhexidine acetate and p—chloroaniline in the range of 0.982-13.76 pg* mL™" and 0.002-0.042 pg* mL™',
respectively; the average recovery rate was of 101.0% and 102.8%, respectively. The contents of chlorohexidine
acetate and p—chloroaniline were 88.8%-90.2 %and 0.017%-0.019% with calculated by labeled amount,
respectively. Conclusion: The established extracting method of chlorhexidine acetate from almagate suspension
and HPLC determination method are accurate, rapid and simple, providing a reliable analysis method for the
quality standard of almagate suspension.

Keyword : salmagate suspension; chlorhexidine acetate ; p—chloroaniline ; HPLC; content determination ; extraction
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Al ) 5 Exceed—Ad— FISATHE 4l KA ( RCAREE FCRE TR
R BEABR AT ),
1.2 iy

XTI R S O (b I ot 24 A Y
B , i FH AT AN 75 T A B8, 3% C,0H, OCLN, + 2C,H,0,
11, £ HPLC ¥ I 22 &% & 5 96.3%), fit %5 100183-
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IKAEEA K HAbR R b4t
2 HEE4R
2.1 BRI
211 FEFRSECEX IR KSR R A C
FEXT R SRR 10 mg BT 20 mL &, FHEH O
AH A ) BRI TR RE B 20, #5119 68 2 D, Ik
FWOTEE 1 mL BRI REE 10 mL, #8225 ]I15
50 pg - mL™" BRI, VKAE (2~8 C ) 147
2.1.2 XSRS IR IA TR ARIBOGT SR 0T IRy
10 mg & 100 mL fEIfH, SR I E LS, #25)
AR K% I AR 1 mL & F 100 mL
R, IR R R 208, PR AR 1 pg - mL B
ARG, VKFE (2~8 C ) PRAF-
213 RGIEHMER SIS PRI R E O e
XoF Rt D SR R BET 2S 10 mg, RV 700 ) ol s 1R
A 10 pg - mL™ AT ERRE 0.1 pg - mL™ AR A
B
214 KT AT RS AR BUR B B
5 g BT 50 mL & T, S0 R B 2 24 40 mL,
7 (500 W, 40 kHz ) I-4f BiAR%E 10 min, BURTES 2
R, VR R 2 20, B0 (13 000 1+ min™', 10
min ), B FTE, RIAS
215 ZSHAFEAR KBRS AR S g BT
50 mL s, INA AR RE 2229 40 mL, H75 (500 W,
40 kHz ) -4 B PR +E 10 min, BOE A 2306, %
FIFSFE R 208, 3.0 (13 000 r* min™', 10 min ), B |
T, B
2.1.6 ZSEABFIABR T A BERR IR (U
R &N 27.6 g, I =% 10 mL, filZK 1 500 mL, 5%
PR A5, R VE Y pH 3.0, FH/K 6B 2 000
mL ) - &M (70 :30 ),
2.2 gt

g A WondaSil C,g Superb £ (4.6 mm x 250 mm,
5 um ), ABERRER S WL ( MU — &8N 27.6 ¢, =&
Jfi 10 mL, 7K 1 500 mL, SEFEg G  FHBEER IR Y
pH3.00, FH/KFEFEZE 2 000 mL ) — ZHE (70 : 30) A
AH A, GRS B, B VRN A L3R 1, ik
1.5 mL -+ min™, #3239 nm, £ 40 °C, #EFE
14 200 plo
23 RGuEHMWATT R R R

3R 4% 1 B B3 PR AR s T
25 L ORHA W B 25 T R W45 200 pL, 2 “2.27

TR A 5 A B RE A BT, 25 SR LI 1, R GEaE
P R S PR G O S R X S 1 A B A T 43 )
} 6.624 min F1 8.681 min, H it 12 54 C & 5 H 4 it
A= SO AR 53 5 B AT, Fe/ NG S B R K
1Y 3.0, FIe A B LA R A O THIE AR T 7 000,
2 HE RS AR TR A b B R A O
iRl
F 1 REEMEEREY

Tab.1 Mobile phase gradient elution conditions

] i sliAH ( mobile phase ) Iii8li4H ( mobile phase )
(‘time ) /min A% B/%
0 100 0
9 100 0
10 45 55
15 45 55
16 100 0
21 100 0

24 ZPEXRREE

A3 RE 2%  B“2.1.17 T A T iR G R X TR
VA IRURT “2.1.27 THL T B e G A BT R A VA RO
T ) Wi R 9 e B ) R PRV W, i “2.27 T 1Y (35
S o3 AR A A I s 0 TR AR DA VR (X,
pe s ml ) R ARAR, IETRRL (V) AAARAR , bR
2R 75 BE IR S O IR AR (B ) T e «
Y=3.387 x 10°X+547.7 r’=1.000
Y=4.420 x 10°X-191.0  r°=0.995 2

T PR S 2 TR X S AR G IO i VAR B 3 Il 0.982~
13.76 pg* mL™" £ 0.002~0.042 pg - mL™" 305 Bl N 5 1§
TR 2R R4S
2.5 HEE AL

A3 RE 9% He B“2.1.17 T A T TR S 8 e X T
VA IRURT “2.1.27 THL T A e G A BT R A VA RO T
A3 BIBCHI L 10 pg - mL BMSER S CL R X BRI
0.05 pg » mL™" (R G e %k B SR VA, #2227 TR
B €8 3 A5 AR T SRR 6 U, TN i T 5 o G 410
2R g T AR AR B ], THEH RSD (=6 ). BEIR A
C 5 B PR A I E] A9 RSD R 0.11%, 1T ALY RSD 4y
0.065% ; X G 7K e 14 4 8 15 18] RSD R 0.042% , 1 T
FLRSD M 2.3%. 455 3¢ WA 1 00 5 i 1R 55 2 e
X SRR ENE B R
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1. BRER S 2 7€ ( chlorhexidine acetate ) 2. 3§ Z5p% ( p—chloroaniline )

E1 =a#HR(A)LZEET(B)ESEMEEREFNR(CLALEAEARR (D) SHURERIEE
Fig. 1 HPLC chromatograms of excipients( A ), blank solvent ( B ), almagate suspension product( C ), system suitability solution ( D )
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PL“2.17 BT J5 vk i A it L 4 R 2,27
TN A3 S5 TS R R 0.2.4.6.8.10, 26,
45 h FEREI 5 R R S O R X SRR R 6 T A
114 RSD 4351 4 0.070% F1 10.6%., B % i 5 %
YR T ST ] 7 A2 K, %o Sl 2 e g T R g R R 9
1E0.2.4.6.8 h i H 04 1 F2 RSD 43 %1 2y 0.219% il
2.8%, FXF O h (AR FLAETE 20% DL, 756 25K, i)
PER AR TR AR IR 8 h PN SE UGN
2.7 EEMIAE

H 20180301 ¥R AR B MR B, LA “2.17 TR
ATl 6 Oy B S I 22" R
TR U T A, TR P S IR 58 O R S
g 1) SF- 15 B e 43 5 R 82.5% i1 0.015% ( AT iR A C
SE MR R ), RSD (n=6) 5054 1.1% F15.3%, 3
HZ T R S M R4
2.8 [

20180301 b U 5R B IR B, #% “2.17 T
J7 e o AR R B TR A 25 3 O B U, #i IR
“2.27 T WS S 2 T 9 AL A Yy
ISR A RSD, 45 5 W36 2. 06 e 12 7 e v o
RAr. AT .
R = (mgy—m e ) Imyy x 100%
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Ay Xmp X P, x Vy
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Cpy: X RS MR E 5 Ay« HEC T TP S IR 58 O 8 BN
TR TR R Ay I TR G O A8 X R i %o R B 0
TR Vo AR SR B (mL ) 5 V. o BEA BR AR
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FREES (g ) 5 my: XTHESARAEEE (mg ) 5 P2 X R S 4l
JE (% ); x: BERAL 8 (28 AR EEE R O
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2,117 TR /Y IR S O 6 R i TR
“2.1.27 T [ X G AR X R A TR, B R R I E
R, DL 35 W 06 v Ol FE 2R e i 3 5T R S O
TR G2 e ) A FR BT Wk B 43 0 o 0.001 03
pg - mL™" F10.001 2 pg - mL™, Horf o G802 i 6 A6z 0
TR 0.25 ng, o5 FREEHR B 1Y 0.006 3%; LA (5 i 05
1R R SR Z MR 10 A5 TR R S8 O RN SR G 1Y
FE TR BRI EE 2054 0.003 4 pg + mL' 1 0.002 5
pg - ml HA G GEPR R AY E R R R 0.50 ng, AR
FEHRFERY 0.012 5% , 1 AT 5 AR
2,10 FESIE
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Tab.2 Results of the recovery test
BT HRLCT AR W e TR
('sample name ) ( conl:/r;;rz)llwn (added ) /ug (detected ) /ug (recovery ) /% (‘average recovery ) /% RSD/%
R AL E & (low) 241.04 244.78 101.6 101.0 0.67
(chlorhexidi—n~ 241.04 244.19 101.3
acetate )
241.04 246.39 102.2
# ( medium ) 482.08 484.41 100.5
482.08 484.73 100.5
482.08 484.25 100.5
# Chigh) 578.49 580.50 100.3
578.49 586.85 101.4
578.49 580.65 100.4
X A fI% Clow ) 0.126 8 02221 108.7 102.8 4.9
(p~chloroaniline ) 0.126 8 02127 101.0
0.126 8 0.2271 112.7
# ( medium ) 0.2535 0.349 7 104.7
0.2535 0.3336 98.4
0.2535 0.3400 100.9
75 Chigh) 0.380 3 0.462 6 99.5
0.380 3 0.473 5 102.3
0.3803 0.454 3 97.3
*3 HEMEERERNELR
Tab.3 Determination results of almagate suspension
e 5 (sample iR S8 L 2 ik X AR 1 i
batch number ) ( chlorhexidine acetate content )/% ( p—chloroaniline content ) /%
Ml (made by self) 20180201 88.8 0.017
20180202 89.7 0.019
20180301 90.2 0.019
Almax Forte 32M 109.2 0.114
3 #R5ie ml - min™ ) XTSRS L 8 AT SRR ARSI i, 45
31 AL RN 1.0 mL - min”" B, R BERI R ER A

311 KPR AR A A R 2.1 TR X R
s VA VRO 2, A A TRORE £ 35S C AR B 4 A 4
190~800 nm ), it s (A IS &, B A 1 . 455 UL
K2, EERIALE 239 nm AL R S O E 5 X AR
A BRI, SR 239 nm ME ARG

312 FEMEERE EETAMRHE(1.7.13.1.5.1.0

S

FEIE WA 17015, 1.3 mL - min” B2 S RMZR
2 LRI P , #05E EN 1.5 mL - min™',

3.1.3 FFERAIERE BE TR (50,100,
150,200 L ) X P PR S O FTX S A e B Rzl 52 i)
AN A HERE 2 ST LU 6, 6B 200 pL B RE i 2
KT K o
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Fig. 2 Ultraviolet absorption spectra of chlorhexidine acetate ( A ) and p—chloroaniline ( B )

3.2 FEAATACPEEREUAR R 5

BT A o O TR 2, H s R O A
0.01%, IR B WG B R i 2 B Bk B
FEAERERT DN, 5255 2k i vh R HAR R ALK R
FFadh U, e R i Ak B Xk 0 IR A 4
W, 1 B H R IO RS DN A o e , AS F
FEF B R 58 O 1 FT AL B IO VR R AT T B 4501
itk

321 B AM BRI T OSR]I E O A 1 X
PR S ) 1) 4 B4 SR 52 ), 3R 4 SR AN ) 2500 25 1
G A S R A O R R RS R R0 R
FUE A 50 B[R] (%) [R) EF 38 e 0 e o, A A T B
it 12 S8 O o 119 4 BRI 385 7E 2500 16 [R] 24 10 min,
B0 K 13 000 remin” B, BE AR AR B WE MY
TH

x4 BLOFUHHNERER
Tab.4 Results of centrifugation conditions
B 5
e =] L HJHETJ' ik (rotate ne
( centrifugation speed )/
( number ) . X . ( phenomenon )
time ) /min (remin")
1 5 10000 KAEFRAFETE Y LK
('supernatant that has not
been clarified )
2 10 10000 REEFAFEIG I LW
('supernatant that has not
been clarified )
3 5 13000 REEFAFEIG I LW
('supernatant that has not
been clarified )
4 15 10000 ARAEZRFFE 9 L
('supernatant that has not
been clarified )
5 10 13000  FRFHEHK_LFR

(obtain a clear supernatant )

AL Ha i

322 HAERME WEIE T A B R SR R S
O 8 AR BCICR A R2 i o 100 2 I 8 75 st [ 2351
5,10, 20 min B} XA ity A B PR G R 7% 0 I 2 4%
TCHEM, A PR UEAE ff 2 5T 4 LR v I PR Sl A2 1Y
A B BCRR 3, BE 0 P A R R S i B PR 4
10 min,
3.3 (kAR A

SN EE TR s (A-B) Hefgl (71 : 29,
69.5:30.5 ). A [A] /9 3 25 #H pH (2.80.3.20 ), A [A]
K 9% K (234,244 nm ) A A 9 B (1.3,1.7
mL - min™" ) DLRCRE AR (35,45 °C) XRsER A C
FE R R B S B2 B RE R . 25 SRR R4 4
PFS A E , B g SR S A— B, A0 Jr vk i
FME R4
34 N

ARHIFFE AT X TR B 9 S AR i R S
Je R 2 O SR A TR . ARk IE ST T i
AR FRREIO 1 A R AR e TR . ST T TR
S S R B T Y VR v S T S L i 2 TS X
SR S i) HPLC 2% %0y Ik Ml sl &g e
HERAME R4, S R IR B ) S B ST it T 45 5
Mm%,

Sk
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