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FHEEHN A0 CBFRAR RSP L- AR L - FHAR NN - T8 - L- AR N,S - = TB - L - PRk 4 FF
o Je Ji B A R Jo 22 R 04 & 20 AR €98 (HPLC) % 7 3% €38 45 4 Thermo ODS Hypersil C 4 (250 mm X 4. 0 mm, 5 wm) , #3048
AR (AEER pH £ 3.0) - TAE(97:3,V/ V), 7%k A 1.0 mL/ min, %M % K 4 220 nm, B84 35 C,#HE T4 20 pL R L- Mk
RBR L - FMEB®M NN - T —L- AR N,S- Z T8 - L— PR3435 5 5 £ 80.32 ~2 409.59 ng. 81.58 ~
2 447.38 ng.83. 84 ~2 515.20 ng.80. 64 ~2 419. 20 ng & B A 5k mAR L £ & RAF; M FR 5 5] % 5.04,8. 64,3.70,5. 69 ng, £ &
Ro-#) % 60.48,28. 80, 12. 32, 18. 96 ng; 45 % X3 49 RSD )/ T 2. 0% (n = 6) s 43K dh B AL MR 4T, % s ) ILEL ; F 34 A f o)
1&% % %14 101.03%,93. 90%,98. 23%,97. 96% ,RSD %\ 4 5.21%,3. 34%,4.91%,5. 65%(n = 6) 2EE EH i FHED , EHAE
Fo & B BT, TR T AN TREFE LR B RAT 2 P A X
KR LB AR AR E LA R R
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Determination of Related Substances in Acetylcysteine APIs by HPLC
ZHANG Chengzhi , XIE Yuyuan,GUO Jianghong
NMPA Key Laboratory of Quality Control of Blood Products -
Control Engineering Technology Research Center , Wuhan ,Hubei,China

(B 258 R R BT B R

(Hubei Institute for Drug Control - Hubei Pharmaceutical Quality Inspection and

430064 )
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the determination of four known

impurities (L — cystine, L — cysteine, N, N' — diacetyl — L — cystine, N, S — diacetyl — I, — cysteine) and other unknown impurities in

acetyleysteine active pharmaceutical ingredients (APIs). Methods The chromatographic column was Thermo ODS Hypersil C,,
column (250 mm x4.0 mm,5 pwm),the mobile phase was water (pH was adjusted to 3.0 with phosphoric acid) — acetonitrile (97:3,
V/V),the flow rate was 1.0 mL/ min,the detection wavelength was 220 nm,the column temperature was 35 °C,and the injection
volume was 20 wL. Results - cystine, NV, S — diacetyl —
were 80.32 — 2 409.59 ng,81.58 —2 447.38 ng,83.84 -2 515.20 ng,80.64 — 2 419.20 ng, respectively. The limits of detection
(LOD) were 5.04,8.64,3.70 and 5.69 ng,and the limits of quantitation (LOQ) were 60.48,28.80, 12.32 and 18.96 ng,

respectively. The RSD of the precision test was less than 2.0%(n =6). The stability of the test solution was not good,which needed

The linear ranges of L — cystine, L — cysteine, N,N' — diacetyl - L L — cysteine

to be prepared the solution immediately before use. The average recoveries of L — cystine, L — cysteine, N, N’ — diacetyl — L — cystine,
N, S - diacetyl = L — cysteine were 101.03%,93.90%,98.23% and 97.96% with RSDs of 5.21%,3.34%,4.91%,5. 65% (n=6),
respectively. Conclusion The method is sensitive, accurate and reproducible, which can be used for the determination of related
substances in acetyleysteine APls.

Key words:acetylcysteine; HPLC;related substances ;impurities
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1.1 {88

Waters €2695 / 2489 U = 50 AH (15X — S HMa I
7% (6 E Waters 2 7)) 3 XP205 BUKS 858 53 8 KA (i 1
e - R Z A PR E) K5 0. 01 mg) s Milli — Q 1Q7000
RUEB 2K HL(SE [ Millpore 24 7] ) ; LC — 250 B Y (3%
T GRS, D% 250 W, AR 33 kHz) .

1.2 X%

L — WeaiR (2% 5 A)XF B (HIE5 4 LRAC3784, 7%
TN 99.9%) , L - P E R (Z% 5 B) XF B (AL R
BCBZ1870, %4 99. 1%) , %11 [ %[ Sigma — Aldrich
INFLN,N' = 0Bk - L - BREBR (425 C) % Ba 5 (it
SR 11,0, &M 100%) ,N,S - 2.0k - L - BEERR (2
JE D)X RES, (528 7. 0, % 524 100%) , 31 H European
Pharmacopoeia Reference Standard ; £ it f it 2 ik X AR
o CHP [ B 5 25 00K B 9T Be L it 5 ol 140671 -
201903, 4 99. 8% ) 5 £ Tk~ e 2 g JsURE 25 (I LB
AR A ) T REAE FRZS WD L 454350124 180701, 180702,
180703 ; i VX 28 K 54 JT ey A R 28 A, 45 4350l 4
202003003, 202003004 , 202003005 ; #f V1.9, 25 24\l JB 153
£ BR AL S 4 58 0902 - 2020 - 03004, 0902 —
2020 - 03005, 0902 — 2020 — 03006) ; Z, i (o ik 4 , 4
R TT A ED ) s $h AR (Ml [ 2548 A4k R0 A PR
A s KRR AEK .

2 HAEEER
2.1 BEZFGES5RSERMEKRE

a3k Thermo ODS Hypersil C, #1250 mm X 4. Omm,
5 wm) s i sh A K CRHBEBR I pH 2 3.0) — £ N5 (97:3,
VIV);Hid: 1.0 mL/ min; £ 00 )% K 2 220 nm; #£ 75 .
35 °C; HERER 20 . IR & 6 A V2 W7 O (03 5 1
T € UL P 1S5 SRR, 4 Fh 2 0 2% A 2 el
bt SR A Rl R AT 85, A i R T T
2.2 AikHE

AR AT IR 21, 09 mg, A5 B HRE , B 100 mL 2%
O, 0. 1 mol / L AR PRV W 10 mL 8 75 {1 17 f# , Jin
IR T RE 25, $850 N R Xt B i i QD s BUR o B X A
A 15, 47 mg ABBFRAE B 100 mL 2, 710, 1 mol /L
ERFRVA R 10 mL B FS (T IA i UK AR BT 45, #8250 L 1E
g %of R SR VA TR D) s BZR T C R IR 5 10 51 mg, K B FRE
S mLARET, 1 mol / LERFRTAWE 0. 5 mL H 75 fifi
VA MK R BT A 25 450 A 0 BRI W) 5 B 2
J5T D X HE G 10. 64 me WS B FRAE , B 50 mL 28R,
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Fig.1 HPLC chromatograms of the system suitability test
0.1 mol / LERFRYS W 5 mL i 75 {5 145 i , Ik s R I
555 R BRI TR 5 43 BRSO IR
BORB@D42,1,1,1 mL, &7 — 50 mL 2B,
KRBT B LS, FE2T , RSN BRI 45 T o B2 Jo A %o
fh 2R B X R AR C XA S 2R D X R 2T
e 2 R X R 45 10 mg A5 B R AE L B 250 mL 25 &
H 0. 1 mol / L3RR WK 25 mL # 7 fFF f# , IN/K Ff
BEIFE 2, FEAT, BIVASTR A B8 i V5 T B k2K e R
JORIG0. 8 g AHHFRE, B 100 mL &R+, 0. 1 mol / L
ERPRVA MR 10 mL B A5 [ MUK R BT E 25, #8550, It
FHILEL , B A A3 v T O K A i S O F = R
HED 1 h, PR IE RO,
2.3 HEFEZE

MR R 2. 2 01 F IR A X IE S A TGS
V5t BRI QD , BUE B, 10, 01 mol / LR BRIV W ifE
BT RE 105 , A R X B IA TR D) o 43 A 2% 2 UK HEL
B 20 pL, XIS D 10,20, 40,60 pl, #% 2. 1
TN 5 A AR I, 0 SR 0 1T AR DAERE i (X, ng)
SRR A bR EETH AR (V) AR R T S Pk nl A, 15 4% i
A,B,C,D N Ty R 4351k Y, = 143. 22X, + 733.97
(R2=0.9999),Y,=76.09X; - 2991. 43(R,2=0.9994) ,
Y. = 333.50X. - 2 535.59 (R = 1.000 0) , Y, =
764. 74X, — 26 888(R,> = 0.999 7) (&5 F LW, Z i A,
B, C,D i BERE R 3 B 7E 80. 32 ~ 2 409. 59 ng . 81. 58 ~
2 447.38 ng.83.84 ~2 515.20 ng. 80. 64 ~ 2 419. 20 ng
T [ P S e i AR M O R AT

6100 R 5 5 B BR A o < B 2. 2 30 IS YR % B S VA TR
G, FH0. 01 mol / LERFRYS B A6 B, #6217 R 8
T BRI SE 24 0T AL, B, C, D K Z R e 2 R 1 K6
T FR 235314 5. 04, 8. 64,3.70,5. 69, 8. 34 ng, & 7 R
oM 60. 48,28. 80,12. 32,18.96,19. 17 ng.

K% S RS W 2. 2 00 R AT IR A A R
L 20 LT A A R S AR R 6 UK, T i I T
PGSR AL B, C, D W T ALY RSD 43 51 0. 15%,
0.33%,0. 15%,0. 33%(n = 6) , T2 ALK 2 B R
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A MR R — it (FiE 5 24 202003003) £ i
0.8 g, Wi WE , 60y, #% 2. 210 F 7 kil & il i
W, F2E 2. VI O SRR RE I S 0 SR W T R, 4% AP bR
A AL & A5 R4 AL B, C,D F T
543 54 0.010%, 0. 004%, 0. 040% , 0. 004% , 1 T 2%
T AL, WA 6 a5 R ILF o5 , R T EER
PRI

Fa e M U8 - BiCTR] — 41t (415 4 202003003 ) # 4
KGR FRE , B 100 mL 2SS, 0 0. 1 mol / LERRRVS K
10 mL A, IR R B2 25, 3550 AR ia e Ml ge
W4T 0,1,3,5,7,9,11,13,15 hif 4 2. 135 K (4,
A HERE DN 2 SR TR AR S5 SR AE 15 h I, ST
ot 22 R I 2% JoT A 1) W TET RS R B, 25T B, C, DAY I TG
TS0, - H B0 1A B B ] 29 7E 3. 6 min Y B i 2%
JoT, 2 B UL S I AR, T I FH B .

TR [T - B[R] — L (FE 552 202003003 ) #: 14y
0.4 g AGEFRE , 64, 435 E 100 mL 25 =, in
0. 1 mol / LERFRYA W 10 mL V45 , K5 %5 i AT BE S I
WS mL, IR R BEIT 8 25, Mk il 25 A3 i T R, ¢
2. VT i S5 R AR D A |, T S e T AR, IR AU
Ml R 45 AR T AL B, C, D BYE 4 ke [ R 50 51
101.03%, 93.90%, 98.23%, 97.96%, RSD 43 % H
5.21%,3. 34%,4.91%,5.65%(n=6) .

W R MK 5 2 1) R IR L BCE — I (LS R
202003003)FE 5 0. 8 g, MW FRAE , B 100 mL 78 )i,
2 mol / LERFRIA R 5 mL, IR E 90 min, Jill 2 mol / L
SRR R pH 2 0. 01 mol / L AR FR VA TR
BRI 25, 4 2. 1 00 T (3 S R AR I A L T SR i 5
TEUL BN 2 AL 2) Bl I o B ] — 4t (k524 202003003 )
i 0. 8 o KEHFRAE , B 100 mL A B, 712 mol / LA

AALEN W 5 mL, F IR ICE 90 min, JIl 2 mol / L R
Wi pH ZH M, 00, 01 mol / LR RIS MR BT E 25,
F2 2. V30T S SRR e s i 1 TE LI 2 B
3) E ALK B[R] — it (41E45-°4 202003003 ) #£ 5 0. 8 ¢,
K% FRE , B 100 mL 25 S, i 5% 1o S Ak S TR
5 mL, ZE R EE 90 min, H110. 01 mol / L 5 BR ¥ Ui e IF:
FEZS 2. 1 5T G5 A FUEREI R e S g I T
&2 Cod) iR MEIR B A] —4it (45 7 202003003 ) FF
0.8 g, K% FRAE , B 100 mL B, WK 1 h, 4,
J10. 01 mol / LER RIS WM BT/ 25 4850 , 4% 2. 1T
RS RN A |, TE SR A5 B TE DL IR 2 DL S) SO
W o B — (415 49 202003003) £ 54 0. 8 g, 4 % FK
FE L H 100 mL A L 2 600 1x B8 EE R CE 10 d, 0
0. 1 mol / AR UK 10 mL {7 A , MUK BEIF 2 25, 4%
2. 1R AR R AR DU A L ] SR s I TR LI 2
I S At SV T R s LA R s R LR 2 F
B2 Go 455 Bk F e 2 8 A S8 A R 25 1 T AR R
L TER BRI A5 T, R0 A AT R A L 7E
(SR ID o 87 SN g o N Y 31 i A S N
HZ (0 3% 45 R BB 040 15 8 20 4% T 06 2 4% AH 415 4% ot
W, TR PE R AT
2.4 HmEENE

O HEAE S 4535 HE, 43045 2. 2 00 T J7 v 4% it it
TR, HE 2. 1T €8 3 A A AR I G0 SRV T AR
AN bR B S 8 A, B, C, D 1 & B 45 R
W1,
3 iTig
3.1 FRERRE

EP10. 313 5 EP9. 0 Wit s 4 i 2 F A R] , 76 EP9. 0
B SE Al b T 4 BT RR B, A A 2 AN A i

AU AU AU AU
0.05; " 0.05; TP 0.05, s [ 0.05, I3
0.04{ I : 0.041 |2 Js.e:so 0.04{ 1 : 9.173 0. 04 I:
0.03 ] |5'125 0.03 \ |5"2 0.032. 153 | [s- tod 0.031 Is'loi 5
0.02{ 1] |V 4 0.02] 0.021 0.02}
! 5 ! i N 12.560 11 g 61511.343
0.011 2B \ 86101 459 ootfzpgs L oot L Jlden eo TSR0 ,
| t/ min { t/ min Y e e 1 / min [ t/ min
0 2 4 6 8 1012 14 16 18 20 0 2 4 6 8 1012 14 16 18 20 0 2 4 6 8 1012 14 16 18 20 0 2 4 6 8 1012 14 16 18 20
A B C D
AU AU AU
o,osi 3 0.05; 0.05;
0.04 P 0. 041 0.041
1 5. 101 | 5.019 !
0.0315 330 || 0.03) | 0.031
0.02{" 5 557 4 5 0.0217 70 0.02
0.01{ 5711 8638, 0.017 “5 7| 8.208 11 0.011
I o2\ 863811452 | 211820811196 |
OuL . —— 1/ min 0f e 1/ min [ oo 1/ min

0 2 4 6 8 1012 14 16 18 20
E

0 2 4 6 8 1012 14 16 18 20

0 2 4 6 8 101214 16 18 20
F G

L &RA 2. &KB 3. CE¥Fpas 4. £RC 5 &RD

A - F. ARk (5455 3 BB AR BALEOR L 5 iRa 3 IR R AR B A

G. EHIEH

B2 BRI S RRE aIEE
1. Impurity A 2. Impurity B 3. Acetylcysteine 4. Impurity C 5. Impurity D

A = F. Test solution (conditions are acid destruction,alkali destruction,oxidation destruction,high — temperature destruction, strong — light destruction

and normal conditions respectively)

G. Blank solvent

Fig.2 HPLC chromatograms of the destructive test
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x1 ZEBFMEREMGFIMARSENEER (%)
Tab.1 Results of content determination of four impurities in

acetylcysteine APIs(%)

5 XA ZRREB EKEC EFED
180701 0.010  0.010  0.100  0.003
180702 0.003  0.010 0.100 0.003
180703 0.010 0.010 0.100 0.002
202003003 0.010  0.010  0.050 0.010
202003004 0.010  0.005 0.030 0.010
202003005 0.010  0.010  0.030 0.010
0902 - 2020 — 03004 0.020 0.010  0.050 0.100
0902 - 2020 - 03005 0.010  0.010 0.010  0.010
0902 - 2020 - 03006 0.010 0.010 0.020 0.010

0. 50% AR TS 0. 50% , B AEEHI 42 A, 24 5
B, C,D KK AE 1t 0. 30%,0. 20%,0. 15% , B4R H1 4R
AT 0. 10%, B4 A 3t 0. 50% . BP2020 B 45 ifE
6] EP9. 0. JP17 3% F HPLC 32 45 thil % 60 2% o ALE 2= i
MR AR T 0. 30% F10. 60% . AWF 55 H 2% EP9. 0, B
KA BAAN R A G 4 0. 50%, 2 AR 0. 50% , 1%
TR0 A AR /0N T A 0 TR PR 4% T 2 W
TEARTT T A I O HE B 25 , 4 Fh O 0 2% ot 7 i 4R
LT 0. 10% , R IATH > T. 28858

3.2 BiEEGMRK

TSl AH pH B PR 15 3 Sl A A KAR) (9 pH 4351 4
2.5,2.8,3.0,3.2,3.5, K - 2WE97:3,V/V),
HA OGS AAE AR BRI J2 0 A 165 2y
[ B UG = F ey B, B G pH T, R 06 5 A R
AU B 4 15 BE BV BG N, 24 pH Ol 3.0 I, I8 R 0 5 O
JBT A WEAT] 43 B AH RS pH A THE , 245 A I 5 44 5 B
WEE 118 25 8 T2 T AT 0 2 ) = 0 T 4 A 2% Joi 6 1 o Ak A
pH [ 3G 8 T R, 3 0 0 BRSO 17 829 (pH
3.0)F% 23 308(pH 3.5) LB % &, I AL B A A
K R pH 2 3.0) .

it Sh A Eb 96 2 < 15 UL sh A K OB R R pH 2
3.0) - LIERI L1435 96:4,97:3,98:2(V/ V), 45
I, S LA H Ik D i A R T 44 A 5245 B
BB [k 08:2(V/ V), A B A 1. 66], T
Hypersil ODS A UBHIC 1L i 32 95 7K AR , B0 85 0 3 A1 L
Wk 97:3(V/IV),

SRR th T 24 A SRR, IR, 5
ARV T | Wi T AT 5 i R I RS T4 4 T A (Rl
A BEAR AT 3 B O R 4 BT I I 2 06 B EE T Waters,
Shiseido, GL, Thermo %5 it f§ 3 10 2 C o #1140, & P [A]
A fE I 2 DL B ZE SR A9 Thermo ODS Hypersil C,g #E Al
ODS - 2 Hypersil Cg ¥, H FT# 53 85 200 3847, 8wk
YEH o
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3.3 BEMBEEILIUERE
Y508 PR b R B[R] — 2R 403 P M VR A

FRIRATE ST, 22T A 54250 B FEZE T 8 R R0 €

TS EE Waters fi 80 0 25 FE TR 4 3 PT RES 2 R RS

A AR B Rt FR oy AU I A 6 (B 5 R

BN Z% T ARG A 7 VR ATk 1 AR B0 A 22 Aol A

H Waters AR (354, S sE$E Waters fi i

3.4 BEHEHRL

L g 5 5 kB, 5 R (2 mol / L &L FR 1%

W) 2351 2 Y e 2 R = 04 0 1 R B BORF EP9. 0

R VARSI 1 mol / LARFRVE W 1 mL” 2N

“Nn0. 1 mol / LERFRIFW 10 mL R 75 (1 A

3.5 {HFBRAEM

T IR R v ke B, AL i 7 YR ot e s (1] 74 SE

2577 H AR B BT 1) (PR B B[] 24 3. 6 min) 240 7 19

Z% JBT , % 2R S5 1 W TET RRL B R S (] A S 4T 3 K .

EP9. 0 2R A s i O LR , i s O = >

JCE 1 h JE AR AR B B 20 3. 3 min A 2% BT (2 -

FHBE — 2 — WEWRIRR — 4 — FRTRIE ) i] ZLWE AT JP 17 H2EsK

M R P o 5 A A T AR TRV TS AR

TE PR AT I ARRE S AR B I A 2% T, SR

R A BN AR 25 1, O 208 ANt T IR, A<

R R — 2D R B B R] 249 0. 7 RS 2% o1

3.6 FHEEM

A7 vk R v YR RN A PR R R T

o £ Tt~ e 2R L Rk 24 v oA S o

5% 3k
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