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W OE Re. IR RSP R AR T k. ik R SRR E S, &3%4E % Kromasil Hypersil ODS,
FAFHAH 0.01 mol/L #pik & =47 ik (A pH 4 7.0)- T (B 5 AL) , iR i% 4 1.0 mL/min, %0 9% % % 290 nm, A28 4 40 C,
HHEEH20 uL, LR J A A B.CHE DA R FHE LR 5514 0.416 8~1.042 0 ug/mL(+=0.999 8) .0.195 0~0.487 5 pg/mL
(r=0.9999) .0.389 0~0.972 5 pg/mL(+=0.999 8) ,0.198 6~0.496 5 pg/mL(+=0.999 8) ; & & F& %% 4 0.834.0.780,1.556 ,0.794
ng/mL, %M FE 451 24 0.417.0.390.0.778.0.397 ng/mL; 4% 55 & X %49 RSD<<1.0% , & H M X ¥ 2 s @49 RSD<1.0% ;=
W Z 53] B 98.81% ~102.49% (RSD=1.18% ,n=9) .95.31% ~98.44% (RSD=0.91% ,n=9) .96.88% ~98.44% (RSD=0.52% ,
n=9).97.87%~101.28% (RSD=1.05% ,n=9) . % 3% 7 k@42 AH, 7T TEH A etk s b A X ah Fegml e
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Determination of Related Substances in Pantoprazole Sodium for Injection by HPLC
ZHANG lJing, ZHAI Lijie, GAO Lina(Dept. of Pharmacy, the Second Hospital of Jinlin University, Changchun
130041, China)

ABSTRACT OBIJECTIVE: To establish a method for the determination of related substances in Pantoprazole sodium for injec-
tions. METHODS: HPLC method was adopted. The determination was performed on Kromasil Hypersil ODS columngwith mobile
phases consisting of 0.01 mol/L potassium dihydrogen phosphate buffer solution (pH adjusted to 7.0)-acetonitrile | ( gradient elution)
at a flow rate of 1.0 mL/min. The detection wavelength was set at 290 nm, and the column temperature was 40 °C, and injection
volume was 20 pL. RESULTS: The linear ranges of impurity A, impurity B, impurity C+E \and impurity D were 0.416 8-1.042 0
pg/mL(7=0.999 8),0.195 0-0.487 5 pg/mL(+=0.999 9),0.389 0-0.972 5 pg/mk(#=0.999 8)40.198 620.496 5 pug/mL(r=0.999 8),
respectively. The limits of quantitation were 0.834, 0.780, 1.556,70,794"'ng/mL ; the limits of detection were 0.417, 0.390, 0.778,
0.397 ng/mL, respectively. RSD of precision test was lower than1.0% in'repetitive test, RSD for total peak area of impurity was
lower than 1.0% ; the recoveries were 98.81% 2102:49% (RSD=1.18% , n=9) , 95.31% -98.44% (RSD=0.91% , n=9) ,
96.88%-98.44% (RSD=0.52% ,n=9)_and 97.87%-101.28% (RSD=1.05% ,n=9). CONCLUSIONS: The method is convenient,
accurate and suitable for the detérmination of related substance in Pantoprazole sodium for injection.

KEYWORDS HPLQ;, Pantoprazole sodium for injection; Related substances; Determination
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RYBREE SR o PRI, A 9T 5 2% A0 2 SCHR™ , SR FH = 80
AR TS (HPLC ) # a7 1 g  S P PR TR s il v oA ¢
W i, DA R S8 3 il 0 0 B A v IS

1 #e
1.1 =8

LC-20A % HPLC f¥ , 3 4% LC-20AD XR . G &
% . SIL 20A HT H zh #f # % . CTO-20A #1 4 .
SPD-M20A % 4 B4 51 45 4% ( H A Shimadzu 22 7] ) 5
FE20K %I & 3 (3t |- Mettler-Toledo 23 ) ) ; ZH-2 % i
PR G A CR 25 BLAR MEAL AR ) 5 Milli-Q Advantage
A10 B4l KA (3€ [E Millipore A F] ) o
1.2 #ARE5RF

TS PR A 2588 A R 20k CA &) A
FR ], 5. C058131101,C058131102, C058131103,
FIAK : 60 mg/37]; 7 5T FH PEFCHI il (bt 2, 4 ] s )
I 2545 BR A 1) L L5 203869 , 1A% : 40 mg/3% ) 5 PEFEHE
WAl o B (52 20140511, 2l BE - 99% ) 4% 5t A % B
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il (5. 20140511, 46 JF . 99% ) 2% 5t B %I & (45
20140511, 4 : 99% ) 2% )5t C X HE & (L5 : 20140511,
4li B . 99% ) 7% it E X BE & (L5 < 20140511, 4l f .
99% ) ¥4 B TEINIR IR FRFH A PR w5 2% 57 D X R
(2 [H Waters A, b5 : 20140511, 4655 :99% ) ; Z N
gkl , HARR R A4l , KRB 4K .
2 AEEHER
2.1 fiEEH

f4,3i% #1 : Kromasil Hypersil ODS (125 mmx4.0 mm,
5 um) ; Ji s AH : 0.01 mol/L B R & — ¥ (I 15 pH Ky
7.0)(A)-ZJEB), BB (0~40 min, 80% —20% A ;
40~45 min, 20% —80% A) ; it # : 1.0 mL/min; £ )%
11290 nm; A 1 40 °C ; JEFER 9 20 pl.
2.2 BREIEIE
2.2.1 IRAXIS IR RS PRI FT R e A X BE
2 A B.C.D.EXf 420 1 mg, 535 & F 10 mL
SR, N SRR 25 5850, BVR PE TR f Fn 2y
Jii A B.C.D.E ) BA—XF BE SL IV 557 A Bl B i
FCRT AN BA—F BE R IV 45 W 1 mL, 245 A BA— X B I
P4 80 uL, Z4Jii B.C D \E H—XJ B i P48 Vi 45 40 uL,
B TR — 10 mL s, 0 R it e 25, 550, RiAS
TR A A VAT
2.2.2 MHKMVER BRSNS R, BT 25 mL IR,
TR SIAIE I 25, F85), £2.0.45 um TFLIEE gL,
SR8, BA5 .
2.2.3 SRR B Jr H R E S (2R Y
TEFERI AN 4 mg 4bJ7 PTG HEHE ) , B E 100 mE R i
o N S AR AR IT 2 25, B 5T 4045 wm LR S
i ISR, RIS
224 REGHMEEW HETA 4B 4R C L 42
J5 D &5 By EEFE IR AR o BE B 408 i, BT 5 mL iRl
rh N SIAH S e 2 $ 50, BV
23 REEAMMERMIRAE

BL“2.27 TN TR AN B SV R A A 28 X
MRS R G aE PR A5 T e 3 2.1 0 a3 45
PEREDSE il st @il TE R L. RIE LA, i A
WEAETN , SR AT Y I B Re R B LA 4 B, o0
BE > 1.5 S AR DL PEFEh M A 15 800 , {4 B
B4 11.025 min o Z5HRFHT, HAD RS To T4
24 HEIRMRIS

FEAN N T A A5 MR S R —— (1) BRI IR
ATV« IBORE S i (A S FPEFERIME AR 40 mg) , BT
100 mL &, 7110.01 mol/L Eh MR TAWE 12 mL, T % I
T ¥ E 10 min, fi13E fE 0.01 mol/L & & AL i e rp A,
TN 0.001 mol/L A E AL FNIE - N (L= 1, VIV) Vs ff 5
FEZE L PEA], %0.45 pm G FLUE B L, BeRug v, BY
15 o (2) BB TR it T < RO (i 38 o (R Y TR e
WE4H 40 mg) , B F 100 mL &I, I 1 mol/L & A AL 4N
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W5 LAS I A 2 TR 5 3% T C+E5 4. 447 D3 5,74 5 B
A.mixed control solution; B.test sample solution; C.blank control solu-
tion; D.system suitability solution; 1.impurity A ; 2.pantoprazole sodium;
3.impurity C+E;4.impurity D;5.impurity B

Bl RoGEAMMEEERESHREEILE
Fig 1 HPLC chromatograms of system suitability and

specificity test

VW12 mL, JREEAHATRA A, T3l FIREL h, Iitid
it 1 mol/L E AW A, FEAM0.001 molArZ AL SN
-G (121, V1Y) i I 2 AR5, 22 0.45 pm L UE
gL, BRI, B T3 )R T e PRAE T R - R
piiet o (29 AR T PR R 40 mg) , B TR, T
1200 CAMH 40 min, B, R HI B 5, E T 100 mL i
L 110.001 mol/L S AL NI - 25 (1: 1, VIV) 5T
FEAS,FES, 4 0.45 pm AL BRI, IRER R, B
3o (4) E IR IRATE i T« JBORE: i 32 6 (2R 24 T PEE
PR 40 mg) , BTV ILPY , FF F1E T A il 1R B 1 A
VWL A A e G R 92.5% ), T 25 CAMF FiltE:
72 h, BT 100 mL =, Ji10.001 mol/L & & b A% i -
CNE L1, VIV IFE A, #8550, 42 0.45 pm BAL I
UEI, BRI, RIS (5) 0 HEAE IR b VA T - BURE
i (ZUAH Y T PEFERPERN 100 mg) , & TP, IR H
B (7 500 £500) Ix 580 T BEES 72 h, & T 100 mL 5l
Hr, 1m0.001 mol/L A A AL NI - L0 (1= 1, VIv) i oF:
JEAS BB, 42 0.45 p LB IS ), BREEWE, BAS.

B R BERFE S A B, R 2.7 A
PEHEREINE  Ie s 3, PRI 20 B 2], FE AL TE
PR B R R G BRI X S [ R R, 2%
JRWEAT BT 3 22 AH AR Ak 2SS0 5 T J0 oW 22 [) A R 4%
WA Ao e 22 [ 738 R (3 B >1.5)
25 ZMEXRER

K eI 2.2.17 TR IR A X AR UK 10,15, 18
20.,22.25 pL, #% “2.17 TN @35 S5 AR E | 10 sk g
AR AT DU A G o 1) J3T 2t R 32 (o, pg/mL) Ay A A
b TR () AR HEA T Lk (|1 815 7 A8 2k

China Pharmacy 2017 Vol. 28 No. 15 - 2143 -



100
75
)
Ego
0 1L
00 y
5 1015 20 2 30 3 40 45 0 5 100 20 230 3 40 &
f,min f,min
A B
100 :
15
250
o5l |1
oofpdlds
05 10 15 20 % 30 35 40 45 005 10 15 20 25 30 35 40 45
f,min f,min
C D
100 2
75
250
=
25 i3
0.0 M

05 10 152025 30 3 40 45

f,min

E
ATRWEIRRE 5 s BARBEIAEE s Cmn IR IRFE i s DI REREIRFE i s Bl
TRREIRRE S 5 12200 A 2.7 FERImE 4N 5 3. 2% it C+E ;4. 2% D 3 5. 7% it

B

A.destroyed by acid; B.destroyed by base; C.destroyed by heat; D.de-

stroyed by light; E.destroyed by moisture; 1.impurity A; 2.pantoprazole

sodium; 3.impurity C+E; 4.Impurity D; 5.impurity B
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Fig2 HPLC chromatograms of destructive test
F1 HAFEREZEEE

Tab 1 Regression equations and linear ranges
(GRSl M5 r LI, pg/mL
FiA 9543 631r=386.44 09998 0416 8~1.0420
eI B §=44'533r—-90.054 09999 0.1950~04875
JEIfi C+B =39 208124055 09998 0.3890~09725
JIRD =39 208124055 09998 0.198 6~0.496 5
2.6 TEERSKNRER

B“2.2.17 0T YR A X Bt s VO o, A3 LU AR R, H
“2.17 IR A3 S5 R SRR E 6 U, 10 st T A
MFEMELL Ry 10 1B, 15455t A B.C+E . D [y & it B
(LOQ) 43514 0.834.,0.780,1.556 ,0.794 ng/mL; 24 {5 M4
Feoky 32 1HsE, A5G R (LOD ) 4351 4 0.417 ,0.390.,0.778

0.397 ng/mL,
2.7 HBEERR

BU“2.2.17 500 N IR A 6] BRI BGE B #6217
T 2R SR ERE I A 6 UK, T S U4 T
B.C+E D UgTHIFRAY RSD 43514 0.03% 0.03% .0.06 % .
0.05% (n=6) , KILZAER B R AT

2.8 EEMHAE
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HRORE i (15 C058131101 )i &, L6 4y, 4%2.2.27
TR J5 il w8 Al it VAR, P42 2. 17 U a3 kA
DZE I s T A o S5, A i i v b R i A% T A
2% C+E, 245t A WETH ALY RSD=0.22% (n=6) , 345t
C+E TR AL RSD=0.17% (n=6) , 5. 2% 5t I 1 FL 1)
RSD=0.98% (n=6) , RIAA Ty ik H M R AT
2.9 EREKK

32,217 445t A \B.C D \E By F—XF IR
a7 % VR 4% 18 i, BT IR — 10 mL &, i 0.001
mol/L F A ALENIE W -6 (12 1, VIV st e 45, 25,
1K= S ¢/ R . 7y 11 (NG LN ) g 73R DR AT DO
ARV, 2.1 T g A RN AE |, 10 SR T AR
IR R, g5 R W3R 2,

x2 ERERBER(n=9)
Tab 2 Results of recovery test(n=9)

AR AR, pg BT g Pk, % FHEEEER, % RSD,%
JRA 00134 00136 10149 10082 1.18
00134 00135 100.75
00134 00136 10149
0.0168 0.0167 99.40
00168 00166 9881
0.0168 00168 100.00
00201 090204 10149
0020 1 00204 10149
00201 0.0206 102.49
KB 0.006 4 0.0063 08 44 97.20 091
0.006 4 0.006 1 9531
0.006 4 0.0062 96.88
0.0080 0.0078 97,50
0.0080 0.0078 9750
0.008 0 00078 9750
0.0096 0.009 4 97.92
0.0096 0.009 3 96.88
0.009 6 0.0093 96.88
JCHE 00129 00125 97.67 97.4) 052
00129 00126 97.67
00129 00126 96.88
00160 00155 97,50
00160 0.0156 9750
0.0160 00156 97.40
0.0192 00187 98.44
00192 0.0189 96.88
0.0192 0.0186 96.88
25D 0.0062 0.0062 100.00 99.49 1.05
0.0062 0.0062 100.00
0.0062 0.006 1 9839
0.0078 0.0079 101.28
0.0078 00078 100.00
0.0078 0.0078 100.00
0.0094 0.0093 98.94
0.0094 0.0093 98.94
0.0094 0.0092 9787
2.10 HmBEXRYRNE
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BUAHERE S A5 B, 722,27 TR 32 il 45 {3
VAR, P2 2.1 U A3 A RE DU E | 10 SR TR
TR h S R TR 45 R R 3, R 3 nH,
S it A ARG I AN RN 2, B AR BT A D)
Z&Ji C+E, I 45 <0.2% , K24t <1.0% ; I BIF 254 it o
5T CHE 511 >0.2% , 2451 A ARIK BRI FR .

x3 HmEBAXYWRNESER(n=3,%)
Tab 3 Results of related substances determination of

samples(n=3, %)

Fits RIRA JJiB IR CAE RIED BRI
CO38131101 0.049 - 0071 - 0.120
COs8131102 0.048 - 0.068 - 0.116
COS8131103 0.047 - 0.070 - 0.117
203869 AiKEIRMIR - 0310 - 0310
RSP N A
Note: “—" means not detected
3 Tt

3.1 HHiRAERE

S H A T ORAIREIR (30 CCHI40 °C) XFRE S 43 25 14
oM, SRR SRR AR LS SRR G R GeiE H
PEER O B B ] JC W dn 22 501 5 (R L 40 °C 2% 450
XPRRYE (53 85 B R AR A, HAG R TR o R 03 5
I, ARG R TR R 40 C.
3.2 WINEARpHEE

EEEZE T IIAH A AR pFL(6537.0H1 7.5) XF
B i v 2% 0T 43 2 5 s G5 R R TRBIAH A 1Y
pH 4y 6.5 B}, 22 JBieA 55, E UK 73 25 s T s AH A 1 pH Ry
750 24 BICHB S 28 5T D Jo ik S 40 B s M s AH A 19
pH A0, 2% 4% ot 55 32 05 D R 45 % Jo 1] 1 3 15 39 8¢
U o WA B S AH A pH N 7.0,
3.3 mEMILK

AT ¥ HEA T RS M, 5 5% T A VA R (i
45 :CO58131101 ) FE= IR FACE 0.1.2.3 .4 h B8 4%
TR, S5, AR TR AR 4 h N BB XE I , SR EH
A7 A7 ) Jo I i, AR A VR L 7 T 0 7 R
PG X 2 45 S 7 A AN B i

34 ZHRCHEHIER
TE S FH P FE 7 4 B 2% B C O 5- (AR A
55)-2-1 (RS)-[(3, 4- T A ke -2- Mt gt Bk ) FPY K] IV fsf 7t
Hef-1 - LH- R GROK M 2% 5T E J 6- (50 FP A 3 ) -2-
{(RS)-[(3,4- W 4 JE-2- ML WEJE ) F ] NPT B 56 | - 1 Y
FE-1H-ZRBFRME | 2 5T C /2 DAZR 5T B (B fk ) Ay e 1 Rk
2l A AN BN, L5 2R BT B B AR, TETkE
SEARET . AXSH (W25 g ) (R [E 25 ) R 5¢
TE VAR IS g 2% T C M E I, U B CHE R,
PR —2 5
25 BRI A R TR R, AT TR PR
WA A S BRI E o
S 3Lk
[ 1] 2%, RN, 5K 5 PP FE MR A RS E M5 22 0]
[ 25 4 ,2005,16(21) : 1655-1657.
(2] INFF, RIS TP R e A A A5 TSR B L AR 2
PEEEL [T AL a4k ,2015(10) : 114~115.
[3] FEmz, 5SS HIPEFERI A r) Ay oy i S R 5t
TR HEL[] 4 e 25 5, 2016, 12(4) : 4997504,
(4] MY, BOBTR T A M 2 FEhink )] & 25 541, 2003,
22(3) 184=186.
[y © AR BT, EGE, A PEAERIM A SR By
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