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Determination of the Related Substances in Ketamine Hydrochloride by HPLC

YAN Haijun'?, CHEN Yibo?, ZHANG Fuli**, LIN Liyaz*, WANG Lu’(1.College of Chemistry and Chemical
Engineering, Shanghai University of Engineering Science, Shanghai 201620, China; 2.State Pharmaceutical Administration of
Shanghai Institute of Pharmaceutical Industry, Shanghai 201203, China; 3.China National Pharmaceutical Industry Corporation
Ltd., Langfang Company, Langfang 065000, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for determination of the related substances in ketamine
hydrochloride. METHODS Waters Xbridge Cig column was used; the mobile phase A consisted of 0.005 mol-L™! sodium

hexanesulfonate aqueous solution-acetonitrile-phosphoric acid (90 : 10 : 0.1), the mobile phase B was acetonitrile, with gradient

elution at the flow rate of 1.0 mL-min~!; the detection wavelength was 215 nm; the column temperature was 30 ‘C. RESULTS
The minimum separation between the main component and each impurity was >1.5; ketamine and its six impurities showed a
good linear relationship in the self-concentration range (>0.999); and the average recoveries were 97.6%—103.0% with RSDs of
0.8%—-2.8%. CONCLUSION The method is accurate, sensitive and reliable, which is suitable for the determination of related
substances in ketamine hydrochloride.

KEYWORDS: ketamine hydrochloride; HPLC; related substance
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Fig. 1 Synthetic route of 1 and its related substances

1 UES5HAH

Thermo U3000 =R AH (A1 A CR FH — 4 4
FEZIRI 25 , 98 EI P8R /A F]); Sartorius CPA225D
TR (TR EFE 2 F1H .

1 XTHE S (AR . 99.96%; 5. 200714). 1
JEORZ5EE S . 190919, 190920, 190922). 2(4EfF .
95.6%; 5 190420-2), 3(4LFEE: 99.7%; 5.
191120)., 4(4liJE . 96.8%; Hit5: 20190831), 54l
. 99.7%; b5 20191023), 6(Z4iFE: 97.3%;

H5: 191120), 7(4lE . 95.1%; L5 210421)
¥l b R 25 T AE B &ﬁ?ﬂ%Iaﬁ:ﬂ:'ﬁFﬂk

et iR SIS R, EETIR); Ckt
M%W(@ é&, %Eﬁ%ﬁ J\ﬁtuU); @iﬁ&(ﬁ*ﬁ?@,
E257714)

- 634 - Chin J Mod Appl Pharm, 2022 March, Vol.39 No.5

7

2 FES5%ER
2.1 g

{354 Waters Xbridge Cis #:(4.6 mm»250 mm,
5 um); FishAH A S 0.005 mol-L1 & ehith ik £l 7K %5
-2 NE-HERR(90 = 10 = 0.1), JishAH B M N, #
B YE I (0~15 min, 90%A—85%A; 15~30 min,
85%A—50%A; 30~35 min, 50%A; 35.1~45 min,
90%A), HiH N 1 mL-min!, KK 215 nm, F
i 30 °C, FESHELREE 4 °C, #FFER 10 pL.
2.2 W AYBECH

RS TR B A

X R SV RS PRI 1~7 X R 45 20 mg,
SHET 20 mL s, BRI R ES, #5,
il e B 1 mg-mL AR

rp E AR FH 2852 2022 4F 3 H 45 39 B4 5 1
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S e
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Fig.2 Typical chromatograms

A-system  siuitability solution; B-blank solution;
hydrochloride; 2—7-related substance.
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Tab.1 Results of linearity test

waY 2tk e MR ZE r LMl /jug - mL ! RIER T

1 »=0.286 6x+0.0122  0.9999 0.202~10.123 -

2 »=0.337 1x-0.000 1~ 1.000 0 0.189~9.454 0.82
3 y=0.354 9x+0.0004  1.000 0 0.198~9.879 0.81
4 y=0.441 7x-0.0053  1.000 0 0.235~11.742 0.65
5 »=0.319 3x-0.0022  1.000 0 0.210~10.490 0.90
6 »=0.339 4x-0.006 6 1.000 0 0.216~10.798 0.84
7 »=0.220 5x-0.0070  0.999 9 0.181~9.044 1.30

0 10 20 30 40

t/min t/min t/min
d 1 ¢ 1 1t 9
7 * 78 . 111 142 7 16
0 10 20 30 40 0 10 20 30 40 0 10 20 30 40
t/min t/min t/min

3 EEIERAL e E

aRWINE; b-TRIBERAR: IR d—mibBR ARG oD CIRIRIATR, LRI, 1RSI 2~7— A G ; 8~16-RAA .
Fig. 3 Chromatograms of forced degradation

a—no degradation; b—degradation in acid solution; c—degradation in alkali solution; d—degradation at high temperature in solution; e—degradation light
damage in solution; f-oxidative degradation; 1—ketamine hydrochloride; 2—7-related substance; 8—16—unknown impuries.
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B 227 WU IR IS, SR E
FEIE I N — e VR P TS, SRR, TR MR L
S/N>3 THEREMER, 1~7 F:FR R 0.1 pg-mL™", A
MFREIREN 0.01%. LIMEMELHL S/N>10 715
IR, 1~7 Z8RN 0.2 pgrmL', A2 TEES K
JE 0.02%. & m R T ES0HM 6 5, 1~7 1)
WAL RSD 23500 5.0%, 7.7%, 2.7%, 1.5%,
7.6%, 9.2%, 2.3%, Z5FFA TR
2.7 [N

KB FREC 1 JFORI2E 20 mg T 20 mL =5, F
7945, ARl AZR o BT 2~7 S WGE &, I
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Tab.2 Recovery test results

B
T IR /%
2 3 4 5 6 7
- 1026 962 965 98.3 97.0 93.8
R 103.6 974 965 98.3 96.8 99.5
(50%PI )
103.0 969  96.4 97.1 96.4 95.2
o 103.7 975 97.7 98.2 97.1 98.6
-
ik 1029 982 974 977 989 99.8
(100%BR )
101.8  97.0  96.6 97.6 954  103.0
N 102.6 983 98.2 98.8 97.8 97.3
i 1025 99.0 993 99.8 98.8  100.1
(200%BRJE)

1045 1004 1007 1012 100.1  100.3
S EBCR/%  103.0 0 97.9 97.7 98.6 97.6 98.6
RSD/% 0.8 1.3 1.5 13 15 2.8

2.8 HEEMEIAE

Fie “2.77 WUT AV IR Ak o vk i Ry R P Ak
(100%) B 5 I FELHIMARFE s, AT RECH] 6 4,
M BRI E 1% H B R e “2.17 T
TGRSR E , SRS 2~7 S E A RSD
SN 2.4%, 3.0%, 2.3%, 2.6%, 2.2%, 1.6%,
R EEI RSD N 1.9%, HEEMERL
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2.9 P I

. 75 — BT N AEARTE H B, RS [FAER
HE “2.87 WUNREEAE, 455 2~7 BIiR
%) RSD 4330 4.3%, 1.5%, 2.7%, 4.0%, 1.4%,
1.2%, MZfi RSD N 2.3%. # 2 fiZrHr AFHY
12 3 ARE S ARG I 45 SR L, 4R B 2~7 &4 RSD 437
HT7.0%, 2.4%, 3.7%, 3.3%, 2.1%, 1.7%, K42
J5i RSD 4 1.8%.
2.10 TR YRR S A RS e PR e

Fie “2.77 BT A TS vk i A PR R TR
(100%) B9 5 IR ELHIIMAREE W, FEHE 1% [ B X) i
W TE “2.17 TUT @k & n 3l b, o nl 55
TR B A | i [(1.0£0.1)mL -min '], ¥
WP R[(215£2)nm] . HIR[(30+5)CT. s A #
BRI AN ATE[(0.10£0.01)% |58 X K 45 S 5
SRR, eV LRSS, s
U | % o UG % O U 2 [R) 1 0 R AR >1.5, B
“2.17 TN EGEAPEAEL, IR AR A
SRR Z<0.02%, SRS 2 <0.06%,
T ki I R AT

Fie “2.77 WU AV R Ak T Tk B R R A
(100%) Y I LB IR W, 43l E T 4, 25°C
A7, [HIBE—EmE 0, 12, 24, 48, 72 hPEEEH:
D, AR A TR AN R B 1) 05 A 2% o B oo 4%
WEW, 7 4 CHRMAT, HEMNIERAESEE S
PAANZp T 4 F 2508 <<0.02% , A 2% o 4 %F 25 18
0.03%, A IF IR T8 7 FR(0.02%) 44 5T, Ui
HIRE SRS TRTE 4 CYRR T 72 h INERE s HER
WEURAE 25 CHMT, 22 2 M4 & S=AE 12h
FIAE T 221 >0.03%, XAERN 25 CHRUTF, &
W RS R TR 2 S R 2R 4.
2.1 FE SR

B3 b1 JEORIZE, # <227 TR ik AC il
R SRR B BT BRI, TR, A2
3% 3,

R3 HMAKEAFRMFALNER

Tab. 3 Results of related substances of ketamine
hydrochloride %
Zi ARSI 45 S .
e 2ot i o
Lk 3 4 5 p B

190919 ND ND ND ND ND 0.05 0.05
190920 ND ND ND ND ND 0.07 0.07
190922 ND ND ND ND ND 0.05 0.05

. ND-FRAGH
Note: ND-not detected.
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3 g
3.0 KRR R

K DAD K25t 1~7 g7 il K34, 45
WA 1~7 78 191~203 nm [0 e KW, 1
200~220 nm AL IKGE T TR, (HIEAR FARE R,
F£>240 nm B JL-T-TEMe e, Hh [ 2 SRR 24 4 |
3 E 25 M HE T 220, 215 nm VR AR K,
XS R 1~7 7E 215 nm b py Ry B R, BLgk
MR G I, R, Bk 215 nm VE A
S IR AR K
3.2 fshAH pH AT AYE R

2 LIS SR Ty 1 BORE 6 SRR 8 14 R P S R
AR pHPY, (BAEARSCE (AIE 5T, BERE
A ARG, UE TR BRI . 35 JC S
WS AR R JH T pH, RS e
3.3 MR

FEI P EZ L SEEZM RIOM 258 g ik
R ToH 2 s ARsrEs, Hi, 2, 5550-
(5 min NiHIE), 3, 4 WER12E MBS AL B
WA, XTUERisR AT AL, RS A 1Y
pH. ZEH%, WshH A 19 pH Ky 2.1 (BRI A&
K 0.1%)F, 1~7 WA R AF H IR/ Ny B E>1.5,
3.4 R E M E

S 2 4% 2h ML % 1) die ™ b S5 S R R T 4
B, HE T AL R e . E 25 B ER R
DNIRFAEIT 0.25%, BAFARE 0.5%; EH
2L E 2 BRI 0.1%,  HuAth A 31 s 2 o F
FEN 0.3%, SRR R 1.0%; BRI 25 HLELE 2,
3, 4 BREEYIN 0.2%, RAZLTEBRE R 0.1%, &
ZRIGRREE R 0.5%; =% ICH 8 FJ5 |, RIGLHZy
F o S e A g i, BE 2~7 IR <
0.1%, RFNAANZLFPRE<0.10%, HZ4HRE<
0.5%.

o E AR 22 2022 4F 3 A4 39 45 5 )

4 N

BTG 1 JFURFZG 5 I 2 S il 2P
MR, KT 5, 6, 7 WAER 1 AT
i, FFAE R FER 2 58 25 SLSCR T 1 3
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