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Identification and Content Determination of Main Unknown Impurity in Oxiracetam Capsule
ZHANG Jing, SUN Ting, ZHAO Changmeng, JIANG Jianguo (Hebei Institute for Drug Control, Shijiazhuang
050011, China)

ABSTRACT OBJECTIVE: To identify the main unknow impurity of Oxiracetam capsule and determine its content, so as to
improve the standard of quality control. METHODS: Two-dimensional UPLC-IT-TOF-MS was adopted to qualitatively analyze the
unknown impurity. One-dimensional liquid chromatogram analysis was performed on ST PAK Cis ES column with mobile phase
consisted of 0.02 mol/L sodium dihydrogen phosphate solution at the flow rate of 0.5 mL/min. The column temperature was set at
30 °C, sample size was 20 pL. The detection wavelength was set at 210 nm. Two-dimensional liquid chromatogram analysis was
performed on Techmate C;s-ST Il column with mobile phase consisted of 0.02 mol/L ammonium acetate solution at the flow rate of
0.5 mL/min. The column temperature was 30 °C. Mass spectrometry was adopted (electropray ionization source, MS" and MS~
mode data acquisition). After the target impurity was located by one-dimensional liquid chromatography, it was transferred to
two-dimensional liquid chromatography-mass spectrometry system for qualitative analysis. The unknown impurity structure was
inferred by means of molecular formula prediction module “Accurate Mass Calculator”in LCMS Solution, and the refined impurity
products by preparation and purification were standardized and confirmed. The impurity content was determined by HPLC (with the
same condition of one-dimensional liquid chromatography for qualitative analysis). RESULTS: The main unknown impurity in
Oxiracetam capsules is oxiracetam acid. The content of the refined product was 99.5% after preparation and purification. The
contents of oxiracetam acid in 9 batches of Oxiracetam capsules were 0.05% -0.14% . CONCLUSIONS: The established
two-dementional UPLC-IT-TOF-MS method can accurately locate the peak position of the impurity oxiracetam acid, and analyze its

structure, while the corresponding content determination method can better separate the impurity from the main drug and other
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components, with good sensitivity, precision, repeatability, stability and accuracy. The quality of the finished product of

Oxiracetam capsules can be well controlled by using above method.

KEYWORDS Two-dementional UPLC-IT-TOF-MS; HPLC; Oxiracetam capsule; Oxiracetam acid; Impurity; Identification;
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Fig 1 Chemical structure of oxiracetam and oxirace-

tam acid
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2 AEEHER

2.1 BAFBREPETERRNEEST

2.1.1 &M (D) —4ERAH 5% 5 A FE 8 ST
PAK Cis ES # (250 mmx4.6 mm, 5 um) , i sh4H 4 0.02
mol/L W R — & 8N ¥ W, i 3~ 0.5 mL/min, A ¥ R
30 °C, K KA 210 nm, FERE RN 20 ul. (2) —4E K
AT S5 A AT 25 8 - €3 #E 4 Techmate Cis-ST 1T A%
(150 mmx4.6 mm, 5 pm) , F s K 0.02 mol/L i fadi i
W CHVKBEER A 1Y pH oA 4.8) , i 4 0.5 mL/min, H:75h
30 °C; B U8 Ry LT 55 2 U8 (ESD) , & U5 R R
500 °C, B THLE R 4 500 VOEE FHL) . —4 500 V(i
B0 1 O — s R (O s
), ZFEH N 55 V(IE B PR |\ —45 V(i 7
K)o

2.1.2  WWEIEIE (O A 2% PRI PG
T N 25138 &, 1 0.02 mol/L W8 — SN IS W V% it
FER R AR | mL b BRI PY3H 1 mg A9V, BIAS .
(2) A B %o B VAT 2 e B B R F 67 0.5 mL, B
F100 mL & H, 71 0.02 mol/L BEE — A NI I Fe 22
ZIRE 5T BA

2.1.3  FERMAFUEM SN HEEEERC2.1.270F
X B BRSSP TR A 20 uL, 222,117 00 4%
P ATRAR TS, 22— YE AR (i 25 14 2 B i o 2
RN 24 5 (A5 BA B ] A7 6.607 min, FEULIE 2. %A%
=I5t (f B2 BsF 1] Sy 6.607 min YB3 ) V14551 LOOP ¥R,
VEAT e ER A3 AT , 10 S5 e 28 I T R A TR 2 I o i
BT 3 TR 4. 255 o 78 B P — 2k A (6 %
Pl 4 B BT S 6.607 min (A 41 2% I, 4% 185 1
W43 58 m/z 159.9[M+H] Ml m/z 158.1[M-H], 4> F-Ht K
159, % H 2D-LC-IT-TOF/MS % %i ) LCMS Solution
Ver 3.70 8 3% T 4F i o 19 23 =2 39 I 45 Bk “ Accurate
Mass Calculator” , 25 &b & ¥ &k b  EZRN (5 B
DL BT PG HH 2 A BB R, TR 2% 2% 5 1) 0T RE 40 T
K CHNO,, I HEWTIZ 2% 50 A BT P HH R (fh #2544
AILE 1),

2.1.4  WEPRIREG B PE I FUR20E A, 42 0.2 mol/L
ERPRVE W EX 0.2 mol/L &V AL AN I VR 4 i HEA TR e IR
Je , #22.1.2 (1) " 350 Jy i i B A e A i A3 i
R, 2.0 (1) "I e gk 4 R A I s (PRI ) o
SRR TE— 4 g R B B[R] 24 6.6 min A A9 (5535
WA BH S 38K, 8 WA B A ARG A 5 S, H R R
WS R 197 nm SR $52.1.1(2) "I R 24K I
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Fig 3 Total ion and MS chromatograms of unknown
impurity (MS" mode)
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Fig 4 Total ion and MS chromatograms of unknown
impurity(MS™ mode)

2.2 ZLFREKIFIBERRIH A AR R EEHITRIE
2.2.1  Z&FRBPIVEIHER G EI Ltk S5 0 R
Tl Salif . BURR P ERZY 20 g, BF 500 mL [H]
WO, A 0.5 mol/L & A AL #HIA T 100 mL , BEPEA
i, PRI BT SV 5 h R L5 KRR 2 0 C)
FH 1 mol/L £ PRI W15 pH Ay 4, 7E 50 CAHRAIF T 22K E
TG , R Sep-Pak®Silica [E A A BUNMIEZ T, LI 4
FH ot 1 FH st 3 Y 5 WSCHE VR BV, 76 30 C A& T 28 &
ET,AEEAMRY . BOXRY , i A 90% B EE 50
mL J& , 7E 60 CAAF T I i i, 2 i s I T
0 CEM T RCE L, AT 45 S5 g s 45 5 DU B vk
J& , TE 60 CAUE T T, 15 (A, BPFS 24 i B4 v
PR i

2.2.2  WRVEIHFR AL A HIRRIE  BC2.2.17 TR
il 5 2 A T A5 1) BT P A RORS ] A 2, T 0.02 mol/L
IR — S BN A il AR 1 mL AR B DY R 1 mg
VAT, PR 2. 1.1 (1) "I T a3 4 R AR 2 o >R
g T R — AR TR 2 S o SR P JE R Y N
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99.5% (n=6) ., % "H-NMR (400 MHz, D.O) 43 ¥7 , 4% &
B/8,0:4.40(m,1H),4.14(d,2H,J=17.6 Hz),3.92(dd,
1H,J=17.6 Hz, 6.5 Hz) , 3.42(dd, 1H, J=10.4 Hz, 1.9
Hz),2.87(dd, 1H,J=17.2 Hz,6.4 Hz) ,2.28(dd, 1H,J=
17.2 Hz,2.0 Hz) .
2.3 BhPHIBAG T R BLR FIEER Y & EE

K HPLC #7855l .
2.3.1 @AM SRAIC2.0.1(0) 7T R gk 5
2.3.2 WWEIHE  (DHSSE - H2.1.2(0) 7T
JriEBCH, B . (2) F B X BRIV W« B AR il V5 T
F5242.1.2(2) "B J7 ik m i, B o (3) 2% 5 X) HE S I WA -
R FREL 2.2, 17100 BT P4 AH R A il i 25 mg, BT 25
mL A, 10.02 mol/L B R — SN A i - i e 22
ZIRE BAT NE R AW I FA AT HOZ I 45 W 0.5 mL, &
F100 mL &P, /11 0.02 mol/L B2 — S AN WA R It
ke B2 5257, RIAS . (4) 25 FUEIRNA T U B Hi R
(AP ARE AT AT A AT ECH)) Fae B Ad T ik
& KRB FRIBGE £, 1 0.02 mol/L BARR — S AN VA WA i
HES FVAERA R
233 REUEMAMRE  FREC2.2.17 50N B PR
e i o R, IAC2.3.2.(2) "IN [ B X A A RO
J10.02 mol/L W 2 — &0 B Vs Y s A8 il i 75 B P 30 1
pug/mL B PE IR 5 ng/mL WTR &1, FHi%“2.1.1
()73 T a5 2 AR 5 55 B 2.3.2(1) (3) (4) 735
T A VA TR 2% O B R L A R TR TR 9
FEISE e g L PR 5. 253 oK, B4 PE H N
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AMIET 5000, 25 FUETEHC T4
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Fig5 HPLC chromatograms

2.3.4 FHBRAVE REREEE WU2.3.2(3) W T 4 500)
HESHIAE , DL 0.02 mol/L Wi R — S AN W A s 7R 128 0 A
P AR R AN, 4% 21,1 (1) "0 a3 45 14 20 #6 )
SE o SER, MAEME AR 31,10 1A, A5 B P M R
ARG HI R 8 0.02 ng i 7R 0.1 ng.
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APERE5.10,20.,40 .80 pL, i T AL, 3l A BT P
TERI B PG JH R () AR (X, ng) AR AR R 068 1 R
(Y) YA Rz TR 2, 45 P02 [T U 5 R 530 oy < B
FI PG Y=2 007.2X— 2 647.2 (+=1.000) , B4 41 4 3H i
Y=2821.0X—15783.0(r=0.999 6) . 5H-F01, BF7 Py
TH B Y R A R P 7E 25~400 ng 3 B P 5 g
TR RIS R
2.3.6 EE RIS RS EI2.3.37 I AL Y H I
BRI PGIHFRTR A VAR 20 pul, 32,11 (1) "I | A 44
FELLVEREIE 6 YK, O SR TRIFY . S5 5% , BT Y IR B
U $H iR 06 TH B Y RSD 439314 0.6 % . 0.9% (n=6) , % ]
I EHE 2 AT
2.3.7 EEMRE  FRECEATHE NS (S
180802 )&, 2 6 4y, #52.3.2(1) "I F 7 il £ i by
VW, TA] B H2.3.2.(3) "I T 2% o X R VS U, 40 il 4
“2.1.1(1) 7T S AR E 0 SR TR, 3SR
e A B R P HH R F- ¥ & oM 0.05% (RSD=0.67% ,
n=6), RHUA L LHELEERLF.
2.3.8  JInFEIEIMCRIRES BRI PG HH R B ) 25 (i
5 :180802) i it , 2 9 7RG B E , 430 B T 25 mL &
T RS2 50 pg/mL 2% i) B AR (44 2.3.2(3) 7
TR 5 B BB AL 170,81 1.0 . 1.2 mL, BRAN i R A 7
3Uye INEESG  #2.3.2(1) " IR Jr i il £ ARk il v
PR “2.1.1(1) T @S A FIERENE e SR m AR, 11
BRI, S5 SR BRI JH R S B RE [l
99.25% (RSD=1.6% ,n=9) , 7 EW.3 1,
F1 MERKZRRKELER (n=9)

Tab 1 Results of recovery tests(n=29)

BRER, RRCMAH, EMAM, RRNEE, MEERE  HREEGE, R,

mg [ Ig [ % % %
2504 1252 40 5262 100.25
25.12 12.56 40 51.06 96.5
25.08 12.54 40 52,04 9875
25.00 1250 50 61.70 98.40
2500 1230 50 62,00 99.00 99.05 16
25.14 1257 50 61.77 98.40
25.02 1251 60 I 10033

2510 12.55 60 7235 99.67
25.06 12.53 60 73.83 102.17

239 REMIE  BUE O 4k S W (A
180802) , /M F = FHLE 0.2.4.6 .8 hiv}, #“2.1.1
(1) 730 R s A5 R e e SR A, 255, B4
TUH RIS TR R Y RSD °H 0.96% (n=>5) , F AR i 45 T
TEEIR TS 8 hINHEATEE
2.3.10  N[E]T 8 9 HEAE S b BERL P 2 R 1) 1 = I
B3 AN AL 9 St BB P M i AR A N S L e
“2.3.2(1) 7T Jr vkl g sk S T, R HC2.3.2(3) 7
T % ST BSR4 4 2. 1.1 (1) "I 8% Ak A
PEREIN A2 , T S T AR, SR FH AMPR I 1030 BB P 4 R 75
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i R RERAE 0.4 g 1H5) « e & i = (il A i R
7 VG 1 R 0 TR R < 4% B 6T PR ot V5 R AR R > R i - 82
i)/ (R o X R VR e T R < At R R < R
1% )x100% o FEILAEAEA T 2 00, BOE3E . 4550,
9 HLAE S Hr ARG HH SR PR, L e 5 AR P LR 2.
F2 HRPRNAEBRHSENELER (n=2)
Tab 2 Content determination results of oxiracetam

acid in samples(n=2)

I % Einc2 RATIHR A, %
A 20180701 0.07
20180702 0.05
20180921 0.11
B 264180627 0.16
264180268 0.12
264180269 0.14
C 180801 0.08
180802 0.05
180803 0.06
3 itig

3.1 Bifoim ek

PRAT B VY T e BEAR o v A S8 T i, i
SRk 245 3 U I A o R A S R i R P e i A Sk Cs
FESREAE . ARUSE AR R A ik 550, B T G
FE RIEAT AN Co T O PR R B IRV RN 2 38R . S5 R BUR,
BRTPGH AR E R A3 /0N BOEE Cott b B s i)
A3 BRI AE, FE W T0TE SR = A i AR g 45
U M0 1 5 R R AT 4 B ), R BB PR 56 T 4R A5
1) 242 JoT (0, i DA 5 /b, L F2 0 A9 4 B AN 7 5 >R T ST PAK
Cis BS (O A T B, D (s A b A T T R R A
YLk, AN BB U A 3 XY %) R BE B[R] T ELX 2
JOT B A B R e W B LA Sl — 4 €53 40 BT 1 £
TSR
32 RENWIRINBRIERE

TERfRE T skt i SEnt I, 2535 25 1R 375 HERf 2 17
J B HE W s [ 3 s %o — 2 € 3% 3 sh AR A T 3k
SeSa e EE- K 2 ME-/K K SRR ERZE v AE R 5L, 5T
S S A S AT T — R AR, AR EIR,
PRI Sl R B S E 1 R I @ A P e e F A
EJAEEBIGE AN BB BB AT 43 15 5 SR 7K Ry it sl AH ) 25t B
TR s A I 06 5 1T SR P IR % P 3R 4 ATkt A1
B, EAE DL, IR L 5 & B, DL 0.02 mol/L %
PR R MR R I Sl AR IS, T2 06 5 BR e R R, 5 4%
FR WA Y 3 g B AT, FLUA SEHE/IN 8 1 X6 H A 2% S5t A
AT D) E R HE N 4 Ak bt
3.3 BRPIBRRMFEE

BT YA Tk B , B B AE TOOK R R ENVE T T &
IR IR , A RS T PE HH R (R A- 3556 -2- 54 - LM g
e TR R VIR A A B R R A BRI
DL R AEBRE B 25 T ) R SR =y, nl it — 2
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B E AR S e T E MR R — R AL QAT AR — R AL 5PN B AR R AL F R 89 Hm . 77 ik R w HRE BN
FHAGEEN F TR K A MG, e AT (2 KEH28%) Ik . TIRAFNE — KRR ;20T R INE
(R2#0) Wk FRAFERK A . ELIHAA S 103 5 69 5 20%A8 &3 (HPLC) 45 2L A 3%, &35 4 % WondaSil Cis, i 3)
A 1% BRI R- T (B EBEIE) L i7iik A 1.0 mL/min, A28 A 30 °C, A& &k K 2 285 nm, BAEE A 10 pL., AFNF ABSA %
BB, Y 20 Bk 25 A HR S 0 HPLC 48 S0 B 3% 5 R R O 25 &35 45 S0 B AR 7R & 42 (2004A M) )47 AR B3R 4, 4 52 2
M 4 BIR GRS E AR R P ARRER FTARER EN B MBS AMAS T, R AR R F o Z oA A b, &R 200 M
A 5% HPLC 45 20 B 3 9 4800 B 3 K T 0.900; 2577 16 AN SR 3503 P TAMROR b 45 R Er T 308R )N 35 M Es T (1T Sk Aa
g FENE NESA ET AR FRNE, R T FEN T AEs AN T B R E 6 Z%E5EE 5 %) 4 0.008~0.200 mg/mL
(r=0.999 9).0.010~0.140 mg/mL(»=0.999 2).0.100~0.600 mg/mL(=0.999 3); & &2 %4 0.002 8.0.000 6.0.005 0 mg/mL,#
) FR 4~ #) %7 0.000 8,0.000 1,0.001 0 mg/mL;#5 % B . & A M A8 2 X169 RSD ¥/ T 3% , -F 3 mAf w i & 4 96.27% ~
102.02% (RSD<2% ,n=6) . N & — KAtk K Fnets etk f P LR R 584555 4 (1.6770£0.3110) ,(1.562 7+0.124 5) |
(9.494 0+ 1.351 3)mg/g #2(1.300 2 £ 0.469 2) . (1.388 0 £0.209 9) . (9.811 7+ 1.098 9)mg/g, 40 1d] }b 4% £ F-3 £ 43t 5 & L (P>
0.05) . 453t B —4RALAR K Aotk Godk B B BAE S 5 s 00 — BOMEATF , L — kAL hn TR # ok B P SRR ER T AR8E L)1 B
B A IGAT R A, E TV A — e AT,

KR NG — R R R BRI AN R HRuRsE ek

B S i e S s e S L i st S e S L s S o S e

P A T e A IR A SR, A Bl A - 2- SR - L It o LRI 25,2016, 15(5) : 119-120.
Z R BN AR -0 A0 LM BE 2 TR 28 BT AR (2] &, 208 ol 4 SR G L I Dl 24 B BF S ).
BRI PR R AR N T B s R 255 5 5597 % ,2011,16(3) : 354-360.

G LTI SRR S P e g g e (3] PIREAIEOUS b RARA A E 5 R w9 3AS]. 20154
I 5 4 40 I A9 0 SR 38 ) B ) A TIPS ABFERL IR, 2015:9517656 371575

[4] FEZEEEZ5 B R WS-1005(X-750)-2002 1

i %o B B SR ST B E R
99.5% , AT DA JEAE o B ol R 2R 5 B S7 () 6 e ke 15833 . 1 A7(S] 2003-01-28,

ST €0 18- 5 - T e T R R VA S 37 2 R ,
. . N e [5] HEZE 2GR, YBH06612003 R 335

LG R 5 W o G T A AT , ELARLSE 1 - ﬁ[‘;]_ 2;;3_;'_;

A DA RE B A AR S 2 RO R (6 e o2 B AR, YBHOG622003 S04 8 4 it

HA I B

B RS E BN Rt HEEYY B A5 20154 4 X 47[S].2003-09-27.
BRCHPE2G ) SERE I R AT — A IOMMAIE (7] i BRI KU . S G R B2
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