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(FEEREERGERRFARR, B @T 530021)
WE:BH Zon 2 \BLIEEMNRESZANAE XD RS0k MEE(HPLC) &, ik &iE 4 A Waters Xselect HSS T, 4
(250 mm X 4.6 mm, 5 pum) ; 7 30 A48 A F BE BR (12 g 7K B B2 A KA £ 100 mL)5 mL, A2 7K 900 mL, A0 4 274 % (25. 0% ~ 30. 0% #
AR 0.7 g, AAMHEZE 100 mL)30 mL. ZH 15 mL, A R#HHE 1000 mL, F v Svkvh 5 ml; ik %4 0.4, 1.2 mL/ min; %40
KA 264 nm; AR A 30 C; AT 10 pL AR A0 F AN R TR EAL 60.42 ~140. 98 wg / mL 5& B A 5% & 47
BERX R RIF(r=0.9997,n=5) 4% B AT F LRI LE R RSD KT 2. 0%; ©DICE A 100. 11%,RSD % 0.76%(n=9) 5
3 S A F 55 A 100.61%,100. 77%,99. 60% A X 4 ik al b JABLE: 55 4R & A RIR ¥ oA 2o 3 B R TRl 2, K S
B AR 24 h AR M BT RER (AR A) 3 — RUAMLRE |2 - Wb W B 4 - wLe PR (N - ARIEBLE £ S B R ER LR A
LA gk R RIF(r>0.999 7,0 =7); @R E LA A 102.20%, 102.00%, 101. 76%, 101. 96% , 102. 14% , RSD % #| %
0.99%,0.76%, 0. 76%,0.80% , 1.03% (n = 9) ; #& M IR 4 %] % 0.26,1.12,0.78,0.63,0. 13 ng; T F &5 % % 0.86,3.74,2.59,
2.09,0.43 ng;3 A H P L HE LR A, L F 23 4 0.24%,0.41%,0. 061% Z5iE  ZF kA H S RHBJEW, TR T I8 B
EAR A MR A KM A
KT - & A0k AR 3k MBI AR A0 A X R
Content Determination of Nicotinamide Injection and Detection of Related Substances by HPLC

TAN Juying ,JIANG Jie ,LIU Zhuangwei ,HE Hong,YANG Xinzhi,ZHU Jianping ,DENG Ming ,ZHAO Zhuang

(Guangxi Institute for Drug Control , Nanning ,Guangxi,China  530021)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the content determination of
Nicotinamide Injection and detection of related substances. Methods The chromatographic column was a Waters Xselect HSS T,
column (250 mm X 4.6 mm,5 pm);the mobile phase consisted of 5 mL of dilute acetic acid (12 g of glacial acetic acid diluted
to 100 ml. with water),900 mL of water,30 ml of dilute ammonia solution (0.7 g of 25.0% - 30.0% concentrated ammonia
solution, diluted to 100 mL with water), 15 mL of acetonitrile, diluted to 1 000 mL with water,and 5 mL of tetrahydrofuran;the
flow rate was 0.4 mL / min and 1.2 mL / min;the detection wavelength was 264 nmj;the column temperature was 30 °C;the
injection volume was 10 pL. Results In the content determination,the linear range of nicotinamide was 60.42 - 140.98 wg / mL
(r =0.999 7,n = 5). The RSDs of precision,stability,and repeatability test results were all lower than 2.0%. The recovery rate of
nicotinamide was 100. 11% with an RSD of 0.76% (n = 9). The contents of nicotinamide in the three batches of samples were
100. 61%, 100. 77%, and 99. 60%, respectively. In the detection of related substances, nicotinamide could be effectively separated
from impurities and impurities could also be well separated from each other,and excipients did not interfere with the determination.
The stability of the test solution was good within 24 h. Niacinamide (impurities A),3 — cyanopyridine, Pyridine — 2 — carboxamide,
isonicotinamide, and nicotinamuide — N - oxide had a good linear relationship with peak area within their respective mass
concentration ranges (r > 0.999 7,n = 7). The recovery rates were 102.20%,102.00%, 101.76%, 101. 96%, and 102. 14%, with
RSDs of 0.99%,0.76%,0.76%,0.80%,and 1.03% (n = 9),respectively. The limits of detection were 0.26,1.12,0.78,0.63,and
0. 13 ng, respectively. The limits of quantification were 0.86, 3.74,2.59,2.09, and 0.43 ng, respectively. Only impurity A was
detected in all three batches of samples, with contents of 0.24%,0.41%,and 0.061%, respectively. Conclusion This method has
high accuracy and good sensitivity, which can be used for the content determination and detection of related substance in
Nicotinamide Injection.
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P T 2020 4F R 24 B (R ) (8 bR o
DA R ) 7 O o i o R T B 2 2 1) B
FE SIS B E S AT 2y AN
RN 2, (o A A v 75 28 D0 Wi L3 Ay o g b 4 ol
7 R, PR 25 A AR T 225 Sk (7 - 14,
AN T I A B T SR %) e RS I A S R
OB AR 3% (HPLC) ¥ LGB 40 R .

1 U5k

1.1 {8

LC — 20AT % HPLC {¥ ( H A% Shimadzu A &) ) , Bd A
TE BRI AR | DU G IR 55 5 XS205 Y HL T BT R
(Fit - Mettler Toledo 2> H] , ¥ BE 4 0. 01 mg) ;9983 pin b 2]
FEAL C M W R A R P B A A R DL, T 300 W
$51% 4 40 kHz) o
1.2 R#

S TBE Jiz ot R 5 (L5 R 100115 - 202005, & 4
99.9%) , MH R (Z% J& A) X} R 5 (4t 5 2 100434 -
201603, & &4 99. 8%) ,3 — FUHRLMLBE (24 i B) Xf BE &
(L5 4 190100 - 201501, %14 99. 7%) , ¥ A v [
52 SR EF TR 52 — RHE P ke (2% 5 C) X R &
(CATO, It 5 5 0408 — RA - 0004, & 4 99. 5%) ;4 -
M HH JE e (% 5 D) X6 BE (FiE45-24 23070161, & &k
99.9%) , N — S A HH Bt e (2% T E) XF B (4L 5 24
23070164, & 4 99. 9%) , 14 H I B8 K — AR EY)
TR 5 B R VE B R (A T, 3 S O YX6210202,
YX6200702, Jii & % B 50 mg/ mL; B, it 5 R
12230207, JF W EE 9 100 mg / mL) 3 Z i DU Sk g 14
Stk al, KAtk b8 ko dr
2 AEEHER
2.1 fEiEEE

{EFE : Waters Xselect HSS Ty#:(250 mm X 4. 6 mm,
5 wm) s i S AH - B S IR [ B 12 o VKBS R (75 & 99. 0% ~
100. 5%) , FH/KFis B¢ 2 100 mL 15 mL, fin7k 900 mL, F- /i
i G 1 W (25. 0% ~ 30. 0% e & /K 0.7 g K # B =
100 mL)30 mL 5 Z /i 15 mL, JH/KH B2 1 000 mL,
JnPY IR S mL, $E57 5 33 < 0. 4 mL/ min(0 ~ 10 min) ,
1.2 mL/ min(10 ~ 24 min),0. 4 mL / min(24 ~ 29 min) ;
R 264 nm A1 2 30 C; 3ERE S . 10 [TH S
2.2 AREE

HSCHH Pt iz X+ BB 10. 08 mg, K5 % AR E , B 10 mL 2%
IR, I sh A2 7 mL, M5 R A EER, H
TRBIAH R 2, 45D A A A T Fie XoF Bt T8 V5 0 2
TBCHH ot Be Xt B S TP 48 W 1 mL, B 10 mL A2, R
A2, B2 5T, BIAS 5 00 e P X AR A R R o e
SR EZ 0. 1 mg/ mL) .

A3 5 BRI B e K 2= % A, B, C, D, E XF F& i 10. 09,
9.97,10. 05,9. 98,9. 94,9. 99 mg K&K, 50l E 10 mL

R, MR AZ 7 mL, A AR, SRR,
FHI S A R 25, 425, R4S 45 B —Xf HE i Db 48 0 5 S 2%
T HUAS B — X B SL I 45 W5 mL, B[R] — 50 mL 25 HE
o, T B A E 2 RS, BV IR A ) R T I 45 T 5 G 4%
TR A X R AW 1 mL, B 20 mL 2SS0, F R
A2 R AT, RIS A 5 4 e i A X Lt v i (I
NS5 pg/mlL),

A B e X BB 5 9. 98 mg , K B FRAE , B 10 mL 25 i
T RS &I AR A X BRI 2W1 mL, N 3 AR 24
6 mL, 7 i, R B =R, R sh e 25, #850,
R4S 28 G0 3 FH P T IR BE e | 2y Joi e R ot J i R 38
AA1 g/ mL. 10 wg/mL) .

Ko R UG S 1 mLOBEHE N 50 me/ mL)
B 50 mlL 728 5O (35 RO 4 100 mg / mL )&
100 mLZE ) i sh Al 25, $850 R 20U mL,
B 10 mL AR, I s A 25 4250, WS & 2l
FAAHER A (B E R E N 0. 1 mg / mL) .

K5 BRI S 1 m LR N 50 mg/ mL) ,
B 50 mL 25 & (35 T 5 E O 100 mg / mL W)
100 mL 2 i), R A e 25, #250, BIASA X i
o 0 A B A (B R 1 mg / mL) .

RN 55 R T i 1) A Rk K TRV, 2 SR 0 S A I
ML S A T A A VRN R
2.3 HiEFEEE

LRI S (RN W R G018 R
Wy S A I A 3 R e Xl B A R R
FRUG Bt V5 VR S P S A TR, 456 2. 1 00 S A Atk
W, 45 F B RN 25 P RS O T T4, 45 9
[] F14 4 255 R A RE R 2 R o i TR DL IR 1

W SRR G - BURE i (L5 R YX6210202) 43 1] idF
ATARBEIR , S IR IR (100 “C/KWE A3 h) , H OGS0
(5000 + 500) Ix Tl & 240 h], 55 8% M5 % IR
[254 nm P K BEUF(3 000 + 500)1x T HCE 240 h], BR6k
IR CHURE S 1 mL, J 1 mol / LR FRVA W 1 mL, % IR A
1.5 h,Ji 1 mol / L Z EALANIA W 1 mL i pH Z k) , i
PR CHURE S 1 mL, I 1 mol / LA EAL BN W 1 mL, ik
B 1.5h, 001 mol / LERFRYAW 1 mL I pH 2= k) , S fk
IR (BURE S 1 mL, il 10% i1 840 SR T 1 mLL, % 3R
B2 W), 9 2. 2 50 F 7 vk A S TR I Ak
AR 2. 1 T S S AR R DN E I SR I T AR
SRR B IR A 24 0T A B S 89 o (g v AR
10 014 375) ; FALBE IR A4 T A5 B4R 5 B 5 5 R B PRt
R (W T FLUA 50 294) Ui, BB IR 2508 F 2% 5t A 34
(WETFLN 72 975) , A A F 2450 A 28 AL AS B
(W 1A B Ry 48 984 ~ 59 891) , H. A IR it Ho At B & 7%
Jo 5 KRR 5 4% 2 T YT R A 25000 18 T DL IR 20 S B A
NREE 0 DR 00 7 1, e IR 1 3 6 8 8 ] S B 2B K i
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SE A 90 min, 455 F 06 J5 2 OIS = P e
LR R EE NG B B 2. 2 0T A e X R S
£%0.6,0.8,1.0,1.2, 1.4 mL, Zr 9 % 10 mL 75 &
o P S A 2, 50 AR A D e P P X R
VR R % I 2. 2 T R A R IR A % BRI A

0. 10,0. 25,0. 50,0. 75,1. 00,1. 25,1. 50 mL, 35 '& 10 mL
A, A e 25, 5850 V8 A e ke I
MR RE S TR o 2 A e M T R TR R A 1 s 0 )
$2 2. 100 (35 S5 A I, 1 s 0 T AL, Do e vk
BE (X, g / mL) AR ETRTAR (Y ) AR AR R A T 2k

A/mAU A/ mAU A/mAU
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A. Blank excipient solution

respectively)

A/mAU

1. &RE 2. 2FA 3. 2KD 4 Metk 5 2HKC 6. 2RAB
A maitER B A%EAMRER

1. Impurity E 2. Impurity A 3. Impurity D 4. Niacinamide

B. System suitability solution

C - D. xRSk (55 A A Xt ol A2 a2 A)

EEMER)

KAl

E - F. BX&EZ(>AAH £

B1 ZTEMHRESHRERIEE

5. Impurity C 6. Impurity B

C - D. Reference solution (for detection of related substance and content determination,
E — F.Test solution (for detection of related substance and content determination,respectively)

Fig.1 HPLC chromatograms of the specificity test

A. BACHIR

A/mAU A/mAU
35 3 35 35 3
301 30 30
25 25 25
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5 1 5 5 |
N A\ ¢/ min (e —— —— ¢/ min 0= ¢/ min
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D E k
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A. Oxidative destruction

B. &ft# R Ed  C. BM#R D. B#xk E.

&2

B. Blank of oxidative destruction

L KRBT

RamBEIREE  F. BRBHHEIR

BRI 50 B SR A iR A

1. Impurity E 2. Impurity A 3. Niacinamide

C. Acid destruction

80

F. Sunlight destruction

G. Ultraviolet destruction

D. Alkali destruction

H. High temperature destruction

Fig.2 HPLC chromatograms of the destructive test
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Tab.1 Results of the methodology investigation
i b i SRR GERT Wk RER AFERRY  EARER(%n=6) BTEREY
(ng/mL) (ng) (ng)  RSD(%,n=6) s RSD  RSD(%,n=8)
FRA Y=44594X+592.0 1.0000 0.995~14.925 0.25 0.26 0.86 0.21 0.24 1.24 0.59
XRB Y=11448X-633.9 0.9999 1.002~15.030 0.98 1.12 3.74 3.91 1.27
FRC Y=16025X-1617 0.9999 0.993~14. 895 0.70 0.78 2.59 1.65 1.15
ZRD Y=10348X-740.7 1.0000 0.993~14.895 1.08 0.63 2.09 0.80 1.17
FRE Y=99615X-6221  1.0000 0.998~14.970 0.11 0.13 0.43 0.13 0.38
R Bl Y=11172X-295.2  0.9999 1.008~15.120 1.00 0.57 1.91 1.58
MBS EME)  V=12214X-26.03 0.9997 60.42~140.98 0.17 100. 60 0. 66 0.15

[l 05 25 SR UL 3% 1, F B 45 o 70 45 B o 2 k32 3 161 Y
LA M R R

K0 BIR 5 22 it BR A RE < BOAT 5 40 S ARG T ) 28 1 %o
TR VA RO 1, IR S AR AR R, 32 2. 1 T B 2%
PFRERED S, 2 S LAE R EE (S / N) R 3= 1A 10: 135
R I B A SRR A5 SR LR 1

HE 2 B < B 2. 2 00T 5 0 X G o T e
A K S ARG I TR o BRI, 0 38 2. 1 T
S SRR RE 6 YK, 10 W T AN L 45 L LR 1, R
ASARHG B R

TS BURE A (L5 YX6210202) 1, 1%
2. 2000 7 VAT A I A S Bk
BE SR A 6 0y, 32 2. 1 0T (3% 4 R BERE DI SE L 30
SRV TET R, RT3 f o 25 A S SRS D A Ak 3t v
WA 22 A, R EE R A W& 1,

IR TS0 5« HCA P fie %o B i 40,50, 60 mg,
KEBFRE , 4 30y, 70 9B 50 mL A, /K 1 mL,
Fi2 2. 2300 5 il 4 e 0 [ R R A VS A 5
HEHURE & (365 YX6210202)0. 5 mL, 3£ 9 4y, 4351 &
25 mL T A R BN 2. 230 A M) IR A v e
f £ W 0. 50, 1. 25,2. 50 mL, 4% 344, 4% 2. 230 F )y ik
il 25 A7 S8y I [T IO AR T Y AR o B 2 Bl T 45 1
L2 VIR AR SRR il e T A, IR
[T 4 S L 2, SR W O I v P R4

F2 MEEKRBER(n=9)

Tab.2 Results of the recovery test (n = 9)

A FHEkE%)  RSD(%) | Ra FHEKE)  RSD(%)
B (2N ) 100. 11 0.76 | Z/AcC 101.76 0.76
FRA 102.20 0.9 | 5D 101.96 0.80
2RB 102.00 0.76 | &AL 102. 14 1.03

R R - B 2. 2 700 F 5 0 Ak A T
Fe 2. 30T A5 ) o Il e R AR gt 5 VS VA 1 A, 0 i)
T0,2,4,8,12,16,20,24 h B 4% 2. 1 1 (435 &5 {43
FEM A, T 5 e T RR o &5 SR AT D& I A 3k & V5 Y IS B
Z Jo A A, 2% BH R TR TROAE 24 h N RRUE M R AT 1E
W1,

2.4 HmEENE

B3 HERE i (F1E 543 591 YX6210202, YX6200702,
12230207) , ¥ 2. 2300 T J7 il 45 & it W F A D) ot
G0 PR AR A VA, 48 2. 1 TR (3 SRR R E L 3D
SR TR, $e SMPR TSR e S 2= I 5 i 45 1 3 41t
FE S A W AR 2= 5T AL, & 253 58 0. 24%,
0.41%, 0.061%; M Bt e & & 55 51 4 100.61%,
100. 77%,99. 60% .

3 it
3.1 REhEEREF

AU E ()P o, 24 T A L% BT E 2% T DRI
Pk 4 B FIZR T C oA 3 XA B xSl el e 2 4
TLEhAH R SE 1) BURRBERR 5 mL, il7K 900 mL, A0 &
W30 mL 5 2 15 mL, FZK# B2 1 000 mL, £E R i
A (pH A 4.3) , SFBEVENL, 4 1. 0 mL / min, 45 2%
ZR D FR R 2% T B RN AR 0 C 43 B8 RLAF, 2% 0 A
Z R E 516 T S, JOIE T 8 2R i sl A
pH % 3.3,2. 8, ¥ i sh A vh 2 58 ek F B2 9530 pH &=
3.3,2. 8, 4556 i A FIZ% T E () (ki 8 &,
AT 5 SR AE T SR FFOm Y & KR 10 mL, 25258 6 41~
Jo A B TS R KR, 4 B A RN 2% R E Y23 BS B LA, {8
Z= 0 D RV B e TC vk 8 B 3L 2R 43 15, 24 i B RN 2% C 1Y
O3 B BE TR R 5 2D DU S A R TRIME S B )
JORT B 43 185 38 22 [) S | 28 22 R IR 2R, 1 e DO Ak i
= M5 mL.2) B H Alltima Clgﬁ?(ZSO mm X 4. 6 mm,
5 wm) , FBAH A 0. 005 mol / L Bl R a7 8 (1 20%
WERRVARE pH £ 2. 5) — 05 (90:10,V/ V) N shH,
AEREVREI, R HM 1.0 mL / min, 45 5 & W) R AE 6 min PN
SR, 2 T A AR TR E 58 443 1, %5 D VR Ik e
TCIE B s B2 IR R, QNS B e Bk T 0 YRV
pH |\ 528400 B R R [6] 38 8l A B A1) i D &k g
OB A B BB 4L T A TSR E R AT 8, HR
Yy A 0 oy B O e B 2. 1 0 I Bl A .

3.2 WK KIERE
SR A B B AG I 7 18 57 45 00 o X R VR TR
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