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B OE B AINERESRAARMBES TNk, Fik: RAGRMEE R, &35+ % Thermo Hypersil ODS, i 3h 48
A A 1% B B 48 R -10% S BAL W T A 4 % - F 82 (1 000:6.4:4.4) , %348 B A THE-F 8 (99.9:0.1) , B 2R L, i 4 0.5
ml/min, T % 9% KA 2, 4 ok K % 280 nm, AR H 35 °C. M E 3BT P AR B e 2o i 2-F K bez  HN-40244 . HN-10004
HN-10002 B Epb A e B2 A%, BR AR O HUABR BN T 5 8740 5 AF i ARG
A R B R E S A B £ R BT (4,=20.999 8) , #a il FR 4 51 A 0.64.0.28.0.29.0.24 ng, & % R4 #] 4 1.30.0.93.0.95.0.40
ng, IS EERERA, TAORMNEEEEN FPHEAYREAE.
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Content Determination of the Related Substances in Lornoxicam Tablets by HPLC
YE Hui-yan', ZHENG Shu-feng’(1.Dept. of Pharmacy, The First Affiliated Hospital of Xiamen University, Fuji-
an Xiamen 361003, China;2.Xiamen Institute for Drug Control, Fujian Xiamen 361012, China)

ABSTRACT OBIJECTIVE: To establish a method for the content determination of the related substances in Lornoxicam tablets.
METHODS: HPLC method was adopted. The determination was performed on Thermo Hypersil ODS column with 1% ammonium
acetate solution-10% tetrabutyla mmonium hydroxide solution-methanol (1 000:6.4:4.4) as the mobile phase A and acetonitrile-oc-
tylamine (99.9:0.1) as mobile phase B (gradient elution). The flow rate was 0.5 ml/min and the column temperature was 35 °C.
The detection wavelength of VWD detector was set at 280 nm. The contents of 4 kinds of known impurity (2-amino pyridine, HN-
40244, HN-10004 and HN-10002), other single impurity and total impurity were all determined in 3 batches of samples. RESULTS:
4 kinds of known impurities and other single impurity were all separated from lornoxicam completely. There was a good linear rela-
tionship between calibration curve and the concentration of 4 kinds of known impurities (#=0.999 8). The limits of detection were
0.64,0.28, 0.29 and 0.24 ng, respectively. The limits of quantification were 1.30 ng, 0.93 ng, 0.95 ng and 0.40 ng, respectively.
CONCLUSIONS: The method is accurate and suitable for the content determination of the related substances in Lornoxicam tablets.

KEY WORDS Lornoxicam tablets; HPLC; Related substances
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PLRAMEF AR F IR YT o HAL =44y 6-5-4- 72k -2-
FLN-2- M g FE -2 H-BEWY I [2, 3-e]-1, 2-BEWR-3-fk & Bk & —
-1, 1- AW . S A DR T E A 2- 2 BRI IE | 5-
S-3-H A -2-WEW SRR (3] B} HN-40244) | 5-58-3-[ (FH & 5L ) Tk
T A -2- I WY 2 T2 (37 B HN-10004 ) 4804 (2- M i 2 6L ) -
Jiti R (17 AR HN-10002) R (TX) o 76 FIPRIE FH 25 L4 24
WCERAS St 0 A o, AH G B RL 5 SR P A FL A ) R
B RY 5 Al B B MRk i 2 i, R R
TR BTE AT S o ik, S N TR TR B AR A
T8 e S5O €535 (HPLC ) ¥k, 85 SRR A &0 B 5 A
K2R 5T, HoAJ 3 Ak DA G R Ry o) B e AR R 1 TR
B T U B P & SR T i, DI 3T 4%
T W T B 2 e (1) BRI B0 4 T AT R0 4 o) S 1 B
R ER . 45 G FARMEAE T T2 MR, kT2
TX O AR TR 2 o], s i 550 o AN B ARSI R e AR SR i
K TX Wit
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1 #e
1.1 I%=5

Agilent 1200 A (R, A5G AT AR PAASI 45 035 TAF
i (£ E Agilent BHE A FRAF])  XS105 75 73 2 — 3 i R
i AR FER 24 F]) -
1.2 HR5EH

SRR (HE5:001,002.,003, #LA% : BE - 4 mg) &
H X HE S (FE5 . RS2745, 415 : 99.9% , ) . 425 HN-10002 X}
B AL (HE5- RS3117, 4 81.3% ) \4%JF HN-10004 % B &y (41t
5 :RS3129, Al i : 99.8% ) \ A4 ot 2- 24 KL M WE XF B L (L5
ASQI54A, 2 i : 99.9% ) . 4% Jit HN-40244 X g 5 (4t 5 .
RS2720, 4liJ% . 85.7% ) & Jf TX Xf IR 5 (1t 5 : RS2598 , 4fi i
99.5% ) 357 i 1 Aalb 3 s Bl R SRR TSR =8
Jie REBRENIS R AT 4, F L | Z G ¥ A G4l /K M 781K
2 HEEER
2.1 @&t

{38+ : Thermo ODS Hypersil (100 mmx2.1 mm, 5 um) ;
SN AE OBR BEVRIBE ) « 1% B R BV T -10 % 2SR AR D0 T BB s
T-FEE(1 000:6.4:4.4) FIESIHH A, ZIE-F1(99.9:0.1) i
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B, iEiE - 0.5 ml/min; A7 1 : 280 nm; AEilR 35 Co B
FEVEBL LT WA 1.
®1 BEXRRER
Tab 1 Gradient eluted procedure

fif i) min WA, % WAHB, %
0 97 3
33 70 30
37 70 30
) 97 3
83 97 3

22 ARHEE
2.2.1 IRAHERIGH R . IEEEREN5 g 7F 400 mUK i,
PR ERS 600 ml FEETR A, INA 0.1 ml 52, TR ATEPAS .
2.2.2 TR A X BTV W A o RS WP BT R
HN-10002 . HN-10004 , 2- % K& 0L g HN-40244 % [8 5 4% 24 10
mg, TX X R i 29 5 mg, 735 BT 100 ml i, IR A A
IR B 20 57, IS4 R IR SR I 4 ¥ o 0 BIDRG  4ik Hi
SUEEHE JHN-10002 \HN-10004 % B8 S IF- 4534 5.0 ml 7 2-5 it
Nk AE  HN-40244  TX % B V45 %8 3.0 ml & T [7]— 100 ml &
T IMEA R iR R 2 208 5, BAS.
223 REUEERIGH 8 B HET I 20 10 mg, B T
100 ml s b, IR AV 7R e - 188 28 221 1 5 PG 435 i G
YW 0.8 ml 2 100 ml &P, R A RIM R ZE 2% 5857,
JHIFE .
2.24 AR O H A8 o RS BEFRIBURE S AR S (A
WrE B 40 mg) , BT 25 ml i, A 20 mlR &5, 729k
b L 220 v/min 47 %7 2 h, R AV UGB 2 2058 5 AR dh
VSRR B AT B0 10 min, BRI RAE M A W
225 MR P £ o ATy BRI A RRNE i, 4%
“2.2.47 BT B R S IR RRA
2.3 REERMERE

2,27 TR AR IRAS 10 pl UEREAI BT o TRAA S BRI TR
A5G B A ) 57 PR 1 B9 RSD ANBE KT 3.09% (HERE 5 YK 5 24 it
2-Z JLNENE \HN-10002 . HN-40244 \HN-10004 . TX 545
F 2 (R 58443 B H HN-10004 5 TX W44 85 B 1 KT 1.5,
RS /N 10 10 BRSO S MK
T3 000,75 (IR T, iR L 1,
24 HMERER

23 A S5 PR BUBUR 3 E B \HN-10002 . HN-10004 , 2- 28 K&
ML RE  HN-40244 % BE G 25 0.01 g, B T 100 ml i, &
VB RN R R B 208 850 VR R IR I A . 4 kG %
HEICALE S B HN-10002 . HN-10004 X I8 5 I 45 Wi 4% 0.25 .
1.0, 3.0.5.0.7.0.10.0 ml, 2-Z LML AE . HN-40244 %f B8 5 P 4%
Wi4%0.1.1.0.2.0.3.0.4.0.6.0 ml'ETF 100 ml £ 4, HIR& %
SRR 20, $25T, BT RGN X IR . 0 IR R
W10 pl, FEAVRAH G TE, 0 TS B, DL B () Xof e 1
FOERREINZ , et X R0 R & 2,
25 LTEMHRE

A3 BIFRIBUAS 5 4085 (622 001) 38 1 (248 08 B 40
mg) A4S FURRLS 540, 23 3% R A4 . (D BRBE 3R
0.5 mol/L AYERFRIATR 10 ml, KIS 30 min, ¥4, F 1 mol/L
A EER RN, B BRI (2) IR - 1 0.5 mol/L
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Fig 1 HPLC chromatograms of system suitability test
A. mixed control solution; B. sample solution; C. sensitivity solution;
D. blank excipients solution; a. 2-amino pyridine; b. HN-10002; c¢. HN-
40244;d. HN-10004; e. tenoxicam; f. lornoxicam; g. other single impu-
rities

F2 FHRNYHZLEXRALRENR ESPRER

Tab 2 The linear range, detection limit and quantitation
limit of each component

i LG, pg/ml oy St PR, ng &R, ng
At 0.2478~9.9101 0.99993 y=10.339 23x—0.548 275 0.49 0.98
2-ZHEMIE 0106 8~6.4076 0999 89 $=9.699 56x—0.409 691 0.64 1.30
HN-40244  0.186 6~5.6099 0.99998 y=7.628 99x+0.013 828 5 0.28 0.93
HN-10004 0200 0~7.9999 0.99999 y=9.539 65x—0.128 386 0.29 0.95
HN-10002  0.2383~9.5309 0.99999 y=19.492 41x+0.187 322 0.24 0.40
(AL 10 mi, K INEL 30 min, 0%, F 1 mol/L £h 12
TR, 0 B BT 5 (3) A AR - e ol A A b i ik 2
ml, ZKEHIFE 60 min, B2 5 VR A 2 10 ml, 25,0, B
W5 (4) MR < 120 “Coif B %5 B 5 2.2.47 30T ik
AR 28 k5 (5) G BRI : T (4 500 £ 500) 1x 580
TR 3 A, B 2. 2.47 300 R S i A ik 4
I3 BIBCL0 pl i A GG T o3 M. S5 SRR A S TESR IR 4%
PET LA, TOREAR 74 s FEsm s R S R A5 0 N O R
B i TXSh AR AAS K TE AR ARG A5 1 AR E L A
Jit HN-10002 , HN-40244 | TX 55 AH R A, HLIH A 2% 57 11 4~ %4
WA TN . & B W) 5 3 o 0 B e Tk B RAT 43
HN-10004 5 TX (1953 B BEEBI R T 1.5, B0 5 (925 LRI
ETCHN ., AT LA 2,
2.6 WHRSEERIAE

KR A XS B VOB R B, R IC S RS
M LAy 3 10 B 43 il 31325 A D2 o A A o B A el PR A
R AR IR 2,
27 EEHRW

2,247 R 0 )5 vk g AR A R (HE - 001) 6 3, Bk
FE IO R E . 45288 & P 4% 5T HN-10004 ,HN-10002 B2
AN ZR B B A RSD 735124 0.9% \1.4% \2.0% (n=6)
2.8 RREMRE

HLU2.97 T NS 001 i HEIC A B R, 43 IAE 0.2.4.8
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Fig 2 HPLC chromatograms of specificity test
A. samples destroyed by acid; B. samples destroyed by alkali; C. sam-
ples destroyed by oxidation; D. samples destroyed by high temperature;
E. samples destroyed by light radiation; b. HN-10002; c. HN-40244; d.
HN-10004;e. tenoxicam; f. lornoxicam; g, h. other single impurities

12 hEHIRE , AR AR i K 2 B e (AR AL B 2 I e g
P 8 St v R 2% 5 A G B AR AR, -2 3k e |
HN-40244 .HN-10004 . HN-10002 , 48 b5 5 ¢ . 2% it #4119 RSD
4334 0.0.0.16% .0.21% . 1.4% .0.08% (n=5) , T W fit i
WIREEIR T 12 h NEaE .
2.9 HMEXYENE

TR (FHE5: 001,002, 003) 4436 &, 3% 92.2.47 T R
B TR A s T T o A 2 I X A T TRV B ) R
RIS 10 pl, 43 EAE i it e 1) 5 AR o v T (6 1 Tl v
15 240 LNE g HN-40244 . HN-10004 . HN-10002 {4 &4 fisf [i1] —
SR, UGB Rt BE A e R

AT AR < W

%ﬁ:$@g§§§ﬁ%

AR AV R P A 2 ST I TR, A S P R
REAh B I8 TR R 45 2% SR ARG A TE IR F-, W R~ o
(g), WHFER B R (g) o

B 2-5 BNk IE  HN-40244 . HN-10004 5 HN-10002 435I
844 0.1% .0.3% .0.5% 55 0.5% ; HA B2 it (AU 4% TX) AN
53 0.3% ; 2 BB (NUE TXO ARG 1.5% . A 3P T
FERERNE 3,
3 1Tt

(1) 2 & 7 A R 58 1 AR & STk ™ O 1 44 37 3 A1 0.05
mol/L ) KH.PO, 7& i - £ M5 -H B (60 : 23 : 7) F10.05 mol/L 1 £,
FRENVA T (pH 6.0)-F i (45:55) o &5 HN-10004 5 TX 1943

xfx100 %
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Tab 3 Determination of related substance in samples( %)

#e
AR 001 002 003
2L E K FHith K
HN-40244 P it PNt piot
HN-10004 0.08 0.08 0.07
HN-10002 0.06 0.06 0.06
St B 0.03 0.03 0.03
ZR I 0.20 020 0.20

B /INT 15 AL T U S AH B AE 24 22 pHAE A
REA ALY B . TS R 59 MM 0T, in A 241 SO A
B R R B A B AR a2 DA DU T 3R Ak e Fn SRR
DU T A3 A B X A BT A R T T b, R AR
WU T B BT SR RGN . AR ST S I sl A
TER B A FOIA SRS 7 xR S AR I T 3R, 2 L AR
A3 B HN-10004 5 TX, SEAFIHA AR AR
(2) A SR B W A6 S Ik Bt 2 Ry Rt 1 il A8t
FETI T BRI 2, 52 P8 T 35 R F A5 2% 0 5 St e
J5RE P18 AE X B B ) SR o 4% 2 T 1 HH 7 B I AR T3
ol €6 T AT X 45 S BT A DR BRI OO, 45 SR R T e AN TR
8 A R X B ST T R AR A I R AR — B, BRUE, 7
TCIEARIUAS A R Tt B I 2, W B ORI 2 S
SRATET B AR R B B DRI A 45 A T g L, 3R
TERE AT SR LA LR 4
x4 3MEEESTERILE

Tab4 Comparison of 3 kinds of chromatographic columns

(i BT AR R ER ] £
Waters Spherisorb ODS 2-F e 0.05 0.81
(150 mm x 4.6 mm) HN-40244 043 141
HN-10004 0.75 1.08
HN-10002 0.18 0.65
X 0.76
Hofn 1
Hypersil ODS 2 HE 0.05 0.80
(125 mm x 4.6 mm) HN-40244 042 141
HN-10004 0.73 1.09
HN-10002 0.18 0.66
X 0.75
BN 1
Thermo Hypersil ODS 25 EMEE 0.05 0.83
(100 mm x 2.1 mm) HN-40244 045 1.39
HN-10004 0.77 1.08
HN-10002 0.17 0.66
X 0.79
Hbet 1

LR LR Ay R R AE S e, S5 A, ST,
AT TR S R oA SR
52 3Lk
[1] A, RIS SR AE HPLC 20 5 v 5 S H 6
S S5H YIRS a4 & ,2004,24(4) 434,
[2] FaSUhE B I B e ik L [0). 25 4
27 E,2001,21(6):389.
[31 T H/NE & EREMHPLC . P B F L&,
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B E R PR R TR Y kT R EAHR A PPN S SR8 k. ik RA R AR A 0.9% RALH
T A A A K A 262 nm, FI 5 B R0k AR &5 R 4 T R A RIA . AR TAEL Y kT BARUR R A KM R A
37~740 pg/ml(r=0.999 8) , F ¥ Enlc & % 99.80% (RSD=0.4% ,n=9), 247 k&FMILER — 5. ik ATy B MRk
Ay ik, TR TR AER T ok B R AR K S AR P P R S e A

KGR RIS T ALY kT B RS S alE

Content Determination of Ropivacaine Mesylate Injection by UV Spectrophotometry
LEI Xiao-xue, TAO Yuan-jing, CHEN Wen-zhi, WANG Li-nan (Yangtze River Pharmaceutical Group Nanjing
Hailing Pharmaceutical Co., Ltd., Nanjing 210049, China)

ABSTRACT OBJECTIVE: To establish a rapid method for the content determination of intermediate product of Ropivacaine me-
sylate injection. METHODS: UV spectrophotometry was adopted. 0.9% sodium chloride solution was taken as solvent and the de-
tection wavelength was set at 262 nm. Result of the method was compared with that of HPLC method. RESULTS: The linear range
of ropivacaine mesylate were 37-740 pg/ml (»=0.999 8) with an average recovery of 99.80% (RSD=0.4% , n=9). Results of
content determination by 2 kinds of methods were the same to each other. CONCLUSIONS: Established method is simple, accurate

and rapid, and it can be used for quality control of intermediate product of Ropivacaine mesylate injection.

KEY WORDS UV spectrophotometry; Ropivacaine mesylate injection; Content determination

FH it 52 % WR 5 [X 73 54 7 (Ropivacaine mesylate injection)
SRS R RREN | 32 o3y FR R 2 R [, fh2F 44 FR
9 (8)-N-(2, 6- - HI HEIE KL ) - 1- P H-2-WR e PP B i P T R
B R 2 R - PR 76 8 A XA AR SR e MR, 445 SCiik A 3 R
FH AR £33 (HPLC ) 325 I 7 FF 8 3R 2 R 4 DXL SR 9 5
Y, H T HPLC A FRABUBA , ANE G KA =1 it
X v ] 7 il R A3 T BRI DL B R PSS M S B T
W7 R R 2 R R T SR | 25 SRR I i ik
PRVEfE R PR
1
1.1 {25

UV-2550 RIS EETH (H AR A )  AG285 B HY,
TRV G EARR - FE R 228 W) ) ; KQ-250DE A7 A 75 i
VRS (R A A A A HD
1.2 #Am5iEF

FE i T 251 WIR = DR Bt v ol o 2 b A S F 9 B, it
5:100548-200401, 4 J# : 100% ) 5 H Tk R B WR 5 R 599 ( A
il , 45 12110711, 12112011, 12112111, HLH% : 89.4 mg: 10

ml),
2 HEEER
2.1 FHR SN R RO EL Hl

2 FR I i 5 2 R R DR RS 7, 0.9 % S AL s
TR AR 1 ml 2 BRI 2 R IR 1.85 mg MITE M, BIAS-
22 HiXAARMES

W 25 P R R 2 R I IR T S 0 e (2 A0 24 T R
R [H 8.94 mg) , BT 25 ml A, I 0.9% S AL AMEs
BEZE 5, .
2.3 MERKHERE

2 BT R R 2 R DR BERRY 4898 10 ml %5 50 mil 7
T, 0.9 % S0 BNV VRO B 25 20, A Sy ) BRI VS, L
0.9% F AN I J 25 11, 75 200~400 nm 3K 38 Fl N 474
1 S R R R R R AR 262 nm K Ab A f R
L, 34 262 nm VE s B
24 EEMLE

e b il 2 AR AN 5 R R 2 IR A1 11 B P A 4B
T8 A, AR T VA TR 1 ) A5 B AR 8, FH 0.9 % Sk

1O OO OO0 OO0 OO OO0 0O 00O IO 00O 0O 00O 0O 00O 0O 00O 0O 00O 0O 00O 0O 00O 0O 00O 0O 00O 0O 00O 0O 0O 0O 0O 00O 0O 00O 0O 00O 0O 00O 0O 0000

2002,37(1):54.
[4] 3K#EZE, mgk, B S0 E T S 9 HPLC %2 [7].

S B, WESETT I 2 AR U . FRLE : 025-58616120, E-
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T E E 2Tk 4 E,2004,35(7):427.
[5] BSOS LIS . S OB (ke S B s B A i
B[] 2 4 2005,17(3) 1 55.
[6] #rF-HPLC 2 E kA 5 Ee 4r BUH A e i) %
[P B2 5,2011,22(40) .3 822.
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