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Abstract: Evaluating the uncertainty on determination of flunixin content in flunixin meglumine injection by liquid
chromatography can be used to improve the accuracy of the test results and determine the key influencing factors in

the test process. The flunixin content in flunixin meglumine injection was tested according to Chinese Veterinary
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Pharmacopoeia 2020 edition, and the factors affecting the uncertainty were analyzed. Referring to Evaluation of

Measurement Uncertainty in Chemical Analysis JJF 1135 —2005, Evaluation and Representation of Measurement

Uncertainty JJF 1059. 1 - 2012 and Guidance on Evaluating the Uncertainty in Chemical Analysis ( CNAS -

GL006:2019) , a mathematical model for the uncertainty evaluation of flunixin content was built to evaluate the

uncertain factors in the test. The sources of uncertainty were analyzed, and the combined relative standard

uncertainty and expanded uncertainty were calculated. Uncertainty results of flunixin content in flunixin

meglumine injection were expressed as (102.2 £2.72)% , (k =2, The confidence interval is 95% ). The
2 ) p ’ ,

uncertainty of flunixin content in flunixin meglumine injection mainly comes from the preparation of the Instrument

repeatability.

Key words: liquid chromatography; flunixin; flunixin meglumine injection; uncertainty
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mlL S NS B R - K (7:3) RS S I A AR
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1.3.2 &i#i&#H @if
(5 pm, 4.6 mm x 250 mm) ; JishAH . B B
KR (70:30: 1) 5 K 4< 254 nm; i
wL; A% . 1. 0 mL/min,,
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-k -
FEE: 20

2 GBRESW

2.1 REFHTHAENNE

2.1.1 BERTFHAE BOT R R1.3.2
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Tab 1 Result table of Correction factor

HUEE RS 1 2

X BRSO FREE B/ mg 85.12 85.76

Xof HE A 2 T U2 2 Y/ mg 50.28 50. 66
i HEE i v 92 2 e TR 151.110 147.414 151. 153 167.004
X HE i Y A e e TR R 83.899 80.012 84.990 88. 644
/ 0. 5583 0. 5458 0.5697 0.5378

P 0.5529
2.1.2 RAEFHFhRASRTALFESE B FHOSHE GRILK2,

AR, 1L 3.2 IR @S SRR EERE DN E | D R
AL, H AR T JRUE 4 I 0 U

ARSI TR F R R P e E S RN
b~ 102.2%

xk2 AREREVNEHERE
Tab 2 Results of flunixin content
il fent s 1 2
P ah 1 ORI/ mL 1.00 1.00

Pl RUE S T AR 169. 667 170. 637 164. 109 165. 444
P P BRI A 91.719 91.573 88.420 90.598

S 0.5529
Pl e E i AR R R % 102.28% 103.03% 102.62% 100.97%

I F AR % 102.2

213 HCPAEAEE FUBVM T M bR W I B, W, O X B R BRRE B () 5 Ay

HREFHEEMITELAL RN X(%) = fx
ARt x WIN x VAt
AWNCEE) x VIR x WAt x BE 5 RS

(1) 3 f e E T T 38 Kb /=
AWGD/C RO (5) 4. (2) ARMRA R
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AXE x WAL x A (L) x VXF x B 5 EEA%

100% (3),(3) 2 Ay R X5 BRI W

X

R ARt TR AR S Y 0 T AR Vg o R
B R BEAR B (mL) 5 A o0 X B8 S T U2
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Fig1 Cause —and - effect diagram of uncertain factors in the determination of flunixin content
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B, i A% 25 R W SE R (W) = Oﬁol _

0.00577mg,, ARIEIREARTERE N, 2(W) = O-ﬁS _
- U 0.015

0.00289mg , & MENHE BN, u3(W) = N =

0.00866mg , XTHASAFRE ARG | A BIBREAERE B
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ul(W)? + 2(W X + B3(WXf)? =

0.00577° +0.00289° + 0.00866° = 0.01080, %] H& S FK
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Tab 3 Repeated measurement results of glass container

AR (mL)

u(Vig)
1 2 3 4 5 6 7 8 9 10
5 mL W =% 5.009 5.002 5.013 5.009 5.010 5.007 5.009 5.010 5.010 5.003 0.00336
50 mL FIff 50.017 49.981 49.959 50.028 50.024 50.035 49.992 49.966 50.027 50.040 0.02979
25 mL =i 24.989 24.992 25.026 24.977 25.006 25.013 24.980 25.011 25.004 24.975 0.01727
2.2.2.3 REGIAMAIERE 1220 £5)CHFT  2.2.3.1 1 mL BRI RS R AERG ARAR

PRVE KIEIK RE e J2.08 x1074(°C ") HAIE IS
P =3) AR u(V 34 3) = 1A
2.2.2.4 X BRSSO 5 5 LA HORE X s oA
e Wk 4,

2.2.3 BR&ERAEINGRHTE L5
TSRO 5 AP 2 BE EZORET | mL bRgk
WA 5 mL FRARAI RS 50 mL 525 mL &
IR F u( Vi ) EEME u( Vi) JRE u( V)3
ANTITH 5 mL BARZIK S 50 mL ff 25 mL Sl
FRANR R ()X R T VRO B 2 B K o0 BT A 31 1
mL FUARIR A AN 2 B S LR A AN A
BJE A B A TR A 5 A AT 2

WiERE A1 mL AR R A HBiaE
2 MR AR 228 0.010 mL, A1
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Tab 4 Synthesis relative standard uncertainty introduced in the preparation of reference solution

WiH B u( Vi) HEM u( Vi) T u( Vi) BRI T
e 0.015
5 mL Wi A =0.00866 0.00336 0.00300 0. 00976
- 0.005
50 mL & A =0.0289 0.02979 0.03002 0.05122
. 0.003
25 mL &l 7:0.0173 0.01727 0.01501 0. 02869
B AR R AT u, (Vi) 0. 00249
x5 1mL BREREENEENELER
Tab 5 Repeated measurement results of 1 mL single line pipette
SR (mL)
u( Vi)
1 2 3 4 5 6 7 8 9 10
1 mL WA 0.990  0.996  0.992  0.993  0.993  0.999  0.999  0.990  0.990  0.997 0. 00360
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Tab 6 Synthesis relative standard uncertainty introduced in the preparation of the test solution

I AR u( Vi, ) FEME u( Vi) T u( Vi) BRI 2 B

I mL WA O'Jgi =0.00577 0. 00360 0. 00060 0. 00683

5 mlL WA O'J(;J =0.00866 0.00336 0. 00300 0.00976

50 mL O'Jgj =0.0289 0.02979 0. 03002 0.05122

25 mL &l (%:0-0173 0.01727 0.01501 0. 02869

B BARRT AR AE AT EE u, (Vi) 0.00727
Fx71 EEMNELER
Tab 7 Results of Repeatability measurement
1 2 4 5 6 7 8

SR 162.937  170.631  173.351  167.661 169.667 170.637  164.109 165. 444

PR 0 T A 88.572  92.391 94.96 92.539  91.719  91.573 88.42 90.598

IE T (f) 0.5436  0.5415  0.5478  0.5519  0.5406  0.5367  0.5388 0.5476
[EE 0.5436
PREATIE R u(A) 0. 00607
A AR EATIEFE u, (A) 0.01116

2.2.5 PARIIANGI R EE A IAPIAREIbRIE
ANfE BE SRR A T AR PR i B 2 RIS 5
TR SRIEREE 225 3 IR E . ASLE it
TRAAVBORIXT RS VA Y FE 1 2 [R] — P AR v T Vs e
B AR BB THEE " B ARANE S B2 AT,

2.3 ARAHEEWITE AR EA T E
JE w(X) 45 A R BR v AN S B A 5
AR AR AR A S5 4% e AR U AR N
SEJE (K 2) , B A bR EARTEE N ur(X) =

ur(Wﬁ)2 +UI‘(VX‘T>2 +ur(Vﬁ%)2 +ur(A)? =
0. 01355, &R S8 9 & WUARMEA B E E . u =
100. 0% x 0. 01355 = 1.36% .
2.4 ¥ RAHEENITHE VIRAHEE NG
PRUEAHE BE A R (k) B9, U = u(X) x
k=1.36% x2=2.72% (k=2,EEXIH}95%),
FRARMEN + VRATEERRT, FEF
B S P e F S J YA R N (102.2 +
2.72)% k=2,
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Fig 2 Relative Standard Uncertainties of Components
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