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Abstract: Objective To evaluate the uncertainty of a new method for the determination of etoricoxib in human plasma. Methods
The mathematical model was established, and used to quantify, synthesize and expand the influence factors including precision,
weighing, solution preparation, drug-spiked plasma preparation, extraction process, matrix effect, linear fitting and equipment factor
in the whole process of determination of etoricoxib in human plasma by the mathematical model. Results When the confidence
probability was 95%, the low, medium and high concentrations of etoricoxib in human plasma could be expressed as (33.3£8.61),
(322+18.3) and (2 507+140)ng/mL. Conclusion The uncertainty of new method mainly comes from linear fitting, solution
preparation and matrix effect.
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1 #MR5E%
1.1 FENEE

Waters Acquity TQS i i1 R AH €5 5 B 5 i
1% , 2 [E Waters 2 1 ; Mettler MS 105 73 #1 & °F,
mettler % M ; 5804R ik i& ¥ % & O AL, 18
Eppendorf 2~ &) ; 257l PRI L E R 5t
1.2 A5

FE % E (5 1-AMZ-76-1, i & 5 51 98.0%,
Toronto Research Chemicals Inc.) ; /K #£ % & -d3 (f¢
5 1-RBO-8-1, Jii & 4 % 98.0%, Toronto Research
Chemicals Inc.) ; H ¥ ( T %5 UN1230, HPLC % ,
MERCK 2 @ ) 5 ## 46 /K B Milli Q & 4fi /K
X (Millipore , USA) il 15
1.3 SArEpH

% F A ACQUITY UPLC HSS T3 (50 mm X
2.1 mm, 1.8 pm) s i BNAH A /K-HEE(30:70) , AR R
#0.35 mL/min, ¥ & 40 °C, #¥E & 0.2 uL; ESI I ,
BT 2 RSB Iy 2 B 3.0 kV; 5
TR E 150 °C s it i 75l FE 350 °C s it %5 771 <
I 650 L/h; Ailf 1 f% 28 eV F14i i (8] 100 ms; 5E & 4
BB 7 %t e m/z 359.0/280.1 (WK FE ), m/z 362.0/
280.2(MKFEH E-d3) .
1.4 ARECH
141 RPUBREVE I K 5 FR B FE 25 8 0] HE
10.21 mg, H ¥ 52 2515 1.00 mg/mL fif & . K55
O B it 2% Y5 PR R 2 B, BD43 0,304 1,00
3.00.10.0+30.0.60.0 ng/mL ] F 51 b5 1H 75 0 BA S i
K 9 0.6.6.0.48.0 pg/mL K P L B 8%
R
1.4.2 WA RECH]  FREUKFES £ -d3 2.55 mg,
FH B 79 2.50 mg/mL () P AR % #5925 R B
120 pL P4 A7 fidh 2% V00 A FR B3 B 0 45 42 100 mL & )il
W, A3 IR E N 3 ng/mL N AR TR
1.5 RRIEAREE/BRIEHE G A ECH

W HX 5 VA< B2 s A/ 0 B 4% RV VS wL, M
95 nL A% I, W iE30 s, ISR E 0 B
15.0.50.0.150.0.500.0.1 500.0.3 000.0 ng/mL FIFRAEIL.
HAEAH L2 30.0 ng/mL (QCL) . 300.0 ng/mL(QCM) .
2 400 ng/mL(QCH) ff 5T 4% Ff i o
1.6 M¥EHRALLIE

WA IF b5 FF /53 45/ F5 D 1f 3% #5100 pL B
1.5 mL .08 W, I 50 pL 4 FRIE ¥R 500 ul H
B, W 1€ 30 5,4 °C. 1 610X g &5 0» 10 min, B &
HEFES AT
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®1 KEEEESNELHIE(n=18)
Table 1 Repeated measurement of etoricoxib

concentration (n=18)

A%/ (ng'mL ")

.
i 41 412 43
QCL 33.1 33.9 33.9
312 333 322

343 34.0 333

32.4 338 335

342 32.0 32.4

338 338 335

QCM 308.0 324.0 325.0
319.0 321.0 326.0

308.0 325.0 329.0

328.0 318.0 327.0

311.0 317.0 334.0

321.0 317.0 331.0

QCH 2702.0 2326.0 2567.0

2 466.0 2424.0 2 486.0

2676.0 2309.0 2638.0

2 488.0 2426.0 2516.0

2712.0 2308.0 2 606.0

2 463.0 2 470.0 2538.0

U.(1, H) = 0.008.

222 MESIAMAHEELU,(2)] HELE, R
P R T SR AN € B T ZBE AT AR T A
SEVEA, BT L RSP RS E ()28 0.01 mg. #%352)
SATHELE, AE T () =V3, BN E R} % (a)=
0.5¢, RV HAE iR 2N «

0.5
U (A, nonlinear) = % -2 0.0029mg
3

K HEHZE SRR ZE R ay=a, MR H 3l
iﬁ%%l@ﬁ‘]i%%%:a 050

U( A, zeroing) = k¥ =5 ~00029mg

ARG IR, R HIVMEAE LN -
U.(m) =\/U(A, nonlinear)’ +U (A, zeroing)” =0.004 1 mg
MAE T [P PR B AR AR HE AN 8 FE A
U.(2) = Ucrflm) = Oi(())?;ll ~0.0004
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X B b 402 51 N AN 58 B - 4235 &) 43 A Ak
B, AR AR AE AT E T

1-98.09
U (s)= L 280%

(@) YHE 9 V% JoR 42 3 T ) e R 51 N B A

=0.0115

JE JEE TG ) VA 21 ) #% ke 9 Thermo Finnpipette
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20~200 pL (PO H1100~1 000 pL(P,) , H: 75 f 1 i
KAZESHNE02 L. +0.8 pL. 1.6 uL A1 £8 L,
2 mL(P) 5 mL(P)BRE =& KRZEDN
4 £0.01 mL Al £0.015 mL; 10 mL 2 &I (V) Al
100 mL 25 &) (V) 5 K ft 2293 71128 £0.020 mL #l £
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U.(P,) = ( Ka)_() 1 \/31;6200) =0.004 6
U,(P.) = ( Ka)_() N xglooo) ~0.0046
U,(Ps) = ﬁ = (\/O;)Xl 2 =0.0029
U,(Po) = (Ka)_() = (\%)155) =0.0017
U= =_010 500057
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WRFETE 2 B AR v R e A2 358 10 mL
BRIV )1, BB 20~200 pL(P) 1K 100~
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0.004 6

2 2
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224  BCHIRIEARFESI AR AHIE ELU (4)] A
1l 182 1E s A A8 FH B V4 S B 43 5ol R - 2~20 pL #
WA 1% ,20~200 uL B A 1K, T X A v AN fff



£ 2624 - FF44%E F12H 2021128 {;ﬁ-ftﬁzﬁi. Drug Evaluation Research

Vol. 44 No. 12 December 2021

%}gy‘j'
U,(4) =/ U,(P,) +U,(P;)" =0.0087
225 HMEaIRBUE RS NRATE ELU,(5)] B
I L TR B BT A A, BEIRE 6 4, 421,67 T Atb
G R A3 25 N bR T AL LU B D C B 18
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DU HE 28 G v A R Jo 428 o [ Wi e 1)
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SDg

TV TEC FRI) A o P U TR AR 5 9 b D TR AR LU AL (B, 1F B/
PR 1o VA P55 o 2 B il 1 368 I 2R 43 3 9 (97.36 +
5.95)%F1(97.36 4 1.45)% , 3 5 38087 5] N [ A b
TR B AN TS A OR
SD,,
ME N1

DU FE 28 A 1 A B2 O 45 i B0 AFL R B A4 A
WiE N U (6,L)=0.0249,U,(6, H) =0.006 1.
227 EHREAII AN EELU.(7)] BT
Jii B FH A3 A Waters Acquity TQS , H A5 i 5 2 {5
K A2 2% , WAH 3l IR e K R 228 1%, 153
B3 AT AXCES AL A X bR AE AN E B

2 2
0.02)" (0.1
=) +[F2| =0.0129

U.(6,G)= U,(ME, G) =

V3
228 LMW AETINMAHEELU,(8)] ALK
it 1 2% B 22 sAME 6 NI BE R FE LRI E 6 1K,
ANBE il ARG 5 B I TR AR 5 N b 0 T AR TR LG AL
2, B A 4R A SRS I AR FE KT IR B 4
RIS,

FH A= 4 B i U T A L 11 S 359 47 %o 94 B DA A
/N ZARIE AT M A (BLE 1) 5183 5 2

F2 REEESHRERRIE R EEFHESH

Table 2 Peak area ratio of etoricoxib with internal standard and parameters of calibration curves

L ] VT AL
K E/ (ng-mL™") 1 5 3 ; 5 . e
15 0.022 4 0.024 0 0.024 1 0.025 4 0.0189 0.022 0 0.022 8
50 0.067 3 0.068 3 0.074 8 0.070 6 0.060 4 0.0619 0.067 2
150 0.200 8 0.197 6 0.214 8 0.209 8 0.1811 0.189 7 0.199 0
500 0.649 1 0.663 2 0.724 6 0.728 3 0.5351 0.589 6 0.648 3
1500 1.929 6 1.9239 2.2435 22118 1.690 2 1.824 0 1.970 5
3000 3.732 1 3.750 9 4.1953 4.0915 3.2145 3.5164 3.750 1
FHFRCX107 1.28 1.28 1.45 1.42 1.16 1.16 1.29
HEECX107 3.95 3.95 3.25 3.25 3.22 3.22 3.47
*3 ZYESHETEHNESNMRERERKIEEENIRE
Table 3 Back-calculated concentration of etoricoxib in standard plasma samples
[ . R/ (ng'mL ™)
JREIRE/(ng-mL ™) 5 3 , 5 . i
15 14.37 15.61 14.66 15.58 13.61 16.24 15.01
50 49.39 50.19 50.34 47.39 49.48 50.82 49.60
150 153.59 151.05 148.95 145.39 154.04 161.42 152.41
500 503.26 514.28 507.81 510.43 460.43 507.63 500.64
1500 1502.25 1497.80 1577.09 1554.75 1460.50 157631 1528.12
3000 2908.39 2923.01 2951.11 2 878.00 2 780.08 3041.47 2913.68




445 F 128 20215128 {;ﬁ'fiﬁzﬁi. Drug Evaluation Research

Vol. 44 No. 12 December 2021 - 2625 -

REE a=129X107, H il p=3.47X10". BANHKE
EESPHREN 6K, m=6; trdE i 284 6 ik
& s n=6; N NI 5E b5 AE ML KB, N=m X
n=>36, I 5 36 X ;j J9ill & b M2 K FHG=1,
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Y - (@ +5,]
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N -2
EVi:EEVF
N
S. = (x;-x) =40041110
j=1
FH A T3 3 5 A v v R PE R 45 R A% 18
R(P=18), 13 F| V¥ JF x, = 33.3 ng/mL , x,, =
322 ng/mL , x,=2 507 ng/mL , F bR AR € FE N -

=0.0167

U (Xo)= i/}) . (X"Sf)
U (X,)=4.114,U ( X,)=3.905, U ( X,)=5.024
Fo o0 U FARFE S B K P = TR B TR AR
FH T FR1HE AN 5 PN -
U (X,)

U(8,G)= ——
(8,6) =

U.(8,L)=0.1237,U,(8, M) =0.012 1,U,(8, H) =0.002 0
229 HALRKII AN EE KEHLHK
3 o) S 56 = 0 B DA S BRI IS (TR 50 5 R ok 22 s
5L A S AN S R
2.3 ERAFAEERITE
2.3.1  ARAENE A E FER A R WK A E B
A& FRAEERT 25 A b 4 DU 2 AN 0 FE HEAT 5 i«

/ U (172 +U, (27 +U, (37 +
U (4 +U, (5P +U (6 +U. (T} +U,(8)

DI AR 25 5 BT 2 A ity PR 5 30 AE X s v 00 8 A
52 BE o BN 2 U.(L)=0.129, U,(M)=0.028,
U,(H) =0.028.

MRAE 2 T 42 o WU R PR s 4 U AN A
TE LT AN -

U(L)=U,(L) x x, =431

U(M)=U,(M) % x)y =9.13

U(H)=U,(H)* x; =702
232 FRENEANFEENY R HE S IFE T
2, B k=2, LIS 0] B2 1) B A A2 (P) =95%, 13 F
AT E FE 379N -

U,=kxU(L)=8.61

Uy=kxU(M)=183

Uy=kxU(H) =140
24 NMELERMFRR
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g5 A k=2(P=95%) I} 1] LL 73 il 7= 4 (33.30+
8.61).(322.0+18.3).(2 507+ 140)ng/mL.
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AN 52 P DTRRIE R o R AR IR B O A5 AN A
S 5L K R MR O R B M A0, G 5k T3 280 Y R T 1
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Fig. 1 Histogram of uncertainty components in etoricoxib
determination by LC-MS/MS

3 i

2 1 0L IR B 5 AN o JE ST R AR K
X5 IR E S . Bl T EELA
TE 259 JONL IR A 22 57, S i R A DU B 11, J8
B R RV ], BT DATE A A 28 1 T 1) 1
DL S AR o 24 9 55 A i e o 38 b 4 it 2
R R B AN BRIk /N 200 A EE 82 00 5 IR G 5 AR
MG IR B RN S AR AN 2 FE Ay B

A T AR B R N 3 97.36% » ARG I i
5 RN A Al 2 (5.95% ) 558 R VA 55 (1.45%) K, 45
A T E . R, B T IS BN AT
P, AT g e FH At B R AR AR S RN K
INAH EAR . PRCHR 24 492020 fi R LSRG &
TR PSE O A28 A i AT R O AR T 5%, AR AT A K
TR 2N N IO TR AN 2 P VPR

T DA B b R T 1) S R P A A o T e gk



£ 2626 - 445 F12H 2021F 128 {;ﬁ'fiﬁzﬁi. Drug Evaluation Research

Vol. 44 No. 12 December 2021

/N VA TR TC 1) A AR S BR Y 98 22 B /DS B % R 2 1
A SR P 0 A B RS AR B YRR L R T A%
159 5 Y HEAT AL 58 IR HE B MR AR ORAN A 58 JEE el A 2%

FETN
MBEHRR AL FARAEEAEFR
&k

(1]

(2]

(4]

(3]

(6]

& B RRE . BT A R IE S BRI R KB R T
BOWER [J]. AR R LG4, 2018, 13(1): 1-4.
Tong Y, Cheng Z C. Therapeutic effects on gouty

nephropathy treated with Bining Decoction and
etoricoxib [J]. World J Integr Tradit West Med, 2018, 13
(1): 1-4.

B, B OBE, BB, 45 IRITHEE SRR E HED
W& ol 263 Kbt KGR 25 70 97 3 L R A 8 KT R B
[7]. P EERE 2248, 2018, 24(5): 383-385.

Li R P, Chen H, Gu X J, et al. Comparison of efficacy of
etecoxib and meloxicam combined with Yisai in
treatment of ankylosing spondylitis [J]. Chin J Pain Med,
2018, 24(5): 383-385.

h[E &A% 1P € B KN F & B & . CNAS-CL01-G003:
2019 & AN E FE I EER [S]. Ab 5t o B T R,
2019: 1-6.

China National Accreditation Service for Conformity
Assessment. CNAS-CL01-G003: 2019 Requirements for
Measurement Uncertainty [S]. Beijing: China Metrology
Press, 2019: 1-6.

o [ 5 4% VP B Z0A AT 2R B2 . CNAS-GL006: 2019 &
SOy BT R R E VR4 R R (S, Abmt: R
Jitt, 2019: 1-139.

China National Accreditation Service for Conformity
CNAS-GL006: 2019
Assessment Guide for Chemical Analysis [S]. Beijing:
China Metrology Press, 2019: 1-139.

oA N RN o M B A B A A R L DR
W€ FE VR E 5 R JIF 1059.1—2012 [S]. db 5t thEbx
HEH AL, 2013,

General

Assessment. Uncertainty

Administration of  Quality  Supervision,
Inspection and Quarantine of the People's Republic of
China.
Uncertainty: JJF 1059.1-2012 [S]. Beijing: Standards
Press of China, 2013.

FJEUE, 1 EF . HPLC-MS/MS i A i 3¢ AR 37
W3 55 1) AN o S PR (0], R Bl AR R AR, 2019, 44

Evaluation and expression of Measurement

(8]

(9]

[10]

[12]

[13]

(1): 94-100.

Yu S Y, Feng Z P. The uncertainty evaluation of the
determination of voriconazole concentrations in human
plasma by HPLC-MS/MS [J]. Chin J Antibiot, 2019, 44
(1): 94-100.

PRIELT, TR, EFRAT, 55 UPLC-MS/MS Il & K B Ifi
H#rh 26-OH- N2 B2k [ BN 58 FE PR SE [J]. e 2l
222018, 16(2): 155-160.

Lin M Y, Zhang N Q, Wang C Z, et al. Uncertainty in
concentration determination of 26-OH-PD in human
plasma by UPLC-MS/MS [J].
2018, 16(2): 155-160.

SRINAY, FAE A, TR, &5 . " E R b T e 5
FH AR 58 N L2 EVT201 9K BE 1 AN A2 FE 9],
[ PR Z5H0 22 24 3K, 2019, 35(9): 888-892.

Zhang X H, Wang D F, Zhou C Y, et al. "Bottom-up"
approach to evaluate the measurement uncertainty of
EVT201 in human plasma quantifying by UHPLC-MS/
MS [J]. Chin J Clin Pharmacol, 2019, 35(9): 888-892.
R, LE K. EIIREA T SR S AN E BV E T
0 R AR 256 5 A b KR (0. B 2455, 2016,
27(10): 1426-1429.

An S N, Shi A X. Method for the evaluation of

uncertainty in biological sample analysis laboratory and

Central South Pharm,

its applications in laboratory quality control [J]. China
Pharm, 2016, 27(10): 1426-1429.

SHE, SRAGE, THIE, 5 UPLC-MS/MS 0l 5E /N i
I JE TR B AN R FE VR SE (D). Hh R 2%, 2020,
18(1): 112-117.

Shi Y J, Zhang D J, Mei S H, et al. Uncertainty in the
determination of nicotine in mouse plasma by UPLC-MS/
MS [J]. Central South Pharm, 2020, 18(1): 112-117.
Raymond R T, Arini S, Dwi N, et al. Pharmacokinetic
equivalence study of nonster oidal anti-inflammatory
drug etoricoxib [J]. Clin Pharmac: Adv Appl, 2018, 10:
43-51.

Zhang X R, Guo N, Ji W, et al. Rapid quantitative
analysis of etoricoxib in human plasma by UPLC-MS/
MS and application to a pharmacokinetic study in
Chinese healthy volunteers [J]. Biomed Chromat, 2018,
doi: 10. 1002/ bmc.4414.

AR AR b IM]L AR N R AR AL,
2007.

Li H Z. Biopharmaceutical Analysis [M]. Beijing:
People's Medical Publishing House, 2007.

[FiesmsE  Z474]



