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Uncertainty Evaluation on Determination of Pirfenidone in Human Plasma by HPLC

CHEN Minchun, WU Lina, YAN Kangkang, XUE Fei, WANG Yan, LIU Shengyuan, GU Jianli, CAO Qing*
(Xi’an No.3 Hospital, the Affiliated Hospital of Northwest University, Xi’an 710018, China)

ABSTRACT: OBJECTIVE To establish the measurement uncertainty in determination of pirfenidone in plasma by HPLC.
METHODS The various factors influencing the uncertainty in the whole process of determination, were all analyzed and
estimated. The uncertainty of each variable was calculated. The expanded uncertainties and combined uncertainty were analyzed
with all the components. RESULTS The expanded uncertainty for low(0.511 0 pug-mL™"), medium(2.038 ug-mL™") and
high(19.95 pug-mL™") level of pirfenidone were 0.105 1, 0.137 6, 1.069 ug-mL~", respectively(P=95%). CONCLUSION The
uncertainly of the method is mainly caused by the calibration curve. The method is applicable for the uncertainty evaluation of

pirfenidone determination in human plasma by HPLC.
KEYWORDS: HPLC; pirfenidone; uncertainty
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FEd: 30 C; #EFEE: 20 pL; A IPK: 310 nm;
WA HEE-0.2%B R KW (59 © 41); Jiik:
1 mL'min~'s

1.3 F B A S o)

N I e e T FE St A P B ) R R EOE
JEHAXTHE & 10.04 mg, BT 10 mL &4, HEE
VR ER, BOA 1.0 mg-mL-" = J& Fi i 4 K
MR UCHe o BRI R P B2 40 3R 400, 100, 40,
4 pg-mL~" LA e R HE S A R

ISOKBBR)XT I i i MR T i . A5 B FR UK
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SEAY, M NARE &, WY 0.2 mgmL',
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Fig. 1 Causality diagram of uncertainty source
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20.0 ug-mL~'s ECHI L. M. H IREZFHERE 3 45,
SPAT AR S R AERIEE 1.
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Tab.1 Repeated measurement concentrations of pirfenidone

pg-mL~!
it i g T
1-1 0.523 5 2.137 19.33
1-2 0.5353 2.073 19.65
1-3 0.5375 2.105 19.78
1-4 0.5380 1.997 20.13
1-5 0.541 6 2.051 20.05
2-1 0.4952 1.945 19.78
2-2 0.471 1 2.026 20.15
2-3 0.496 5 1.982 20.15
2-4 0.4956 2.015 20.31
2-5 0.4712 2.019 20.36
3-1 0.504 2 2.120 19.43
3-2 0.507 1 2.055 19.70
3-3 0.5159 2.077 19.93
3-4 0.514 5 1.982 20.29
3-5 0.5180 1.989 20.26
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S3(x, L)=0.005 946 ug-mL~"', 3 ZHirvEZES TFH1H
.S =0.008 774 pg-mL~" U 15 Yol 45 5B 1k ik
n — o712
AW EREN: S(F, L) = ijl[Sj(x,L)—S] . m=3
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A s 2 s A0 o TR R, A5 R LR
3. KA a bR LB b hRiE 2R IR
s r bR A % R

2 HPLC M4 9wl 3k B BR 2 At 3K o B4 47 /& e £ (n=6)
Tab. 2 Calibration curves of prifenidone in plasma by
HPLC(n=06)
TR/ A(As/Ai)
peml™ Frfi 1 ARl AR 3 kR4 ARl s ARl CFIME
0.2 0.0242 0.0245 0.0254 0.0237 0.0224 0.0249 0.0242
0.5 0.0577 0.0616 0.0591 0.0617 0.0584 0.0673 0.0610
1 0.1171 0.1211 0.1190 0.1235 0.1187 0.1204 0.1200
2 02339 0.2362 02451 02480 0.2412 02652 0.2449
4 04836 04679 04686 04864 04875 04537 04746
10 12046 1.1946 1.1591 12409 1.2580 12921 12249
25 28191 29923 28333 3.0567 3.0969 3.0606 29765
¥+ a 00019 0.0007 0.0037 —0.0003-0.0033 0.0013 0.0007
H b 0.1153 01193 0.1143 0.1228 0.1243 0.1234 0.1199
¥ 0.9995 1.0000 0.9998 1.0000 0.9999 0.9991 0.9997

R3 REMVNGHTEGEZTLE MRS
Tab. 3
reference substance according to the fitted calibration curves

B0 NS 4

Calculated the plasma concentration of each

pg-mL™!
wWE - - B B R
b1 ARET 2 AREE 3 kR4 Axdh s dRdie
pg-mL™!
02 01930 0.1999 0.1898 0.1949 02075 0.1919
0.5 04835 05107 04844 05049 04969 05352

1 0.9994 1.010 1.008 1.008 0.9824 0.9655

2 2.012 1.974 2.112 2.022 1.968 2.139

4 4.178 3.917 4.066 3.964 3.950 3.668
10 10.43 10.01 10.10 10.11 10.15 10.46
25 24.44 25.08 24.75 24.90 24.95 24.80

FRARARHE N 2 -
S =2 (x—%) =2885
EREPSUEE
Jz:’i[y,—wnx,.wn)f
5= =0.019 52(N = 42)
N-2

S E N x, =05110 pgml™ . x, =
2.038 ug'mL~'y x =19.95 ug'mL-': FHIRER
b=0.119 9; x Jy 7 AN [FIRSHEXT B Sia i 1~ 214,
¥=6.103,

P DU 2 AN 2 B 2 0

- Jliu

P N S

xx

_ 2
0.01952 | 1. i+(0.5110 6.103) —0.05182
0.1199 \\15 42 2 885
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b\P N S

xx

_ 2
0.01952 JL+L+M=O,05049

0.1199 \15 42 2885
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b\P N S
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MR FEAR IR BE ME)s xie 55 7 ASKEIE S L
TR IR FEE 5 SFL ARG s v I AN 2 BE 43 9 T
u(L)

u_(6,L)= =0.05182/0.5110=0.101 4
rel L
0
u,(6,M) = “M) _ 0,050 49/2.038 = 0.024 77
Xo
u,(6,H) =" _ 0 064 50/19.95=0.003 232
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Ue, rel, 1=0.102 8; 11, ret, M=0.033 763 e, ret, 1=0.026 79

L. M. H 3BEJo 4 il e 1 & b D &
AT €

Ue, 1=tre1 XC=0.102 8x0.511=0.052 55 pug-mL""

e M=trel C=0.033 76x2.038=0.068 80 pg-mL""

Ue, 1=t XC=0.026 79%19.95=0.534 5 pg-mL""
2.5 IHEY RAHE K

R S VEE ik, Bk=2, BRI B S A
BN 95%, 1FENT A E L

Ur=2%u.1.=0.105 1 pg-mL"!

Um=2%1.,m=0.137 6 pg-mL"!

Un=2%u., n=1.069 ng-mL"!
2.6 llE S RERR

g AR R B L M. H R R 425 (1 5 45
B MFERN(0.511 0£0.105 1) (2.038+0.137 6)+
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3 iTig
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WP SEIe AR, PR R A I T VRS R A
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ANHAE FEART /N, TR, R D8R A
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TR E TR (T2 ), MUsN TR
HEHARIRE.

AHEFEEE X HPLC I 5E i S ikt 3 JE B ik
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