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Determination of Pirfenidone and Its Uncertainty Evaluation in Human Plasma by LC-MS/MS
WANG Meng-meng, HE Min, GUO Lin, QIU Fu-rong, JJANG Jian (Dept. of Clinical Pharmacology, Shuguang
Hospital Affiliated to Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China)

ABSTRACT OBJECTIVE: To establish a method for the determination of pirfenidone in human plasma, and evaluate the uncer-
tainty. METHODS: The pirfenidone plasma concentrations were determined by LC-MS/MS. The column was Agilent Extend Cis,
mobile phase was water (4 mmol ammonium acetate, 0.1% formic acid) - acetonitrile (67:33) at a flow rate of 0.3 ml/min, the
column temperature was 30°C, the injection volume was 1 pl; pirdenidone and the internal standard multiple reaction ion monitor-
ing (MRM) were m/z 186.0—92.0 and 272.4—171.4, respectively. The uncertainty of each variable, the combined and expanded
was calculated. RESULTS: The expanded uncertainty of pirfenidone in low and high concentrations (0.05,12 pg/ml) were 0.009 57
and 0.614 png/ml, respectively. CONCLUSIONS: The uncertainty for pirfenidone determination was mainly caused by calibration
curve fitting for lower concentrations and by LC-MS/MS error, solution preparation and extraction recovery for high concentrations.
Though matrix effect was not the main factor of uncertainty, it is essential in the determination of uncertainty by LC-MS/MS.
KEYWORDS Pirfenidone; LC-MS/MS; Plasma concentration; Uncertainty
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{6 1% 4): : Agilent Extend Ci5(150 mmx2.1 mm, 5 pm) ; i3l
HH 7K (4 mmol/L Z. /R %#,0.1% R )-Z I (67:33, VIV) 3 i -
0.3 ml/min; #9530 °C; PEFEE -1 ul,

K 25 B TR (ESD) , DL 22 I 0 B F Wi (MRM) 5 <,
75 L(CUR) F 77 : 50 psi; Wi %5 T (GS1) F 7 : 70 psi; i By m#k
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#% (GS2) J& J7 : 70 psi; IR BT HL R (1S) : 4 500 V5 2 T IR IR BE
(TEM) : 500 °C 5 FHF 5 w43 #7119 B 4390l R m/z 186.0—92.0
(MEMEETR ) 27241714 (AR R 2200 5%) , Rk R
(DP)4351280.,70 V, filf i G i (CE ) 437114 35.66 ,47.0 V.,
22 ITERMIIEREAIREREIEH

Y R BB 2 R E B 25.20 mg (A 24 F ik E JE il
25.00 mg) , & T 50 ml B A LI EZ , RIS BTk i
0.50 mg/ml fRLMEJE BN £ FH I 2R B s , RS T
(R :50~200 pl F1200~1 000 pl), JH Z G F B A5 5] 2 471
JoT VR B 43 WA 240,200, 100,40 .4, 1.0.4 pg/ml A0 E JE B
X BEGS TARM

WERFRIBGR IR A7 I VD5 4T HR i 6.60 mg, B F 100 ml i
oA S E 2, BIVAS S LV % O 50.8 pg/ml 1Y N BRI A
o TGRSR RTORE IR S A 635 ng/ml (1 AR LI TETR -
2.3 RS MR AIE

AR W (R : 2~20 pl) 23 51 W B 2R 41k 42 1y ik i 2 T
TAEW 10 pl, BT 1.5 ml EP BL.0AF SR J5 FAAS Wi (e
50~200 pl) i AZS P 200 pl, I8 HE 30 s V824, TE i i nie i
Je i 3 e 755 3391 49 0.02.,0.06 ,0.2.,0.6.2.5. 10,15 pg/ml 4R
YHE P28 1M1 2R AR

[ 2 T o 5k 2 4 0,05, 12 g/l BOFRUE 25 25 103, 43
SIAE R | v R e R R i, (AT R AR S L TRR
2.4 IMIEHEERE

FAR WA (B AR - 50~200 pl) W HR AL 2% B i 200 ul, Jin A
bR 25 (£ 200~1 000 ul) 800 pl, i HEHR % 3 min,
£:10 000 r/min #§.0> 10 min 7 , W HR B35 100 pl, in A gk
500 pl, i BER2] 30 s, JEFE 1 pl, #E47 LC-MS/MS 7347
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Fig1 Analysis chart of uncertainty source
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Tab 1 Repeatability measurement concentration data of pir-

fenidone

Bt e WIIREE gy IR gy WO,

Mk xL-11 00527 |[xL-21 00506 ||xL-31  0.0535
xL-12 00547 |[xL-22 00526 ||xL-32  0.0498
xL-13 00483 ||xL-23 00492 ||xL-33  0.0494
xL-14 00551 |[xL-24 00567 ||xL-34  0.0547
xL-15 0.0518 ||xL-25 00527 ||xL-35  0.0525

EWRE S <11 112 xH-21 118 xH31 122
xH-12 115 xH-22 123 xH-32 115
xH-13 116 xH-23 113 xH-33 118
xH-14 116 xH-24 114 xH-34 123
xH-15 117 xH-25 116 xH-35 119

g N FER NI A FREA R 220 «

n n (x/vk—)fj)z
S,(x,G) _f;k;lm(n—l)

IS m I 0 A R A I YR B (ARG m=
3,n=5) sk FEATATINE 3H (1,2, ,n) 5j HARL(L,2, -,
m),GRHAML, H) . 431515 :5,(x,L)=0.002 45 pg/ml,
S,(x,H)=0.342 pg/ml,

DIV 5 AME R R bR UEIRZE N -

S,(x,G)
Jmn
1S, (x,L)=0.000 633 pg/ml, S,(x,H)=0.088 3 pg/ml.
R 25 SR AR BRI AN A B S 2 -
S,(x,G)
xTola],G
Al (1,L)=0.012 1,u.(1,H)=0.007 54.
3.2.2 XFHASFRESIAMAHERE (BEAHER) R
LR, K- BB R B N RE B T L 2R AN T TR
M FR i 22 8l AE £k PR 2% u (A, Nonlinear) #1 H h 2% u
(A, Zeroing IRZEFIHL . ARKIEEKARAL , KF-e=0.01 mg, HH

u(A,Nonlinear) =u(A, Zeroing ) Z%Z%ZO.OOZ 9 mg

KA IBR AN R

u.(m)=J/u*(A,Nonlinear)+u*(A, Zeroing) =0.004 08 mg

TRk MLk M JE I ) A X AR VAN B A B w4 (2) = u () =
0.000 162,

F T N B FR o AN 2 265 M ME 8 T 2 20 58 5 | A iff 8
JEE WORR A5 | A A XS oA B S S T ML T2 T £ R 6
u.(2) =u,(m,;)=0.000 162,
3.2.3  BCHIARAES T 51 AR & B (BRAHEE) L
TP £ 0T PR 28 44 50 mil, Hiffe K A4 2% 0 +0.050
mlo I8N 8 2 I RE S/ N 2T o 4% =00, i
(Volumetric flask , VF ) FHXFRUEAST 1 A -

u,(x,VF) :%:J%ggg

B M C 1) FH 21 B0 F% W #4492 Glison #534 #% (France )
e A 9 TN 204 PR AT < 200~1 000 ,50~200,2~20 pl;
) R R AR BOR S5, S WA I AR 224000 £ 8.0,

B s, (x,G)=

u(x,G)=

=0.000 408
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+ 1.6, +0.20 pl; X TR R B/ N 2 AT %=
SOOI AR AR AN S B -

_a _ 80
u(x,p1) =l —Bx1 000 =0.003 27
L6
w(x,p2) =35 = a0 —0-003 27
u o) = = 55 =0.004 08

o 741 375 T I ) A v FF 2 19K 50 ml ) 5 K& 50~
200 pl R AR (FLrfr 100 pl 51K) (16 YCEEAR 200~1 000 pl (1)
T (CHi 400 pl 37,480 wl 17X .500 pl 4 7% 520 ul 1¥X .
600 pl 37,900 ul 4 1K) , HARRTARUEA 2 B «

1:(3) = 1 (x TP (40943 X0 644 X0 5404843 X 0.4)a22 (r,p) + 5 X 032)242 (5, s)

=0.008 98

3.2.4 L AR v 24 i 2 B 5N B AS B E B (B 2B R
JE)  F 1.5 ml EP A& H A FIIL 200 pl F1ZR 51k B ik
MEJEIR T AW 10 pl 5 W ETR 5], A B E E M B A5
o TR U 2 24 10 S W 4 AR A : 50~200,2~20
plo I EE X A2 25 IS M AR /N Z AT e bR i G 24 1
SIS (R A XS AR MEASH 2 By -

u,(4)=J0.975u (x,p,) +0.5%: (x,p,) =0.005 35
3.2.5  AREUGS R GREUBICR) 51 A MR E BE (B A1 8
JE) #2837 LB IS | TR e B TR A 5 0 4
“2.47 WU LA IS HERE S AT A5 BN TR FR I Ol B s # BEAH TR Oy
TR AR RIS | i 0 e e 1) ST A 30 i AR AT L 15
) By e 1 AR Sy A I MEJE TR LE Il S R g ]I 3R =B/A %
100% o 55 A% 5 o Jk vl B BT 2 A o SF- 34 [l i 52 433 oy
(98.1+7.37) % F1(93.8 +2.61) % . 2T AR XTARHEA
e BN -

u(5,L)=u(R,L)=

SD.L_ 737 _
R.Lim_98.1x5 00336

_ _SD.M_ 261 _
w(5, H)=u(R,H)=pp=g35,5=00124

3.2.6 RN A BN EE (BEAHEE) B6FIA
[R5 B 25 (L3R , AR 2% 4% 6 0) , 50y 200 wl, il A 2 )i
800 ul JE RIH S 0o, JUAS [ BT, Fie R 2. 37 I0 N AIG L i ik
JE SRR b AR B O I AR v A VA TR o B A ok YR
BRI AR 0 R v B K45 340, B AR e A B e e
T T PS8 0 T 15 A 5 e HEUREL ) 5 B AEG | o o o
B 1) NG4S 30y, ELREERE AT Je 45 2 b mE J2 B AN DY b
B M T R ELARLISE AT, MECME 2 I I 25 AP 4 3 SRR, (ME) =
Polvx100% o 255 A0 | 150 I e R R R AR (o~ R K
W10 (102 + 4.30) % F1 (102 + 2.46) % . FiL JT %W KR % A 7
ANEER :

_ __SD,L _ 430 _
u'(6’L)_u'(ME’L)_ME,L/ﬁ_ 102 Xm—0.009 91
SD,H ___ 2.46

(6, H) =u(ME,H) =1 /mpm="105 1 — 0-005 71

327 Mg EALAHEE BRAWEE) Pl
API4000 — H PURR AT G, o B R 22 4 3% , 1544
B3 AR 2 B

_ 3
m(?)—m—o.on 3

3.2.8  LMERITE R T A BT EE (BRATEE) %
“2.37 T IRBCHI AR -T2 AEAS , LAy =1l JE I L P9 AR e T A
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FUAE (A A TR R BE Ay (L3R 2) , AU 3 S praf i 2k
Jre, HOF# AR (a) = 2.52, 1 (b) =0.004 12,
R2 35L& EMMIRINS NAREERILE (n=3)
Tab 2 Ratio of pirfenidone and internal standard peak area
of 3 standard curves(n=3)

R, y=A/A -
pg/ml TG hEMZ2 RS
0.02 0.054 5 0.053 5 0.055 4 0.054 5
0.06 0.157 0.144 0.165 0.155
02 0.477 0.537 0.518 0.511
0.6 1.46 1.50 1.60 1.52
2 5.07 498 5.01 5.02
5 12.3 12.5 12.9 12.6
10 255 249 25.1 252
15 38.1 37.5 37.9 37.8
BRATMIEZE N -
=0.026 4

FARRTT 220
Sxx:'g(xi—})Z:zw

FHAS 7 B0 5 A e o e ViR B8 5 il 15 1K, 75 3P 1 J5
BT x, L=0.052 3 pg/ml Fflx, H=11.7 ug/ml, b AT 2 J&E

N

— )2
“(X»L):% %Jr%ﬁi%;ﬁ
00264 [1, 1, (0052 3—4.11)
252 15124 519
—0.004 49 pg/ml

_S/1.1 (x.L—x)*
u(x,H) PN S

a
:0.0264\/L+L+(11.7—4.11)2
2.52 \15" 24 219

=0.006 39 pg/ml
PAINAE x B REL (P=15) 5 N Ay 2 b v I A it A A

WHL(N=8x3=24) ;i NEARUEM I AP E(i=1,2,3,

N) j A EARHEMSE P AL G=1,2, -, N) sxi W50 i D FRUEINL

WIRMIHRTE o AR FRIEATR EBEN -

u(x,L) _0.004 49

ur(S,L)zx’iL— G.0523 —0.0859
_u(x,H)_0.00639
u(8,H)= S H = 1.7 =0.000 546

3.3 ARAHEENERE
WEE I 2 Tl e J3E 300 2 1A AR X AR A A o 3
e, = s (1)Fur (2)+u (3)+u: (4)+u7 (5)+u? (6)+ur (7)+u: (8)
Ue,,=0.095 7,u.,,—0.025 6
BPAIG L BT e 32 AR HEAS 8 22 P 43 1)
Uer=ue,1%x,L=0.095 7x0.05=0.004 78 pg/ml
Uet=Ue,,.;*X, H=0.025 6x12=0.307 pg/ml
34 FRERAHEENEE
B k=2, WS o 119 B 17 M4 95 % , LR FE2 T g e
EMY R EE S -
U,=kxu.,=2x0.004 78=0.009 57 pg/ml
Un=kxu, ,=2x0.307=0.614 pg/ml
NI HP AR R T A O A e i v T 2 T ) ¥ T
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4332255 4 (0.050 0+ 0.009 57) pg/ml A1 (12.0 + 0.614) pg/ml,
k=2(95 % E{5 X))
4 g
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Fig 2 Components of uncertainty of pirfenidone in plasma
A. low concentration; B. high concentration
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