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Evaluation of uncertainty for the determination of ornidazole

in human plasma by HPLC
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2. National Center for Clinical Laboratories Beijing Hospital Ministry of Health Beijing 100730 China)

Abstract Objective: To evaluate uncertainty for the determination of ornidazole in human plasma by HPLC.
Methods: It were analyzed that various factors affecting detection process including repeatability weighing solution
preparation drug — spiked plasma preparation solid phase extraction HPLC error calibration curve fitting and so
on. The expanded uncertainty was obtained by calculating each component of uncertainty and combined uncertainty.
Results: The expand uncertainty of 0.5 pg * mL ™" and 5 pg * mL™" was 0. 088 pg * mL™" 0.324 pg* mL™" re-
spectively( P =95% k =2) . Conclusion: When determination of ornidazole in human plasma by HPLC the uncer-
tainty was mainly caused by the standard curve fitting( especially the low level of ornidazole) solution and plasma
preparation sample pretreatment and HPLC error.
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Tab 1 The repeatability for measurement of ornidazole

( concentration)
( concentration)

( standard curve) ( group) ( group) /ug * mL -1
/ug + mL~!
1 L1 X11 0. 506 M1 ES0 5.048
R =0.2580C +0. 001411 X1n 0.503 *12 5.017
X3 0. 505 3 5.035
X1 0. 504 Xi4 5.014
s 0. 505 xis 5.058
X 0.505 Xy 5.034
2 L2 X21 0.517 M2 %) 5.057
R =0.2578C +0. 001175 . 0. 488 o 5.018
X23 0.499 X23 5.063
Xog 0. 488 X4 5. 065
X5 0.491 s 5.018
X 0. 496 X 5. 044
3 13 3 0. 502 w3 3 5.115
R =0.2568C - 0. 000425 X3 0.497 X3 5.008
X33 0.513 X33 5. 165
X3y 0.503 X34 5. 105
X35 0. 500 35 5.109
3 0.503 X 5.118
5
— _S,(« L) 0.0078
S,(x L) =+ = = 0. 0020
-1
=0.0078 pg * mL J/mn V3 x5
— _S(x M)  0.023
S,,( x M) = - = = 0. 0060
mn 3 x5

=0.023 pg * mL™~'

n = L) = - = = 4
(12 u (1l L) =u(x L) — 0.501 0. 0040
S,(x M) 0.0060
— — P —
u,(1 M) =u,(x M) = - s 0.0012
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3.2.2 B

3.2.2.1 u,(2)
e=0.1 mg

. 0.5¢ 0.5 x0.1
u( A Nonlinear) = 2 . =
A
=0. 029 mg
a,=a
“u( A Zeroing) =aylk, =

0. 029 mg.

u,(m) = vu’(A Nonlinear) + u*(A Zeroing)
= /0.029% +0.029> =0.041 mg

u(m) 0.041
=7 - =0. 00041
u,(m,) " 0o =0-000
u,( m)
ur( mz) = —
m,
0. 041
= 55 =0.0016.
u(2) = Jul(m) +u(m,)
= /0.00041% +0.0016>
=0.0017
3.2.2.2
u,(3)
50 mL
+0. 050 mL
10 ml. +0.020 mL.
( Volumetric flask VF)
u(x VF)) = —— = 0.050_ _4 90058
kx, /3 x50
u(x VB = 2 = 00204 5010
k Xy «/37 x 10
2 mL 5 mL
5 mL 2 mL
+0.010 mL 5 mL
+0.015 mL 5 mL +
0. 025 mL. / ( Pi-

pet P)

a, 0.010

u(x Pl) = 4 =0.0029
kxl «/?TXZ

w(x p2) = 2 = 0015 46019
kx2 \/§X5

u(x P3) = B 2002 4 6099
kx3 ﬁxS

u (3) = /2u2(x VF1) +8u(x VF2) +3u(x Pl) +5u(x P2) +ul(x P3)

= /2 x0.000582 + 8 x 0.0012% +3 x 0.00292 + 5 x 0.00172 + 0. 00292

=0.0158

3.2.2.3
u,(4)

50 pL N
500 uL 20 L

Proline®
( Biohit Finland)
50 wL +1.00% 500 pL
+0.70% 20 pL
+2.50% .

o

a, 0.0l x50

u(x) = — = =0. 0058
kxl «/§X50

ulx) = a _ 0.007 x 500 _ 140
kx, J3 % 500

u(x) = a5 _0.025x20 _ o (14

Ckx, /3 x20

u(4) = Jul(x) +ul(x) +ul(x)
0.0058% + 0. 0040° + 0. 0147

=0.016

3.2.2.4 u,(5)
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( Medium M) 5 “2.4”

HPLC/UV
B; ( Low L) ( Me—

dium M) 5 HPLC/
Uuv Ao
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2 (n=5)

Tab 2 Results of recovery

( concentration) ( recovery)
/pg * mL -1 ( B peak area of the extracted samples) (A peak area of the standard solution) 1%
0.5 29.7 31.7 93. 69
31.1 32.9 94.53
30.6 32.2 95.03
31.9 31.2 102. 24
31.8 31.1 102. 25
( average recovery) /% 97.55
SD 0. 0432
5 308. 6 320.6 96. 26
302.3 316.7 95.45
324.6 318. 1 102. 04
317.8 314.6 101. 02
307.9 319.0 96. 52
( average recovery) /% 98. 26
SD 0. 0303
: 3 (n=3)
SD L 0. 0432 Tab 3 Peak area ratio of ornidazole to the internal standard
u(5 L) =u(R L) = == =
R LJ/n 0.9755 x5 R=AJA
=0.020 ( concentration) /
ey -1
w(5 M) =u(R M) = 22 M _ 0.0303 etk l ’ ’ ( mean)
r T
R Myn 0.9826 x5 0.25 0.066 0.068 0. 064 0.066
=0.014 0.5 0.129 0.127 0.127 0.128
3.2.2.5 HPLC u,(6) 1 0.257 0.257 0.258 0.257
Agilent 1100 5 1.307 1.296 1.295 1.299
3% 10 2.593 2.557 2.523 2.557
20 5. 166 5.138 5.072 5.125
3
u(6) = ——— =0.017 40 10.297 10. 351 10.370 10. 339
100 x /3
( note) : 7 i=1234567m=7);
3.2.2.6 ul'( 7) 3 j=123(n=3 The order of 7 standard plasma was i =1 2
3456 7(m=7);the order of measurement of standard plasma for 3 times was
j=123(n=3
R
° a =0. 258165 b =
-1
0.250.515 10 20 40 pg * mL —0.00598.
3 21
A, A, R=AJA

2

N
E‘, y, — (ax, +b)

1
=0. 028
N -2

R ( 3) °,

S =
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U, =kxu, , =2x0.044 =0. 088 g * mL"'
Uy=kxu, ,=2x0.162=0.324 ug ml !

xx

N
S, = P (x, — x)° =3854.41

15 x L =0.501 pg *
mL™" x M =5.066 pg * mL™'

(0.501 +0.088) wg * mL™"',
(5.066 +0.324) pg * mL™" k=2(95.45%

: )
_S 11 (xL-x)° 4
u(xL)_a\/P+N+ Sxx
_ 008 L+L+(O.501—10.964)2 -1
~ 0.258165 15 21 3854. 41
=0.041 i
_S 11 (s M-x)° :
u(xM)_a\/P+N+ Sxx
_ 0028 L+L+(5.066—10.964)2 . . .
~ 0.258165 15 21 3854. 41 .
( )
=0.038 . . . .
P x (P=15); N . . o
(N=mxn=7x3=21);]
(J=123=-N) J j L :
(i=1234567);x m=7
VX i :
L) 0.041 .
D) zu(x ) =D 00, 30 s
u(7 L) =u(x L) 7 0,501 0.08
_ _u(x M) _0.038 _
u(7 M) =u(x M) 5066 =0. 0075
3.3
( 1)
w,, = (1D +u¥(2) +uX(3) +uX(4) +uX(5 D) +uX(6) +uX(7 1) ’
= /0.0040% +0.0017% +0.0158% +0.016> +0.020? +0.017* + 0. 082>
= 0.089
= (T M) +uX(2) +uX(3) +ul(4) +ul(5 M) +uX(6) +uX(T M) ’
= /0.0012% +0.0017 +0.0158% + 0.016> + 0. 014> +0.017* + 0. 0075 ’
=0.032
u,, =u,,, % x L =0.089x0.501 =0.044 pg * mL""
w, g =u,, y X x M =0.032 x5.066 =0. 162 pg * mL"' ’

3.4
k=2 95.45%
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