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HPLC evaliation of uncertainty for detemm ination of declofenac
sodim in Chinese traditionalm edicine

WANGW ei— jian LING X iaq TAN Hui- jig¢ XIE Yuan— chao

(Shandong P rovinical Institute orD rug Control Jnan 250101, China)

Abstract Objective To establish am ethod of uncertainty evaliation for the detem nation of declofenac sodum n
chnese traditionalmed icine by H PLC. M ethod The uncertanty was evaluated by a established matheam atical model
and the analysis of various factors affecting sample detection Results E ach canponets of uncertainty w as calcu lated
and the canb ned uncertanty was then finally ob tained by synthesizing the uncertantes of various can ponent varia
bles Conclusion This method is appwopriate to be used in the uncertainty evabiaton for the detem inaton of
declofenac sodum n Chnese trad itional med icine by H PL.C.
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2.2 X (%), V:
10.18 mg 100 mL , (mL), W: (mg)
10 m in s , V=500 mL,b W
: L =3192mg
51025 50mL 100 mL , C=0.003676mg* mL
V
’ c¢(C) = — x 100 = 156.64%
2.3 20 , , W
319-2mg 50 mL , 10 ¢v)= % x 1007 = 0.0011516%
m ].'rl o 2 2 2
.- . _ XV _
(10000 r* min , 15mm), c(W)= - - x 100% = - 0. 001803%%
ImLL 10mL R s
3
31
2.4
C=W+ b (1) ’ ’
x= 2V <00 (2)
W ’
- HP
C: (mg* mL : ), » HPLC ’
1
A: , b , bo: ’
B SR IR BE (concentration of test solution)
B3 AV R 5o P b B B BRAC 22 (working  glass
X R 4IEBE (purity of container error of standard solution)
reference substance) SRHEELRF (temperature)
ﬁﬁggﬁm HPLC HEREE B (HPLC injection
reproducibility)
(preparation of
stock solution) KPf2E PR A% A0 2 (vorking glass \ PRl 4 (curve fitting)
(balance error) container error) -
(content of
R¥-fuzz / R diclofenac sodium)
(balance error) Bt 28 % (working glass {fonpiaratiiva)
container error)
BRI E R (weight of test sample) BRSO R (dilute of test solution)
1

Fig 1 Source of uncertainty
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321 u(C)

3.21.1 U rel
(co)

100 0. 05%,
K =3),
wa(p)=0.05 //3 =0. 00029

B B

(0.0l mg) *0. I mg

K=03).

et (wo) = w(wo) ko= 0.1/43 /10. 18= 0. 00567
100 mL A, K«
NJIG 196— 90" ,

40. 1 ml, (K=/3),

e (00) = u(v0) foo= 0. 1/J3 /100= 0. 00058

urnl( CO) = Ju/mlz (p) + u/n‘,lz (WO) + u/rnl2 (”0)

J0.00029 + 0.00567 + 0. 00058
0. 00571

32.1.2
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et (V1) (120.007) mL(A
), (5%£0.015) mL(A ), (10 £0.02) mL (A
), (25£0.03) mL(A ), (50 £0.05) mL (A
) Vi: 1, 510 25 50
mL Vi (100 X0. 1) mL(A ) ,
urel(vll) = u(Ull ) e /J_3 o1

N3 o

urel(ﬂlz) = u(Ulz) /U12:

Ul (1) = Junlz (v ) + ur(—:lz (v12)
0.001 0.005, 0.0L 0.025 0.05mg* mL™"'

0. 00408 0.00183 0. 00129, 0.00090 0. 00082
’ Wrel (Ul ) = 0.00408

3. 2. 1- 3 U el
(1) \ (20 £5)
C 2.1x 10 "¢,

U (1) = 5%2.1x 10
3.21.4

* 103 = 0. 00061
uwl (A) Agilent 1100
RSD= 0. 6% (n
=5), tua(d)=0.66 /[5=0.00268
3.21.5
Urer (€1)
0.0L 0.025 0.05 mg* mL
3, 1 5

2 2 1

0. 00L 0.005

1

A=W+ bo= 22738C+ 0. 0266
1

Tab1 Results of reference o hitbn

r = 0.9999

( concentrat i, c)
(pedk area)A

mg* mL~!
0. 001018 23 21 2346 2301
0. 00509 115 9 116 23 11570
0.01018 231 4 230 52 231.48
0. 02545 579. 05 579.35 578 62
0. 05090 1157. 23 1157.91 1156 82
Z [A; = (bo+ be) ]’
sA) = 5 = 0.4567

mn-— 2

2
Tab 2 Results of test solution

( No. of detem ination) ( peak area)A (concentratim, ¢;) img* mL~!
1 84. 1 0 003697
2 83. 4 Q0 003667
3 83.8 0 003684
4 83.6 Q0 003675
5 83.2 0 003658
(mean) 83.6 Q0 003676

u(e) = g—&l +n:z+ CI_CO)
Z (¢;= ¢)°

= 0. 000061 mg* mlL"!
Urer(c1) =u(a) /fey=0.000061/0.003676= 0. 01659
s(4): 2
(5), m: (5), n
(3), o
(mge mL "),

Uel(C) = Jumlz(‘h) + ”,-9,12(”0) + u]plz(A )+ urelz(c())
= ,J0.005717+ 0.00408 + 0.00061°+ 0.002687+ 0.01659°
= 0.01822

1(C) = uwm(C) xC= 0.01822 x 0. 003676
= 0. 000067 mg* mL '
3.2.2

u (W)

(0. 1mg)
i‘lmg (K=J_3),

u(W)=1/J3=0.577 mg
wea (W) =u(W) W=0.577/319. 2= 0. 00181
3.2.3

u (V) (120.007) mL(A )
. (50%0.05) mL(A ) (1020.02)
mL(A ) , R
e 12) = 0. 00424 :
(20%5) C “3.2.1”7
(1) = 0. 0006k
ur&:l( V) = Jurftlz (UZ) + un‘,lz( t)

= 0.00424 + 0.00061" = 0. 00428
w(V) = wm (V) xV= 0. 00428 x 500= 2. 14 mL
3
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3

Tab 3 Table of reverse standard un cer tainty

( quantity) (sources ofuncertainty in measuraneni ( dstrbution) (‘type) (reverse standard uncertai ty)
«(C) (puriy of reference substance) (rectngle) B 0. 00029
(balance error) (rectangle) B 0. 00570
(work hg glass contamner error of stock solution) (rectangle) B 0. 00058
(work ng glass container emor of stmdaxd solution) ( rectngle) B 0. 00408
( tem pe rature) (rectangle) B 0. 00061
HPLC (HPLC injection repraluchbilily) (nom al) A 0. 00268
(curve fiting) (nom al) A 0. 01659
w(W) (bahnce ermor) (recngk) B 0.00181
(V) (wok ing glass container ermor) (recngk) B 0. 00424
(' tem pe rature) (rectangle) B 0. 00061
3.3
> P P P
5
u(X') 4.4
w(X) = [E(CIu2C)+ AW Ju2(W)+ A(V)u2(V) ,
= J156 6462 x 0.000067%+ (- 0. 001803%% )% x 0.5772 + 0. (O11516% > x 2 14 ,
=0.01%
P
3.4
X= 058, ‘-
P P
w(X) = 0.01% . K=12 9%% ,
(9% )> K=2 9%
U=K xu(X )= 0. 02
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