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Evaluation of uncertainty measurement in content determination
ranitidine hydrochloride capsules by UV spectrophotometry

YUAN Guo —wen JING Wen —1i LONG Xu - hong HU Yong — qing

( JiaYuguan TInstitute for Drug Control JiaYuguan 735100 China)

Abstract Objective: To establish a method for the evaluation of the uncertainty in the content determination of ra—
nitidine hydrochloride capsules by UV. Method: According to the measurement process Each components of uncer—
tainty was calculated by analyzing the various variable sources of uncertainty generally and a mathematical medel
was established The combined standard uncertainty u, and the expanded uncertainty U, were then binally ob—
tained. Result: The expression of the results of the content determination of ranitidine hydrochloride capsules was
98.6% +1.0% (k =2) the combined standard uncertainty u, was 0.5% the expanded uncertainty Uy, was
1. 0% . Conclusion: This method is suitable for evaluating of the content determination by UV and it is important
meaning to give the dispersion of the determined results.
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Fig 1  Analysis of uncertainty source
5 ug (m ) =0.01//3=5.78 x10* mg
51 m ( FA2004B ) 5.3.2 B
5.1.1 B 0. 008 mg
0.1 mg E=/3
k=3

ugy(m ) =0.1//3=5.78 x10 > mg=5.78 x 10 g
5.1.2 B
0.07 mg

k=3
up(m ) =0.07//3=4.04 x10 > mg=4.04 x10 " g

U rel) (m )

«/ulzsl(m ) +uil(m )

=7.1x10’g
4.7741 g
m Uy (m ) =71 %
107°/4.7741 =1.5 x10 7
52 m FA2004B
m m
u(m )7.1x107° g
1.2476 g
m Uy (M) =71 %
107°/1.2476 =5.7 x10~°
53 m ( TG332A )
5.3.1 B
0.01 mg

k=3

up(m ) =0.008//3 =4.62 x10 * mg

o

m u,( m,)

«/215321(’”1) +2u22( m;) =1.1 x107° mg

30.03 mg
m Uey (my) = 1.1 %
1072/30.03 =3.7 x10°*
5.4
5.4.1 A
100 mL 10

S, =0.01633 mL
u(V,) =1.63%x107> mL.

5.4.2 B
JJG196 —2006 A 100 mL
+0.10 mL
k=3 Sug (V) =0.10//3 =
5.78 x10 % mL.
5.4.3 B
20 °C (20 +8) C
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2.1x107*C !
100.0 x2. 1 x10™* x8 =0. 168 mL
k=3
up(V,) =0.168/3 =9.70 x10 > mL
vV uc( V1) =
w(V)) +up (V) +upn(V,) =0.12 mL
v, we,(V,) = 0.12/
100.0=1.2x10"°
5.5 V,
5.5.1 A
5 mL 10
S, =0.004216 mL
cu,(V,) =4.22%x1077 mL.
5.5.2 B
JIG196 2006 A 5SmL
+0.015 mL

E =3
0.015/3 =8.66 x10 * mL.
5.5.3 B

5.0x2.1x107* x8 =0.0084 mL

up(V,) =0.0084/3 =4.85 %10 mL
V, uc( Vz)
1

2

\/ui( Vz) + ufﬁ’l( Vz) + uéz( Vz)
V.

=1.1x10"* mL
Weiy (V2) = 1.1 X

10> mL/5.0=2.2x10""°

56 V, 100 mL
V,:
v, wgy(V,) =0.12 mL
v, wey(Vy) = 0.12/
100.0=1.2x10"°
5.7 A (U -3900H
- )
5.7.1 A
9
9
SAi =
0.001871 (A =0.609 n=9)
u,(A) =0.001871/,/9 = 6.24 x 10™*
5.7.2 B
+0. 003( )

k=3

A
=1.9x107°
A

107°/0. 609 =

Cuy(A) =0.003/3 =1.73x10°

3.2x107°

Tab 1 Each components of uncertainty

( mark)

( explanation)

( value)

( standard ( related

uncertainty) standard uncertainty)
m g 20 ( whole weight20 capsules powder) 4.7741 7.1x10 73 1.5%x10 3
20 ( whole weight20 capsules uncon—
m g 1.2476 7.1x10-5 5.7x10°3
tained Imwder)
m /mg ( sample weight to be tested) 30.03 1.1x10-2 3.7x10-4
Vv, /mL 100. 0 0.12 1.2x10 3
(the initial dilution volune of sample solution)
( volune of sample
Vy /mL 5.0 L1x1072 2.2x1073
solution when diluted)
( the last dilution vol-
V3 /mL 100. 0 0.12 1.2x1073
une of sample solution)
( absorbence of sample solu—
A 0. 609 1.9x10 73 3.2x1073

tion)




— 582 — Chin J Pharm Anal 2011 31( 3)

U rep) (X) = ’\/ui(re[) (m ) + uzcmz) (m ) + uzc( rel) (m ) + ui(re[) (V) + uzc( rel)( V,) + UZC(rez) (V) + uzcmz) (A)

=4.3x107°
X( %)
98. 6%
uc(X) = X(%) xug,(X) =98.6% x4.3x107°
0.5%

6
95% k=2
C U = ku(X) =2x0.5% =1.0% .
7
C,,H,N,0,S
(98.6+1.0)% k =2.
8
8.1
0.5% () 1.0%.
8.2
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