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Evaluation of Uncertainty for the Determination of Lisinopril Tablets and Content Uniformity by HPLC
XIE Qiong-yu(Shantou Institute for Drug Control, Guangdong Shantou 515041, China)

ABSTRACT OBJECTIVE: To establish a method for the uncertainty evaluation for the determination of Lisinopril tablets and
content uniformity by HPLC. METHODS: HPLC was adopted for the determination of the content and content uniformity of Lisino-
pril tablets and mathematical model was established for the evaluation of uncertainty to identify influential factors of uncertainty and
evaluate the uncertainty factors. RESULTS: The expanded uncertainty for determination of content and content uniformity of Lisino-
pril tablets with two specifications were 0.4% , 0.5% and 1.5%, 2.5%, respectively (P=95% ). CONCLUSIONS: The method is

suitable for the uncertainty evaluation of HPLC determination of content and content uniformity of Lisinopril tablets.
KEY WORDS Lisinopril tablets; HPLC; Content; Content uniformity; Uncertainty; Evaluation
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Fig 1 Cause and effect diagram
FE R T R U0 BH AR 4 ORI R B e LA A X[
H £0.05% , FEHIE A3 A e B4, %ok BE S 4 BE AR AR SRR vEEAS T S
B ,u(p ) =0.05%/1/3/0.912=3.17x10"",

o BB AR S 18R XS s T AS A 2 3 2R U RSP AR o A
FREEMIAHRE R, Y8 BIEATE R . KPRl £ 22 R
FIVSEECR 25 0 AN 2 B RE I, 1R DR ST HE R kR P D 22
PRk, i R v A0, AR T KA 2 e A5 45
HE KL 2ZAMm=0.02 mg, J& T BEANHEE . HHE D
i, BRI k=3, HOA A5 vEAS 6 2 R 2 0.02/V3 =
0.011 5 mgo KRGk d5 5 0N 0 B 7 T, el T r e 7
KA ETE A5 H1) H A A MR 22 4 0.0 mg, SCHARTEAS B 52 S
0o HE XS B FIRE S A FR 2 R I 22 B i ik, TR R T
FAREASER E B2 T v2x0.011 57 =0.016 3 mg, T % B 5 FRAE
FI A BRI BE 1t (my) =
1/(0.016 3/11.60)*+(0.016 3/11.55)*=1.99x10 %,

el R it VA5 VRS 8% 1) AN A6 S 8 2 1R B0 ml 28 S 1A .
Bl 5SS 0 AN 0 R AR M RS B DR — ) 52
Wi, A %50 mlEIAY A A2 220 +0.05 mI™, B3 =M 4
A, B T k=6, LA X A v R 6 5E 1.0 =0.05/1/6/
50=4.08x107",

50 ml & AR A N Y A SIS S . TR
AT 50 ml S IR T T B AL, A 10 IR, 2
L4y Tk 49.854 2. 49.851 2, 49.851 7.49.849 9., 49.850 2.,
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M, X BESY OB I AR O A R AR E R T E T we (V) =
V(4.08x107)%+(2.60x10~°)*+(2.42x10~")* =4.75x 10~ *; I %t
R R A AR B R VAN RE 10, (C ) =
Vit (1 )+t ( Vx-f>+umlz(px-f) =
V(1.99%1077)+(4.75x107")*+(3.17x107")* =2. 07x10",
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UG TET RS URR T 22 ) T A ORI B . RS R IBCI A 17 %o L
ST P X BB S AR R 3R, WA TET AR R 6 247 103
6 248 769.6 248 924 F16 149 086 .6 150 396.6 149 331, FHtk
2V T AR HEAS B 2 Y M n=3 I, ik 22 RE C=
1.69, WETATFRSE-4{E A, =6 248 265, 4,=6 149 604, H; 2% R, =
1821,R,=1 310, brifEAHE B S,.=R/C=1 071.5,5.=R.,/C=
T75.1 5 W) H AR SRR AE A0 5 B (A 4y, ) =S/, =1.72x107*,
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BURE 5 762 AN 2 3 e ) AR AR 0 VR 5 5 S ) A 1
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A ZI3.3.1(0)7Frid , BT FH L F R bR AN 2
0.016 3 mg. PRI, 4 i 1 B35 81 S IRURE B AR XA TEAS
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/(0.016 3/330.8)+(0.016 3/330.1)* =6.98x1077; kf: ki 2 19y
i H R CIBORE (R A AR AN 2 1,0 (M) =0.016 3/1 748.9=
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FE b 18 S I v 3 o 5 YRR B T A X A TR S A B
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P R A HP IR S T VR R R (A AR R MEAS B RE T i (C) =
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(2) Fbat A 7 T e Yo RS 2 E (4™ RS BRI
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00 T B AR AN Y Y n=2 0, M 22 REC=
113, WETAERI{E 4w =5 723 748, 40,=5 704 441, },9% Ry =
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C=238.9 5 JH\U*HX¢19T‘YEZ:E%ZHE&F M(Am ) :Sm/szZ 5.01><107'1 )
u(Ag) = Soo/ Ae=4.19% 107", FOFE iy 1 TR B AHX B vHE AN 5
B 0 (4) =V (Ao) ' (Aw) =5.03x107", FE S 2 W FHLS
5669 808.5 678 435 F15 751 101.5 744 402, #_FFrik, Itk
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P53 I B AR ME R 06 72 E So=Ro/C=7 634.5, Sx=Ro/
C=5928.3; WIAHXF AR IEA B 52 (Ao ) = So/Ao =1.35%10",
u(Ao) = Su/Aw=1.03x10~", R b 2 VTR AR X BR AN
J (A4 =V (Ao +u* (Ae) =1.70x107°, AT 1A RE
wl LFIRE A 2 B3 BR 8 B 433 12 100.0% F199.6 % .

3.3.3 M S I ST I E NI B w(S,) b A
Y150 FE DN 2 AN 2 B T2 A 5 A o VA VRO 2 1 N o
JE u( Co) FRE TR VA VR e TR A AN R e (A) o

(1) B3R VA MR B AT 0 (Co) o u(Co) A S T
FE AN A2 FE w0 ) RS T V8 VRO R 5 LS AN 22 (772)
FITLR S W 5 B35 B AN T SRR, Fe (P 2 80 ) vk
PR BUL R KA I 2 B 208 3250, g 5 ISR
B B, A 5 TR I AN i RO 1 2
S w(me) =u(M) o ZW.3.3.2(1) "Bk, WIFE S 1 BORERY
AR TEAS 72 BE (o) =9.60x 10 %3 B i 2 BORE B AR XA v
AHE u(m,) =9.32x107°,

Fig R R 2 000 ) 7 i B B R R S e S IR R L R
SRR B A, B 25 ml(5 mg BLAE ) 5 50 m1(10 mg #
) SR, KIS SV R B R 20, g, SRR it
RERIAT o DURE S 1A 5 T VRO R B S ) AN 8 B 1 25
ml G A . A 25 ml BIFIHZ & 250 +0.03 mI™, HAH
SR EA 0 E ) 1,,=0.036/25=4.90x10"", JFAFRE T
TR PEITAL , EE 10 REE, 245 543 71k 24.925 6.,24.920 1,
24.922 3.24.921 9. 24.926 0. 24.924 4. 24.926 3.24.920 9,
24.923 7.24.923 8 g, ¥ D1 2 /R A IS4G 45 E I 22 0
0.002 2 ml, W HARXSBRHEAHA E B 1,,=0.002 2/25=8.8x10"",
Z0L3.3.0(1) 7 Frads , 1 BE 5 1S B AR S AR AN 22 B = (2
2.1x107'%25///3)/25=2.42x10"" MUFEM 155 T3 S) I 5E
M TR R 51 R AY A X AR E R B . () =
V(4.90x10)+(8.8x10 7)™ (2.42x10 ")? =5.54x10"", [d]FH,
T i 2 At T VRR R 5 RS A B 50 ml =S AL,
FT TR, A0 2 S 450 5 5 2 v ph VA T 5 | A A X e e
AT ua (V) =V (4.08x107)+(2.6x107°)+(2.42x107")" =
4.75%10" B, AR S 1S A B o R R A R Y
AR AR E S 0( C) =Vt (m2) i (V) =
V(9.60x10 ") (5.54x10™ )" =5.54x 10" K i 2 2 B ¥ A1
E I A TRV B AR AR AN R B w(C) =
Vi (ms)+u (V2) =1/(9.32x10 )+ (4.75x10 ") =4.75x107",

(2) At VA T o 3 0 T R AN 2 (A, o I 5 i
BISTRERT, B 10 F A A AR VLA A A5 bl R L 45 HEAE 1
W IR 1 W T R EE SR 501 5 848 924 .5 819 6295 892 988,
5842 2915 881 7025 875 266,5 788 529 .5 881 303 .5 939 558 ,
5 888 769, F-H U [ F1 4A=5 865 896 ; 4 Il ZE/R A K45 15

[ n —
/ X (4—A)

BV W e TR H AR ME AR E B s = e =
42 465, W HATRFREATR E RE u(4.) =s/A=7.24x10"", [AI},
T A S 1S 8 5T B () -3 hR R A 3 B i 99.9% .
[ B8R L R i 2 I U T AR5 SR 43031 by 5 732 5845 747 876,
5906 382.5 840 452.5 778 520.5 865 1985 884 659 .5 704 848 .
5898 952 .5 780 300, “F-HJ i i Bl A=5 813 977; 4 D1 ZE/R 1%
OO AR AT 20 A 3K VA V06 T AR I A A oS 5 s =
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VAT 74 068, M HLAH XA AR B 52 I w (AL sIA=1.27 x
1077 [FIB, P10 H AR i 2 5 S 2 50 BE I 2 B0 2B R B 4
H99.0%

34 AERERHREE

B AR TEAS B GE B HPLC 25 1R E IR T ST A 8
u(f ) Al VA VRO E B AN A2 B 0 ( C) RV VS T G 1 0
TR R AN 2 3 (A B
341 HEIE A AR EREAT R B A I B AR
ARIAREA I E P 110 () =Vt () 10,7 (CO+11” (A1) 5 TFE
ihL R R Y A AT R AR UE R S E wea (S) =
V(2.08x10 7)™ (4.80x10 )™+ (5.03x10 )7 =2.19x 10~ ; 2
25 T B b HE S B E B e (S) =2.19x 10 7% 100.09% =
0.22% o FFih 2 T 82 B4 B XS AR EASIE S T 1, (S) =
V(2.08x1077)™(4.94x10 ") +(1.70x10°)* =2.73x10"; i &
25 1 A bR E R TR E JE u(S) =2.73%x 10 °x99.6% =
0.27% .

3.4.2  FrES I E A AR PRUEAR T G A eIA
B A s M X AR WS B R TE uew (S)) =
Vit ()’ (Co) i’ (A2) o WIVRE S 1 8522 2 5 B2 I 19 6
ARSI AR AN JE 140 (S2) =
V(2.08x107°)(5.54x10 ) (7.24x10 )" =7.55% 10" ; Hl 5
25 B0 A bR E R BB ue (S.) =7.55% 10 °x99.9% =
0.75% o Kb 2 i35 5) BEN 58 A A BOAR X AR AN R B vt
(S,) =V(2.08x10 ) (4.75x10 )+ (1.27x10 %) =1.29x 10 %
0 5 25 B PR AN 2 B 1.(S.) = 1.31x107°%99.0% =
1.27%.,
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B F K=2(EGHEZN 95% ) , WU FP A% IO AE 5
A E Y A E B N S RN U=k (S) , BIRES 1Y
JERH A BE U=2%0.22% =0.4% , &+t $;=(100.0 £ 0.4) %
[k=2(95% 45 X ] )]s BE & 2 9 RS I 2 BF U=2%0.27% =
0.5% , ¥ $1=(99.6 + 0.5) % [k=2(95 % E{5 X ] )]

IR, P S A i 2 240 50 B S8 A FB A 2 e
HZERN  U=ku.(S,) , BIEE S 1 R AN E B U=0.75% x2=
1.5% , o $:=(99.9 + 1.5) % [k=2(95% EZ X [8])]; KL 2 4™
JEAHEE U=1.2T%*x2=2.5% , %1 S,=(99.0 £ 2.5) % [k=
2(95% B {5 X)),

3.6 AHEEZSHIENDH

PARESD 1(5 mg) 7 hik B 25 F 3550 B 0 7 205 SR A AN
PEAE S ), o A7 AR 8 450 1 S vk, 1 L3 LA
%2,

2 L R 2 AT I, & B Xt BE SRR S DR A
B F R 25 SR A R R, A R 26 AN A B ) Tk
VI T 450 B 5 Hh i e VA T G i e T R A R
B 2 BB BANH 22 BE (9 sk e AR
4 e

TEAFA A 2 B v, X R AR BT RS S
Ay LRI R, X TSR = H O B At B 08 IORE o
R AN, 0 H R 10~25 mg, R ELRR B iR 1 AR 22 Lo g
FH A, QT 2 b X T A ORI, BTG A Ak
S () AN S B A3 i BEAS B ARG s, T LAAS B A v 58 1 45
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x1 SENENTHEESERETEHE
Tab 1 The uncertainty item and contribution ratio of con-
tent determination

AHEREM M AHEREN MXFREARERE  AHE %, %
ulf) YRR u(p) 317x107 21
IR B ) 1.99% 107 822
R AR (V) 475% 107 47
X AT (4 ) 2.14x10™ 1.0
u(C)) FHREuM) 9.60x10™° 0.002
HEt R u(m) 6.98x10° 0.1
e u( 1) 475% 107 47
u(4,) P TR u(4,) 503107 53

®2 SEPHIENENAIHEESTERETHKE
Tab 2 The uncertainty item and contribution ratio of con-
tent uniformity determination

AHERE . AR MRRENREE  AHERE TR, %
ulf) MR SR u(p) 317x107 02
SRR AR ) 1.99x10° 70
KR AR u (V) 475% 107 0.4
XS THTR w(4 ) 214%107 0.1
u(C) e R u(m,) 9.60x10°° 0.000 2
HE B (12) 5.54x107 0.5
u(4y) AL TR (4,) 724%107 91.9
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