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Determination of 4 Components in Afenkamin Tablets by Programmed-wavelength HPLC and Uncertainty
Evaluation

MU Ying-di', HUANG Bao-qun®, GAI Cheng'(1.Jinan Institute Center for Food and Drug Control, Jinan 250001,
China;2.Center Hospital of Shandong Electric Power Corporation, Jinan 250001, China)

ABSTRACT OBJECTIVE: To develop a method for the content determination of aspirin, paracetamol, caffeine and chlorphena-
mine maleate in Afenkamin tablets, and to evalute the uncertainty of results. METHODS: The programmed-wavelength HPLC was
adopted with acetonitrile (A)-4.2% phosphoric acid solution (B) as mobile phase (gradient elution) ; the procedure and steps of
measurement were analyzed, and relative standard uncertainty of components were quantified. RESULTS: Besides the uncertainty
of chromatographic instrument, the influential factors of uncertainty contained the accuracy of method, the purity of substance con-
trol, sampling amount, the repeatability of sample measurement, elution procedure. The relative expanded uncertainty of aspirin,
paracetamol, caffeine and chlorphenamine maleate in Afenkamin tablets were 1.8% , 1.8% , 2.0% and 2.8% , respectively. CON-
CLUSIONS: The uncertainty of chlorphenamine maleate is most significant; the accuracy of the method should be investigated dur-
ing the development of experiment method; the homogeneity of sample and sample processing procedure should be considered in
the field of sample determination; the steps of elution should be reduced as much as possible. The evaluation of uncertainty pro-
vides a mathematical judgment method for improving the credibility of content determiation of effective components in Afenkamin
tablets. The method has a certain practical significance on quality control for Afenkamin tablets.

KEYWORDS Afenkamin tablets; Programmed-wavelength; HPLC; Content determination; Uncertainty
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B[ ] DE AR BE i (415 - 100113-201104, 2 : 100.0% )
Ko 2 Tk 28 By % BE S (45 - 100018-200408, 4 : 100.0% )
Wi DR T B 5 (A2 171215-2004061 , 463 : 100.0% ) . 3k 1R
SUOETIR O R 5 (HE5 £ 100047-200606, 2115 : 99.7 % ) 353k 5
T [ 2 S T 5 B s BT B 5 (LU AR el 245 ), 4t
45120121008, LA « & F 35 Bl =] DL AR 230 mg X £ BBk 2 S
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el KON TEZEIRK , AR el
2 AES5ER
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3R . XDB-Ci5 (250 mmx4.6 mm, 5 um) ; WA : 2
(A)-4.2% B R IR (B) , Yk « 1.0 ml/min; A1 36 - 25 °C 5 EAE
20 plo VR SHARRE R VR R P A I K AR T L2 1
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Tab 1 Program of mobile phase and detection wavelength

gradient
i) min EHA, % WAHB, % Bk nm
0~10 25 75 262
10.01~25 2540 75—60 257
25.01~70 4025 60—75 275

22 BRERHRE
221 XMW . A BIBRIRT F] DT MO B 116.60 mg X
A SET X IR S 73.16 mg IRl RN R 15.22 mg 5 Hok i
SURARTN IS 1,40 mg, 430 BT 100 ml A, 40 B e
2430 ml (A, FEINGE ARG B B 20 4240, B4y 345 21 4
Ttk B O 28 VAV o 0 RS 2% i B R I 48 VA 45 10 mil,
F 50 mUEE T, NG SIAIRR R 20, VR IR A T BRI
2.2.2 AT . BB 20 R AR  FAN L RS
S FRBUAN A B H (ZIAH 24 BRI DEAR 115 mg) , & T 100 ml &
SRR, IR 30 ml, B8 (AR, BRI AR 20 mi, B8P AR
FRTRSIAERG B R 20 7557, Ukt s 37 R0 E R, R % i IR
% 10 ml, ¥ 50 ml i rf I shAfs R 2008 #2550, RiAS.
2.2.3  BAMERRSRIEW . WA A SN ST Sk My | B w] DT AR
M PR 5 T ke 1 SEORAR B R O, PR “2.2.27 TN O kil A A5
FI B HERE AT
23 TREMRE

A3 HR 20 YR B X T VA R L A 3t U R (At
20121008) . BHPERE S TR A GRS, #4621 TR () (i 4%
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Fig1 HPLC chromatograms
A. substance control; B. sample; C. negative control; a. chlorphenamine

maleate; b. paracetamol; c. caffeine; d. aspirin
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0.999 8) . A=45.74T7c — 34.706 (»=0.999 9) . 4=83.901c¢ +
23.458 (r=0.999 8) .A=116.6¢+15.16 (+=0.999 8) , £k V}: 3{i [l
I3 91 Ky 23.32~233.2., 14.63~146.3, 3.044~30.44, 0.280 0~
2.800 pg/ml,
25 BEERR

B[] — e et A V0 L A AR 5 U, A5 BT W] DE AR X 2 I A
FEM  MNHE ] | e R SRS B0 1 R RSD 4314 0.070%
0.0119%.0.023% .0.041% (n=>5) , W7 Wk HAG R B BT
2.6 FEEMIKE

F 2 B S T 20 pl, 23900 F 0,246,810, 12 h i
FE I TR o 25 LB R DEAR X 2Pk s BT e | ok
1% S8R AL RSD 433114 0.36 % . 0.52% .0.58% 0.66% (n=
7)), TR E A 12 h NFUE .
2.7 EEMHRAE

F9¢2.2.27 0T 7 i il [R]—HE R A3 1 10 0y, R
O S UGE TRIRR  ASRE A A B DE A X 2 e 2 R L o I
e R A OV Y br s B 55350 98.1% .96.5% .92.1% .
99.2% ,RSD 435124 0.26% .0.32% .0.52% .0.78% (n=10) , %
Wk E S M RS
2.8 EKERIRLE

SRR D 2k BB REARE S 9 ), By 24 66
mg, KB FRAE , 43N AR A % RV T, 4% 2.2.27 00 R 5 ik
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il B ARG S VRO AT S TR R, SRR ik
ISR BT, PRI 2.
F2 MEFRKEIRIGEER (n=9)
Tab 2 Result of recovery test(n=9)

45 B, mg  MAE,mg  WiEmg  FRE % RSD,%
T ] C 5.65 4.66 10.34 1003 0.80
papaip- i 3.04 293 5.96 99.8 0.73
LA 0.69 0.61 129 992 111
Bk AR 0.025 0.056 0.082 101.2 0.64
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Fig 2 Influential factors constitution of uncertainty
2.10.2 X RS SR 5 ARSI 0 BE 43 ik o X R BT ] DT
MREAESE A 100% , i T B R ANH 2 B2 (1 SLAB LR, Bog e
Sy BX E] P 22 0 58 a=0.259% 1 4138 51 i A R K=V3 L il
P S B 5E B 0w (Cr) =0.002 5//3 =0.001 4, [H 11 14 (Cr) =
u(Cr)/100% =1.40x10"",
2.10.3  XF AR SR RIS A BASH 2 B A o 6] At R i el
AE-240 BIHL 434 KAV, f KAV I RSHETE 13750, Hodse K At
PR R £0.01 mg, lRMNFEIE -4, XA FE & a=0.01 mg, 2
T F K=V3, MUbR R 5 BE A wn (Me) =0.01 (mg) V3 =
0.005 8 mg, ZRNV-EEMEFRERZE 4 0.01 mg, FRifEA &
w(Mx) 24 0.01(mg) , EFR I AR P E 5, DRIt B A X Aot
AHAEE N (M) =V2x[u” (M) +us’ (M) ] /M= 1.40x10 ",
2.10.4  FESFREE GBS B05E BE 4 5 o FF A FR B
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AE-100 B 43 7 RV, HoR o R A ifid 25 £ 0.1 mg, KF-47
HERN 0.1 mg, FREAHHE A u (M) =0.01(mg)//3=0.058
mg. u(Mx)=0.01 mg, £ Mk 126.4 mg, & BN ARHiE
ANE BNt (M) =V2x[ui” (M) s’ (M) /My =1.29%10 %,
2.105 PR EGIAWAGEE . PR EAE
P SEE PR BRI A . 20 I EE Rl 5.282 1 g,
¥ R H R 264.10 mg, T LAY 5 5 A ARG BR AN B 0
e (M) =V 25 [u* (M) +1,> (M) ] IM=6.17x10"",
2.10.6 X RESTh FE S B RS AR A B ok, AR
T Fh B et ke S8 A, A R IR AL R A L T A 1 R
JEAME . AT IR I ARE S R M TR
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Tab 3 The uncertainty for volumetric glass calibration and

temperature variation

PR NN @ﬁﬁ?ﬁ% ?ﬂfg’f/ﬂﬁ %ﬁﬁﬁyﬁ *EX‘T%E%%
o S WEEw)  AWEEW)  NEL AR

(AD) (AVA6)  VxAtx a3 Vu'+u' Vu'+ul 1V
50 ml & +0.050 0.020 0.030 3 0.036 3 0=73x10"
100 ml i £0.10 0.041 0.060 6 0.0732 =13x10"
10 ml B +0.020 0.008 0.0152 0.0172 u:=1.7x10"

VE A HE (A1 404 K=V6) iR IR 4046 K=V3) ; Lo = R
AAEALS + 5 Ci KK R Mo =2.1x10"" C

note: calibration (triangular distribution K=V6 ) ; temperature
(rectangular distribution K=1/3) ; laboratory temperature variation Az is
+5 °C; water swellable coefficient a=2.1x10"" C

i 3% 3 HOHE A5 A R P BR AT, 0 B w (PR =

Vs u =2.0}107 B wa (Vi) =Vuu"+u” = 2,010
2.10.7  HPLC ¥Rt PR G0 5 | ARIANHHE BE 43 . HPLCAY
e T AR 0 AR B R B B RIR 22 R 0.2% ~1.0% . HL1.0%
FREX 5 o3 A Ak R W T R A AR O AN 5 B e (Ar) =t (Ax) =
1.0%/N3=5.717x10",
2.10.8 B S IEE T A PEGI AR E A o A R R
—FEdh 106y, PATAR IR, HEA TSI E , 45 X =98.1% , b

T 22 1138 A 2 s (X) I\/gl()ﬂ_y)/(n—l) =2.6%x10"*(n=

10) , LR S 0 5L B SRS A Y w (fo) =5 (X)/(V2xX ) =
1.87x107%,
2.10.9  JLABE RS AR E B g0 e v I i e
W I 7= A BAREANH 1 BE ) u(R) =RSDAn=2.7x10"*(n=
9) ;uw(R)=u(R)/R=2.66x10"", [a]li}, XF ECRGEFT (405,
A VBB o AN 52 B A R BT A TIE ,e= | 1—R | /u
(R)=1.111,/NTF I 1A te0s.0=1.153, 8 u(R) T HATIEIE -
2.10.10 A FREAHE B o A5 LA S AN E B
I, FE N AR BT A VEAR ) A AR AN E BE v (X)) :
Uo vt (X 1) =V (Co+na (M) 410’ M)+ (V) (V) + 20 (A) 4 (o' (R) =
0.9%,

Z B BT ) DG AR5 2 00 52 AN 2 BE AT S i el R, el o
MEDE] X 2 k24 JE R | ke R SR A B 1% e e AN o S R A
[FVRE A 2 A AT, A5 2 IME e (X ) =1.0 % ,.X=92.1%;
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X 2Tk B 1 thera (X ) =0.9% , X=96.5% ; Ty K TR AT
T the (X ) =1.4% ,X=99.2% .
211 FEIAHREE

BUE SR N 95% , a5 N1 K=2, WA R A E
FE N B E PEAK U(X) =2x0.9% =1.8% , %} Z Bt 24 5L iy U
(X.) =2%0.9% =1.8% , IMER U(X,) =2x1.0% =2.0% , T3k
FRERIRH U(X) =2x1.4%=2.8%
2,12 MELRES

PIAR/R T, BRSSP E] DR X = (98.2 £ 1.8) % ;
Xt AT Xo=(96.5 % 1.8) % ; MIHER X;=(92.1+2.0) % ;
SRR X = (99.2 £ 2.8) % . AT K=2, Bt
EP=95%,
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AR ST BT F3 WA ) S D D VAT T Rt 7R SRR
T R A2 R 1 A 0 5 T BT ] DEAR X 2 I 3R B 5
WA AT ) B i, VR AR B . SR AR P nI AR K HPLC
) BT O v 4 R U A A TR BRI, i P,
TN E BB SRR . SRR AR, 8 e R P K .S
7K BE-A.2 % B BR IR W LG -4.2 % BRIR IR W o 45 e ik
B R PR, BT ] DCARTE 35 7K R 28 R ™ B, 1 9 S AR 1
FEMR M £ A8 T e 2 05 il B ) DC MK A8 R KA B o
AT FHA LRI SN, 205 -4.2 % B TRV W07 S AR e B ) 4
B Ay, FF HLAR R IR T R 4y S P H A AR
3.2 Mg

43 BB w) DR X6} 2, ok 2 i | Wi R 5 5 ok i SRR
TR GT R  AS VA TR AR R B AE A5 B, £ 200~400 nm P K
AR RS- 0T WA G T . S5 R BRI LAk
WNME LA 275 nm 3% K AT 5 R, T ok 1R SR AR ORI X 2
1 52 3 430 7E 262,257 nm A AT e R, B AR i
SR FHFR P R AR P 103 B 45 AL o0 1 e R W e X 21
AT e o
33 MELREAHEETE

FEARTR I R AR A 28 4 HPLC 325 0 7 ol T win 0 -
FF ] DU AR X 2 TR 22 1 L il PR 5 R R SR AR R
i, I H B2 (L2E 8T s R e BE A PRAL 6 e )1 B (e R
T R T 5 2R )0, X 3 a0 el A e () A R VR
TP . ARG R 0T LU H L hF ok R SR AR Y
B AT RGO B P RR IR /b, S SR N B o
R A LA A FIRRI 3 1) G AN 8 B2, i — IS 1
R BR AT B AN 2 B K . R T 1 R AT, B (54X
A B BN E BE A, vk B ER R 6 B B 4l R R
FIR/IN R S D Y A T TR AR ) AN 2 DT R AL
Ko B, 6 RIG 7 2 0 & H N B I M 4 b
s 05 TR, 7 Y AR o P B Sk A i A AR A R A —
Stk B RERE S R TT RS DR BB
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