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Evaluation of Content Uncertainty of Vitamin D, in Calcium Carbonate and Vitamin D, Granules( Il )

ZHU Xiaoyue ,WU Zhaowet ,AN Jingye ,LIU Qi,ZHENG Jie, SUN Yi,WANG Lin
(Beijing Institute for Drug Control < Beijing Center for Vaccine Control > + NMPA Key Laboratory for Research and Evaluation of Generic Drugs *
Beijing Key Laboratory of Analysis and Evaluation on Chinese Medicine ,Beijing,China 102206 )

Abstract: Objective To establish the evaluation method of content uncertainty of vitamin D, in Calcium Carbonate and Vitamin D,
Granules ( Il ). Methods The content of vitamin D, was determined by the method in the WS, — XG - 033 - 2021 National
Drug Standard. According to the relevant provisions of JJF 1059.1 - 2012 FEvaluation and Expression of Uncertainty in
Measurement, a mathematical model for the content uncertainty of vitamin D; was established, and the sources of uncertainty were
analyzed and evaluated. Results The content uncertainty of vitamin D, was mainly from purity of reference (P,),mass of reference
(My) , preparation of reference solution (V) ,determination of reference solution (A;),mass of samples (M), preparation of sample
solution (V,) , average loading weight of samples (W) , determination of sample solution (Ay) , high — performance liquid
chromatography (HPLC) instrument (I) , and method bias (B). The synthesis uncertainty of vitamin D, content in Calcium
Carbonate and Vitamin D, Granules ( Il ) determined by the HPLC external standard method was 0.022 8, with an extended
uncertainty of 3.22% (k = 2,confidence probability of 95%) ,and the relative standard uncertainty introduced by method bias was
1.83 x 107%, which was a potential risk point. Conclusion The established method is suitable for evaluating the content uncertainty
of vitamin D, content in Calcium Carbonate and Vitamin D, Granules ( I ) by HPLC external standard method, but the recovery
rate of the determination method is relatively low. It is recommended to conduct factor testing on this method to improve the
testing method and increase the average recovery rate.
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LC - 20AT 24 i 0% AH 435 A ( H A Shimadzu 23
")), B A SPD — M20A %I = #% 4% B4 51 46 I 2% (PDA)
XA205DU #UHL 1 RF- (M4 iy — e R Z HBRA 2 < |
W > A RRA R L KN 0.01 mg) ;SB25 — 12DT AU #E
W VEHL C72 3 3 2 A MR B e A A BRA |, T ok
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Bl B B A A 2 A 2R DX IR O = 2 24 G
SEFIT R, 45 9 100061 - 202110, 2 &4 100. 0%) ;
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2.1 BiEEH

WEGHERAE 8354 : SIGMAALDRICH SUPELCOSIL
LC - SI#E(250 mm X 4. 6 mm, 5 pm) ; i ghAH : A 54
B - TFEC%E(0.45:100,V/ V), B A E - 1FEC ki
(20:80,V/ V)  BEEEVEML (BT L2 1) ik : 1. 0 mL/ min;
K 1 265 nm; A5 : 30 °C; #ERE 40 wl,

®1 REEREE B (%)

Tab.1 Gradient elution program of the mobile phase (%)

BFE AEAEA AFAEB | BIE AFHABA  AFHAEB

0 min 100 0 |30 min 0 100
25 min 100 0 |31 min 100 0
26 min 0 100 |45 min 100 0

2.2 BREHE

Xof HE it VA A < T A 2 D R IR 20 mg, WS PR E
100 mL 25 5P, INFR BRI R (75% — W B ARUK %
W1 mL, IEC%E 20 mL, R%E , & BUE C e )2) i iR It
B AR SRS mL, B 100 mL &8, i B
RNV R TT 28 F55) R % i LS mL, ¥ 100 mL 78 it
i R I iy R gl M B e S £ e IEI I

P S VA < B 20 R RE S N A TR AT IR R
FRECARY CFE Y T4E2E 2 D, 6. 25 wg) , 1 75% — F KL TF.
BRUKPSI 20 mL,45 “CKIERT (TR A 500 W)HEHL 15 min,
B RSN ARG BA ) 15 mLL, % %, BRI IR A
(%34 200 v/ min) HHRFEAE B 90 min, 2.0 (55N
3000 r/ min) 10 min, B &7, BI75 .
2.3 HFEBIEST

FRAEA (1) g7 B AR A A, €O RE S p 4R
E D, (%) ;A BEK SRR R 4k A= R D, R IEIE
T FR s M g %o BE SRR (mg) s P R R & (%) 5 Vg
SRR SRR REAREL WO RE S i (o) s A R HE I
TP e 2R D, AR IE W TR Mg A RE S AR EE R (2) 5 Vg
SRyt BE SRR REAT AN Q M4 R Dybryn i (mg) o

AXM X P X VX W
T A MX VX Q

2.4 HEMNAIHEEITE
2.4, 1 X Gt Ao T E (g (R) ]

1) X BE 210 B A AR X PR AEAN A 2 B [, (Py)

XoF HE i Ul B A JE N o B A A5 R R L E AR X

86

x 100% (1)

] a fg +0.05% . P 100% 111100, ¥y %6 0 A, 0|
u,y(Py) =0.05% + /3 + 100% = 0. 000 289,

2) %} R AR B A B AR X BRI AN S B (e, (M)

43 VL A= 2 Dy X R G 20. 44 mg 1120, 14 mg, 4%
BRRAE ATl £ 2 03 X Bl VS R Bk i e AR R B A
AW FEA 3 BRI (1) KAE ARG KA
HEUE A, RAV-HGE 53 BE ()N 0.1 mg, 7E0 ~ 5 g f 2
WL R ARFIRZE R £0. 5 e, B + 0. 05 mg, M HEIE 201
(b =/3) , WU RAF-AG 51 AR HEASH 22 B2 R 0. 05 +
V3 =0.02 89 mg. (2) K43 B it FH i R F e /b
AT R 0. 01 mg, AFETE 4047 (k= /3) 43 e
FIAMFREAHHE R 0.01 +2 + /3 =0.002 89 mg,
Q)R EE M FREN EE MR R AVFIREN 1. 5e, B
0. 15 mg, AL 4340 (k= v/3)  WEE M5 | AR
FEJEH0. 15 +1/3 = 0. 086 6 mg. FLUKFR I AN ARAEAN
1 7€ £ 24 1/0.028 9% + 0.002 89° + 0.086 6> = 0.091 3 mg.
T HEFR 2 R O BB SRR TR 45 100, B 2 R FR Y
FH T A5 fE AN 0 € FE R V2 % 0.0913 = 0.129 mg. N
w, (M) = +/(0.129 + 20.44)° + (0.129 + 20.14)> =

0.00899 .
3) X HEE S U R R A 1A B R T bR R W
[urel(VR):l

e, S %o RV R AR | AN A T A W
B A GO)RHEAE FE A5 R (A 90 BEHEAN B 2 B
22 5 BOR WO K B R 1 2 L KRR JJF1059. 1 -
20121971 JIF1135 — 2005 W [ Bk, W A 25 T
AN 7 B A SR 4 = S 43 A (k= /6) .20 "CIE O
IRFIE K A 1. 36 x 1073 mL / °Cl2) | 4 5236 28 1 il
FETE + 4 ‘CIERINAR 8l BUl shi e RAE 4 °CL 22 S 80
AR AL RSB TE 045 (k= /3) W M 28 oY
ZER VIR L3 - WINL R 2 454 i ANHf A8 LR 3 %
VTR A R {8 ] 5 mL SRR A 2 U, 48
100 mL 25 500/ 3 WK, i 4R R 3 h & - i 45 L, 18
u,, (Vi) =v2x0.00337% + 3 x 0.003 17° = 0.007 27,

*2 FEAFIEZ(mL)

Tab.2 Admissible error of volume (mL)

I A AR E
PAFERETF 5mL +0.015
PAFERBEF 15 mL +0.025
EHL 100 mL +0.10

4) X BECS I W RE 51O B AH X A E N B B
[urel(AR):l

X HEE it Y YR S ) WA T R 2 R A R R A A R
BRAGE P o3 B R A | A O (A S B A
R A A5 5 1k R A2 S AF BEHL AR AL B 2 R, il 55
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Tab.3 Uncertainty of each weight

FIRS A AR HEE (mL) 7 Mk R A % % (mlL) B F AL
PHREATE S5mL 0.015+v6=000612 5x136X10°%x4+v3=00157  /0.00612°+ 0.0157° + 5 = 0.00337
B ARE R T 15mL  0.025+v6=00102 15x136x103x4+v3=00471 0.0102% + 0.047 12 + 15 = 0.003 21
TR 100mL  0.10 + /6 = 0.0408 100 x 1.36 X 10° x 4 +v/3 =0.314  1/0.0408> + 0.314> + 100 = 0.003 17

SRR SRS F MR 38 R A 2 4 0 R

VAT, A3 AR 5 UCR 2 UK BRI, SR R 25910 AR

g Ay X BRI VI A2 B AR N A E S W B2, D)

u,,(A;)=10.00280% + 0.00374> = 0.004 67 . 1EWF 4,
F4 NREBARVENIREE

Tab.4 Uncertainty of determination of reference solution

HB&E PERR RE SRR REAK TR

1 53490 719 5 233779+ 2.33+ /5 + 53490 = 0.002 80
2 52688 315 2 113 315+ 113+ V2 + 52688 = 0.00374

5) %8 BEG 5 LA BIAR X BR TEAS 2 B [, (R) ]

urcl(R) =
Vi (P + (M) + uy (Vi) + u,,(A4,) =0.012 5,
2.4.2 B A E W T [1,0(S) ]

DFESFR SR AR AR A E S w0 (M)

A3 S BURE 4085 4 003. 57 mg F14 013. 15 mg, 45 %
FRAE AT 28 2 A0 i s v, AR i AR L ARAS
S RV 55 0] B — 0, B PR HE RT3 HE R AR
a0 A PE AR R = A Y K 5O IR — E, )
w,, (M)=+/(0.129+4003.57)> +(0.129+ 4 013.15)° =
0. 000045 5,

2) AR VA TR ) 5 R AR R s v A o B [,y (V) ]

il 25 A6 S VA TR R 5 A B N R R TR 43 )
W - A R T AN T A R 2 5 B0 TR ik 1) AN
JE AR it VTR R A ek AR L A 15 mL SRbR 2
1R, 3 m A, u,, (V) =0.003 21,

3) T X% w51 AR R X BR S B e
Lu,g(W) ]

YBURE At 2000, RS P Jon i, 16 N 250, e e A
A, PR RS B i SR e it T e i
I BN 5 JE AR Ry TV it IR AN 5 B2, k]
B R 0] R — 80, 20 B4 R T ik 73 074. 01 mg,
20 ki #E 5T M OB N 11 446,13 mg, W u, (W)=
V/(0.129+73074.01)>+(0.129+11446.13)> =0. 000011 4.,

4) (53t 5 I VRO S 51N B R 6T B oS B
(1,0 (As) ]

SEAT A 2 0 B T A5 ERE IR, 4EAE R D,
TN T70.32% M 71, 19% , il 2= (S) R 0. 006 15,41
P b E R B A 2B 0F 2 5 kD M w, (Ay) =
0.006 15 + v/2 =0. 004 35,

5)FE S TR AER AR AN B [, (S) ]

U (S)= \J1t (M) + 1,y (Vo) +u,y (W) + 1, (Ag)? =
0. 005 41,
2.4.3  ERIRAE LU FH E Tk [, (D]

2 A A WEUE A5 TN 5 50 A 2 1 55 A A I 2%
EEEEEMNO0. 1%, N4 (k=v3), N
u,(I1)=0.1% + /3 = 0.000577,
2.4.4 FFEAmE XA EE N TR [u0(B)]

G3ATT 7% B AR 2R 7R R A3 BT TR SR FE IR [m]
W g0 3 A A Y T 3 TR B 60% , 100%
160% P IETACRE (i, 25 3 407, I3 e 45 5 L3R 5. 5 v
a3 (0 B o N B0 22 B R w0 (B) = 4.60% + V9 = 1.53%, Il
u,,(B)=1.53%+ 83.82%=0.018 3,

®5 MEEUIRBAELER (%,n =9)

Tab.5 Results of the recovery test (%,n = 9)

% TR S [ERlE ) S(o)
A IR 1 2
60% 76.76  82.68 85.16
100% 85.57 78.24 86.99 83.82 4.60
160% 81.39 91.67 85.88

2.5 AHEEEE

TR 5 0 A A 0 [ue (€) 18 u(C) =
Vi (R) +1u,,(S)? + uy (1) +u,(B)* =0.022 8745
FE o 4 A D & R 70.76%, W u (C) =
0.022 8 x 70.76% = 1. 61% 4" & A ¥k = 2, lL A} &
5L N 95% , W™ AN 22 B K Uys = kuc(C) =2 %
1.61% = 3.22% 13 6 7], 5% W 3% J7 1 45 A 1
1 3 K 2N T IR A
3 itig

K CE R 25 PR AEYWS, - XG - 033 - 2021 Fh 4
AR Dy B i 5D s D, ks ( D i E &R D,
GEIRF IR N (70.76 + 3.22)% , BAGHEHR R 95% k= 2.
A FE H M T AN R B B R TR TR AN
B IR EE AT LR G T L RS D, JUkr (1) rh 4k A=
3 Dy 7 il B ASEA R B DTk SRR T A AT
% NSRRI, = AT TRSCRE & 7 T 327 TSR AL
1 83. 82% , M X AR AR 22 (RSD) J 4. 60% (n = 9) 31
XPIZIT LT R e R R R0 2 4, T e T SR R A
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