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Evaluation of uncertainty in the determination of thiomersal content in Adsorbed
Diphtheria, Tetanus, and Acellular Pertussis Combined Vaccine
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(1. Yunnan Provincial Institute for Food and Drug Control, MIIT Public Service Platform for Industrial Technology Foundation,
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ABSTRACT: Objective To establish a titration method for evaluating the uncertainty in the determination of thiomersal
content in adsorbed diphtheria, tetanus, and acellular pertussis combined vaccine, and to identify the sources of significant
uncertainty, improve laboratory detection ability. Methods The titration method was established according to the
first method of the General Rules 3115 in the 2020 edition of the Pharmacopoeia of the People’s Republic of China, a
mathematical model was established, and the sources of uncertainty in the detection process were analyzed to synthesize the
standard uncertainty and extended uncertainty. Results In the determination of thiomersal content, all influencing factors
have a certain effect. After type A evaluation and type B evaluation, the extended uncertainty U,,= 4.72% (K=2) was obtained.
Conclusion After evaluating the uncertainty introduced by each factor, it was found that the factors introducing significant
uncertainty are mainly the titration process of the test sample. It is suggested that the titration process in low-temperature and
other conditions be considered in subsequent method improvements.
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1.1
AR (=99.5%, AR, EZGER2ELHARAR);

Wil (5 ¢/, AR, EZERMLFRFIARAFD; WG

AR A PV B, Al 2B P i —HE U

1.2

B M O % Y (Titrette, 25 mL, BRAND); # Wi ¥
(10~100 pL , 100~1000 pL, BRAND); HL 7R [ + 0z —,
MCA125P-2CCN-U-QP1, FEZ R B2 HE (AbsD) ABRAH 1.
1.3

1 mg/mL ARMERES L H] . K% AREUE LR 0.135 g,
0.5 mol/L fFRIS WA, FiEE 4 2 100 mL s, HA.

50 pg/mL FRESRIEE . B 1 mg/mL ARIERIFWE 100 pL,
A 0.5 mol/L iR 1900 pL,

0.05% MU IR B W : RS2 FREL 50 mg (W AER R, A =
SR E R 100 mL A8, 1BA.

0.00125% AU 2 W . B 0.05% BUGTR I € W 2500 uL
T 100 mL ZF&Sfirh, HAMNEkES, 1B,

1.4

(1) WAk KBRS 1000 uL, & TiREH, 299
JINABRRR 2 mL. 8.0 mol/L SRR 0.5 mL, RS, FWiFwT,
BT 85~90°C /K hE 1 he ¥ EISHI/K 40 mL, A1 20%
RPN 5 mL.

(2) T FZK 40 mL K LB 3 05 v A BOK o o4
& 125 mL /-, FH 0.00125% MU SR € KRS, &
COMATRERT, JREE10s, BHENZ, FRUELmZ, 4k
LR, HEWBUEE RS AR, BN,

(3) oAb OB Jh 178 22 . RS 28 S BUAR ME SR A 1 mL T
125 mL 43017, INERER 2 mL. 7K 80 mL Al 20% thERFRHE
S mL, [F Q) e T A R R R E
1.5

V,%0.050%2.02
MR (%) = ——————x

100
V, xV,x1000 W

b v B T FER E A, mL; Y, ARIEERIE
BOH AR E WA AR, mL; Vs KSR AR, mL; 0.05 2
PRI A EE , mg/mL; 2.02 RH % (1 g RAM T 2.02 g
HHIoR).
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2.1
ANH R JE B R TR 4 S 06 B AR A R A T AT, AR S
I, BRAREC, ECHIARIES, FREC. BECHIE W, fefl, 2
PSS B AR E RS, A0 AR AL B R o B,
ZUBA BT 85~90°C KV HINFL 1 h, R EIE MK 40 mL,
I 20% ERFRFZMEEE W S mL, 7K 40 mL ¥ Lk iH b5 i iR
SRR RIS 2 125 mL AR, i R A AR
KAHERE . I, #iEASHER R, mET A HEG .
DO H 1 mg/mL REBE|I ARIARNHERE; QB H 50 pg/mL by
WKW G I AR ERE ; QBB E R ARk ; @ik g it
WG IARARIERE ; OREBUHSMATS I ARAREE .
2.2
22.1 BH Img/mL 89 5R B R T Z K
AR Tz —K¥, Kk BRe Rzl
+0.00001 g, B AHEIE Ak =3 ), ) K SERR BT S 0.13500 g

BRI R B AT E E uy (M) DL (2) 001

(M) = )
3%0.13500
100 mL A HA i KRR 2R 0.10 mL, % =
A, HAEARHIEE ey (Vi) JﬁLf% 5(3))
urel(Vg)—m (3)
A B 1 mg/mL SRR A AN E B uy (B ) Wk (4)
_ 0.00001 Y (010 Y . (4)
u"’(m):ﬂﬁxo.nsoj {ngmoj =00410%
222 B SOng/mL AR R IE & 49 T4
Frfdi RS A% 53518 100 pL Al 1000 uL Fii#%, 100 pL A9
W re it K AR 7% 2.0 uL, 1000 pL B W g i K iR 25
10 uL, M543, 100 uL IR IR A% 5 | AR AR XA B 22 i oy
21000 L BB A BRI XS AR A g 10
J3%100 J3x1000
BRSBTS AT E R uy (B ,) L (5)

2 Y 0 Y 10 Y
u, (H5,)= + + —14142% (5)
(#5:) \/[\waoj [\EXIOOOJ (ﬁxlOOOj 6
223 WEMEH R IR IR

BT 2 A AR HEAR 5 S I8 TIG 646—2006 ( BSR4
KB Y, XA IE 25 mL RHE S AR s, Ei
AT A ZEPEE PEN bR bt R AT 2

XURRL i A TR S AN S E BE - T 50 pg/mL Aok
W, SRR e O, FATES 4 e, 25500 1,
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Volume of titrant consumed by mercury standard solution
and its uncertainty

Table 1

BRI O EE 50 pg/mL 1 2 3 4
f6f FH RE AR (mL) 35.20 35.10 36.25 36.25
SFE{E (mL) 35.70
brifE 2% (mL) 0.6364

FATINE 4 U, AT 2 AR B (ECN 35.70 mL, AR
e 22 5=0.6364, AR AFIERE g (Coyy) W (6)o
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(€)= 5= 08913% (6) Pt TR R BRI WA e, R BLG T AT

TR AR IR SR 5| AL B N
T B G 40 B B R e IR — itk 8 32, IR AT, IR
1000 uL, JFHXUBLHZER E WG, FAT 4 e, g5 0LEE 2,
2

Table 2 Volume of titrant consumed by the test sample and its
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uncertainty
HE 1 2 3 4
6 FH 2 TR R (mL) 453 424 451 451
TR R T FET 2 AR B2 (H (mL) 35.15
A BRI OR 7 4 (%) 0.00130 0.00122 0.00130 0.00130
PRI 2= (%) 0.00004

SEATINGE 4 %, AEEERNIR 5= AN 0.00128, 45
HElW 22 5=0.00004, FEEAFIRTATIERE 1y (Con) R (7).

urel(CcaIZ)

2.2.5 BTEUEIK sh Ay kAR

B KA E B, fd1] 100~1000 uL B2 2%, Z31F 1540 i,

1000 pL B A5 Fc R AeiriR2E 10 L, #5431, 1000 uL #
WA T AR AN BE R wg (Vi) T (8),

=0.5774% (8)

- 5 _15625% (7)
2x0.00128

U (V#) = \/—L

3x1000
(1) & FREATE B u,
u,= ([urel (’H\ ):I2 + I:ure] (}r’]?z )]2 + I:ure] (Ccal )]2 +|:urel (E E):IZ +
I:urcl (V*;*—):IZ)E
= (0.04102 +1.4142% +0.8913% +1.5625 + 0.5774* )% x100%
=2.36%
(2) P RAHEE U,
TESZ BN TR & B, 2552 N 238 — 2 e,

RS, BAEH T K =2 (BFXEZH 95%), K
B RAMHEE Uy (i) = u,xK=2.36%x2=4.72%;
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