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1. Ist HCV genotype 1 RNA national
standard for NAT assays (TFDA Lot:
93-09, 4.72 Log 1U/mL, Taiwan)

2. 1st HCV genotype 1 RNA working reagent
for NAT assays (TFDA Lot: 93-09W, 2.95
Log IU/mL, Taiwan)

3. HCV genotype 2 RNA national standard
for NAT assays (TFDA Lot: 101-08, 5.15
Log IU/mL, Taiwan)

4.2nd HCV genotype 1 RNA national
standard for NAT assays (TFDA Lot: 105-



10

11.

12.

13.

14.

15.

16.

167

IR AR e A 2 A

10, 5.15 Log IU/mL, Taiwan)

.2nd HCV genotype 1 RNA working

reagent for NAT assays (TFDA Lot: 105-
10W, 3.23 Log IU/mL, Taiwan)

. Parvovirus B19 genotype 1 DNA national

standard for NAT assays (TFDA Lot:
94-08, 6.28 Log IU/mL, Taiwan)

. Parvovirus B19 genotype 1 DNA working

reagent for NAT assays (TFDA Lot:
94-08W, 4.30 Log IU/mL, Taiwan)

.1st HBV genotype B DNA national

standard for NAT assays (TFDA Lot:
92-08, 6.00 Log IU/mL, Taiwan)

.Ist HBV genotype B DNA working

reagent for NAT assays (TFDA Lot:
92-08W, 3.00 Log IU/mL, Taiwan)

. 1st HBV genotype C DNA national

standard for NAT assays (TFDA Lot:
103-08, 6.05 Log IU/mL, Taiwan)

Ist HBV genotype C DNA working
reagent for NAT assays (TFDA Lot: 103-
08W, 3.10 Log IU/mL, Taiwan)

2nd HBV genotype B DNA national
standard for NAT assays (TFDA Lot:
107-07, 6.09 Log IU/mL, Taiwan)

2nd HBV genotype B DNA working
reagent for NAT assays (TFDA Lot: 107-
07W, 3.16 Log IU/mL, Taiwan)

HIV-1 RNA national standard for NAT
assays (TFDA Lot: 98-11, 4.04 Log IU/
mL, Taiwan)

6th WHO international standard for
hepatitis C virus RNA for nucleic acid
amplification techniques (NIBSC code
18/184, 5.41 Log IU/mL, UK)

3rd WHO international standard
for parvovirus B19 for nucleic acid
amplification techniques (NIBSC code

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

12/208, 6.15 Log IU/mL, UK)

4th WHO international standard for
HBYV DNA for nucleic acid amplification
techniques(NIBSC code 10/266, 5.98
Log IU/mL, UK)

4th WHO international standard for
HIV-1 RNA for nucleic acid amplification
techniques (NIBSC code 16/194, 5.10
Log IU/mL, UK)

EZ1 Virus mini kit v2.0 (Qiagen,
Germany)

RealStar HCV RT-PCR kit 2.0 (Altona,
Germany)

RealStar parvovirus B19 PCR kit 1.0
(Altona, Germany)

Cobas HBV quantitative nucleic acid
test for use on the 4800 system (Roche,
Switzerland)

Cobas HIV-1 nucleic acid test for use on
the 4800 system (Roche, Switzerland)
Cobas HBV/HCV/HIV-1 control kit
for use on the 4800 system (Roche,
Switzerland)

DNAse/RNAse-free 1.5 mLIE B (VE
(Axygen, USA)

DNAse/RNAse-free filter tips (Axygen,
USA)

(IRt

1.

SAFZONEA Y% 2 #:EHE (Class-
II-A2, Yakos65, Taiwan) °

KZHERG IR 53 M 2 Qiagen EZ1 advanced

XL (Qiagen, Germany) °

. Z I REEERIF% I 7317 (Lighteycler 480

II, Roche, Switzerland) °

.Cobas 4800 System (Roche,

Switzerland) °

ARELCESE - 5) -

6. TEE -
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1.5 mLIAEREOE - ER TIERE=
FE 5 FFEN400 pLZ B RS A2 mLiE
HELE R - BIRTIENREEINHE - BARA#E:
TEFT - MR R TE s &2 BR R Rl B
IREST HBZEAL « AT R - R
AR ATk e s % R ZE BT B
fTRT-qPCR/qPCRZ B -

. RT-qPCR/gPCR

K % IR g 5 L 8 RT-qPCR/qPCR
mix A AREER AR 96 FLAER I A Lk

No. THH Lot ZEHER EREM TE AR YE
1 1"HCV gtl RNA National Standard 93-09
2 1" HCV gt1 RNA Working Reagent 93-09W EZ1 vi . . RealStar HCV  6th WHO IS Hepatitis
3 HCV gt2 RNA National Standard 101-08 kin”V“; (‘)“‘m RT-PCRKit  C virus RNA for NAT
4 2"HCV gt] RNA National Standard ~ 105-10 20 (18/184)
5 2" HCV gt]l RNA Working Reagent 105-10W
6  Parvovirus B19 DNA National Standard 94-08 EZ1 virus mini Rea_lStar 3rd WHO Intematiqnal
Kit v2.0 Parvovirus B19  Standard for Parvovirus
7  Parvovirus B19 DNA Working Reagent 94-08W 1tve. PCR Kit B19 for NAT (12/208)
1" HBV gtB DNA National Standard 92-08
1" HBV gtB DNA Working Reagent 92-08W
10 1"HBV gtC DNA National Standard ~ 103-08 4th WHO IS Hepatitis
“ ) Cobas HBV test for the 4800 B virus DNA for NAT
11 1" HBV gtC DNA Working Reagent 103-08W (10/266)
12 2" HBV gtB DNA National Standard ~ 107-07
13 2" HBV gtB DNA Working Reagent  107-07W
4th WHO International
14 HIV-1 RNA National Standard 98-11 Cobas HIV-1 test for the 4800 Standard for HIV-1 RNA

for NAT (16/194)

gt * genotype
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A7 EBE6AWHO HCV RNA B[
FEHE L (18/184) [L R ZEE 17 2 HC VIR B
#ESL S & —{CHCV genotype 1 [B|FZ1E#E
fi/ TAEREHE 5 (93-09/93-09W) ~ 55— HHCV
genotype 2 FIEUEF(101-08) LA K 56 X
HCV genotype 1 BIZRHE AL/ TAFARHE L (105-
10/105-10W)F:51T5 54T o 75 B PR ATHE S 2 15
AR A3 B 123 B R/ 1120.992~0.996.2
M RERHR-3.12~-3.26.2 [ - FEHEdh fR
FFEME - Fr A AR L B R
FE (Intra-assay precision) g & B fif] o ] 15 25 B
(Inter-assay precision) &/ NA S Y N &R i (F=
T e HE AR HIEE S - KPR E A R
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(HBVERHIV- 1R AL 2 22 E ERFAE T 0.061-0.393 2 Fl B 72 5 - FiT (R 0E

% R AP PR -

1 SR B LR ZE A E & _ . e
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B R (F R 2 S B (T + B4l S
H AT FEAEM U Extraction plate © AD-plate REFFEEEE3B19 DNA B S % 1

2480 high volume tips with filters » FF{K
Fan R I E B K i - 1T Cobas
X 480 H B AL - FE1R KA HL5E

(12/208) L R EEE 7 2 BI9R HIEMEM,
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=M ~ BIOBEIFKIZHE G/ TIFIRE R EBHER

Parvovirus B19 DNA NS (Lot. 94-08)

Parvovirus B19 DNA WR (Lot. 94-08W)

Assay No. R’ Slope

Average (LogIU/mL) SD CV (%)  Average (LogIU/mL) SD CV (%)
Assay 1 0986 -3.25 6.19 0.02 0.38 433 0.03  0.76
Assay 2 0995 -3.32 6.23 0.12 196 4.30 0.07 156
Assay 3 0.99%  -3.29 6.15 0.13  2.06 4.05 0.09 220
Total 6.19 0.04  0.64 4.23 0.10 226

Calibrated against 3rd WHO International Standard for Parvovirus B19 for nucleic acid amplification techniques (12/208)

KA~ BISERIEER TIFEERRESED

Parvovirus B19  Parvovirus B19

DNANS DNA WR

(Lot. 94-08) (Lot. 94-08W)
Label Con.
(Log IU/mL) 6.28 4.30
Average
experimental Con. 6.19 4.23
(Log IU/mL)
p-value 0.183 0.239

Calibrated against 3rd WHO International Standard for Parvo-
virus B19 for nucleic acid amplification techniques (12/208)

it R AR 3R B L 3B FF R 120,986~
0.996.Z [ » RIS THR-3.25~-3.32. 2 [H - fFRUE
HEARE FF A - P A (R E B TR
15 % & (Intra-assay precision)EE{ b i - A 25
J& (Inter-assay precision) & /NA3%INF & Hi &
(FRIM) - BEE TR A - TR AR 2 i
TR A B I DU B R t-test 1 TR E » Hp(H
BIF50.183800.239 - MERAEZ R - FrA RFHIE

R E NERE(R D) -

= > HBVEIRZEE R/ TEEERZE M
waXiil
AHFFEEEEFE4CWHO HBV DNA B X
TEUE R (10/266) L ¥ B EEE T 2 HBVIK 515
4L BEE—{CHBV genotype BEIZ 5 4E
fit/ TAEREHE 5 (92-08/92-08W) ~ 55— HBV
genotype CIEIZAZHAE L/ T/EFZHE 7:(103-08/103-

08W) AR 5 —fRHBV genotype BB ZZFEHE T,
J TAEREHAE 5, (107-07/107-07W)FE 5654 TE © 1
8] PR A iy 7 AL HE A AR A 3 R T AR B PR
20.998~0.999.Z[#] » BRI TfR-3.15~-3.29.2
- AR E T SR - PrA AR L
170 E8 2 A5 & (Intra-assay precision)Ei 5 B i
H I FE % (Inter-assay precision) & /MR 4% IR
FFEHEI(FRN) « BE SR IEERE S - KR
TR TE ity R B T A B2 DU R t-testi 1 TRE
HpE/1120.106-0.491 2 B Z = 5 AT
FRAEESE A & ARG ) -

M0 ~ HIV-1BERIEE R L E S

AR5 EFEACHIV-1 RNA B FRAZEHE
(16/194) LU R BEE T 2 55— R HIV-1 5
FEYE 1 (98-11) o 713 AR HE iy 2 AT U HR AR Y
3R EETR T 20.995~0.998. 2 1 - &t
FATHR-3.24~-3.32. 21 - FEHERh SRS RTS8
#i 0 FTE AR YE L R T BB KRS E (Intra-
assay precision) &z, 55 i FH RS % £ (Inter-assay
precision) & B/ NR2% N S LI \) o BB
SIHTRFEIESE S » AR RATLE f SR B A R
DLH R t-testETTRE + Hp(EF50.220 » fEEHE
AR ENTETIEER) -

& i

AHI S L 03B 14 TE 975 55 1% R BRI 22 B T

HpEETEDNAR#EHBV » B19LAUK
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R\ HIV-BEREER/ TREEREEMRR

HIV-1 RNA NS
(Lot 98-11)

Assay No. R’ Slope
Average D CV
(Log IU/mL) (%)

Assay 1 0997 -3.24 4.01 0.05 1.25
Assay 2 0.995 -3.29 3.93 0.02 0.39
Assay 3 0.998 -3.32 4.01 0.06 1.53

Total 3.98 0.06 1.43

Calibrated against 4th WHO International Standard for HIV-1
RNA for nucleic acid amplification techniques (16/194)

RN~ HIV-1BEREE R TEEERLEEDN

HIV-1 RNANS
(Lot. 98-11)
Label Con. (Log IU/mL) 4.04
Average experimental Con. (Log IU/mL) 3.98
p-value 0.220

Calibrated against 4th WHO International Standard for HIV-1
RNA for nucleic acid amplification techniques (16/194)

RNAYE#FHHCV » HIV-1 » 3&ift-tests 75 fE2H
FEER o (HHE—F TR SIHHCVEERE LR
B3EpE/NR0.1 » BERFEMGT 2L - HEE
JREAMAEAE G o 2255 B PRITE L B 2 SRR
HC VS BEAZHE LA B Sl B v TR B B
TR (B L AT S HA B S B 4R
BRI RS S S B B A AR L - T
{EHCVAZYE S 37 IR P 17 2 2 G e R
EHEDFER - BT EIRA - AIRERIRNATE 2
BEAEREATBE » EEAERRRERTEL - BAMHCY
1B PEATLYE (75 St o0 FH B0 5B Arrheniusf&
RIS HTEE - BEAITERITE-20°C T REFIIER
o T RE9% » AR AC TN EETRE30% @ A
i Arrhenius fEAUEHE 2 5 RAEHET HEAE
ERREREER - Rl e s i e T~ 2 Mevs

72 H i Arrhenius AN —3 - fEREIRE T
VR T R A RE MR TA SCBRAE-20°C T REF IR
ALY ENE o BUR BRI L T RE R
EENHR GBS AL HARFIHIR - Rl e HHEE %

R LRI E AL B R L H H R B Y
B -

NS

A

ARG E5 47 | 4B S B L T
M BBt T I R B () + B
S R R R S« A (T
B EE ZEE AT » TR R L
5 HEREAES -

SENR

1. Recommendations for the preparation, char-
acterization and establishment of international
and other biological reference standards
(revised 2004). WHO technical report series
2006, vol. 932, WHO, Geneva, Switzerland
(2006), pp. 73-131.

2. Pripuzova, N., Wang, R., Tsai, S. and et al.
2012. Development of real-time PCR array for
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Label Conc.

Average experimental Conc.

1" HCV gtl RNA National Standard (Lot. 93-09)

1" HCV gtl RNA Working Reagent (Lot. 93-09W)
HCV gt2 RNA National StandardO(Lot. 101-08)

2" HCV gt1 RNA National Standard (Lot. 105-10)
2" HCV gtl RNA Working Reagent (Lot. 105-10W)
Parvovirus B19 DNA National Standard (Lot. 94-08)

Parvovirus B19 DNA Working Reagent (Lot. 94-08W)

1" HBV gtB DNA National Standard (Lot. 92-08)

1" HBV gtB DNA Working Reagent (Lot. 92-08W)
1" HBV gtC DNA National Standard (Lot. 103-08)
1" HBV gtC DNA Working Reagent (Lot. 103-08W)
2" HBV gtB DNA National Standard (Lot. 107-07)
2" HBV gtB DNA Working Reagent (Lot. 107-07W)

(Log IU/mL) (Log IU/mL) p-value
472 4.60 0.092
2.95 2.82 0.061
5.15 5.09 0.393
5.15 5.11 0.239
3.23 3.14 0.080
6.28 6.19 0.183
430 423 0.239
6.00 6.01 0.489
3.00 3.03 0.324
6.05 6.11 0.106
3.10 3.08 0.375
6.09 6.09 0.491
3.16 3.15 0.323
4.04 3.98 0.220

HIV-1 RNA National Standard (Lot. 98-11)
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Stability Analysis of National Standards for Blood-
Derived Pathogen

PO-LIN LIN, YI-HSUAN PENG, TZU-HUA TENG, JIA-CHUAN HSU,
MEI-CHIH LIN AND SU-HSIANG TSENG

Division of Research and Analysis, TFDA, MOHW

ABSTRACT

Registration inspection before market entry and periodic monitoring after release are required for
Class III high-risk in vitro diagnostic medical devices to ensure quality and performance. In response to
these inspection requirements, Taiwan Food and Drug Administration (TFDA) has established 27 nucleic
acid virus standards. Since 1993, antiserum and nucleic acid standards for quality management of in vitro
diagnostic medical devices, such as HBV, HCV, B19, and SARS-CoV-2, have been provided to the public,
supporting the development of the domestic biotechnology industry. Basically, TFDA follows WHO’s
policy, which is not setting an expiration date of the standard. If the standard is no longer applicable, it
will be withdrawn or replaced. In order to maintain the credibility of the standards, we re-evaluate the
concentrations of four types of national/working standards, including B19, HBV, HCV and HIV-1. We
analyze the current concentrations of these standards by calibrating them against international standards
and evaluate the differences between current and original concentrations using a t-test. All 14 standards
from these four types have been assessed. The p-values of t-test are all above 0.05, meeting the internal
criteria. In the future, we will continue monitoring the concentrations of standards and introduce freeze-
drying technology for those whose concentrations drop rapidly. This will strengthen the credibility and
calibration accuracy of biological national standards, promote the development of biotechnology industry,
and protect public health in Taiwan.

Keywords: national standard, stability



