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Manufacturing and Establishment of the 2nd
National Standard for Varicella Vaccine
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Abstract Biological products, such as live varicella vaccine, are composed of biological substances derived from biological
organisms. It is very difficult to identify these biologics’ characteristics by analysis of simple physical and chemical
methods alone. So the reference material is essential in order to evaluate the quality of bilogics. The 1’st national
standard for varicella live vaccine was manufactured, established in 2002 and 2003, and have been used for the
manufacturer’s quality control and national lot release since then. As the lack of its availability and the decrease of
its stability, this study was initiated by National Institute of Food and Drug Safety Evaluation (NiFDS) in 2008 to
manufacture and establish the 2nd national standard for varicella live vaccine. The candidate material was
manufactured from one of domestic manufacterers and the joint research of the NiFDS and manufacturers of
varicella live vaccine was conducted to estimate of the reliable virus content. In the collaborative study, 3 laboratories
including NiFDS performed the virus content test more than 7 times and all assay results were statistically analyzed.
The mean coefficient of variation (CV) was 1.24%, and the geometric mean titre (GMT) variation range of each
laboratory was low. On the basis of the results of this study, the candidate material of 2nd national standard for
varicella live vaccine was assigned a potency of 4.26 log10 pfu/0.5 mL, when reconstituted in 0.7 mL.
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gelgt 4= QUSYh (Table 1, Fig. 1).

Table 1. Stability results of national standard for varicella vaccine

(02/006)

Year Mean + SD CV  Relative Potency p-viaue
(logio PFU/0.5 mL) (%) (%)

2003 449 £ 0.23 5.12 100

2004 435 + 0.23 5.29 96.88

2005 434 £ 0.14 3.23 96.66

2006 4.28 + 0.05 1.14 95.32 < 0.0001

2007 4.18 + 0.08 1.92 93.09

2008 412 £ 0.13 3.04 91.76

2009 418 £ 0.11 2.74 93.10
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Fig 1. Potency of national standard for varicella vaccine (02/006).
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(p-value: < 0.0001) (Table 2).

Table 2. Virus content of national standard for varicella vaccine
(02/006) performed by manufacture

Year Mean + SD CV  Relative Potency Viaue
(log1o PFU/0.5 mL) (%) (%) p

2003 4.49 + 0.24 5.25 100

2009 3.77 + 0.04 1.12 83.96 < 0.0001

STEEF vle AA7 P4 Aol mEe A,
42420 St AL v

o] e HE THsl 20084 124 e Aol
2o FAVE A 24 THEEES AZSIGL.

5 ‘ddioj2{A WA 2%} FIIEEE SHEE HXE
I x
=

U] 5 Aulelei Al A|Z2s|ale] 2]Fsle] MAV/
06 < Hlo)HE o83l 23} FTRETEE FHEAS AlE
31T 9] SAE= 2002132 12} 45 Aulo)a]2s WAl =7}
EFES AXS REA, 1219} T AP o= 5
Autoleizs WAl 23} I7FEFE FHEA (code 08/027)
4,000 Blo]L-S A|Z3ISITH

Az B FEREL FAYTLE 8l vole] =3,
P, s, B-8A01E, Azt E-8A0HAL, o=
AR, FRINE T AlEE FalEilon, ol 4 A
Hlo]elz wiAle] gkA|efokE 53t VIl BT RRteks
Folsiet. BFEE FHEZ (08/027) AZ F 0, 3, 6, 970
4 V2 A7REEE (02/006) 7 EFF FEEZ (08/027)
< o83l T nlo|H A RS A, EEE R
=49 7Pt AldF7lel ulet AAEAE egkon, SR
EQo Hlgle] I7EEE (02/006)9] o] ZE AlFF7]
NA A Uske-S ohAl ghH ERRIE = AT} (Fig. 2).

(Logio PFU/0.5 mL) = 02/006 == 08/027
50
45
—— - —
40 .
- :\; o
35
3.0 1 I 1 I
0 3 6 9 (Month)

Fig 2. Potency of candidate for varicella vaccine 2’'nd national
standard (08/027).
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Table 3. Descriptive statistics for potency of candidate for varicella
vaccine 2'nd national standard (08/027) of MRC-5 (log1o
PFU/0.5 mL) in each lab

© 7+ A ALK 718 (GMT)S o83t 0|39
718K d (GMT)E B T8150H, ofol] thgh 71shA s
F (GCV)E AASHATH

FEATF AP 78R8T (GMT)2 Lab A 4.30, Lab B
420, Lab C 42702 Yeptow, zt 7188 7|shHEAS
(GCV)E 0.90%, 3.39%, 1.98%= LFEPLST} (Table 4). 713}
HEAS (GCV)Y A B8 AlPAolA 5% mvke] ghs
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Table 4. Geometric mean potency estimates of candidate for
varicella vaccine 2'nd national standard (08/027) of
MRC-5 (log1o PFU/0.5 mL) in each lab

Lab GMT GCV (%) AMT ASD ACV (%)
Lab A 4.30 0.90 4.30 0.04 0.90
Lab B 4.20 3.39 4.20 0.14 3.33
Lab C 4.27 1.98 4.27 0.08 1.98

Lab No of assay Mean SD Min  Median  Max
Lab A 10 430 0.04 4.23 4.30 4.37
Lab B 8 420 014 3.99 4.20 4.41
Lab C 7 427 008 4.19 4.26 4.45

(Logsy PFU0.5 mL) ~-LlabA =B-LabB =*=labC
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Fig 3. Mean Potency for varicella vaccine 2'nd national standard
(08/027) in each lab.
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* AMT (Arithmetic Mean Titer), ASD (Arithmetic SD),
ACV (Arithmetic CV).
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Table 5. Overall geometric mean potency estimates of candidate
for varicella vaccine 2'nd national standard (08/027) of
MRC-5 (log1o PFU/0.5 mL) in each lab

GMT GCV (%) AMT ASD ACV (%)

4.26 1.24 4.26 0.05 1.21

* AMT (Arithmetic Mean Titer), ASD (Arithmetic SD),
ACV (Arithmetic CV).
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