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type 1 (HSV —1). Methods: According to the requirements in Chinese Pharmacopoeia( Volume 1[Il , 2020 edi-

tion) , the liquid and freeze — dried standard for oncolytic activity of HSV — 1 were prepared and tested , of which
the stability were evaluated by thermal acceleration test. The oncolytic activity of the standard was calibrated col-
laboratively by U =2 OS cells/CCK - 8 method in 3 laboratories. The liquid standard was compared with the
freeze — dried standard, and the more suitable one was selected as the national standard. Results: The prepared
standard substance was all qualified, among which the moisture content of the freeze — dried standard was 1. 09%
and the dispensing accuracy was 0. 15%. The results of stability test were calculated by Arrhenius formula. It was
preliminarily predicted that it would take 7. 7 years for the oncolytic activity of liquid standard to decrease by 10%
at =70 °C, and it would take 6. 1 x 10° years for the oncolytic activity of lyophilized standard to decrease by 10%
at =70 °C. Compared with liquid standard, the stability of lyophilized standard was greatly improved. Twenty —
one times of collaborative calibration tests by 3 laboratories showed that the oncolytic activity liquid standard was
7.08 x10* U - mL ™" and the oncolytic activity liquid standard was 1. 82 x 10* U - vial *'. After lyophilized, the
oncolytic activity of the bulk of HSV =1 standard decreased from 7. 08 x 10* U - mL. ™' t0 3.03 x 10* U - mL™".
However, the good S — shaped dose — response curve still appeared after 100 times of pre — dilution, which did not
affect the requirements of its use as a standard. When the liquid standard was used as the sample and the freeze —
dried standard was used as the standard for calibration, the geometric coefficient of variation (GCV) of the results
of the 3 laboratories decreased from 64. 4% to 29.2% , and the precision of the experiment was greatly improved.
Conclusion; The batch of freeze — dried HSV -1 standards for oncolytic activity assay meets the relavant require-
ments, and is more suitable for use as a national standard than liquid standards. Its oncolytic activity is assigned
a value of 1.82 x10* U
Keywords: herpes simplex virus type 1 (HSV —1) ; U =2 OS cells/CCK — 8 method; oncolytic activity ; standard

o =i
- vial * .

substance ; freeze — drying; stability

1 I 25959295 B (herps simplex virus 1, HSV —
D) J& TR EERH Y o S0 B A9 PR Al 5
TR 1 R TR O LA I
o S J A e, R TR 25 1 K 3R R I e A
70 HRIX HSV ~ 1 MR i o i 4 4 2
BAS R R A, 2015 4 10 J1 27 H,FDA #iti
TENEIEINEEISIRIT 254 talimogene laherparepvec
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Tab.1 Testing results of HSV —1 bulk

e H
(test item)

K7 ik

(test method)

FRUEE
(standard code)

LS

(test result)

YR (identification )

PR P RED P T (restriction

enzyme digestion atlas method )

LE5%F B i —35( corresponding to reference

substance )

54 ME (meet the requirement )

QPCR ICP 0.ICP 34.5 JC¥™#4 ,APD1 § 34 (ICP O, T 07E (meet the requirement )
ICP 34.5 were not amplified, APD1 was amplified )

AU A2 (cell neutralization )
TN g% ( membrane — filter

procedure )

WEEE: ( plaque methods )

TCHIRGAE (sterility test)
JARYYIR BE (infection titer)
U -2 0S #ffifi/ CCK -8 i

(U =2 08 cells/ CCK -8 method)
855575 (cell culture method) =100

IR PE (oncolytic activity)

J‘iﬁ‘ﬁiﬁuﬁ@(ﬁ‘lﬂ:( selective

proliferative activity )

TCAMMERAE (acellular lesion)
14 d ]ICHA K (sterile growth within 14 d)

=1.0x10" PFU » mL !

=1.0x10* U - mL™!

T 7E (meet the requirement )

54 ME (meet the requirement )

1.88 x 107 PFU « mL ™!

5.86x10* U » mL™!

2. 14 x10°
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Tab.2 Testing results of HSV -1 freeze — dried standard
s H ek FREE L e S
(test item) (test method) (standard code) (test result)

U -2 0S 4Hjifi/CCK -8 7:(U -2
0S cells/CCK -8 method)

TAIRETEPE (oncolytic activity)

I3NE L (dispensing accuracy)  fHAEFREE L (sampling weighting  <1%
method )
7K43( moisture content ) JEAST 125 (coulomb titration ) <1.5%

I3t 1E ( membrane — filter
method )
IEEE2: (plaque methods)

TCHKGAS (sterility test)

JAYLY% E (infection titer )

=1.0x10* U+ ' (=1.0x10* U - vial ™)

14 d NICEH: K (sterile growth within 14 d)

=2.0x10° PFU « mL ™!

1L.5x10* U - 37" (1.5 x10*
U - vial ")
0.15%

1.09%

54 B € (meet the require-
ment )

1.55 x10” PFU » mL ™!
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4.25 37 C,ARFRUES:: —80, —40, -20.4 .25 °C)
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8, LA R E e, i U -2 0S éﬁaﬂ@/CCK 8
EAE R —3e 96 FLAR b A £ AS [R) 5 BE T 14 7 TR 3%

o A3 APEEAS [FIRELEE T PR UE S 3 FP 2 96 FLARES 2
~ 11 B A A7, BN IREE 2 M AL ARG T oE g7
H ( DMEM/F12 1 3% % + 10% NBCS + 1%
L - Glutamine + 1% #5575 2 WPt ) 4 15 R 500 R, 4t
10 AN RREE A0 MR P45 1 3156 12 B A [l 4
TR 58 35 55 2k, DLW i LSO XoF 95 96 1 P )
HIFZ ]

TES PR E T CE R ThRdESZE 9 NH B
JETEPETE A B ) 255 - 80 °C ¥ ¥R 1% 4 Lb iy )
REGE L 3, MR 2 b B B e BT Ak i B 48 2
I A Inf k() =A+B/T+In(T) (A:#;
B R 3 ko BE o T A X IR R L w20
FE =70 CF, W bi 5 7% 98 05 M R IK 10%
6.1 x 10°4F,

®3 1HBgFETRHESFTIRERRBEERNER
Tab. 3 Stability testing results of lyophilized standard

55 -80 CHIRIETELL

yH [Fr
i ¢ (oncolytic activity ratio compared with —80 °C)/%
(temperature ) /
. 1A 34 94
(1 month) (3 months) (9 months)

-20 92.7 110.9 93.6
4 91.7 92.2 74.1
25 46. 4 18.9 14.5
37 6.5 1.8 1.3

RWEHR L

XTI AR UE S, 50 T FR o S AH L, B PR
FEI 24 37 °C 1400 - 40 °C, 3 4 HhBui g Hophga
EMEL.3.9MNA 5 -80 Cy e i 45 51, AR 4
P e B AR :In{A(t) | =A+B/T+In(T), ik
FH -80, —40 F1 —20 C HH X9 16 PEAE, 9725 Bl
fE - 70 CF, HSV — 1 & 1K b5 o 5 % 0% 06 1
1E —70 °C R 10% 55 7.7 4E.
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Tab 4 Stability testing results of HSV —1 liquid standard

55 - 80 CHORIEHE L

TR (oncolytic activity ratio compared with —80 °C)/%
(temperature ) /
. 1A 34 94
(1 month) (3 months) (9 months)
-40 98.2 91.4 78.1
-20 72.8 70.0 21.4
4 60.2 34 4.9
25 5.9 0 0
VR AR -5 R AR E il AR E S i AT 3

AH [F) A R BE 25 — 20 4 F125 °C, % HoRE h v g 0 12
PR Il 1, 25 3R SR R T /5 HSV — 1 bR
BRE, R, AT Se e PR VR T U5 1) HSV — 1 ARifE
UESIEE G TR

2.4 bR MERRE

2.4.1 HSV -1 gois b et s
A U -2 0S FsE RPN 2.5 x 1074~ - mL™",
£34L 100 pL #2802 96 fLtlk . F 37 C 5% CO, 1
Bi R4 5597 18 ~20 h, FH9E &R F 50 I )
ARV & R0 VR TR o & TR B 100 £5 5, 7 4 fif He
RAVHRE, L 10 R BE B, B9 B 3 AL,
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Fig.1 Comparison of three — month thermal stability between

freeze — dried standard and liquid standard of HSV -1
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FUARHE TR ARG, 18 37 C 5% CO, 1 IR 4 ik
ZifigR 72 h g BEALINA CCK -8 i 10 L, f25
PR FoM . dk2k 37 CHiFR 4 ~4.5 h, Ul )5, 1E
BN _E 28 )R U Ao o

2.4.2 OMEFRE KRGt PMERRE BHIETTR
2 A TR AW 2 B A A BRA w] R E R a2
R E MFIE BE 3 AN AH B B0 N7 A SR IR HE kT ik gy
SNHEAT i BCso 25 FRE M A, 51> 55 9 28 200 A
7 UM ST A R S IR A R (A U S AN A 1T B 96
M) o AR AU 1T et oA, 45 B RS bR
T R 5 B

HSV — 1 3598 15 1 DU 2 YA o o ot 1 IR o 2
SRR S Prn, R 21 Wk, SR, £5 U 5 R
1) g (E R IEA A, i L3 B Tt 5. S0
KEn=21, B E f=n-1 =20,1 00,05 = 2. 086, %
UM S5 R 1g LI B8R 4. 85, ARifE 2224 0. 22, i
VEIRTE PR LT %0k 10%% =70 795 U - mL™' 8
TIPS K B o S 9R  ME E E R 7. 08 x 10°
U-mL™" o ¥ 3% R 06 ME A9 95% W] {5 X [A] N
56 234 ~89 125 U » mL ™", BRI 1 95% =% {1
JUFE R 25118 ~199526 U - mL™',
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Tab.5 Collaborative calibration results of HSV -1 liquid standard

Jega 1 (lab 1)

B 2(lab 2) J:50% 3(lab 3)

UL S lg Fedg(d SE lg H 40 fE SEE lg FE45LE
(number of test) (measured value)/  (lg conversion  (measured value)/  (lg conversion  (measured value)/ (lg conversion
(U-mL™") value) (U-mL7Y) value) (U-mL™ ") value)
1 93 900 4.97 51 034 4.71 49 300 4. 69
2 164 000 5.21 50 557 4.70 70 100 4.85
3 176 000 5.25 45 220 4. 66 54 400 4.74
4 152 000 5.18 64 115 4.81 56 000 4.75
5 130 000 5.11 51 376 4.71 37 300 4.57
6 137 000 5.14 56 084 4.75 55 400 4.74
7 114 000 5.06 46 225 4. 66 44 300 4. 65
#J{H (mean value) 138 129 5.13 52 087 4.71 52 400 4.71
SD 28 582 0.09 6 405 0. 05 10 348 0.09
RSD/ % 20.7 1.8 12.3 1.1 19.8 1.8

HSV — 1 798806 1 D0 5 VR s o o EL 1A 2 &5
RUNFR 6 Fron o BASLIGIEAT 7 UM A , e
21 WK, A8 SR E 45 B0 g (R IEAS 6, B
PLIA g (i LA S RO A T H o A L, S2 3 OB
n=21, A f=n-1=20,05000 =2.086, % Uil
ELER Ig (H IR 4,26, FRifE2E R 0. 18, BUA IR
TR LT %0 107 =18 197 U - 327 A TO7
T, K bR e S R S M 2 o 1,82 x 10°
U - 7 IR IS PR 95% A5 X ] 15 135 ~

21 877 U - 3271, By 22 19 95% 5 2% (H 1 [l A
7762 ~42658 U - 7',

IR THRAE S B 0. 6 mL EARBRAE 7R T 1%,
I LAVMERR E BI45 R A 1,82 x 10° U « 3~ [Ny
3.03 x10° U » mL™", 55 VR 1iJ A 04 b o 0 V5000 1%
PE(7.08 x10* U - mL™") B HL{E Ny 42. 8% , Ui BHZE R
TG HSV — 1 MRS TR 1 57. 2% o (HAE IR
TEPEIE H , FAR R 100 A5 5588 H B0 R4 1) S Ao
ROCF M, FAS 5 e AT A b o et A FH R 255K
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Tab. 6 Collaborative calibration results of HSV -1 freeze — dried standard

232 1(lab 1) IR 2 (lab 2) S5 3 (lab 3)

I AL S B lg #4518 S {E lg #4508 S lg $E 40 (H
(number of test) (measured value)/  (lg conversion  (measured value)/  (lg conversion  (measured value)/  (lg conversion
(U - vial ") value) (U -« vial ™) value) (U - vial ") value)
1 28 700 4. 46 16 732 4.22 13 800 4.14
2 38 600 4.59 13 205 4.12 15 600 4.19
3 19 900 4.30 14 711 4.17 12 000 4.08
4 30 000 4.48 22 924 4.36 15 500 4.19
5 39 800 4. 60 16 525 4.22 12 400 4.09
6 20 500 4.31 17 098 4.23 8 830 3.95
7 31 200 4.49 18 179 4.26 12 700 4.10
HJ{H (mean value) 29 814 4.46 17 053 4.22 12 976 4.14
SD 7 801 0.12 3 066 0.09 2327 0.05
RSD/% 26.2 2.7 18.0 2.1 17.9 1.3

539b, T2 TR B RO U s ) B
R 2 L, 50 L]t 96 TG L 26 3
7 AU AR 1 BT LAY -3 3
B MPMERE AR 182 x10° U - % Wil
AR (R Rl (T 0 3 59005 36T 21 0
S AT MT (3 7)  HAE
T AR At R HE RO A R AT Lo e BUAE i P B A
SRR 3 RIKE AR GOV th 64.4% B3I
29, 2% , SEYRIIHE 5 AT B B £ HSV -
1R A I P 5 | AR it SEHEAR AT b2
3 g

I 2020 4T o (9124 9) o AR R 7
il il BT B LR X TR SRR e i P A A
W53, B ST B IR E Pk BTG PR o T
R HER TLALA SV — 1 I8 3A7 6 — 0 %
0 B, 5 2590 06 0 8 R 8
KT FRENEE X T 4 SN 25 5 T
MFE SR . BT HAT HSV — 1 %98 0 R U 5 v
SRR IO P 7 e %L 19
0 25 R AN B, S B A A A T 45 R N — B AR
L.

o T AR HSV — | O PR 65 b
HE ffy , AR SER R R T RO 2 i) 2R R 450 L AT
FE,EEEICT 1AL HSV — 1 AR5 FR AR 30 6 4%
5 — B ARAE f, — B AR T T
R E

R AR o A SEBG e HR 2020 4 iR ¢ E 25 ) =
T EE] AR M i 1 ) 2 2R, EA T HSV — 1 [ AR
TR (0 4 TR R , 45 R W, 5 TR bRk 3 T
BRI A DGR

RN A R s N (= g = I = - 7
S5 BRSO UE A v S B B e e e A AN
R, 7 LPE M A v i e e v B I AR
LSRR, VR T80 RS PR T A7, B AR A 800 i
K TR, 55— 5T, HSV — 1 bR OB AE 7R
TGRS EER T T 57. 2% A8 Hov g v Ve AE
TG RE 100 £ 5 758K B R AF 1Y S TR R ZKR
FEAFZ I EAE R b i il 2K . L, 2565
JERRUE S (R B 8 PE RS M, DL RAT B i R R
PO VR T A v it 2R A7 [ b o 1) W AR [ B
PR HA Al FER B S 3K PR YT 7= b 1 PN SR AR o b
Wl R b 3 2 2% R R T, 43 KA
] S5 % (A DMERR 2 , i DU S Eh 4R

(A-D)
= X\*|+D
' [[1 () ] }

A: BHEZ D T4 ; C a0k ;B i
LR E EC,, CEROER ) ShbrfEm M. &t
B R ARE S B LA S S8 9 R T o 1. 82 x 107
U« 3271 SRR Y 95% AT {5 X [A] N 15 135 ~
20877 U - %',
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Tab.7 Testing results of HSV -1 liquid standard

FAEUE (no calibration ) KHESE (after calibration)
LR Cmber Seu Ig B (K Seu Ig § L
(lab) of tes) (measured value) / (1g conversion (measured value)/  (lg conversion
(U-mL™") value) (U-mL™") value)
1 1 93 900 4.97 87 210 4.94
2 164 000 5.21 90 767 4.96
3 176 000 5.25 120 480 5.08
4 130 000 5.11 79 363 4.90
5 152 000 5.18 67 277 4.83
6 137 000 5.14 109 900 5.04
7 114 000 5.06 90 226 4.96
2 8 51 034 4.71 56 788 4.75
9 50 557 4.70 83 945 4.92
10 45 220 4. 66 72 123 4.86
11 64 115 4. 81 66 321 4.82
12 51376 4.71 55 021 4.74
13 56 084 4.75 111 837 5.05
14 46 225 4. 66 50 049 4.70
3 15 49 300 4.69 69 319 4.84
16 70 100 4.85 83 945 4.92
17 54 400 4.74 72 123 4. 86
18 56 000 4.75 66 321 4.82
19 37 300 4.57 55 021 4.74
20 55 400 4.74 111 837 5.05
21 44 300 4. 65 64 065 4.81
G2 HJ{t5 (mean value) 80 872 4.85 79 235 4.89
(statistical analysis) SD 44 840 20 692
RSD/ % 55.45 26. 12
JUAA[SF-34%% ( geometric mean) 70 795 77 625
GSD 0.22 0.11
GCV/ % 64.43 29. 16

FEWARFRUE AR e M e v, e et 224y BUHRERIITF A 2R, SR bR v SR S AR
BT & B, AN ) S 56 25 0] SR T bR o RS PO BRI A IR bmute Sl , AR G PR 1. 82 x 107 U -
RRFAVRAE AR MERBUE 2 B R B 3 KT ' AEdehrivE S Ry HSV — 1 7988 3% 2 )
I 20 WAL R A R AT o b, KBRS kglidl, PR R AT A 45 e TR
MERAHE S 3 KL =45 2R GOV i 64.4% & 4 dkmls,
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