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COVID-19 Pandemic Overview CNB G
. HE10828H, LB RRTTRERSHHIATIA3,341451A, BHFEC1,157,509A,

Up until Oct. 28th, there have been 43,341,451 confirmed cases of COVID-19, including 1,157,509
deaths.

- HMZ ABIEXBH35SA A,

Daily confirmed cases exceed 30 thousand.

- XE. BE. BiEmgmblhsikas.

The USA, India and Brazil have the most confirmed cases globally.

Cases by
Country/Region/Sovereignty

us
India
Brazil
Russia

France

Spain
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Overview of Global COVID-19 Vaccine R&D

#1:2020F10A19H, RIBWHORHRIENRE, KRB MREREFAIGHRIER, 1541 NIGFRBIHAMER

Up until Oct. 19th, 2020, according to data from WHO, there are 44 candidate vaccines entered clinical phase and 154 entered preclinical phase

th4E X ET WIBP/Sinopharm
4L Fr BIBP/Sinopharm

10/MEEEEIHNSEAIGR | FEAZE/PIHFIER University of Oxford/AstraZeneca
Ten candidate vaccines | g4 Sinovac
entered Phase Il clinical

trials ModernaZ &) Moderna

BioNTech/E £/#%¥% BioNTech/Fosun Pharma/Pfizer
25 ITEAZSFET Gamaleya Research Institute

FEfe1a Cansino Biological

%% Janssen Pharmaceuticals

NovavaxZya] Novavax

06/23
06/23
07/01
07/03
07/27
08/28
09/02
09/02
09/07
09/23
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Classification by Technology Platforms

ch4EY AT WIBP/Sinopharm
rh4E4b5eAT BIBP/Sinopharm

HesR R FERIRR University of
Oxford/AstraZeneca

R4 Sinovac

ModernaZss] Moderna

BioNTech/Z £ /1#%#}% BioNTech/Fosun
Pharma/Pfizer

2% IR Gamaleya Research Institute
EE#1E Cansino Biological

%5 Janssen Pharmaceuticals

NovavaxZya] Novavax

K& Inactivated

K& Inactivated
IESHIMERIRS
Non-replicating Viral Vector
K& Inactivated

RNA

RNA

IESHIMERIRS
Non-replicating Viral Vector
IS FIEEARES
Non-replicating Viral Vector
IESHIMERIRS

Non-replicating Viral Vector
FEHBRIIESI Protein Subunit

Xi& Inactivated
K& Inactivated
ChAdOx1-5

K& Inactivated
LNP-encapsulated mRNA
AERRAKAIEIZEMRNA

3 LNP-mRNAs
3 HERAAAKRIMRNA

rAd26-S+rAd5-S

Adenovirus Type 5 Vector
R ES SEIEA
Ad26COVS1

Recombinant Glycoprotein
Nanoparticle EHEEERPKRIF



A AERER R&D in China
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CNBG
PR R Type and Technology

H25MREE R
25 vaccine candidates

KEN T A5 FRARIBL,
4 platforms

HERTIMER (BRws. E|. )

3 vectors (Adenovirus, vaccinia and flu)

BHEAER10D. KERET. ZREESD. BiNEE3.
10 recombinant protein vaccines, 7 inactivated vaccines, 5

S nucleic acid vaccines, 3 vector vaccines

A5 Ea(ii Developer

o H2AKAR R

« 24 developers

- ofEdt:R. KE. b, =, B8, ZE. W), &,
BBHES

« Located in Beijing, Tianjing, Hubei, Yunnan, Shanghai,
Anhui, Sichuan, Fujian, Hongkong and Taiwan.

@ BIEBRIER Cooperation

- EfrE1FIm
9 internationally collaborative projects
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CNBG’ s COVID-19 Vaccine
Product Portfolio



RS EREEE _

Why Inactivated Vaccine e
c BEHEEEREREEMEISH N, BEE TS AR SNSRI E

By chemical methods, the virus loses its infectivity and replication, but keeps the activity to
induce human immune response
- KiBREAEE Advantages:
- BRSFSNERE, BEEESENEIPY; having whole virus antigen to provide broad protection
- BHEIEEFIEOIN, £XE LLmEER K EEEmMEHRS; classic formulation with the largest
number of listed products
- B LhEMKEER MaSFEREREYE. BWERF,; excellent safety and efficacy profile
validated by listed products
- FEERHRAEDSHRPERREENE, ZTEGSRENRITRETN, having clear quality
criteria in Pharmacopoeia to establish quality standards and evaluation
s HIREFRANRKIFERR, WHARER AIELEVT1 sIPVEREZL, mature R&D platform and
fast R&D speed, referring to EV71 and sIPV vaccine



KRiAEBEENHALRRE
R&D of Inactivated Vaccine

IREN IR R
Obtaining Antigen

REEENREREARR:
7Ams. BEH. EF
FE. EHRaERERY
ZAZE According to
vaccine platform, it can
be divided into virus,
protein, gene fragment
and viral vector gene

i

EFETESHR [REHA5 Quality Studies

Production Process Studies N L
S e . BUSENRR
RELZ. KELS, 1z Comprehensive quality standards

= . . 5 b e -
= F.e.rm(.entanon, Inactivation, . STRIEEREREE
purification

. i e Comprehensive quality control
AT Z 248 Optimization

« WetaRERRERE

Responsible for entire life cycle
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NI AIFN Animal /in vivo Evaluation
- /MR, KE. BR. R, Bk, 88EE

Mice, rats, guinea pigs, rabbits, rhesus =
monkeys, cynomolgus monkeys, etc

« BERME. M. RPN Immunogenicity, '
safety, efficacy

’
R
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D E=ETN
CNBG

ABHRRIGEREASE

Human in vivo clinical studies

- IHR: Y%=t

Phase I: preliminary safety

- [IHf: REMIFIERR

Phase II: safety and dose
exploration

 MERT Y KR EMERETIE

Phase Ili: expanded safety and
efficacy
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Product Profile

Ll el L
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< 0.5=F/5, 137/&, 25rREfER 0.5 ml/dose, 1 Syringe/box, 2 doses regimen.
& EFESE: 2-8iBEGE Storage conditions: 2-8 °C.
<+ Above 3 years old.
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Production Process Studies & Obtaining Virus Strain wm=m
« &FFTZA% Production Process Studies:
MREIEFE REIEFT KRR GE e At DA =1
Cell Culture Virus Culture Harvest Inactivation Concentration and Purification Product Formulation

« XS ETR Obtaining Virus Strain: RANEINBNARIMKIXESIMER, DEGEIZMMESK,
ZIIEF. REF. oFEYZE. R, HEREESFNSTT, SREEINESK, 2=
RIRDAMREEAEREIR, B =RSHEF,

Collecting samples from different place at different time; separating samples to have
multiple stains; by morphology, immunology, molecular biology, antigenicity and genetic
stability studies, finalizing one manufacturing strain, after 3 rounds of plague purification,

obtaining high titer virus strain, establishing Tier 3 virus bank.
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Quality Standard

BSIERER

KinmsERE
Inactivated Virus
Harvest Solution

Virus Harvest
Solution

T nRSE
Sterility Test Antigen Content
XIRIAE PN lan )
Mycoplasma Test Inactivation Validation
mEREILE

Virus Titer Test

Studies

Fi&
Bulk

FoEHEM Sterility Test

EHESE Protein Content

RS E Antigen Content

wE K ERIEHLE
Inactivation Validation
S MBEEERXEE
Bovine Serum Albumin Residual
B 405 EDNAIG
Host Cell DNA Residual
BEEMEEEEAN
Host Cell Protein Residual
MEASHELE
Endotoxin Test

*¥pkm
Final Bulk

FoEHE Sterility Test

pH{ENE pH Level

SEMRRMIERNE
Aluminum Hydroxide Adsorption
HESENE

Aluminum Content Test

Pkam
Finished Product

YRI5 Identification

4N Appearance

%8 Filling Volume

pH{E pH Level

258 E Aluminum Content Test

TEEE Sterility Test

ME NS =HE Endotoxin Test

SEStE (MEidlE. EKEK)
Abnormal Toxicity Test (mice, guinea pigs)
NRSENE (FRIMEXIILIR)
Antigen Content Test

{RIIREE in vivo Relative Potency Test
BIEEERIRE
Osmotic Pressure Molar Concentration
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Animal in vivo Evaluation

& EME Immunogenicity

] 2 pg'dose
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cynomolgus rabbits  guinea rats
mankys pigs

mice

#5508 Conclusion:

o FrEXKEEE A ESSHEIRARINEE RN ;
Inactivated vaccine can induce immune
response in many animals

«  NEMIIRAAERERE. REEFI8E™
£EFEETIK; High titer antibody can be
produced by different dosages, schedules in
different animals

- K ESREFIR. FIEEIEHEX, The
antibody level is positively related with the
times and dose of immunization.

day after injection day after injection

&Fie:

- S MIRVEIRETR. IRRRIEETRSR IR
FE, EENREMRET!

There is no obvious abnormality in the
physiological and clinicopathological indexes
of the tested animals, and the safety of the

vaccine is good!
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w2 Safety
e cynomolgus monkey
rat 3
i
[] g B .
1 "o o . f I i il I it
‘o E & = = i g Pyl leg ol . b
2 )
a®% £ 2
placebe [male) E placebo (male) placebe (fermale)
= 3=dose (male) 14 Z pgidoss (madks) 2 pgidose (female)
o placebo (femals) 4 pgidoss (maks) 4 pgidose (female)
o Gmdose (female) | © B pgidose (make) = B pgidose (femabe)
..... L (0 LR : ; L=y
i .. . A I
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Animal in vivo Evaluation

DEIZETN
CNB G

ACE25EE/\i ACE2 Transgenic Mice

- BEAE (8. P. {FIE. 0,7d, 0,14d%EFF)

» Schedule: (high, medium, low dose, [0,7],[0,14] schedule
- WE, MERIFMER Challenge and observe efficacy

Challenge Sl
3 Daily monitoring g . .
| — £Eig Conclusion:
21 28 (0) 1 2 3 4 5
6 ¢ ¢ 6 6 6 :

«  BILAERMARFEE S RERIRIP A,

¢ Blood sample collection 4 Organ collection

Induce high titer of protective antibody in animals

9 Body weight & Lung viral load
12°] _ 9" T s A «  BeElHEIMIATERERSEE,
100 -%8- '?‘ -8 High dose
£ 0. A e L ke Reduce the viral load in the lung of the animals
E’ - iS- a—y ; AR o 7 & s > = v ] S
g ® [ 0 TN E— wr = w I «  HLUBREFTE R SIEAEYEIRIRG, XIHEmEHY R
2 40 o 34 =l
i SRR EFR.
97
> . .
t—w 1 I I 1 =N lnott ilowlms Alleviate the pathological damage and protect the

Day post infection

infection of COVID-19.
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Human in vivo Evaluation

THAI

mARFI2EA

@& Phase | and Phase Il

- O5hkl. IH£E0185 L1 22405 ENEERE
All 2240 subjects over 18 years old have complete full

immunization schedule in Phase | and Phase Il

- HiN2F)I. HaFSEREERFTE (JAMA)

WIBP' s results of Phase | and Phase Il have been published
on JAMA

- bZm2F). IHIaKRSERERE (Ht70)

BIBP' s results of Phase | and Phase Il have been published on

the Lancet

e
e
=]
IFEIZETN
CNEBE =

Research

JAMA | Preliminary Communication

Effect of an Inactivated Vaccine Against SARS-CoV-2 on Safety and
Immunogenicity Outcomes

Interim Analysis of 2 Randomized Clinical Trials

Shengli Xia, BS; Kai Duan, PhD; Yuntao Zhang, PhD; Dongyang Zhao, BS; Huajun Zhang, PhD; Zhigiang Xie, MD; Xinguo Li, MD; Cheng Peng, MD;

Yanbo Zhang, MD: Wei Zhang. MD: Yunkai Yang. MD: Wei Chen, MSc: Xiaoxiao Gao, PhD: Wangyang You, MD: Xuewel Wang, MD: Zejun Wang, PhD:
Zhengli Shi, PhD; Yanxia Wang. BS: Xugin Yang. MD: Lianghao Zhang, MSc; Lili Huang. BS: Qian Wang. MD: Jia Lu. PhD: Yongli Yang. PhD; Jing Guo, PhD;
Wei Zhou, PhD: Xin Wan, MD; Cong Wu, MD; Wenhui Wang, MD; Shihe Huang, PhD; Jianhui Du, MD; Ziyan Meng, MD; An Pan, PhD; Zhiming Yuan, PhD:
Shuo Shen, PhD; Wanshen Guo, BS; Xiaoming Yang, MD

Editorial
Supplemental content

Articles I

Safety and immunogenicity of an inactivated SARS-CoV-2 @+§ @
vaccine, BBIBP-CorV: a randomised, double-blind,
placebo-controlled, phase 1/2 trial

IMPORTANCE A vaccine against coronavirus disease 2019 (COVID-19) is urgently needed.

OBJECTIVE To evaluate the safety and immunogenicity of an investigational inactivated
whole-virus COVID-19 vaccine in China.

INTERVENTIONS In the phase 1trial, 96 participants were assigned to 1 of the 3 dose groups

Shengli Xia*, Yuntao Zhang*, YanxiaWang®, Hui Wang®, Yunkai Yang®, George Fu Gao*, Wenjie Tan*, Guizhen Wu*, Mido Xu®, Zhiyong Lou®,
Weijin Huang*, Wenbo Xu*, Baoying Huang*, Huijuan Wang*, Wei Wang, Wei Zhang, Na Li, Zhigiang Xie, Ling Ding, Wangyang You, Yuxiu Zhao,
Xugin Yang, Yang Liv, Qian Wang, Lili Huang, Yongli Yang, Guangxue Xu, Bojian Luo, Wenling Wang, Peipei Liu, Wanshen Guo, Xiaoming Yang

Summary

Background The ongoing COVID-19 pandemic warrants accelerated efforts to test vaccine candidates. We aimed to  tancet infect bis 2020

assess the safety and immunogenicily of an inactivated severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)  published Online

vaccine candidate, BBIBP-CorV, in humans. October 15, 2020
https:/idoi.org/10.1016/

Methods We did a randomised, double-blind, placebo-controlled, phase 1/2 trial at Shanggiu City Liangyuan 214;3-‘305‘9(?0}3083]-8
ee Online/Comment

District Center for Disease Control and Prevention in Henan Province, China. In phase 1, healthy people aged Petpsdioi orgf10.1016/
18-80 vears, who were negative for serum-specific IeM/IgG antibodies against SARS-CoV-2 at the time of <ia7anaanmanmarx
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Human in vivo Evaluation

EHiX2E WIBP

Zet Safety

EEANZEFIANLTEE
£5%, RIBZKEEEEA
MR,

No significant difference
between the vaccine
group and the placebo
group, indicating the
inactivated vaccine is
safe in human body.

B3t Efficacy

PRI B REF14X,
HTURPRAEE97.6%;

14 days after the second
injection, antibody
serum conversion level
reached 97.6%

0, 14X%00, 21KFEHR
G fRE14XRPITUAGMT
{E75/912170247,

14 days after the second
injection, the GMT of
[0,14] and [0,21]
schedule are 121 and
247 respectively.

it=22E] BIBP

——
s
-
OFEI=ZE=TN
CNB

Zet Safety

REANLEFENLTEE
£, RIBZKEEEEA
MR,

No significant difference
between the vaccine
group and the placebo
group, indicating the
inactivated vaccine is
safe in human body.

B3 Efficacy

MEtRER28X, iR
25100%;

28 days after the second
injection, antibody
serum conversion level
reached 100%

2ug. 4ugHl8ugR 528
X, GMT{EDHIH87,
21150229

28 days after the second
injection, the GMT of
2ug, 4ug and 8ug group
are 87, 211 and 229
respectively.
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Human in vivo Evaluation-Phase IlIl Clinical Trials =

iGEEIIIED Phase lll clinical trials
o H—ET KBTS UINERUERIIE;

Expanded safety and efficacy validation

© FRERBERTRFFITHROEE, EEANIRRIERPFENHT

R EREFRRIPIEIRRZ.

To perform large scale efficacy studies according to

epidemiology data

—

S —

- EfRZHOIaRINGE, TTHIAZE45,000A

Multi-center clinical trials, expected to recruit 45,000 subjects

- 6H23H, MEAEIMALEIG5]

June 23rd clinical trial in UAE initiated

- 8R4, B, &K, YEB, EZFHInARLIE]

Trials in Bahrain, Egypt, Jordan and Morocco launched at the
beginning of August

- 8H20H, WE. WRZEIARNIEE

Aug. 20th, trials in Peru and Argentina launched

- BE10B17H, EANASHARA

Up until Oct 17th , over 50,000 subjects have been recruited

MR EIRE
SEERERHTRBELESE

I
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Construction of Large-scale Manufacturing Facilities wm=m
- B

. 7=t Capacity: FZEEISHHARA3ZRI/E
. at least 300 million doses/annual for 2 facilities in total
« 47558 Manufacturing Licensure: e 5588 e mErsiFaliE
Both received licensure to manufacture COVID-19 vaccine
- EYIZLIANIE Biosafety Certificate:

- BWERBY PRESFSHENENLEINLE

Both received biosafety certificates from NHC and other ministries
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