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核酸藥物創新產品發展趨勢與審查法規考量經驗分享 
會議邀請函 

新冠肺炎加速 mRNA 技術的應用成功，開啟核酸藥物發展的新里程碑，

預估西元 2032 年全球 mRNA 疫苗與藥物市場可達 4 億 2 千 5 百萬美元。核酸

藥物主要是針對標的 mRNA 進行調控，在藥物研發上相對單純、快速，早期

多應用於罕見疾病與遺傳性疾病，但近年有廣泛應用於癌症及慢性疾病的趨勢，

有望成為重要標靶工具。由於不同類型核酸藥物在化學製造管制、臨床前試驗

與臨床試驗皆有其在法規科學上的特殊考量與議題，故須以經過驗證、基於科

學和風險的方法確保藥物研發之安全性。因此，財團法人醫藥品查驗中心擬邀

請中央研究院生醫轉譯研究中心陶秘華執行長與法信諾生醫張嘉銘董事長分

享核酸疫苗與核酸藥物開發經驗，並由查驗中心資深審查員針對研發前期最為

關鍵之藥毒理部分進行核酸藥物審查經驗分享，期望能對於國內核酸藥物研究

發展有所助益。竭誠歡迎各界先進撥冗參加交流！ 

 活動日期與時間：2022 年 4 月 22 日(星期五) 14:00~17:00 

 活動地點：集思北科大會議中心感恩廳 

 指導單位：衛生福利部 

 主辦單位：財團法人醫藥品查驗中心 

 活動議程： 

時間 講題 講者 

13:30-14:00 報到 

14:00-14:10 開場致詞 財團法人醫藥品查驗中心 

14:10-14:50 核酸疫苗開發經驗分享 
中央研究院生醫轉譯研究中心 

陶秘華執行長 

14:50-15:30 
核酸藥物關鍵修飾技術開發

經驗分享 

法信諾生醫股份有限公司 

張嘉銘董事長 

15:30-16:00 中場休息 

16:00-16:40 
國際核酸藥物開發之藥毒理

法規考量與案例分享 

財團法人醫藥品查驗中心 

蔡岸圻資深審查員 

16:40-17:00 綜合討論 

 



 

 分享會影片連結： 

核酸疫苗開發經驗分享-陶秘華執行長 

https://youtu.be/URHoaWSw-io 

 

核酸藥物關鍵修飾技術開發經驗分享-張嘉銘董事長 

https://youtu.be/xsvYGySd8Lg 

 

國際核酸藥物開發之藥毒理法規考量與案例分享-蔡岸圻資深審查員 

https://youtu.be/rMoxw1ZRHWA 

 

https://youtu.be/URHoaWSw-io
https://youtu.be/xsvYGySd8Lg
https://youtu.be/rMoxw1ZRHWA


核酸疫苗開發經驗分享

陶秘華執行長
中央研究院生醫轉譯研究中心
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February, 2020
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Target�gene

AAV/target�
gene

AAV transduction

Restore�cell�functions

hACE2�
plasmid

AAV/hACE2�
production

AAV�Injection

SARS�CoV�2�challenge Lung�pathology

1�wk 1�wk

2 wk

Modified from Mulcahy, P.J et al., 

(2014) Hum Gene Ther

Sun et al, (2021) PLoS Pathog
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Non�infected

SARS�CoV�2  10^4
First�reported�by�Sia�et�al,�Nature�in�May,�2020
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1�3 2�3 2�3 4�6 1�2

Candidate / Prototype
• in vitro/vivo activity
• Proof of Concept
• IP / Market 

Drug
• CMC: non�GMP, GMP scale�up
• TOX: Genotox, Rat, Dog, Safety pharmacology
• PD/PK 
• Pre�IND meeting (CDE, TFDA, FDA)
• IND application (CDE, TFDA, FDA)

Device
• Design Validation

IND

 / 

Hit�to�Lead
• in vitro/vivo activity
• MOA
• IP / Market ( )

1 � 3 / (NTD)

CRO

CEO

BRPT

BRPT

NDA

•

•
•
•
•

Krammdr, (2020) Nature
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�

�

� HHS,�Department�of�
Health�and�Human�
Services�

� CDC,�Centers�for�
Disease�Control�and�
Prevention

� FDA,�Food�and�Drug�
Administration

� DOD,�Department�
of�Defense

�

Covid�19 (2021/12/08 )
Covid�19

: 330

184

: The New York Times Coronavirus Vaccine Tracker (Dec�08,�2021� );�WHO DRAFT landscape of COVID�19 candidate vaccines (Dec�07,�2021� )

– Symvivo
DNA

1
53

� Kentucky�BioProcessing

�–�Chula�VRC�mRNA

– Symvivo DNA

– Entos Pharmaceuticals�mRNA

– BioNet�Asia�DNA

– Stemirna Therapeutics mRNA

– Scancell DNA

– German�Center�for�
Infection�Research��

– Meissa Vaccines
RSV

�–�Cyan�Vac� – BioNTech/Pfizer
mRNA�( 91%)

9

– Moderna/NIH
mRNA ( 93.2%)

– AstraZeneca/Oxford
( 74%)

� Gamaleya�Research�
Institute� ( 91.6%)

– Johnson & Johnson
( 64~72%)

– /Sinopharm
( 78.1%)

�–� �CanSinoBIO
�( 63.7%)

– / Sinopharm�Wuhan
( 72.8%)

– Sinovac Biotech
( 50.7�83.5%)

– Vector�Insitute
– Gennova Biopharmaceuticals

RNA

– GeneOne DNA

– Takis�&�Rottapharm Biotech DNA

– Daiichi�Sankyo mRNA

�–�Elixirgen�RNA

– GeneOne
Life�Science DNA

� BIOCAD

–

– AnGes
DNA

– Gennova/HDT DNA

– Eyegene mRNA

– Nykode DNA

�–�Cellid/LG�Chem� �

– Vaxart

2
46

–

– Inovio DNA

–

– Arcturus�Therapeutics�/DukeNUS mRNA

�–�University�of�Tübingen�DNA

�–�Providence
Therapeutics�mRNA

– Israel�Institute
for�Biological�Research

– /
( )

– City�of�Hope

– Mahidol
University�

–
( 79%)

– KM�Biologics

�–�Genexine
DNA

�–�Reithera�

– Bharat�Biotech/
Washington�Univ.

( )

– Shionogi/Kyushu�Univ.

–Vaxxinity

16

– Sanofi/GSK�

–Zydus Cadila
DNA�( 66.6%)

3
43

�–�Medicago/GSK

( 75%)

– Vaxine

–
( 81.8%)

– Finlay�Vaccine�Institute
( 71%)

– Center�for�Genetic�
Engineering�and�Biotechnology

( 92.3%)

–

– Nanogen Biopharma

�–�SK�Bioscience/�
GSK�

�–�Razi�Vaccine

– Novavax

( 89.7%)

–Bharat�Biotech
( 77.8%)

–

– Shafa Pharma�
Pars�

– Valneva/�
Dynavax

– mRNA

�–�
�CHO �
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�
•

•

•

•

�
•
•
•
•

Van Riel, (2020) Nat Master

Cytotoxic T Cell

Injected 
DNA

mRNA
Viral 

protein

Class I MHC

DNA vaccine 
(1993-2004)

Antibody

mRNA vaccine 
(2020-)
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India�Ink

Luciferase�plasmid

Virology Journal 
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�

�

�

Pardi et al, (2018) Nat Rev Drug Discov
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Jackson et al, NPJ Vaccines

• Stability
• Immunogenicity
• Delivery
• Safety

Key Issues

6

mRNA

Template�design1 432 5Synthesis�&�Cloning IVT�&�Capping Purification LNP

Proof of concept study : immunogenicity & protection

vaccinated 
Mice & Hamster

VaccinationmRNA-LNP

SARS�CoV�2 challenge 

Antiviral serum

Antibody
ELISA

N-Ab 
(Pseudo and SARS-CoV-2)
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Plasmid

IVT mRNA production and capping
T7 RNA Polymerase

T7 Promoter

IVT mRNA Cap-1 mRNA

Capping

mRNA-lipid nanoparticle complex
Cap-1 mRNA

Lipid-linked PEG

Cholesterol

Phospholipid

Ionic lipid mRNA-LNP

Target sequence selection

AS1 mRNA

AS2 mRNA

mRNA�LNP

18

1. ASMR1 mRNA

2. ASMR1 mRNA�LNP

3. ASMR1 mRNA�LNP + triton�100

Agarose gel retardation assay of 
AS1 mRNA-LNP

M       1       2      3

LNP Particle size
=~ 75 nm

mRNA�LNP RNA

19
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ASMR1 

Pre�serum ASMR1 

#1����� #2���������#3���������#4���������� #5���� #6���������#7����������
ControlASMR1

Anti-RBD ELISA

Balb/c

0 1 2 3 4 5 6
weeks

1 �g ASMR1

//

SARS-CoV-2 

Weight measurement

Day 0 Day 5
� Viral�RNA�analysis
� TCID50��Assay

AAV/hACE2  

n�=5 

SARS�CoV�2�+�serum
VERO�E6�cells

W6�serum
dilution

RBD protein 
coating well

serum

Anti-mouse 
IgG-HRP

Animal study design

20

ASMR1 mRNA 

Body weight Lung viral RNA Lung Infectious virus

Balb/c

0 1 2 3 4 5 6
weeks

1 �g ASMR1

//

SARS-CoV-2 

Weight measurement

Day 0 Day 5

� Viral�RNA�analysis
� TCID50��Assay

AAV/hACE2  

Animal study design

n�=5 
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ASMR2 

n=10

En
dp

oi
nt

 ti
te

r (
Lo

g1
0)

Pre�serum

ASMR2
Dilution #1�����������#2������������#3������������#4��������������#5�������������#6�������

ControlASMR2

� Viral�RNA�analysis
� TCID50��Assay
� Histopathology

0 1 2 3 4

Hamster
10 �g ASMR2

//
d0 d1 d2 d3

Weight�measurement

d4 d5 d6

SARS-CoV-2 virus 

Anti-RBD ELISA SARS�CoV�2�+�serum
VERO�E6�cellsW4�serum

dilution
RBD protein 
coating well

serum

Anti-mouse 
IgG-HRP
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ASMR2 mRNA 

Control ASMR2

Control ASMR2 Control ASMR2

1

2

3

4

5

6

7

8

L.O.D

3 d.p.i. 6 d.p.i.

*** ***

%
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f W
ei

gh
t C

ha
ng

e

***
TC

ID
50

/m
l (

lo
g 1

0)

Control ASMR2 Control ASMR2

0

1

2

3

4

5

3 d.p.i. 6 d.p.i.

***
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McCallum et al, (2022) Science

� Only Sotrovimab, a broadly neutralizing sarbecovirus mAbs recognizing antigenic sites outside the RBM 
retained neutralizing activity

� Omicron efficiently evades antibodies from infected or 2x mRNA vaccinated individuals
� 3x dose booster partially restored nAb titers

Convalescent 2x Moderna 2x BNT

Convalescent+ 2xBNT 3x Moderna 3x BNT

WT � �

WT � � WT � �WT � �

WT � � WT � �
(Carreno, et al., 2021, Nature)

(Cameroni, et al., 2021, Nature)
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�

RNA transfection

Collect sup.

Applied to ACE2-

expressing cells

polyclonal Ab 

against all RBDs

FACS
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Date Authors Institute Major findings 

1/31 Lee�IJ/Tao�MH Academia�Sinica Omicron�specific�mRNA�vaccine�induced�potent�neutralizing�antibody�against�Omicron�
but�not�other�SARS�CoV�2�variants�https://doi.org/10.1101/2022.01.31.478406

2/3 Hawman
D./Erasmus�J.

NIH/�University�of�
Washington�School�of�
Medicine

Replicating�RNA�platform�enables�rapid�response�to�the�SARS�CoV�2�Omicron�variant�
and�elicits�enhanced�protection�in�naïve�hamsters�compared�to�ancestral�vaccine�
https://doi.org/10.1101/2022.01.31.478520

2/4 Gagne�M./Seder�R. NIH/Moderna mRNA�1273�or�mRNA�Omicron�boost�in�vaccinated�macaques�elicits�comparable�B�cell�
expansion,�neutralizing�antibodies�and�protection�against�Omicron�
https://doi.org/10.1101/2022.02.03.479037

2/7 Zang�J/Huang�Z Institute�Pasteur�of�
Shanghai,�CAS

An�mRNA�vaccine�candidate�for�the�SARS�CoV�2�Omicron�variant�
https://doi.org/10.1101/2022.02.07.479348

2/9 Ying�B/Diamond�M. Washington�University�
School�of�
Medicine/Moderna

Boosting�with�Omicron�matched�or�historical�mRNA�vaccines�increases�neutralizing�
antibody�responses�and�protection�against�B.1.1.529�infection�in�mice�
https://www.biorxiv.org/content/10.1101/2022.02.07.479419v1

2/14 Zhang�N./Qin�C. Academy�of�Military�
Medical�Sciences

Rapid�development�of�an�updated�mRNA�vaccine�against�the�SARS�CoV�2�Omicron�
variant.�LETTER�TO�THE�EDITOR_Cell Research

2/15 Fang�Z./Chen�S. Yale�University�School�
of�Medicine

SARS�CoV�2�Omicron�specific�mRNA�vaccine�induces�potent�and�broad�antibody�
responses�in�vivo�https://www.biorxiv.org/content/10.1101/2022.02.14.480449v1
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�

�

� ( )
�

�

� (New�cationic�lipid)
� (New�biomaterials)
� (Microfluidic�reactor�system)
� mRNA : ,� …etc

�

•
• mRNA , 

36

mRNA

• mRNA

•

mRNA

• mRNA

37

GMP

mRNA 111
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�
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�

�

�

(T )

Galon et al. Cancer Res 2007

A B C D
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Primary and Metastatic Tumors Have Shared Mutations 
(Tumor Antigens)

1. NGS was applied to sequence tumor tissues from primary renal cell carcinoma 
located at different regions as well as samples from their metastases. 

2. In the 101 mutations, some shared by primary tumors; some shared by 
metastatic tumors; some are shared by both primary and metastatic tumors.

3. In theory, anti�tumor T cells induced by treatment of primary tumors may be 
able to recognize and control both primary tumors and their metastases.

Gerlinger, N Engl J Med 2012
G: tumor grade

Primary tumor Metastatic tumor

Sahin et al, Nature 2017
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Sahin et al, Nature 2017

Sahin et al, Nature 2017
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Hu et al, Nat Med 2021

(PDX)�

�
�

�
�

F2 PDX
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(ICI, 

CAR/TCR T cells)

1
2

3

4

0

T

AAV

BioTReC
P2&P3

mRNA
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核酸藥物關鍵修飾技術
開發經驗分享
張嘉銘董事長

法信諾生醫股份有限公司
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張嘉銘 Jia-Ming Chang 

 

現職: 

  法信諾生醫股份有限公司 董事長/總經理 

 

經歷:   生物技術開發中心 藥物平台技術研究所 所長 

       新北市生物科技產業發展聯盟 第二屆理事 

       衛福部基改食品審查委員會 諮議委員 

       衛福部中華藥典 第九版編修委員 

       經濟部國家標準局 標準制定委員 

       TAF ISO 醫學實驗室 技術審查委員 

       國防醫學院 病理及寄生蟲研究所 兼任助理教授 

       國防醫學院 醫學科學研究所 兼任助理教授 

       國立交通大學 應用化學系 兼任助理教授 

         

學術成就:  發表同儕審查國際論文 32 篇，20 項國內外專利核准，專書章節 5 篇，及 20 篇

以上國內外研討會壁報論文。美國癌症協會 active 會員 (1997)，美國化學會會

員，台灣生物化學及分子生物學會 永久會員。第十七屆國家新創獎 學研新創獎 
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Apr. 22, 2022 Vacino Biotech 1

Apr. 22, 2022 Vacino Biotech 2
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Apr. 22, 2022 Vacino Biotech

Small  
molecule

Biologics

Nucleic acid 
medicine

High specificity

Unstable
Undeliverable
Uncontrollable

3

Apr. 22, 2022 Vacino Biotech 4

•
•
•

•
•

•
•
•

•

1990~

2000~

2010~

2020~
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Alnylam Pharmaceuticals
1. Patisiran, 2018, to treat hereditary 

transthyretin amyloidosis (hATTR)

1. Givosiran, 2019, to treat acute hepatic 
porphyria.

2. Lumasiran, 2020, to treat primary 
hyperoxaluria type 1.

Apr. 22, 2022 Vacino Biotech

14 KDa

17 KDa

17 KDa

(+)
(-)

(+)
(-)

(+)
(-)

Transthyretin mRNA  ↓

Aminolevulinate synthase 1 mRNA  ↓

Hydroxyacid oxidase (HAO1) mRNA  ↓

N-acetylgalactosamine (GalNAc)

N-acetylgalactosamine (GalNAc)

The FDA granted this application Fast Track, Priority Review and Breakthrough Therapy designations. Onpattro also received Orphan 
Drug designation, which provides incentives to assist and encourage the development of drugs for rare diseases. (US FDA)

5

• Huge market
– EGFR inhibitor

• Clinical unmet need
– Market leading drug

• Rare disease
– Orphan drug

Apr. 22, 2022 Vacino Biotech 6
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Apr. 22, 2022 Vacino Biotech 7

Discovery 
Compound design, Proof-of-concept

Patent application

Optimization
Pre-formulation, Stability, 

Solubility,
PK/PD profile

Controls of Manufacturing and Chemistry
Formulation, Scale-up processes, QC

Batch production

Clinical trial
Phase I, Phase II, Phase III

Toxicology
Single dose, repeat dose, 

mutagenesis

IND submission
Medical protocol

•
–

•
–
–
–

•
–
–
–

Apr. 22, 2022 Vacino Biotech 8
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Apr. 22, 2022 Vacino Biotech

GENE

Restriction sites GENE

Plasmid PCR product

T7 promoter or

RNA5’ 3’

In vitro transcript

mRNA

Add cap, Poly A

dsRNA

5’
5’

siRNA, miRNA

5’

An

T7 RNA polymerase

An
Deprotection

Coupling

An-An+1

An+1

An-An+1

bead

Capping 
uncoupled base

Oxidation
I2

Next Cycle

Cleavage & end 
the synthesis

9

• Stability
– Storage
– Administration

• Excipient
– Buffer
– Surfactant
– Salt
– pH

Apr. 22, 2022 Vacino Biotech 10
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Apr. 22, 2022 11

ONPATTRO (patisiran) (2018) GIVLAARI (givosiran) (2019) OXLUMO (lumasiran) (2022)

ONPATTRO GIVLAARI OXLUMO COMIRNATY (Purple cap) COMIRNATY (Gray cap) SPIKEVAX

RNA
2 mg Patisiran 189 mg Givosiran 94.5 mg Lumasiran 30 mcg of a nucleoside-modified 

messenger RNA (mRNA) encoding the 
viral spike (S) glycoprotein of SARS-CoV-

2

30 mcg of a nucleoside-modified 
messenger RNA (mRNA) encoding the 

viral spike (S) glycoprotein of SARS-
CoV-2

100 mcg of nucleoside-modified messenger 
RNA (mRNA) encoding the pre-fusion 

stabilized Spike glycoprotein (S) of SARS-CoV-2 
virus.

Excipients

� 13.0 mg DLin-MC3-DMA 
((6Z,9Z,28Z,31Z)-heptatriaconta-
6,9,28,31-tetraen-19-yl-4-
(dimethylamino) butanoate)

� 1.6 mg PEG2000-C-DMG (α-(3’-{[1,2-
di(myristyloxy)propanoxy]carbonylamin
o}propyl)-ω-methoxy, polyoxyethylene)

� 3.3 mg DSPC (1,2-distearoyl-sn-glycero-
3-phosphocholine)

� 6.2 mg Cholesterol

� 0.43 mg ((4-
hydroxybutyl)azanediyl)bis(hexane-
6,1-diyl)bis(2-hexyldecanoate) (ALC-
0315)

� 0.05 mg 2-[(polyethylene glycol)-
2000]-N,N-ditetradecylacetamide
(ALC-0159)

� 0.09 mg 1,2-Distearoyl-sn-glycero-3-
phosphocholine (DSPC)

� 0.2 mg Cholesterol

� 0.43 mg ((4-
hydroxybutyl)azanediyl)bis(hexan
e-6,1-diyl)bis(2-hexyldecanoate) 
(ALC-0315)

� 0.05 mg 2-[(polyethylene glycol)-
2000]-N,N-ditetradecylacetamide
(ALC-0159)

� 0.09 mg 1,2-Distearoyl-sn-glycero-
3-phosphocholine (DSPC)

� 0.19 mg Cholesterol

1.93 mg Lipid 
� SM-102 (heptadecan-9-yl 8-{(2-

hydroxyethyl)[6-oxo-6-
(undecyloxy)hexyl]amino}octanoate)

� 1,2-Dimyristoyl-rac-glycero-3-
methoxypolyethylene glycol-2000 
(PEG2000 DMG)

� 1,2-distearoyl-sn-glycero-3-
phosphocholine (DSPC)

� Cholesterol

2.3 mg Disodium hydrogen phosphate, 
heptahydrate

Sodium hydroxide (pH 
adjustment)

Sodium hydroxide (pH 
adjustment)

0.07 mg dibasic sodium phosphate 
dihydrate

0.06 mg Trometamol 0.31 mg Trometamol

0.2 mg Potassium dihydrogen phosphate, 
anhydrous

Phosphoric acid (pH 
adjustment)

Phosphoric acid (pH 
adjustment)

0.01 mg monobasic potassium 
phosphate

0.4 mg Trometamol hydrochloride 1.18 mg Trometamol hydrochloride

0.043 mg Acetic acid
0.20 mg Sodium acetate trihydrate

6 mg sucrose 31 mg Sucrose 43.5 mg Sucrose
8.8 mg Sodium chloride 2.52 mg sodium chloride, 0.01 mg 

potassium chloride
Water for injections Water for injections Water for injections Water for injections Water for injections Water for injections
pH ~ 7.0 pH ~ 7.0 pH ~ 7.0 pH: 6.9 - 7.9 pH: 6.9 - 7.9 pH: 7.0 – 8.0

Vacino Biotech

Into the future

Apr. 22, 2022 Vacino Biotech 12
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國際核酸藥物開發之藥毒理
法規考量與案例分享

蔡岸圻資深審查員
財團法人醫藥品查驗中心
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蔡岸圻 

學歷 

台灣大學 藥理所 博士 

長庚大學 基礎醫學研究所 碩士 

 

現職 

財團法人醫藥品查驗中心  諮詢輔導中心  藥毒理審查員  

 

經歷 

財團法人醫藥品查驗中心 諮詢輔導中心  資深藥毒理審查員 (2020/01~) 

財團法人醫藥品查驗中心 新藥科技組  藥毒理審查員 (2013/08~2019/12) 

台北醫學大學  藥學系  博士後研究員 (2013/01~2013/07) 

國家衛生研究院  生技與藥物研究所  博士後研究員(2010/02~ 2013/01) 
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3

Outline
01 Introduction

02 Nonclinical Pharm/Tox Consideration of 
ONTs

03 Nonclinical Pharm/Tox Consideration of 
mRNA Prophylactic Vaccines

04 Conclusion

4

The Central Dogma
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5

Nucleic Acid 
Drugs

639
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7

278 

*Comirnaty (Pfizer-BioNTech COVID-19 Vaccine): FDA, August 23, 2021
*Spikevax (Moderna COVID-19 Vaccine): FDA, January 31, 2022
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9

Biological Barriers

10

Solution
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11

12

FDA Approved Oligonucleotide Drugs
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13

Outline
01 Introduction

02 Nonclinical Pharm/Tox Consideration of 
ONTs

03 Nonclinical Pharm/Tox Consideration of 
mRNA Prophylactic Vaccines

04 Conclusion

14

- (104 11 02 )

( ) (103 07 07 )

ICH Guidelines

( 0330 1 2 3 30 )
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15

Major ONTs 
Mechanism of Action 

16

�

� Highly target-specific
� various chemical 

modifications
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17

Toxicity

(OTEs) Unintended effects

Hybridization-dependent (bind to non-
target sequence)
• In silico 
• In vitro 

•

Hybridization/Sequence-independent 
(chemical modification, formulation, etc.)
• Conventional toxicity studies
• Rodents and non-rodents

Hybridization to the target sequence 
(exaggerated pharmacology)
•

•

18

Type of Study New Chemical Entities
(Generally)

*ONTs 
(Additional consideration)

• In vitro or in vivo 

• In vitro 

•
•

• In vitro

•
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19

Type of Study New Chemical Entities
(Generally)

*ONTs 
(Additional consideration)

•

•
• �

•
•

Generally, at least one of the two 
species 

Surrogates

20

Type of Study New Chemical Entities
(Generally)

*ONTs 
(Additional consideration)

•
• in vitro in vivo

•

•

•

• Species-specific surrogate 
molecule 

•

•

46

20
22
.04
.22
 

核
酸
藥
物
創
新
產
品
發
展
趨
勢
與
審
查
法
規
考
量
經
驗
分
享



21

Type of Study New Chemical Entities
(Generally)

*ONTs 
(Additional consideration)

•

• •

•

•

*Active ingredients include antisense oligonucleotides, siRNAs, or miRNAs, binding to a specific nucleotide sequence, and causing a biological reaction without 
synthesizing a new protein. 
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23

(hereditary transthyretin amyloidosis, hATTR) 
(prealbumin transthyretin, TTR) 

2448

20
22
.04
.22
 

核
酸
藥
物
創
新
產
品
發
展
趨
勢
與
審
查
法
規
考
量
經
驗
分
享



25

• 2 /

• 000063

• :

• :

26

� patisiran chemically-synthesized double-stranded 
oligonucleotide

� protect degradation
delivery to the target site 

�

�

49
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27

:

siRNA
TTR

TTR mRNA
TTR

28

Key Nonclinical Studies with Onpattro (patisiran)

Type of Study Study Description

• In vitro 

active in human and nonhuman primate 

in vitro 

• In vivo �

Pharmacology Studies

50
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29

Type of Study Study Description

•

•
TTR protein associated molecule levels 

• In-vitro

• In vivo

Key Nonclinical Studies with Onpattro (patisiran)

30

Type of Study Study Description

•

• SD Rat 

4-week

6-week

26-week

Key Nonclinical Studies with Onpattro (patisiran)
Toxicity Studies
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31

Type of Study Study Description

• Cynomolgus monkey 

6-week

39-week 

•

In vit

In vitro 

In vivo 

Key Nonclinical Studies with Onpattro (patisiran)

32

Type of Study Study Description

•

•

rat-specific surrogate formulation AF-011-18534 

•

•

•

Key Nonclinical Studies with Onpattro (patisiran)
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33

Type of Study Study Description

•

•

•

•

•

Key Nonclinical Studies with Onpattro (patisiran)

34

Outline
01 Introduction

02 Nonclinical Pharm/Tox Consideration of 
ONTs

03 Nonclinical Pharm/Tox Consideration of 
mRNA Prophylactic Vaccines

04 Conclusion

53
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35

- (104 11 02 )

(110 09 14 ; 1101407694 )

( ) (103 07 07 )

Evaluation of the quality, safety and efficacy of RNA-based prophylactic vaccines for 
infectious diseases: regulatory considerations (WHO, 7 December 2021) (The 
scope is confined to vaccines to prevent infectious diseases)

Guidelines on the Nonclinical Evaluation of Vaccine Adjuvants and Adjuvanted 
Vaccines, In: WHO Expert Committee on Biological Standardization. Sixty-Fourth 
Report. Geneva, World Health Organization, 2014, Annex 2

Guidelines on nonclinical evaluation of vaccines. In: WHO Expert Committee on 
Biological Standardization. Fifty-fourth Report. Geneva, World Health Organization, 
2005, Annex 1

3654
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37

Primary Pharmacodynamics Studies

� Proof-of-Concept

� Assessment of immunogenicity 

� Challenge-protection

studies shall be “of high 
quality and reliability”!!!

38

Animal Models 
Currently being used 
in COVID-19 Research

55
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4056
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41

Non-clinical Studies 
on Safety Aspects

42

Basic Objectives  

�

�

�

GLP-compliance of pivotal non-clinical safety 
studies is required!!!

57

20
22
.04
.22
 

核
酸
藥
物
創
新
產
品
發
展
趨
勢
與
審
查
法
規
考
量
經
驗
分
享



43

Basic Consideration - potential source of toxicity  

�

�

�

�

44

Safety Pharmacology 

�

�

�

58
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45

Single-dose Toxicity and Local Tolerance

�

�

�

46

Repeat-dose Toxicity

�

•

•

�

�

�

59
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47

Repeat-dose Toxicity (contd.)

�

�

•

•

�

48

�

•

•

•

in vitro 

�

Genotoxicity and Carcinogenicity

60
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49

�

�

•

•

•

•

•

Developmental and Reproductive Toxicology

50

�

Biodistribution  and Persistence

61
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51

Vaccine-associated Disease Enhancement (VADE)

52

Outline
01 Introduction

02 Nonclinical Pharm/Tox Consideration of 
ONTs

03 Nonclinical Pharm/Tox Consideration of 
mRNA Prophylactic Vaccines

04 Conclusion

62

20
22
.04
.22
 

核
酸
藥
物
創
新
產
品
發
展
趨
勢
與
審
查
法
規
考
量
經
驗
分
享



53

Conclusion

�

�

5463
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