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The Oligonucleotide CMC project supported by AMED
Junji Kawakami
FIRST, Konan University

The number of oligonucleotide therapeutics has been steadily increasing since 2016. However,
since there is no specific specification of evaluation items, evaluation methods, or criteria for
quality evaluation of oligonucleotide therapeutics, developers have been in a situation to date
where they have been individually seeking the best way to evaluate the quality. Therefore, we
have been developing and verifying technologies related to the quality evaluation of
oligonucleotide therapeutics and discussing how quality evaluation should be achieved in the
oligonucleotide CMC Project, in which more than 30 organizations from industry, government,
and academia are participating under the support of AMED since 2021.

In this project, potential problems in the development stage are roughly classified into "problems
in the production process" and "problems in the separation and analysis process," the project aims
to solve these problems by brushing up on existing technologies and developing new technologies.
The impurities generated in the manufacturing process of oligonucleotide therapeutics are more
diverse than those of low-molecular-weight drugs, and we will accumulate data leading to
regulations in cooperation with the JPMA Oligonucleotide Quality Task Force through toxicity

and safety evaluation of these impurities.

REBR IR HE A 1T 2016 A LIREIEFR IZHE 2 T Cvd, HAKEEESR YIS 202345 A
BIE 48 BB B L LTRELTEY, ENTHZ < ORZEDEIEER MBS ICH#
DoOTWDHBURDBEHZ D, BFEEIES OSBRI OV T, FHMEEE . FHME. Ik
FHER ERERHICHIR SN TV D DT TRV, BIREIXERNC TR THETZ
IToTWVHRMN ZINETICh T, TaxT, Foxld 2021 £ LD HARERVE
PR (AMED) OSHED FC, FEE SO 30 #EBALL LN R4 5 K CMC 71 ¥ =
7 MZBWT, EREEIED SVE R BT D 5B - MGEA1T 9 & & blT, MERE
MHDIEY IO\ e 1> T D,

Zo7uvey NI, BB CHEBEE R VRLIRA Y N e TREERE CORRE)
& e TR CoRE] IS RBIL THi U, BEFEEIR O 77 v a7 v 7 L3kl
BT & > TE Ok A BT, BEREIEM ORUERFE TA U D ARy FE3E
EHIR L TEERTH DM, LD OmlE - ZaMF M 2T, HARSE TSR E
BRI Z A7 7 4 — A LB L7203 D EHNCEE N HRILT — & 2 EFR LT <,



KR 35 O CMC (BT 2 A s o dE P

FEESE LA BIR R A0 K i
'AARREE T SRR BRI X X 7 7 o — A HEKT 7 —~ Rt
SR F LIRS AE, Y T o Rt

Overview of public information on CMC of oligonucleotide therapeutics
oNaomi Takiguchi' 2, Mitsuaki Sekiguchi® 3, Yuko Kobayashi' *
! JPMA Oligonucleotide Quality Task Force, > Sumitomo Pharma Co., Ltd.,
3 Shionogi & Co., Ltd., 4 Sanofi K.K.

When proceeding with drug development, each institution considers its development policy by
referring to public information such as regulatory-related guidance and papers. Due to their
unique physicochemical properties and manufacturing methods, oligonucleotide therapeutics
have different CMC considerations than that of small molecule drugs. Regarding these specific
considerations, public information will be collected separately, but since the disclosure of
information on CMC is limited, a lot of effort will be taken to collect information.

The activities of the JPMA Oligonucleotide Quality Task Force (OQTF) deal with already
released CMC regulatory information for oligonucleotide therapeutics. While OQTF confirming
the documents, we have been coordinating CMC recognition among industry, government and
academia where we would like to deepen our understanding. In this presentation, we mainly
organize public CMC information on oligonucleotide therapeutics collected in OQTF. Starting
with domestic and foreign regulatory documents and white papers, academic papers that are
considered to be helpful in planning a CMC control strategy are also outlined.

2= K S BHE  E D 2 B | KL B 05 sl 7 & O ABIE HA 2B I BRE 1L )T
MR 5, BRREKLICOWTIL, T ORA OWELFHME LG HIEN S, @
B ORSFEERS L1382 D CMC OB EHEENFIET 5, ZNOFA OB EFHEEIZO
WTABIEROIEZITH Z L L7258, CMC IZET B IEROBIRNBIZR SN S 7=
. TEBIEIC T MDD 2 EVEESIND, $7o, ABRFEFRANELZELTH,
REI = 3K L B ORRBR N2 < 72 WGAITIE, & ORLES /O O RFRMER L OV EE EL O
BHEMEX W . CMC BEIIS A LR 5 2 LIIAES Tl . FEY ThitzED 57
—ANEL BHDHLEEZLND,

ARG T2 S RE R WE Tl Z 27 7 4+ — A (RSE TF) OFE Tk, BE
(AR ST BRI 3K 5 O CMC B B A B > T D, 23 6 SUE 2 B
B TFNCTHARDE TR EZERT S5, SOICHEMEZERD -V AICBE L TE, &
EFTRMOTabyaiT\., TONELART HIEEZ1T> TE 7o, RE-ETIE,
EgimE TF OFCTHY > T& 72 CMC IZBET 2 ARG H 2 LB 5, [ENsL
DFLHISCER White Paper 225012, CMC BEEIK A L2325 L TEBIChH LEX D
D FAR b B B TR 5,



RAROT LA MEOGEEEICET 5w

B AR L2 JE R g2 L BR OB b o EsE e
VAARREE T SRR R BRI 2 X 7 7 oy — A 2 Wi = 2RI A
P HAHFER AR AL, CREREEERAS, CEAT 7 —~ RSt

Discussion on quality control of phosphoramidites
oYuya Miyahara' 2, Toshihiko Inoue' 3, Mitsuaki Sekiguchi #, Naomi Takiguchi'>>
! JPMA Oligonucleotide Quality Task Force, > Mitsubishi Tanabe Pharma Corporation,
3 Nippon Shinyaku Co., Ltd., * Shionogi & Co., Ltd., > Sumitomo Pharma Co., Ltd.

In this presentation, we introduce the discussion and activities of the JPMA Oligonucleotide
Quality Task Force (OQTF) on quality control of phosphoramidites as starting materials in the
production of oligonucleotide drug substance.

The solid-phase synthesis with phosphoramidites widely used in the production of
oligonucleotide is implemented using an automated synthesizer. The oligonucleotide chain is
extended through iterative synthetic cycles where each cycle results in the incorporation of one
additional phosphoroamidite. It is known that the quality of the phosphoramidite, which is a
monomer unit, has a large impact on the quality of the oligonucleotide because reactive impurities
could be incorporated into the oligonucleotide and accumulated in the solid phase support.

OQTF has been discussing the quality required for the phosphoroamidites as starting materials
and their quality control based on regulatory-related information and the white paper on starting
materials for oligonucleotide therapeutics "Perspectives on the Designation of Oligonucleotide
Starting Materials" published by EPOC (The European Pharma Oligonucleotide Consortium) in
2021. Our discussion and activities are presented in this session.
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Matters of Interest to PMDA Reviewers Regarding CMC of Oligonucleotide
Therapeutics
Kosuke Ito
Pharmaceuticals and Medical Devices Agency

Oligonucleotide therapeutics are drugs that contain oligonucleotides as active ingredients, a
number of which have obtained approval in Japan in recent years. For the smooth approval review,
it is important to obtain a common understanding on the issues of the product between the
applicant and the reviewers. In addition, it is hoped that technical and scientific issues will be
resolved through scientific discussion together with academia.

Oligonucleotide therapeutics have complex structures and impurity profiles compared to small-
molecule drugs due to their structures, manufacturing processes, and chemical properties. For
example, phosphorothioate oligonucleotides are mixtures of diastereomers, and related
substances with similar physicochemical properties will be difficult to separate each other.
Therefore, it is considered that there are challenges specific to CMC of oligonucleotide
therapeutics.

In this presentation, matters of interest to PMDA reviewers regarding CMC of oligonucleotide
therapeutics will be introduced as a basis for the panel discussion and common understanding
among industry, government and academia on issues in CMC of oligonucleotide therapeutics.
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