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In recent years, the development of oligonucleotide therapeutics, such as antisense oligonucleotides and
siRNAs, has been progressing rapidly and is attracting attention as new therapeutic tools for hereditary and
intractable diseases. These oligonucleotide therapeutics, which consist of oligonucleotides and act on RNAs,
are in many respects incompatible with the conventional approach to quality and safety assessment for small
molecule medicines and biologics, and there are urgent needs to develop methods for quality and safety
assessments that take account of their characteristics. In Japan, a group at Osaka University (led by Dr. Satoshi
Obika) discussed and summarized "Points to note regarding quality assessment and non-clinical safety
assessment of oligonucleotide therapeutics" in the Ministry of Health, Labour and Welfare (MHLW) project
(2012-2016). Based on the results of the quality assessment, MHLW issued a notice "Matters to be considered
in the quality assurance and assessment of oligonucleotide therapeutics" in September 2018. With regard to
non-clinical safety evaluation, the AMED research group (led by Dr. Yoko Hirabayashi) has been conducting
further studies and revisions, and based on the results of these studies, the "Guidelines for non-clinical safety
evaluation of oligonucleotide therapeutics" was issued in March 2020. These MHLW notifications are very
useful documents that take into account considerations specific to oligonucleotide therapeutics, but at this
stage there are not enough approved products and there is a lack of sufficient scientific evidence based on wet
research, so there is still a point where only conceptual notes have to be presented.

In light of the above background, this study aimed to conduct wet research as a basis for considering
how the quality and safety assessment of oligonucleotide therapeutics should be, to prepare a draft technical
guidance, and to obtain scientific evidence that would contribute to the establishment of decision criteria at
the time of approval review. Specifically, we focused on antisense oligonucleotides, which are the most
commonly developed oligonucleotide therapeutics and have the simplest structure. First, we developed the
separation and quantification methods of antisense oligonucleotides and clarified the range and limitation of
evaluation by using current technology. As for studies on impurities, we analyzed the effect of oligonucleotides
with nucleoside deletions on off-target effects, and obtained scientific evidence for setting the threshold for
impurity contamination. A selection of the papers presented are listed below.

1) Iwazaki N, Kodaira H, Goto A, Yamanaka Y, Sato M, Miyazawa N, Niwayama Y, Shitara Y, Sekiguchi Y,
Tamura N, Takakusa H, Kadotsuji H, Imai S, Fukano Y, Fukuhara K, Tadehara Y, Yoshida T, Obika S,
Nishikawa M, Inoue T. Current status of pharmacokinetic assessment for antisense oligonucleotide
therapeutics. Pharmaceutical and Medical Device Regulatory Science, 52, 150-163 (2021)

2) Takakusa H, Iwazaki N, Nishikawa M, Yoshida T, Obika S, Inoue T. Drug metabolism & pharmacokinetics
of oligonucleotide therapeutics: Profiles and Evaluation Approaches. Pharmaceutical and Medical Device
Regulatory Science, 52, 76-84 (2021)

3) Yoshida T, Inoue T. Evaluation of off-target effects of oligonucleotide therapeutics. PHARM TECH JAPAN,
36, 75-83(2020)

4) Yamaguchi T, Inoue T, Obika S. The current situation and outsourcing of therapeutic oligonucleotide
manufacturing and analysis. PHARM TECH JAPAN, 36, 47-56 (2020)

5) Yamaguchi T, Inoue T, Obika S. Results of questionnaire survey on raw material supply, production, and
quality management of oligonucleotide therapeutics. PHARM TECH JAPAN, 36, 109-113 (2020)

6) Takiguchi N, Ito K, Kobayashi N, Mizoguchi J, JPMA oligonucleotide quality task force, Nankai H, Hirose
K, Fueki O, Sato H, Yoshida T, Obika S, Inoue T. Quality Evaluation for Oligonucleotide Therapeutics -
Virtual Case Studies-. Pharmaceutical and Medical Device Regulatory Science, 51, 145-153 (2020)

7) Kinoshita K, Nakazawa T, Arato T, Miida H, Hirabayashi Y, Maki K, Yoshida T, Inoue T. Consideration points

5



8)

9)

10)

11)

12)

13)

14)

15)

for safety assessment based on review reports of the approved oligonucleotide therapeutics. Pharmaceutical
and Medical Device Regulatory Science, 51, 70-82(2020)

Yoshida T, Inoue T. Current status of development and consideration for safety assessment of oligonucleotide
therapeutics. PHARMSTAGE, 19, 1-14(2020)

Sekiguchi M, Ito K, Saito J, Takiguchi N, JPMA Oligonucleotide Quality Task Force, Yoshida T, Obika S,
Inoue T. Consideration for impurities contained in oligonucleotide therapeutics. Pharmaceutical and Medical
Device Regulatory Science, 51, 11-21(2020)

Yoshida T, Naito Y, Yasuhara H, Sasaki K, Kawaji H, Kawai J, Naito M, Okuda H, Obika S, Inoue T.,
Evaluation of off-target effects of gapmer antisense oligonucleotides using human cells. Genes to Cells, 24,
827-835 (2019)

Yoshida T, Inoue T. Current status of regulation of oligonucleotide therapeutics and approach to quality and
safety assessment. Medicine and Drug Journal, 55, 119-124(2019)

Inoue T. Oligonucleotide therapeutics: Diverse functions regulated by oligonucleotides. Experimental
Medicine, 37, 2-7(2019)

Inoue T. Current status of development of antisense oligonucleotide therapeutics. Pharmaceutical and
Medical Device Regulatory Science, 50, 12-22(2019)

Yoshida T, Naito Y, Sasaki K, Uchida E, Sato Y, Naito M, Kawanishi T, Obika S, Inoue T. Estimated number
of off-target candidate sites for antisense oligonucleotides in human mRNA sequences. Genes to Cells, 23,
448-455 (2018)

Yoshida T, Inoue T. Current status of regulation of oligonucleotide therapeutics The Medical Frontline, 73,
823-830 (2018)



