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1 hE

1.1 =

o

Pave 3 5 Piph s AA# 2 i & $ (nucleic acid-based compounds) i FA-F7 3 5 & 5
# ¢ o] F POl e (small interfering RNAs » siRNAs ; £ #i- short interfering RNAs ~silencing
RNA) > 5 £ 3 21 3 23 BakA$aE®R RNA A5 5 7 fFd e mRNA s 145
f& > JEh i€ 4F TR 7| ek F]#F B (gene silencing) o d T siRNA £ 3 3 22 mRNA "% f275 1%
2RG\ERA AL BRBE R B LGE Y o 2 2018 £ 23 ¥ - B siRNA
# 5. ONPATTRO™ (Patisiran) %% R % /8+ & o
T A+ PFECSGRNA B3 3432 ~FF R D FAMR Y R FRLY
Fihi@ 17 siRNA g3 s i3 3 P fRiwde 5 b o > SIRNA fa g @ & 7 5 ALpPad %
Ao dgd TRST /f/ﬁ@diﬁ*”ﬁ? o i HFPEARIL G SIRNA JB* »t & 5B g i & IRt o
poawe g )?* g S R B T AR ) SUPRIGE AR 0 BAef AT R R
& % pee (polymeric micelles) % 38 * 3 o Fjprz ?“ 8 (nanotechnology-based carriers) sk jiw
%%‘ dd G ERAAPRET T (electrostatic interactions) 2« & 1§ 42 % (covalent binding)
SiRNA % & > §[ 4@ % siRNA I P w2 & t‘F [BE R R B L F L 3t A siRNA
WHEFY L HELR®A FT5 2 F/RT siRNA .7 3 F #(nanoparticles)
AN H e BT (endocytoms)wé »mfe @ 5 57 i siRNA p 2 p 48 (endosome)f# 1! 3 ‘w
R P BT HE AR L R R E R SiIRNA B B e p ik
(endosomal release) %+ » ® & 43 & ’-’fﬁ’ i B8 223 At (lysosome) i & v 18 (7 0 1L fL SIRNA A
BEFRLE R o 6T R I G el r T A P B B 4 B B2 A
R

A ERPE HEREFREY 2N PP MEAE D sIRNA EFR (T8 2 0
,?n‘f?’i'\f- siRNA # 5.)p&F » ,ﬁ»ﬂ‘k)ﬁﬁ%’ (ol 280 S e 121115‘

1.2 i§* §

a#%ﬁ%emm P T 2ok Pt SIRNA QA B - 300 5L T

FHEE A PERES G B LPMOTE R RN L 2 4pal e

FHEBEREAFTREAOFL 2T 0 S RIRR RN SR F R R g R
3



HFER » U2 G F AR GHR DL LR T R o

EF4E
3N HZ R SIRNAY Boend 50 38 siRNA el % 24 (in vivo stability)
Fer sSiRNA RE D HEAEF 2 /84 R RN SR R FRT 4] siRNA ehimfe p 7 5
(intracellularbehavior) cd MM S s s L H o o s s %‘%&? i€
PRELOEFRST > Tl WEE J‘f'@;ﬁ‘r“’t’ﬁ"} FRFFEARZPME B3 205
FEame om0 @uv i gl /*"“%% % >R ke 4 5 B 1 (critical quality
attributes) » 3 W EAIP Ff b4 F 2 Borh 4 FRHM o F 2 RTEEERR 2L REE .
d 3% SiRNA thZE F 6 4 & P~ i—f“gkw s BT siﬁﬁpgwﬁgk/\ LB ERIESHH S F |

RGO PMEPZRICETEFHGOEERTRILTR 2 ARA MR -

21 HFpo EiriEipherrpB et E

211 %6+ 3 £

B ROK P MK SIRNA 2 FH P RE R B ok e - g (PEG) i 4
(modification) % 7241 EAR Ll SR N %\' AR £ PP S 2 A B
ggzzgfs SIRNA %0 (2 ¥ e Gk il - iea PP L 1 BB F 2 /8 n e o - &
ToORHMER AP AP e A TR L F T A THN SIRNABH PN 2 e S
il Jhﬁ’ g @ ¢ siRNA 4 f% % % f#(enzymatic degradatlon)“r;g B L T M g o - siRNA
# 1 (loading) & §* 18 chrc 5 ¥ 3% i 5% T 7 (gel electrophoresis) ~ & % 1 72 (fluorescent
labeling) 2% & * § £ A M|k » ¥ 2 2B 7R o 0 0h o L7 FER SIRNA & 5 - RePpip %
T 2 2w (siRNA release profile) » Jiid = ¥ if 5 & pb 4 JZiE 2 o eh 4G R 2 02 > U
% SiRNA p ;“ Lifagl: S
B EL £ ;ﬁ g % U R £ 2 fe 4 (ligand) 2 48 X # it 4 F (functional
molecules)i& {7 1 #- ¥ & /L% (targeting delivery) » 124 #-siRNA #£% T R en B F ~ 5 &
B o A pLFIRT %i‘* o e+ Lff’;\%f'mj%.@ v ¢ ift £ (linker) 7 5235514 I VA 2 L
Poip o Bt BIARHAEA T RGBT OEFET N R 3"K$\‘,§é‘rmﬁ'f'§¥',fi-]b} o F|H s i B
F % ML TR o

212:8% 3 pEwmieeijp 4 £

» 0 FEiRG e B-SIRNA L I fhehim®e > I RS T RE2 B5d 4 ST E L
2 o
H itz P~ (intracellular uptake) shBjiFe 453414 T < | 2 & & #F {2 BldoH] 4e sIRNA

FAROD TH >~ MRS 0 2 SRS T SRS
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PO EMFIPHAME 2ENEERDL G BRI S 2 B o FEETE S
P BEO4eT

221 i\iﬁr}r A
o B4 4§ "% f2 2 (biodegradability)
o R B4y pERaE A
o WPLECBYT R FE/ARL P

2227 1 F L4l
. B s &)

* I T Jv i jr(masking)

«  H-U8F e - i3 (PEGylation) sef SIRNA fi @@ e § > 12 A F I HENEY
% /2 e i)

o g K SIRNA U8 eh% 2

o RCEIFRLEFRITAPM DEZH

2.2.3¥= o 1E.3%

@ et e F B EFET e b4 P A 4 £ F]SF X 48 (epidermal growth factor receptor)
[EGFR] ~ # fit % %8 (folate receptor) 2% i& 4 Fv < %8 (transferrin receptor) % o

i * 7 %94 2x(cell membrane-permeable peptides) & -

£k

ole

A
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BOAE R MR 2 SsiRNA e ks & 2P R BB E S OsiRNA L P R RS E

FR/NudAhtipy €8 -

e ¥ * g F(assay)A 177 2 @ 5 ¥ K ~ At e % 3z (radioisotope labeling)
F & pFi 4 F J&(polymerase chain reaction > PCR) & & 3 /B % (mass spectrometry) ° J&
Wi tee ™ 2 P E oo B RE#RFF Nz EA4722 o

*  JBRIE L ¥ AAKT 0 siRNA (unloaded siRNA) ~ 4% 4 8K % 1 5iRNA > 172 2 44 siRNA
ER o 945 SIRNA fod ? or% 24t > AR 2 SIRNA(Gl4ok 8 4F e p 2% R 3]
SiIRNA) kB ¥ & S/ B -
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BRply o @* 2 X ﬁﬁvmi\ SIRNA # 5-enig M 7 gt M F B L g BTk o
LR i 7@; R E T 2oL F TR SIRNA SR E | 2 S L 1EF > blde® R
WP e ek chd 2% o 51995 siRNA & 2§V 4812 7 eh 2 8 45 fic(specific characteristics) i&
F?%fﬁ*’”«f’”ﬁmﬁﬁf#‘%a{: % SIRNA p U489 fcps > Qi 345 R e p <
T siRNA i € A f T Y > Fla 5 3 g g o Flob 0 % & BF > 44 siRNA &
TH gt By oo

B>t siRNA 2 H U@ eha g > B35 27 71 F]F ¢

3.2.1 siRNA 3 {4

it d SIRNA ch#fd 4 8 > @ 5 {uk !EJ'*H SIRNA 27 & iz & % /4 3 * ?%"’ = o A

HEp & 27 5 H de o 3R3% o F— F 5o BT A SIRNA fn 82 BF 2 /8 B FY

PR et £ 0 F A € 3 4e siRNA #Bﬁ%é”nﬁ EARINE AL - R o R R .ﬁm% ng

g e — AT 0 BT R TR SE .

* &% F M (Immunotoxicity) : @ X i 57 A 5 48 X 48 (toll-like receptors » TLR)4- 4 e 4. 5
GBS E e g R

* i ;%% (£ (Hematotoxicity) : A= ~ @w 2 | F R B

gtk 5 SIRNA F iy g3 < H s a:;zf‘;‘]mq, M

. %’gé PR 7|2 0T drRReng [

. ;‘gc} ¥2E PR 7|2 (8% SR ehF M o

Y e i B R E I S R R X e

3224 Mk i

Bl SRR M % 2R AT Plef R S e A BT ERand o gteb
B AR 2/ E Y EE L OP A F (accumulation) T i § 31AcE >R AL

B =% A 3% (first-in-human) 3 £

FEEF 2O FTRT SIRNA % &g = 4 *"’3?:556% C RO B R R A e (block

copolymer mlcelle)é?f w2 kR o 2P AEA ¥ g (MHLW) 2 g %5 Frpn

@Mmﬁzmma1ama»&ﬁ$&fﬁ#ﬁW®Mkwmmmmmﬂ®%wF@L%

A E 'FT FAMEHRY DR AT

o d EF 2 N PR SIRNA 52 %355 F € 70% siRNA E 5 4 0 i p &
F s F] Kﬁz i & %% ICHS3(S3A % S3B)~S6(R1)~M3(R2)2 2 PMFS/ELD Notification
NO. 0402-1 (2012/04/02)%. => 4 & EMEA/CHMP/SWP/28367/2007 #7i& 3% e F 3 14 ¢ »
LSt 2 E 2 2L0ph B 8 i -
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Rl iE Bk PE I B S PER > 2 i g R R AE K HEL S SIRNA 2 5 el s
B PRI AR A o S A PR R i A ok P B el d /i R
Bk 7 Cnae ~ E R W e AUC ¥ o 35400 5 fodd S s 5ot s i 0K -0 P
VAR AR EERERE O BELANATERELAEE  BREFRLR
R EE R EESERGPEY R U B EREBE  RRIBEY 2 SN
AP SIRNA E 52 Ef A0 A p a2 2R B AT ) - REL TR o
E%ﬁﬁ&tﬁﬁﬂ%’%ﬁﬁKﬂMmumﬂﬁ'%%ﬁH’L%ﬁfﬁﬁﬁww
LTk TR ¢ AR B BB AE R B R R - FR oI/ WS o A4
@) £ L4 3 (DLT) 2 ”*“ﬁ%?ﬁuuiw%#gfmé’&ﬁhuf%%?Fﬂﬂéﬁ
AF P - LG AT AR
BE R FE &2 Bh MR TR 2326 8 - K2 o ARk R & L MR T
g HEFELRAREL G - R ¥ RAFERB AT E 2 RPIARR o gt
TR R 0% T HE KRR R S A B TR R B ehd R o

37 2

p &~ MHLW: Reflection paper on nucleic acids (siRNA)-loaded nanotechnology-based drug
products; March 2016

p *~ MHLW: Guideline for preclinical safety assessment of oligonucleotide therapeutics; March
2020

Castanotto D, Rossi JJ. The promises and pitfalls of RNA-interference-based therapeutics.
Nature, 2009; 457, 426-433.

Cabral H, Kataoka K. Progress of drug-loaded polymeric micelles into clinical studies. J Control
Release, 2014; 190, 465—-476.

Joint MHLW/EMA reflection paper on the development of block copolymer micelle medicinal
products; January 2014, PFSB/ELD Notification No.0110-1

Xue HY, Liu S, Wong HL. Nanotoxicity: a key obstacle to clinical translation of siRNA-based
nanomedicine. Nanomedicine (Lond), 2014; 9, 295-312.

Miyakawa S. J Clin Exp Med. (in Japanese), 2011; 238, 519-523.

FEFERR NG I A A B OB R FF RS R R FER R
EATER |

S3A: Note for Guidance on Toxicokinetics: The Assessment of Systemic Exposure in Toxicity
Studies (October 1994)

S3B: Pharmacokinetics: Guidance for Repeated Dose Tissue Distribution Studies (October 1994)
S6(R1): Preclinical Safety Evaluation of Biotechnology-Derived Pharmaceuticals (June 2011)
M3(R2): Guidance on Non-Clinical Safety Studies for the Conduct of Human Clinical Trials and
Marketing Authorization for Pharmaceuticals (June 2009)

Guidance for Establishing Safety in First-in-Human Studies during Drug Development [April 2,
2012, PFSB/ELD Notification No. 0402-1]



14. Guideline on requirements for first-in-man clinical trials for potential high-risk medicinal
products [EMEA/CHMP/SWP/28367/2007]



