ARTICLES

REEROEFHE 85
D e 0) A b

manageme

HIRICE IS

KIASAFRELTHRR, BT ERLRLGERLA BT ELLH
WA=eEsY, HF EH#E?, ' B

Takao Yamacucar”, Takaol Noug! 2, SatosurO Bikal

Graduate School of Pharmaceutical Sciences, Osaka University”,

Division of Molecular Target and Gene Therapy Products, National Institute of Health Sciences?

FUIC

TTAE, MRREIEOWIGEHFEDHEEE DB W THEA TWY
bo KEHEE ST, sSIRNAR 7 ¥ F & » A % Bk,
miRNAR 7 7% <v—, CpGH V) IHEeR &, £F&F
RIS B TNHEH AT — 7 REH AN =
ALEAHALTBY, RO TEIESLTREIECILE
WD TH > B R ST A/ LT Ta—F &
LTHiffsncwnaly,

MEREE I, WE T S BERED 1 R#dH 5
IZ2AREEA ) TR TH Y, TOHTEIETE T2 HHTT
TH BN, WhOLAEHREHRILFAICL Y EESNSE, B
RIZIE, 7TTF=ver7=r, YR rvReFIviy
OMEERZETHT I 54 ME(E /< —) ZHAHAL
LT, ZNOEEME L THR S TH ) IEEA LT
B LONEETH D, TOMIIZBWTIE, 5K
oo, U YR T OB, MEL A
Mo ZE T OF v v ¥ GREIET v F k) Evio 7z
BB AT D B E TR S 4 ) IHRIE, 7
VEZTEHETY VS, VBT = AT OVERC I
OUFEIEDORE B R L CTirbitd o —Eo KU Id#FE
BEER ETT 525, MEARRCIALAR, ROk
EANFLRYE IR DA X Y R R L' o %
FEFAERLCLES) ZEDPHETH L, LoD T, H
MoA ) THER(5EE) ERIZERY & 208 L, Hits 2
A BIFE L %2 5T\ b, BIE, ODS (27 ¥ 7 vk

T S N7z ) 1 7)V : octadecylsilane) % [H £ HH &
L <, RP-HPLC (A& #ifkr u~ 75 7 4 —
reverse-phase high performance liquid
chromatography) |2 & ) B4 ) TR % srdEfs 39 %
DWW T Do L L7RA35, F5BEns ¥ 7 &8l A R
MLHIEL, & 54220 EORENEEN TV 5,
F7oMA T, RS NIF ) TR HE % MDD % 55
LD EZETH Y, WEICBHE L7255 TlE, KbeD
FETH 2T 354 MERIUVHRIEOMEMERE b K &
EZbNb,

ST, ) IHBEROESFESACIZINT 720F7E b FE A3
T 5T, ERIZBIT S EEEO SR S EEEIZE L
TRERAESEILL TV %% bitbitid, AMED (HA
£ & WF 78 B 38 & M : Japan Agency for Medical
Research and Development) JHALHH - SSWrEILO 72
B DORIHEILAERAN A ZEFE [ Ry h 43T BISEEAT o B
F&. S 1 7 Hh 43 F- Rl B R O B 5E | WESREE (WFgE
R - ENESE S A SR AT R e, WEgR s
HE - RBRRF RSB EIZe R /ANEE RS, (HE5)
OO —Er L LT, 20194FD 7 A THH 56 8 AR
W T EFRIESE O JFURMILRS - i - SRR IS RE
LT =] BFEBLIz. KT ¥ — ME, ZHH»
LOEMAEENYL, EE L THBBRMICID MR E
PR IR T D720 E L2 DTHh Lo FAHIRIZ
BILClE, BIBRBMRESE L Fa 5 by —HFf AT
AR T T 4 (20194F10H 8 H R LR « AABREFE o J5UE
ARG - s - SRR AR IC B3 2 BE ORI & & D fF T

PHARM TECH JAPAN @ Vol.36 No.8(2020) | 109 (1345)




Fﬁlﬁﬁd)lﬁﬁﬂtﬁ 8IS - mEIERICEAT S

EZDRRICHIT RS

F72385) THIIE L72S, KBLRE o2 ehb
ARFEIC TR Z 3 L7owv (RESE L F 2 5 ) — 4
ATV ATURY Y AFIF LD & HEEEERE SO B HH
PRLZ B 2 BIAIC OV, k4 2B 72&700),

1 PVo—hRAEDESR

FTT7T - THDHD, R1IRT 8HHE I THE
U720 24f5E1E, SIIMMRRESRL ¥2 7 ) —% (4 T
VAT YRY Y L0194 2 ) OSN3, HAKEERE
FEEEESH 5 M4E S (20194E 7 H) OSN3, HARSIET
KB OBBREIEMEFHN S A 7 7 & — A DS 3
INA K BEARSE  EEETOORER & L7z, RIS, BEEERY
DS, G RE S H254, AT B E AR SE A5
, ZOMA NIRRT & 22D, 55% 128 72 2 53H%E & D [nl

R (R2), MIEHEIZIE, H55 LoirEikEy

RIAHEZERELIETORMOKEEZRTEBD,
WHET2b0THL, 2B, HHOLHHOIIELT
1%, MEZEPFFESNDLMEDSD D, SRIOHED» S
ZEBAEL 720

9, HHOO [ZERESEOFRMGE - #E - BEE
B BHESICBE LT a7 bOSEITHR ] & DR
W23 LT, B3EBIDMZIIRIIIRT EBY &7,
SRR A S MBS B S, ATBE RS T,
NH70% =z 5HETCTal 27 MHITHTH S &

mETHo7z. 72, HEHOTIEZO Y = 7 M EITH

- -
— -

®1 F7rHr—rAE

BEBREZOFFEHE - 868 - REERICEAT3 77—

DA L THEITE AT, Tudx s MEF
EHICH L T bkl 72 (FR4), TR, 39t
HR15KEAS 7 0 2 = 7 kBG5S AR, 2245 T a Y 2 o
FRAZGSAELL L, LRIE L7z T b, HERE A

TS L LOFEEL, THT I T % EOREENTE
DAL — MZEDLET, FVBRE D O RN S IZBE L
27aY ey MDA TEZEERTE D, 72,
GLP (& B BRI L& © Good Laboratory Practice) &
PLBE 0> FE s B L2 B L C I3 164: 25, GMP (GE 1F 4 35 95

: Good Manufacturing Practice) (Z#EHL U 7= 3455 2 fif
BRI L TiE 8%t [ ] LHIE L7z,

VT, HHQO [BBREIEDJFEIED B 54T 12 B
LT, EEMZRBREIIM ] v BviIce LT, &%
2SR 1 ISR T EB) Lol ol RIH
H DB IR R A % 1] & L7272, [RIEHBE %k (53F%EE)
ZZ C8MFDIIED D - 720 K11k, Tl % A
CHEH L 720D TH B, TTEFETIE, HREFEOR
M OMMEESEZRT A FIAL VDT > TnhnI &
X LT, EBRWARBREE L ThIF LA KE 2EE
G o7z (421F, &RD51%). F7o, HRREHE O HERE
TN B &% { e b7z (251, 4k d30%) o
BULEREIIICEA L TlE, I A MASEWE v o 2= R (131F)
DIINIC, AFERIIVIE N (FTRDBEEA Y — FANE)
LWV ER(A) D3 H o720 TNUE, BEERESE OIS
FEASFLE I L TW 5 2T, A5 T512:8
WTWwawnbkwn)axr peEILNL, BELT, &

v

xR2 Tri— bEAREEER

Bk HEHEH HEEER

HEO® MEBEROREFAHE - 5308 - RETHE - ARICEELL7OV 27 M ETHY R EAE 45 26 58%
HE® HBREZOFRZEOREPHMTICEL T, EENLRERTL SERERE 25 15 60%
HE® RBREZORZEOREPHMIICEL T, BRORE AL PTRER 15 10 67%
HE® HRBREZOREORESPHMIICHT 5, BREOMEL T ZDft 11 2 18%
HE® HELTEHEDESIBECHILAEANDZINED 2 96 53 55%
HE® AMELTHREXKT 23546, BERBAREDLS LRTAEMTZS»

HE® HEBREZORZEORSEPHMTICEL T, SHREETNEEMEIMAL

HE® BEEZE

®4 HEOOEZEHER —tD2-
707 17 Mg

(R3T [ETH] EEEFLLREORR)
GLPFHBER LI GMP&LE

®£3 HEOOEZEHER —ZTD1—
70 7 MEA

A 5K 5Lk EHERS ) BB Y
SIS E R 20 6 77% BIEERRE R 9 10 8 2
SLERER 11 4 73% SLERER 3 8 5 5
SRE L 8 2 80% SIEERHE 3 3 1
Z Dty 0 2 0% Z Dty - - - -
21 39 14 74% 2 (394) 15 (41%) 22 (56%) 16 (41%) 8 (21%)

110(1346) | PHARM TECH JAPAN @ Vol.36 No.8(2020)




R £ 3 OCDMO (%% 5t B 5 B 58 #% BY -

Contract Development Manufacturing
Organization) 28BRE S N T 5 Z & Zxf
LT, #HETHDLOBERLLIHFELN
72 (8o F7z, AU (RILEA) D55 HE
RHEFRSHEETH 2 & o 7, G IS
Bl 2m%& 8D 72 (504 o
6 %) TOMOERTIZ, HIEDRIER
SATIZB L TIEMA T2 TH 5 L oo
A2 M (2F) e EBH BTz,

(#)
25

20

B RERESE n RERERE m HAEERE » ZOf

22

1 2y 02

I 2
1 1 0

* e’
ssae P ALK HOBE
30% 6% 51% 13%
ERE X MHELY, EEREHHPEY, CID)MOPREEHS
A Y BIERY) OIBECHER S EE
HARNZ14>: SEBEBEOEERFZ - HIRKS1 PN

EIRFHY 4 SRR b (E1Z:834F)

WIS, HEG®O [HXHREESE O G O
RGHTICE LT, EWNOEIIATH] & X 1
I BIICR LT, BI2128F & 9 & ml%)s
o/, 22T, EBNZEEE LI

()

BLTHA FIA T 20ELLZ A
SNz, E&E023%), #iEedic

20

BE4 2 [l (2514, &fhd30%) kb iz 5
B9 % 4 (2614, & D31%) D& HFe 10

bizze 9, BLUEREINICBIL T, 73
¥ A MEZR EoERIEE, TUREE, FEME

m HEREAE w REERE w SEERE o TOft

18
15
12
10
5 4
5 3 3 3 3
21 2 2
0

0K, SR RAE L T 2 s wiEten LR B AIKTA>  OBR
WTEHL DERDPHEE -7 1) . T 72, 30% 6% 31% 23% 10%
WM R 5 ORI LTt Y eReE mom
CDMODBSED BIF b7z (9 fF) . F 72, BBEC Ry 7LTONE SRER - HOERE
FEBRMEIC B9 2 M CTuE, JEEE (FEy > 7

V) ORTE - AEE - 55T - CRO (IREEamB] K2 EROREF, (EE83¢)

% 3 % = L B& B : Contract Research
Organization) 7 £ 2 DWW, [ENOBREERE % #E& I
A b &2 0NN H B L DOERAILHETE S 7 (241F) .
ZTOMOTR TIE, HEREFEORELWEEHIZR L T
T A RO L E DR (31F) e &% - 72,
T, HHO®D [E& LTHEREDLI I LA
N ANBREP] L) BVIZH LT, BISITRY
RSO NIz, 22 Tld, BUSEBEAZE A LA,
SHIA SN BRIEER A I A4 VOWENEETH 5
L DORENET 572361, &ED41%). BRSO
T, AFEPFEICLEL2FIH - TREEHZ L Ok
CTD (I mIbE# © Common Technical Document)
FEw Ty TWHDERNE VS ZEIEDD 572 (21),
F72, TNENOFEMYD L, BiEoiricxt 32 232
DB L B EDRIED D - 72 (321, ERD36%). Hl
L, T IFA MELR EDOEBIER O I B iR
(6 11), Bk itiak o Febin < = 7 G R O B S8 10§ 5 52

B (121F), MR T T O BFS S0k 9 5 38% (5
1), A KI A PEEAGD 720 O KB 7 48 7 — & B
B N BRI 5338 (7T 1) %2 E3 o728 25
Tholze F72, BEREHEOEMEDSIGH F TOHE
P/ TE MBS, WHEBICHE T 2#Em O
(AMEDWFZEHERC AL BRI 32 SRR & A 27 7 o+ — A D
) NOZELME L L THhIFo N/ (81, o
9%)e ZDMDTZRNIE, 7314 T T A EEMNZIT 72
TATFTITRNYF v —~OF}E VD) BRINEL
5Nz (51).

Wi, HHOO [HREESROIFESEDOBLERL5H I L
T, S3BEHTREFMIIAM2] L v BwIzx LT,
BRI S DMEIIR AR TEBY Lo 7, FEICH
B, o72b DIE, TERBANTH 5 EAHE R & FLEH
L5, MAHERSL 70 —61, 7Hv 73 —FHLN
A4 (BEH#R) ERICET 20D TH - 72 (281, o

PHARM TECH JAPAN @ V0l1.36 No.8(2020) | 111(1347)




REERORHUS BiE- SEERICHTS

it & Z DEFRICEITEIRE

38%)e TG EHGEIZB L UL, BTSSR
BOLOPLEMEL CWELIDFEFCEEFIETH
5, WAL THEFHERD AT — v T v 7ML
WA E 2 ) DD dH HBIE, SO R ER
NTWLREREEZ SND, GRUEEDAITIX, #iL
WOTIERIC B 5 B 05 % 20 o 72 (191, &tk
26%). HEHTHR-R/zEBY, BBEI O EICE
WIS BOBIERM D E L H7280, HIgOF 1) I
TR O5U5E) & W82 5Bl - W3 - 59473 2 3l A5
BTHh Do BUEIE, RP-HPLCAS RV 5h
T35, XDEERCMEEMREST 59 2T, #
7o HTEDNEH SNTWLEREEZ OND, f

@ m WREEAYE u WAMEAYE u MEELE o Z0f

30

26

25

BEAAR EEEE BRI MER OBER
36% 9% 41% 14%
BEEMAIR SEEXR TSI R TE, REHADKIE,
HARTA LERICAMIT 7O 29 FOXE - @l
1E$RIF - G SEEROERL, BEHRES - g - FRORE
HARZTA 4R BRSO CARSRBER A N1 > O

ZANE, W BFED T T L THEER T > 72812,
WOGTEEE— REZFIH LT 5 L TOHEER A D

3 S#HENDLILEZAICHEANBANZ H (EE88M4)

2DLC(Z Rtk 7z u~ b 279 7 4 —  two-
dimensional liquid chromatography) (2 B4 % [0l %%
X, siRNA7Z: &5 AT IR FH AT §E 2 DHPLC (Z£ 1%
BRIk 7 9= b5 7 1 — : denaturing high
performance liquid chromatography) (2R3 % [al%,
IM(A #+ >»E¥EY 5 1 — : ion—mobility) SHILIC G&
KEMEAEH 7 0~ b 75 7 4 — : hydrophilic
interaction liquid chromatography), SFC (## [ 5
Wik 2 o~ 25 7 4 — :supercritical fluid
chromatography) &\ 7281 L \WArBEE — FIZB9
BHAVEZ: EDFFE Tz, F72, HmaoEtic o
THRL NI AT VIR b & ICECHI R b AE S
NS SV T MY I TIIOWT DD o 72,

m HERESE p REWELE n MAREEE o 2Ot
()
20

12

1
0

OER
36%

0
0
BEHRUSADOERE  FHLORME
38% 26%

EHEUSNOERE: HEAR, 7O—8K, JOVIY—ER, NTFEK
HUOVDRTE - 2DLC, DHPLC, IM, HILIC, SFC,

BC%l - BTV 7 I T
fBOBER : F ZI)VEIER R AOF A7 — MEM, RERNABH,

aArYaly— a4tk EDODDS,
EEAREER, +74—4y MBS HIE

FoMoERTIE, FIVA#EFEAFTFFT— b
% Bl AT R R SHRN A A AT,
= NRIRE T /AT % EODDS (B EE T AT A
drug delivery system) $%4l7, [EIEA BRI S 2 5
LADBEE, 78—y MR A 7 ¥ — 7y Ml
B9 % BIEED 3 B 720

HEH®WI [HHEE] Tho7zhs, BAEWRERYSS
sz (&3 Bl2IE, T4 FT7 A4 FAHI
M7z T = WER EOR) AN EETH D,
EFS D 4 — 7' 2 e k5 Oy & 708 L Il iRk 4
HLTWLCODPREY, LOERPH o7z (41F). 7z,
GMPH#L i DR 7 FIF 5 & & SENE &4 IC & 5
THEETHY, BIRFAFERMAIITT 5308 (Fl 21X, X
¥ F v — 7 EOFUNEBESEIT ) LTI AR A Lo
BHAENT L2280 EE0BRbB 572 (21F),

U rarTa

=3 =/
it

4 SHREBTNSEMSMEH (HZ73644)

RAEEROFTLHE
RERRICRITIT-IRE

UEo7yr— Rz, HFIHEOO [EN®
PRI | RIEHHOD [ShEDX )R HI2N%
ANBRED] ZHOIIER DL L, RSO & ITHEBY
HZ LN TE D, BREEOBETHIE, K5IRT L

BY, ERFRE, U IEE, ok - R, o RS
D mEMERE), BHEML, Lol T b, I 2T,

Trr— Mo THLNIHREE N TIETOH TN L,
B BB VRSN RAE L C v b Z %L
SN Tz, F7z, EERRIIPRGERLHEED X M5
WHEDTRE L LTHhAT> TWnize S 612, 5B - FERIC

112(1348) | PHARM TECH JAPAN @ Vol.36 No.8(2020)




B LT, A (BIZERI) 055 8EDS
WEETH 2 Z L5 s LCTHE S
TWwize 72, HATIZEBWTIE, FBfE
ERTHA NTA RN ERULH
REREDS N L EANREE LTS
B> Tz, TRERERICBWTIE,
FETPN O Bl IR BA S8 2R S BLIRE 1T A 22 s

U dE8E

$ -
wieidl

- ERPeRE DB KT

- EERAPE
- BEIX MAEV

- T D 53 Bl A EREE

CHARTL B RO
CRRHBRADN O

- BNERRRERG I DBV

SEEP DI

- EROBEREEREERISTRED, ?
- ERDEERENIZHUTODH D
cHEEICHE U TEIX MEATEE

RRELZT—IDOMB

cRERAT 4 T ORESDETIE?

c MR ORESEETIE ?

CRMEBDZT—2ORBHIBETIE?

- ENERRAREHOXZEP DETIE?
BIZE, FEEOHPEREE)

FEERMEDIEA

7202, JEHE (5 2 TV ) oBLE S (DR BEH)
BE R SIHTAC BT 2 REBRIHASE L ;;L
WwWeknaXy spgho iz,

INSOFE/RE ST 2, bitb X5

UL ISR SEL F 25 b Y —

R S A BN ek AT O P G & IR IV - o
WV, RELS 3OO HRERR L7z £$9 1 2HIE,
BLERLOMOMILICE L TT, 21X, RBREDO7 5
A MERTUTFRIZE L T3 T s s 1t &
o TWhbon, EFEOEN NIEMRICE L iz
DOEGERLFEIE ENTEMTE 2V, &) iima 8
b L7ze F7z, MHEEERSEICEAL L 7R A 7 1 7 055 #T
Pt a2 bgs L, AR AR 5Bt O BRAE L T ) L T
DHLD D, LWV IREERIT o 7o, AEERES R HE D
A MBI L TUE, EN O ZE O BN A FE R il O 1 iR 12
Lo THBRYUGET 2 WARD D D & ORI % - 726
208, A FIA AAPEIZANF AR E % T — %
OHARTH 225, TR LTid, 558 - B3 - 0471
B L CHRBASS R I 2 AT ) M 2R, & 2 CTH
W59 % DAFHRTIE VD& DERESR L 720 32
HiL, BEMEOWMTH DL, 77— MIBWTHHE
BERPTH TV X912, ENRRRESSZEMEIIT 5K
BERTIE R W L DFGHIZ R o 72, BIRIE, FEH >
TV DGFHT (VR RR) R AL 7 EHSHKIETE DD TIE
B, LWV BEESLED I/, Y URT T LADISE
VT A ATy aryTlE, SEo7 yr— FTHLMIZ
o 72 OB AT L C, AABERESE O RGHLR40HT4E2
FRAL U720 2 54 L CHL D AL Ee & & ASHRE T v
L, BREAIRLCE L0 (E6).

72— MRERER FICERORE) O F & EBRR

RBERORBRPOMITEFICEY 2 il E

- RERA T 4 TR DR R
cHARSACDRBER BT —IDOWE

- EEOCENAIRRICEHL TEEYPER

- EROHF EAMDOER

- PP RELEOBRRRREEGICH T 2XE

6 EREMRICETEFEEICONT
A CHEMEBERZATo /0o BBESEOIZERFEIZB VT
X, HBTE L DDSEAMRH L W AT OB Z SI2 L -
THEEDBIHALAEIT L TV B2, 4% b 20 XD %l
HERHR AL T, WIBL TV ZEPEELEEZZ TV
o &rlil, MK OEH S LB ART v — M THIITE
W72 PERE R O REIZ I, SO TI O R THEL
A L BP0 v RINEEDS, BN OKERIE S O
BRIV THLHEG T L Lo TELTB X720,

WSE3H

D) J5E 2, WEERERELZOD
fiy. FEBREEYE, 37(1) @ 1-53, 2019

2) 20194F R iR OREREE S A FIFEDBUK & R,
=7, 2019

3) BACEM, b : EREEEE IS & MDA OERITT T 2
ERTI. BEERBEFEEL X2 T M) - A X, 51(1) ¢
11-21, 2020

R BEEEES ) T4 DA

Y-k

Bbbic 4) JF F R A R IE SR S > B 56 B IR & L B 0 o Bk
PHARM TECH JAPAN, 35(13) : 2533-2545, 2019

(@ ]
o], KRR SE OO JEURMILRG - B - VEIEAR IS
T — N BRI, EIRS 2 B R E P O SR 12 O
T, BB A S OERAEED Lz, 72, SREE
B9ICIL ) ST X BB - ST, T — MR E A E

PHARM TECH JAPAN @ V0l1.36 No.8(2020) | 113(1349)




