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e . O 4 | - BEFRRE A BiBS RHE
BISACR (O: EMRHY, O: EEREES, A: MEERRBT) S EERDH e T
DDS#Hff7 p p S _ . = () RIFERRABRPDEESR, () NIFERREAEBRP DB ES,
5 R FIE | REEE | YT 79747 e | BIEF-#%
A = IO R & i ]S A/ BT — AR NS AL/ 4 AT P
Ak (BFER | @B | 4=r70 | 4=57408 BBB &i& BTN — [] FERER/ T — g4 [] 5 IR/ $ i a4
1
Elan/Alkermes/Merck
1 JY AR ! 2 . ’
& F/5 wvarv @ Emend, “Invega Sustenna, etc ZElan/Alkermes/Janssen, ote.
— |=®
1 | = "Prostandin /a-CyD/, *Sporanox
o) & (m] AR . ’ 1 758 0T 2 3 .
? >oaTXRNY © [HP6-CyD], fend [SBE-6-CyD)] INEFEE R T 2%, “Janssen, “Pfizer, etc
| 1
% 5 - !Abraxane, 2Pulmolite, ete !Abraxis BioScience/Celgene/KHE3E & T
3 VISR 1 2 3 > , ete., certe g CE ST
7 UiEEE © © © 3Asialoscinti ¥ B CBENMYYIR
2 (‘"Vintafolide/Vynfinit, *EC1456) (‘Endocyte/Merck, Endocyte)
4 U Rt 5 O 3 (Vintafolide/Vynfinit, 56), ndocyte/Merck, “Endocyte),
B I FEERY (1: P3) ©  |iGivlaari(Givosiran) 3Alnylam
o @b) c) 1 2 o 3 1 — = w2 e — 4y
5 - AP T O SMANCS, (“NKTR-102, "XMT-1001, FTATIAME (Nektar/F— =3,
;'} (SMANCS) (4: P3) “HA-Irinotecan, etc.) *Mersana, “Audeo/Alchemia)
—1%
| o o5 d) 1~ 3 =
RITFREMEEHR O O ('GRN1005/ANG1005, A )
6 b ) ’ ! 2
73 E (PDC) ©: P1) (1: P3) ZAdipotide/TP'Ol) (*Angiochem, “Arrowhead Research)
7 i3 nAREMESHAE © O Mylotarg, *Zevalin yttirium, "Wyeth, “Bayer, *Millennium/ Takeda,
" (ADC) (P1/2) 3Adcetris, “Kadceyla/T-DM1 *Genentech/Roche
o © @ 'PegIntron, *Pegasys, *Neulasta !Schering-P/Merck, “’Roche, ’Amgen
8 | ws PEGIEAS /< s , , , , ,
# e b5 (Macugen) © (Macugen) |*Somavert, "Mircera, °Cimzia, etc. *Pfizer, *UCB, etec.
] [i1]
& 0, S p @ © 1 . 2, ) . !CSL Behring, “Human Genome
9 o |7V RES N i) Idelvion/rIX-FP, CAlbuferon/Zalbin) | " "0 S8
— 5
=] . .
10 LIF AL 1N (}%) (PC-SOD) LTTNAAT7—=)
n ” E9FItIL/ O 'Cynviloq, (Livatag, "NC-6004, 'Samyang/Sorrento, (“Onxeo,
% BRFHIN=T1N (Cynvilog) | (5: P2) ‘NK105, "BIND-014, etc.) /%7, "BARILE, *Bind)
A BERAZELEI/ 'Di rivan, 2Limethason, lAst:]raZeneca, 253:'@5%,
12 ) © P
JERTAIORIT *Palux & “Liple, “Ropion SRIESUEE, ‘RIBRRUEE

a) Vintafolide/Vynfinit, EC1456/3\ 3 414 BAR B ZEOHPHHLHAIFREZ LTS (201848 H BITE) .

b) E5r 1 EHTHE—D LT THo72SMANCS®IE, B EAEDOT-H20134:3 H IlkFeH k77,
¢) Audeoft/Alchemiatt/Merck Seronoft:?>HA-IrinotecanZs, MersanattOXMT-1001%5 3 ¢ b 24EHP/BHIFREIL TS (2018458 H HifE) .
d) Arrowheadfl:®Adipotide (TP-01; RMIEIREE ; K T 1) 1ZPhase 123 S0 C7aas, FAAEHP2LHIFRS LTS (2018458 H HifE) .
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R (O: LHR&HY, O: ERREERP, A: BIFRAKRFERT )

EiEhi-EZERDH

RS- R FE

DDS#%:flT N - . s () NIFERRABRFTDEESR, () NIFERREEBRFDEES,
5 I | BEEE | A TH747 = |BIETF#%
P = . ..~ || BBB N [ ] RIFERRER/ BT —i& 2 [ ] RIEE AR/ BT &2
B B (@8R | 8- 7oy | -1 7aon|| BBB R | gz g &
"Levovist, Optison, “Definity 'Bayer, °GE Healthcare, *Lantheus
13 :::;"&‘%E.; | ) R > ’ ’ ’ )
- BERGRH @ 4SonoVue, *Sonazoid, etc. ‘Bracco, "E— =4
b 3Ti TR s 2 3 Ay o |1 - 2a: i} 3
14 E= |)7l§*‘j L\ﬂ/ _ 1 © 9 © 3 © 4-5 © 6 © Q 7 © 5V1su(.1yne, IgepOCyt, 7Marq1bo, Doxil, 4Novartls,z_)S}gma 'gau, Spec7trum,
i JERF/8—=T19)L (P2) 'AmBisome, "Mepact, ‘Onpattro Janssen, “Gilead, "Takeda, ‘Alnylam
], |
15 £ #l |€an04(/REF (}(’?2) (CYT-6091) (CytImmune Sciences)
2)
7
1. 2 . 1 I T, .3 .
16|, PLGATAHORILT 1 © 9-4 © 3leretta, I.Jeuphnllzupron Depot, 4Flex1on, #H H/AbbVie, “Novartis,
fi# Sandostatin LAR, “Bydureon, etc. ‘AstraZeneca, etc.
[ TRE S 55 Gliadel, 2Nexplanon, *Invega Sustenna, |'T—#4/Arbor Pharm., 2Merck,
17 1,2@ 3,4@
" (—EBIEAE 7R M) Abilify Maintena, etc. 3Janssen, “H.Lundbeck/X iF 5%
- - Imlygic/T-Vec, *Glybera, *Strimvelis 'BioVex/Amgen, “uniQure, *GSK
18| uy JLR 1 2-5 1-5 ) ) ) I , , ,
# T i @ @ @ *Kymriah, *Yescarta, etc. “Novartis, “Kite/Gilead
— (1))
], 106) ("HIB vaccine [Chitosan] ‘
19 *JLE ‘ ’ WiscoGel, *421/7027
7IH (1: P1/2) 2CHP-NY-ESO-1/Pullulan der.]) (ViscoGel, “422/7R747)
20 TURY<— (19)(” (*VivaGel: SPL7013 for vaginal) (*Starpharma)
FIHh—Ro(T5—L.
2 h—kotsFa—0%) a
3E
&5 2 g 1,2 'DC Bead /PVA bead/, *Debdox [DC 'Biocompatibles/T—44,
22 7 FEDRERMT @ Bead with DOX], ete. 2Bio(;01rnpatibles
— f#
23 % AN BEBEE, 1@ 2,3© 'Ascenda /I7B therapy/, *MiniMed L2Medtronic, *Alza/Durect
Ii BBERYT [Insulin pump], *Viadur [DUROS:Osmotic pump]/
B, o 'Biojector, 'Zetadet
24| |BEDEHIRTL © © ZD“’JQC Ert ‘z adet, 'Bioject, Robbins, etc.
ermodet, etc.

e) HIB vaccine (ViscoGeltl:), CHP-NY-ESO-1 ((3= /7 T 474 OBFEEHIL. B AEHP THELL EHHI TRV (2018458 A HIfE) .
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> F/RBEAFRI(F/VIAZIL, BERREER)F
BEOHFIZXMFRICEYDOHAHH ., Br&L T, F/RF D FFAhE- 125 F D
AR RMRICIRYVAENSGD TEENDE,

> LORTXRANY = FHHTRSE
a-CyD. HP-B-CyD. Captisol IGE TRIBILENERESRMNBRIZZ L LHEH». AN
TR —RASINTEHBEDEYIZS, CyD BERDKER S EAEEFZAY. CyD
HEXDESEHICEENVE HanFERY)LY—(LLTE L) B CaptisolZ{EH

> FIISUHEEHR = FHMIIRSER

Abraxis BioScience#t/Celgenett/KiEZ & % MAbraxane (ErMFETILITIY
[N AFIPaclitaxel ZEE ;LR B3IV NNIEESAHR) N EE, ERbSINT=, (€K
G (Taxol) DR EFMER/ 72— )LAXDEIERANEBINTREKR S HATEEIC
Hot=C&i kY, BB~ HmE -FEDNENMERLTULNSA ., BERBIZIE
Al;5{EDDSEFITHY . EPRINE T ELY,

M ANV EOFHERHEERLE-ZILIIVEER /Y (Human Genome

Sciences#t/GlaxoSmithKlinett M Albuferon/ZalbinZ) &S h. b5,

> FDHD AR Bl
R —LPITIIL 3y (M TARRELGBREZFA) G EDBKEEE 2 H DL
(ZH/KREICEAEEYEZRESET. AT LEDRIBIELZTSAEZLH D,
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s — L EFER
m] S
R BiS - R O % ELY) “IRTER | meam g
NIMZ0Y: 3] gD SR
Prostandin ” [H A, wiE[E]/ S PEE R 2 P
Prostavasin ¥ [ et(;r.]/ . . . a) QE’ N (a,b), " 19824 1978&'5‘
1 D e /NEFIR N T % /UCB%: b) AUFEERE, ey 1) TS (AARD
Vasaprostan ” [#Z, etc.]/ Albrostadil o) RS P PRENI (l))), VR )
Edex ? [¥,{A]/Viridal ? prostact : HikEE ? (0
) ox ™ D, (K] Viridal ™ 1] (Prostaglandin E) | YD o
- 3) SN e
S Caverdect ” [TAV7U/N, #E]/ . . .
iE || 2 | Caverdect Dual 3]/ pparmacia & Upjohn/ S R T s IEyhu i
D izer TANVTE]
E Caverdect Impulse ” [k[H]
é Sporanox ¥ [, B/ . TN 19984F
;h: 3 Torizole ¥ [F 4] Janssen group Ttraconazole P RE R YYE 4] 20064F
-t : 5)
Mitozytrex g g 2 ehsh B (7 3 S 20024 .
(%: 4 (R4 MitoExtra) BKE] SuperGen/ Novartis Mitomycin C e e D TR A LR
(Javelin Pharm./) HP-8-CyD ey e
ject ® [ ; i (=], T G 20074F _
L 5 | Dyloject Ther:flbel \P/harma [#FE] |Diclofenac T [0, K] fREA $IF (3]
ik Hospira [>k[E]
7__\ 2 Theravance/7A774 [K[E] . TN - 20094
& . . B |5 Y =N RN —
s, 6 | Vibativ Clinigen [EU] Telavancin SR 7 IR B R AE LK ]
E ,
}l/ 7 | CardioTec ® Bracco 99mTec-Teboroxime |(HP-y-CyD i LN BRI 1[2:0@? _
‘jjj: 8 | Vfend? Pfizer Voriconazole JEEER B L E é%)zjz] 20054
° 9) [ M2 At s g s AN H 3
W) Geodon ” [k, *'Iv4%]/ ] Ziprasidone pr— SRR, 20024F -
9‘_ 2 Zeldox [FRIN] Elier mesylate LS pyginEil=es LK [E]
] e 10 PNt Y] - o e S, 20064 "
| 10 | Abilify Bristol-Myers Squibb Aripiprazole I el K] B
JL 9 SBE-B-CyD ™ | 1o opr o o, 20064F B
% 11| Noxafil Merck Posaconazole (Captisol®) SRR B R YYE LK ]
1§ 12| Nexterone 2 g rism Pharm.) Amiodarone SR IR 29?8£E —
Fﬁ axter [kE]
. . . TN, FRME - EEHATE S M| 20124
IJ—‘T‘ E AN —
13 | Kyprolis Amgen Carfilzomib SR EE - ]
‘\I
. .. . o SARS-COV-2i2k% 20204F
S S
14 | Veklury Gilead Remdesivir SRR g (K] 20204 16
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B e LR
E BR4 RS- IRSTRZE (EYMD TIVISUIESE . 42 0k 5%
My (B 5EH) P s
Pulmolite, Jubilant DraxImage, @%j\miZT”zé:/Jr P RS 1976£E1)
ERAMET LT, (MR \ 764 —
B2 ) fia 2%k (K2 T-#100pmbL T) WM |- Lo Res | DRE]
99mTe -MAA' ———————— R R |77 SRR il
a) 77% MAA vk, a) 7 (VLRI77—=, az’;?{&%;;%%j\m”ﬂ WS s hBIW>, A A A a) 197747
S I - Nas V% SO 99m- / R (t%’(}:) -
b) 727 FTe-99miE b) AARAD T4y I A Technzltium (K 7721 00pmbL ) " b) 19824
(AR »
Technetium Tc 99m HSA GE Healthcare ZFIA) 1?;: —
. e e ) IR BT MLIET L7 3 LR ‘
FORT AT I Fwh 7 (VLRI — 19804%"
DR, MR .
T FiE 99mTe -HSA'D |HAAS T4 w2A 99m- N7 L7 3 -DTPAY |0t 99mTe “HSALDG i — 19894
. (57%) ZEMD M
Technetium A
(DTPAICLS | :
a S — AZIRL M NMIRT VT X\ e I RO 7 7 o
S S b - < N FL—raFIH) _ HERZ 7 Gl . 3)
TR LFE 99MTc-GSA  |AARAT T (Vw22 -DTPAY:? (%) B KR 19924
Abraxis BioScience/ Paclitaxel | A7 173 ® %%g@t ?fgf FIAEASH AT, RERAY | o005
Abraxane ABI-007 Celgene DRI, BN, | GEE DX | (Sismsis| o k% %{; ﬁﬂ”riﬁf“fﬁﬁ;? ICEARACAATREL 2> | 20104
RWESESTH [AA] | AEBEFIN) |0k 7-444130nm) e el S ‘

@J#@%E T
= InlE, BEEMED

ST RLBIELIRGE T THD.
‘771\//&%7%7}1/7\/1 SFATHER) THAHZEIIRENTVDN,
SR DPaclitaxel DENENEA 7R T7) ZEMESLSA L AL 2 —7 4 — ARSI TN D.

4) WFRL, TAT IV ORI RO B ITEE.

DR DN TIZZNODFHITIEL .

—R3ER5E. HI=ME EPRIBICEYRRE R KIVBEEZSICZ{AHLTVSKIIIZRZSH . -,
F=OTFITZXHOS>HER) THH EANLGEARRNFREIKERXRHERLTHS,
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- B FEYRA—T T4 BAD)HUREHESIETHRREEZSFIET S,
— Passive Targeting & Active Targeting (J&. X)) AR TLVS,

YHUREMESH (Ligand-Drug Conjugate) : #EMHESLT-siRNAZEAEERE,

E =B (Kpositive D EZ A~ DA —47 T 1> 7 % 5 M L 1= Vintafolide/Vynfinit®
(Endocyteft/Mercktt; EC145/MK-8109; folate-vinblastine) A% Phase 3 E&FREER(IE
INHRRATIE) . - (ZTubulysin BEEEDFEEAEC1456 (Endocytett) AtPhase 1
FEPREAERIR 7. = 20188 AIE7F. it OHPAVLBIBREIN TINA REICR D H1-2)
1 H AlEGalNAcH EE & L1=siRNAZEGivlaari(Givosiran)h 2019 [ KE TEZEIN 1=,

B FIEEZE (Polymer-Drug Conjugate) : G, EERRBRFTDLDITEL

KBS N FITh AFIZE#E S SIEEPR (Enhanced Permeability and Retention) %1
Bz &YEEH#HI-Passive Targeting, SMANCS® (20134 Eg5ed1E) A HE— D EL T,
W EFET Nektarit® Onzeald [NKTR-102] FZITAEEFER>TULV =AY, RARYTLI1&4E,

RTFREYIE S 4 (Peptide-Drug Conjugate; PDC) : &Rt ER

fEE . ikBBBZI(C %ﬁ*ﬂli@mb/\??‘bl EMEFREEIET T, ChotZrHAE -1
8 [ZActive targeting&t 4 Fi&, Phase 3 ERFREERF DANG1005 (Angiochem#t ;
Peptide-Paclitaxel Conjugate) &Y,

hAEMES & (Antibody-Drug Conjugate; ADC): EtfiG&IE7HE (= —&XR)
RKIZEY (FRF) ZHEESE ThEHRITMAZICActive targeting, ik, Vo h—.
EMDERNIERICEETH D,
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x LwEhtf-. HBAWVEERZBRIOETLELFIELEESR [2020F118H7%E]
ERE, ERI—NE N - ESES B%
(— 58 %) P& = ‘aF (Zs04Ra) 27—
| sMaNGs DL/ |12 SR/ NCS SMA (AFLv-<bA | B st irs 19944E555% D
(Zinostatin Stimalamer) |7 A7 7 A HI%K RAANTF I ABZTF ) | /EELESE) Uirdh ] (A AD )

I\ = NS —.

Irinoteecan

Irinoteean

5 5-FU (fluorouraet)
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Pitfall of tumor-bearing mouse models

The major issue of cancer chemotherapy is the adverse effect, which is elicited by the systemic
exposure of the anticancer agents. The application of DDS technology into anticancer agents is
able to inhibit non-selective distribution and to increase accumulation into tumor tissue, thus it
can decrease systemic adverse effects and improve therapeutic effect of the anticancer agents.
To design the formulation of drugs, it must be considered that the drug products can produce the
best performance on clinical settings rather than on animal experiments. However, the translation
of the knowledge obtained from animal experiment into the development of the best formulation
for clinical usage is quite difficult because there are some discrepancies between human clinical
cancer treatments and the tumor-bearing animal experiments. Herein, we will introduce the factors
to care on the development of DDS products, especially liposomal formulations, for the treatment
of cancer.

BAAEZEEICBNTIE. DAERTIEIELS, EREf D UEEDICLDFESNSEERN
ADARIDER EOXRESRELIF>TL D, CORBEEERRT XL, HiIHAEIZ DDSHAILT D
CETIEBRRNGE TR O DOIEIDRGESNS. FICH /HT{tICLd DDSHA|SERE#ICHE
LT, BAMERB~DERN @ LT $EUD Enhanced Permeability and Retention(EPR)#1R A}
ECHELDNTWVS, COEPRMRICKDENERDEREENDERDHFINTVD. EXER
DEAFEHCHVTCE, £ hCREBOEENRERECEDLDICRETTINETHDHN. BHROD A
ERICBITDEMNEBHANIAETIVCOZEMOBICIFMRBEN DD ENUIFUEREE LD, £
Dfctd. BHARIZAETILOBRI SOHTlFE FTREGNAZRHT LN UL EREY
WoBONDEENRE. BKICHTDEEZERMCTEDDIEDID ? £ TIE DDSEA. F(TU
Y — LBEEIDNGEEEHCBIFDEERICDOVNTHENT 2.

Kenji Hyodo®, Makoto Asano®, Eiichi Yamamoto®, Hiroshi Kikuchi *
Keywords: Liposomes, Cancer chemotherapy, Species differences, Tumor-bearing animal models

Drug Delivery System, 32(5), 402-410 (2017) 20
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