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Innovation of a novel technology for supporting the development of DDS drugs and pro
tein medicines by controling their pharmacokinetics.
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In the development of drug nanocarriers in drug delivery systems or recombinant pr
otein medicines, rapid blood clearance of these is frequently problematic. To overcome this rapid clearanc
e, we attemped to obtain petides having long circulating characteristic by use of phage-displayed peptide
library that presenting 5 mer random peptides. After intravenous injection of the library, we selected lon
g circulating phages and identified long circulating peptides. Unfortunately, the circulating characterist
ics of drug nanocarriers was not improved by modifying the surface of them with the peptides. However, sin
ce cloned ﬁhages presenting these peptids showed quite long circulation in the bloodsteam of mice, we beli
eve that these peptides are useful for the development of DDS drugs or protein drugs.



DDS

DDS
/
/
PEG
PEG
(Ph.
D. library)
(reticuloendothelial system: RES)
Ph. D. library
RES
RES
Ph. D. library
/
DDS
DDS /
(PEG)
PEG
DDS /
Proof of
Concept
/
PEG
PEG
PEG

in vivo biopanning RES
(1) RES
RES
M13
5 mer
24
24
0.07
in vivo biopanning
(2) RES
30
3 DDS

5 mer Gly

[H-3]



RES

PEG

enhanced permeability and retention (EPR)

1)
BALB/c 5 mer
2.0x10"cfu
1, 3, 24, 48
34.4,18.4,0.068, 0
24
5
15.8
232
(2
30
QLAprep spin M13
ssDNA DNA
29
1 29 10
LTNKF

AHTAK, YHNTF, TSGYA, AFNAA, EYKHT

6
24

AHTAK
54.7

0.1
injected dose/100 mg  tissue

No. Seguence No. Seguence
1 SSHST 16 YHMNTF
2 EYKHT 17 WSAPK
3 LTHNKF 18 TSGEYA
4 LTHNKF 19 LTHNKF
5 TRPQKH 20 LARTH
6 NGLWT 21 YHMNTF
7 TSGEYA 22 TAASS
8 AHTAK 23 AHTAK
9 HHHK.MN 24 EYKHT

10 LTHNKF 25 LTHNKF
11 TLNTP 26 AFN AL
12 AFN AL 27 LTHNKF
13 LTHNKF 28 LTHNKF
14 LTHNKF 29 TMEMT
15 LTHNKF

1 Amino acid sequences obtained from
long circulating phage clones.

Amino acid Yield? Ratio®
sequence

YHNTF 216 216
LTNKF 201 201
AHTAK 176 176
EYKHT 91 91
AFNAA 8.2 82
TSGYA 0.58 58

Random 0.1 1.0

2 Yield of selected phage clones. Phages
carrying the peptide (2x11"" cfu) were injected
into the tail vein of mice. The amount of phage
recovered blood in terms of cfu. *The yield is
defined as the ratio of the phages circulated in
blood to the injected phages in terms of cfu.” The
ratio was expressed as magnification against
control value obtained with random peptide
expressing-phage.
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Palmitoyl-GAHTAK Palmitoyl-
GLTNKF, Palmitoyl-GYHNTF
Dipalmitoylphosphatidylcholine / Cholesterol /

palmitoyl —peptide = 10/ 5/ 1 ( )
extrusion
100 nm
3
Particl zeta-
Formulations sizi (';:1) Pdl potential
[mV]
Control 121 0.082 55
liposome
AHTAK- 828 0.276 411
liposome
LTNKF- 106 0136 136
liposome
YHNTF- 928 0.101 459
liposome

3 Characteristics of peptide —modified
liposomes
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1. Biodistribution of 3H-labeled
Peptide-modified liposomes in  mice.
Balb/c mice were i.v. injected with control
liposome, AHTAK-liposome, or
LTNKF-liposome. Twenty-four hours after
injection, the mice were sacrificed and the
radioactivity in each organ was determined
(n=6). Data in the graph are represented as
percentage of the injected dose per tissue
and S.D. Significant difference: (vs.
non-modify ; **, p<0.01 and ***, p<0.001).
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