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[E2] (57) Abstract: The present invention addresses the problem
of providing a novel membrane permeability-improving
14 - cc agent which can be applied to polymeric drugs. More spe-
AA ~*-DNP -W-HSN —4-TVS -O-control cifically, the present invention addresses the problem of
T L2 - providing: a drug carrier which can improve the absorption
9 efficiency of a polymeric drug in the small intestine; and a
s B 1 membrane permeation-improving agent containing the carri-
g a er. According to the present invention, a cell membrane-per-
5 meating peptide can be provided, which comprises an amino
v *E'.. 0.8 1 acid sequence selected from the group consisting of the fol-
3 qg lowing amino acid sequences: an amino acid sequence DNP -
b 5 0.6 - GN (SEQ ID NO: 1); an amino acid sequence SRPAF (SEQ
o ID NO: 2); an amino acid sequence NDPRN (SEQ ID NO:
Fow 04 3); and an amino acid sequence MSVAN (SEQ ID NO: 4).
it According to the present invention, a cell membrane-per-
8.2 4 meating composition can also be provided, which comprises
the peptide and a physiologically active substance.
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[0025]

[0026]

TZ %,

BIZIE. ThICREINRWA, AFEAOHMBEEBMERTF REMMT
B2TEIE>THIEETORNARET DI ENTEREKRELTE VR
V=L oO7F AN VEHITEIENTES,

AFEPOHEMMICBEWTIE, ARBOMBIRZBRERTFRE, Zhbod
FIEEMEZSUEEYERAE BIAE VRV —L»27O0F7FAKNY
V) ERAIETHERL, HHWE. IhODOEENELASTLBREEDET
BEREBRITTCE LWL, RTIF REBEEDRES (FI2IE, TEREXR
EHERSHEEER) & AFMOFERICLYITI T ENTE, AWK
OERICIE LT, BE. FE%EERTES, RT7F NEHEOBESEDIK
H. DHOFEICLYITI ZENTE. AVWSEHDEDOERICIE LT, &
H. AZEFERTES, fIZIE VRY—LEDHGIIAFEBAOMEESER
HRTF ROCKIMICIEHBAEMNMITEEZIETYRY —LRICEAIES
ZENTEDZ (WO2013 /14064 3SR/MBE) ., MAT. XD
FERZAVWT, EMYMEERATES )V RY —Lv2/O07FAMN) VDR
EICAFBOHMEERURTF REFEIETRIIEEIEETES,

ZDEIITLT. BIAIE RBAEOEWNMEGERE RSy T )N =2
2T LDBENSTEETH 5,

(4) #ER#D

AEBFOMBEESEERTF Rid., LB LAS~7 73/ BEFESICHS
WT, BEMT7I/BTHLITILF_VEELEFERVD, HEIVEFELE
LT—BETHD, TDLD, K NOBEBEICEN, B EIBEZTHDE
WORMEET S, &> T, ARBOMBEZSAMERTF Rk~ 2EEY
BIIH T 2BRAMLEL. AEBOMEKMIZANIBEZTH D,

o, ARBOMBEEERERTF RIE, M13 77— EWDFEEICK
TRDFEMEREETH D, K> T, AFRPOMEBRMIZ. KTWEEME%
XY DDICEBhTWS,

AFEBFOMBRDIIERE LTHALATETH D, ARBFOMERMEESTE
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[0027]

[0028]

[0029]

ERE, DHMOFEICH > THRFULL, HE5T2ENTES, HIAE. %
DFEFHRFE LTEFLRBELYLFROEEERYE LT, £ NESTHAE
P L TIROMFZIEERONICKRE T D &N TE DD, AFEADOMHEMK
MESUEERERMDIE. FFLIEFROMICEEINS,

AFEEAOMKN % ST ESEMERYIE. SEEYE S L CAFKBOHMESE
MRTF ROWREBLDAVEETEREORS 2 BERETE 5, TEX
HELTIE, ThISREI AWD, BIZE. REH. B8, 2LEH. &
BRI ERIF. B, BERALERL BEER. BEF. FRHEL o HEAE
BH., REAFEHITEENTES,

AREBOMERMOEL MIHTI2HREEIE. EFNTWSEEYMEDRELR.
BEWEOFER, AE. KRB MR BE5FHE TOMOREICIKELCTEE
REIND, HIAIE. FEMEOEE LT, I#5E1F. 1HHEY, 0.
O1lmg  kg~#10mg "k ghhHifoshd,
el

T, AFERAZ, ZEflZzd &ICHRAT 2D, AERIIUTICEEOER
BUCREI NS H D TIEA,

(ZfEf1) b bNEBBRTFRORI ) —=2F

SBILBERINOFEMBBTHS/NGEIENICERT 250 FEERDEE
DABEARBRIRARTF ROREEZBEMNE LT, E MNMEGEBRTFRDODZR YY)
— V%I,

BIRRTFRAER., 7T7I /B VI LICRRINE 77— 547
S)— (1 x10%&%8) & MBETIMEE L TARATIN3Caco—
2R %= B\,

(1) 27=Y3473 ) —DEH

Ph. D. (Z8mEE) —C7C Phage Display Pept.
de Library Kit (BioLab#t) #AL. 77—Y547
SY—EREBLE, 727—JIKTARATVLAINZRRT7I /BEEEH1

ICRd,
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[0030] (2) BRXRTFRKORY)—=2T

Caco—2#ilg=RWEERERIF. OhurabdRE (J. Pha
rm. Sci. Vol 100, No. 9, 2011) ICf>TiTo7"
Zphage stockZ #HBSSEE®RTSX10"pfu/ mLEARS
EIICHFEFAR L, FSVYRT) (transwel | :Cornin
g#t) ICAN/KCoca—2if3%EEL. +RLBERE (W1 vy
923av) PRI TWSZ LA LEE FILLWe UL TL—MC
ML, Mileaapical (AP) flliCphagefi&ik 2mLEMA.
B37TCTTAVFanr—2av Lk (COBEEt=0 min&d3), &%
ALRAVMIELELN VAT ILEFLWE DL TL—MIFBLE
o FALRAYMET, 3, 5, 10, 30 min&klk, B LKLY
MiBlFdbasal (BA) ROy FIEKEICRFE LR, 30 min
ICELES IS YR LEHRHLWED LT L—MNIEL., APAIOHB
SSHEERETFAEL—b LA HEZERXFa1—7ICONRLE, B854
LRA Y MIBITEBLAIDAMB LG LERDAM%EZ g PCRICKYAIE
L7z,

[0031] LEEDIIICLTBARINEBLAET 7 —YZRBFHICEIR - IBESIH S
ZEEBE3METW. Caco—2Hil@ZBBTHRTFRERRTET 7
—J%BERLE, Caco—2MlEZEBLAT7 7 —VIRTINTWVWER
TFRERETZOHICDNAS -V TV RBET o ER., 4 95D
BRIARTF RAPRAEINL, AEINAE49BHEDT7I/BHIALARBZTE
JEBEIDS>E, 4 5BEARK 1 EOAHDHETH>DICH L. UTOXR1
ICEEED4 D07 X/ BERIIE. SEOERRICEWT, 20FAIE3EOH
REEERLE,

[0032]
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[0033]

[0034]

[%1]

LTI R4 BLA BB
DNP DNPGNET (EFIEES) 3
TVS TVSRPAF (EFIHES6) 3
HSN HSNDPRN (FE#EST7) 3
PFM PFMSVAN (B5%ES8) 2

(EEFI2) BET I /BRI TF ROBEEMH
HIREEANILTH>LAEINALEIDODRTFR (RFFK:DNP
. HSN, TVS) #F{RL. ThEThORTF NIRRT 7 — Y OEERMN
BRELEECSD, BEMNICCaco—2#FBAEAEL. 308FTOEA
BEERTFR¥ERRphage (control) &HRTENRETNI OE
.26 21EEN . BREM2IIRT,
BEHEREFENBN IR TFRTHLIBRBIRRTFRDNPAEAW, Ca
c o — 2MilE~NOMIEBES L UBREREICTT 2B 5HA L.
MRaSEtE, 96z L —MIEBLELZCaco—2#ICO—10
UMDDNPARTFREZTOOuLRML, 1. 6BLT24RERICST
if4EEEECe |l | Counting kit 8 (E{Zib®) AW
THERR L 7=,

BERAICNTIHEIL, Coca—2#ifA%E NS YR T ILTEERIC
. 0—10 uMORFFKDNP%apical (AP) lic2 mLZM
L. g1, 2. 3, 6, 12, 24RICHII2ESENE (TEER
) #ZMi |l licel | ERS—2%BVWTHELREELL,
EEBEELAERRARTFRDNPEZRWVWT., 10uMODEETCaco—
2% 2 A BSREINIEE L CHMIRBUEPBERSORBIRERINAM o k&
o BERKELTHIERNEERT Bt ranscel lular rout
e CHifREMREDOEZBEYIRIFS5paracel lular routedd
2P, UEOHERHNS., COREINEZRRRTF RIZHMEREZN L TER
L. MElEESHEEVC ENRBINE,

(EHEHI3) vV RCHIT B/NEEBRMEDHES
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[0035]

RGN TRV -V T LEBRBRRTF ROMGEREE., | CRTD
ZADEEEN—TEBW/Ein situclosed | oopEIcLYLL
TOLDICLTEN L,

AZa—LHbH, 3DRFTFR (RFFRK:DNP, HSN, TVS) @
TNEFhORTFRERT77—Y 1. Ox10"pfu (in 1m LHB
SSIEER) #3F ALk, COBEEO mMmin&d3, RWT, 10, 20

30 miniIlERERANASTO00uL FOEMAITVL., MADHHE S5 —

THIY NEICTHE LA, I hO—=ILELT. RTFRKFRRphag
e (control) Z#HW/,

BREHIICRT, BIARTFKDNP, HSN, TVSERZ77—VIF
YU RNGERENICER L. B5E®30HICBIF2NEFRT 7 —VIEER
control®M127 11, 138 17EEH,I>,

UEO#FERM L, NMNEERBUEZE DBIRRTF RBAREINL, £/ L
SBEBRTHEALAL. M13 phage (16 MDa) WEADFTHY
. AFRBAOMEERERTF FICLY ZENEERIBLIEICKII LI &
o, AXKBFOMREEESAMERTF RIEDTFEERY ) RY —LDHEILLE
RIN(EEICERRIRE T H B,

(EHEFI4) ERRTF RICL 25HEEAME

BIRRTFRDNPRR77—2 07 2 /BEIEBSEB LT I/ BES!
EETHEBBIRRTFR (7 #EHEDNPRFIFR:unlabeled DN
P” &&R) . BLY, TOCKRIFKICLY sZE#NLTEAEREZESLLF
AMEZEDNPARTF RE, BMAKHAISLITIKBELTER L. ZhT
NOBEEHNABELUV4CICRY, M4 AR, DNPRFM1377—Y
DEEZRT,

=G EEBRICLT, FFEHEDNPODEHET. FEFEHETT. Caco—
2HRE A BB T BDNPIRR7 77—V EAE LR, BWEIFEHDN PRE
iE. 10uMTHS, BREMSICRT, ERFZEFHEDNPARTFRIZLY
FARENEI S ENERINE,
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[0036]

[0037]

[0038]

RWT, EfEF 1 TAWECaco— 20 EREREBEKICL T, I
EHEDNPODEET. FHEHETFT. Caco—2#il%E%EBT % F AMERH
DNPARTFFREZRELE, AWEIEHDNPREIL1O0OuM, FAME
HDNPREIF1OuME L, BREKG6IZRT .

(EEFIS) BRRTF RO RICH T2 /N EEEMEDHEER

B LEFAMEHEDNPARTFREZAVWT, EEMSERAKRICLT, <
D ZADNMNEERYEDHERE1T o, BRERTICTYT, 8K F AMEZEEDN
PR7FRKHT I ADNMeEREHICERL. MBERORENRENICES
LTWB I ENHERTE,

(EFERFIS6) BEINZADORTFROT 54 AV MENT

ERFIVICIYREINILADORTF ROT I JBEINICOWVWT, M-
Coffe web server (Morettib, Nucleic Ac
ids Research, 2007, vol 35, Web Server
| ssue W645—-648) ZFAVWTT M XY MBITAT o7/, BR%E
HM8ICY., RIFRTH > THDDIE. 7514 AV MEFOBR., —H (c
ons) GOOD&ERSLETI/BTHD, 4 DOEIBETHEICEVN—
BRaA7%xr LT
(ERBFI7) BRRTF RREEBEICE D14 VR VIRINDREDHESR

AEPORRKRRTF ROREBEICL DA VR VIRIRANDRE % MFEE%
MET D &ICL YRR L =,

DNPGNET (BE5&ES5) ORINZETCHA BICRINBZBRRRTF
Ka, GenScript#IiCAMRKELEALL,

HEEBICIEA XYY 10 1U/kg, DNPGNET 5 mM&#i
52£&51Chot HBSS solution 100 uLZBEWTHEAEL.
STCTIREAYFaAR—MLEBDERAWE, 1 VR VERBRESEIC
A4 2Z2)> 10 U/ kge#dL5iChot HBSS soluti
on 100 ulLZAWTHEL, 37CTIFEANYFaR—bLEBD
ZRAW:, EfRFI6 EEMRICLT, YORME closed | oop%iE
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[0039]

[0040]

g, AL TBWEDNPGNETHA YR VBRELRBA VR ViR
BREIL—TRICERS Lz, %5209 & 0L, 6 09ilhiz > TREEMICI
WEEACCU—-CHEK (Z8&EE) Aviva NanoZBWTAEL
foo BREBMIICRT ., AEBHDORTF ROFEZEEICIY AR VOIRIL
MEEINTWD Z EDHEEINL,

LEEDFMAESIE. AFEBAOBENRTNREZEICEHBITZEDTHY,
T OREFBEKRDEHEZRET 25 D TRV, RTDOREFREKRDEHRDI S
BENDZER LIS, BEINAEBREBRICHLTOD, BrOERERVCELRIE
. REBMIEICEBINZHRLYEEEZBICE >THLITH S,

EX Lo ATt

AFEPOMIEBERTF NI, BOTEERICHEBEATEZ2EDTHY
. BEURTFRELTERTH S, AFRBHEEESAMERTF NZI HIC
iE. BAFERRPVRY —LOBLEERPBEICERTRETHY. HBILE
IO EEMRBTHDNMNGEWERNICERT 250 FEERE LTERTH
%,
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[55KIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

[553KIR7]

5 KIR8]

[553KIR9]

fa R D&

TEEOT7 I /BECS : 72 /EEFIDNPGN (BEHES1) . S
RPAF (B5&S2) . NDPRN (EJ&HES3I3) . BLUTMSV
AN (BESIES4) BB LYEBIENS 7 I /BEI %SO
REAERTF R,

DI EH—DDIRABRT I /VBESTHEKRIE 1 ICEBROMAZE
BERERTF R,

AIEERTF KA, PI/BEESDNPGNET (BHIESS5) . T
VSRPAF (F%%=6) . HSNDPRN (EB¥&ES7) . &
UPFMSVAN (EBHESS8) oL YREIND 7 I/ BE
FaSOEKRET £ 2 ICEHOMBEERER TF K,

BISERTF KA, 73 JEEECHIDNPGN (BB S 1) F£/1kD
NPGNE (EBFES9) Z22LHERIEF 1 /X 2 ICHRHOMBEIRE
B|ERTF R,

AIEER TF RBABRRRTF RTH BB KRIET ~400WThh—DIC
SEEHOMEEEEERTF K,

FIERIARTFRACy s —CysVRILT 1 RERESTERIAR
TFRTHD. BEKRIES ICERHOMBREBMERTF R,

RIEZARTF KA, HAEMMIEONE EEMEEERT 2RTF R
THDHEREBET~6DVWThA—DILEHOMBESELERTF R,

TEEO7 X /BECS : DNPGN (B5%ES1) . SRPAF (f
HES2) . NDPRN (BB5ES3) . BLUMSVAN (EEHFHE
54) DOoRZBLYRINZTI /BEIEZSCRTF R, LV
EIEEUEME A STHERMTH > T ZRTF RE, ZEEEMEDE
FEREEETEMEZSUEENBERG EBE T LITEE R EZTK
L T 2 HIRIRE B4 T & 5 fH .

AIEERTF KA, DR ES—DDIFRAET I/ BESTEKIE
8 IZECE DR
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[55K1R10]

[55KIR11]

[55K1R12]

[55K1R13]

[55K1R14]

E5RIR15]

FERIR16]

[E5KIR17]
[55K1R18]

[55K1R19]

[5K1R20]

AIEERTF KA, PI/BEESDNPGNET (BHIESS5) . T
VSRPAF (F%%=6) . HSNDPRN (EB¥&ES7) . &
UPFMSVAN (EBHESS8) oL YREIND 7 I/ BE
A& SHEENKRIES £/ 9 ICEEFDIENRM.

BISERTF KA, 73 JEEECHIDNPGN (BB S 1) F£/1kD
NPGNE (EB7ES9) 22LHBERIES F/I3 9 ICEBH DM,

AIEER TF RBBRIRRTF RTHBHERKES~1 1 OVWThbdh—D
ICECE DR R,

FIERIARTFRACy s —CysVRILT 1 RERESTERIAR
TFRTH B, BERIE 2(TRIMOHEK.

AIREEIEEMMEI B TERUHERKES~130VWThHh—DIC

SCE DA,

RIESEmD TN EEEURTF RILRBI VRN IVEZEUHERIE 1
4 (CECE DR,

RISSEEEURTF RIA VR ) U THBFHEKRIE T 5 ICEREHOHEK
.

RIEEmA THREE SOEKRIE 1 4 I[CRHOEMRM.

RIECRERA. 7V FEVADNA, s i RNAZE/AIEshRNAT
HBHFEKRE 1 7 IZBEDHK,

AR IEEMME 2 S UEEMEREN,. VRV —LTHBEKE
8~18DW\WEFNh—DICBEH DM,

AR EIEMME 2 2 CEMEMEREN, /07 FARN) U TH
ZFERE8~ 1 8DWTNM—DICEEDER.
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C. BET L L8050 53Tk

51 A kD BHEd 5
HTFY —% SIANHE RO—HOEFEEES 5 L X, FOES 5 ETORR FERIE D B
A IWARE, _X7F R« Z o7 HERE OB ERIITE, 2014, &% | 1—-20
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