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R, B2, 7T E, RAKREWE, RAKLEHE., VDOBE, YRV LE, AV T
WaRPVE, BFBEE., 2385kt LLEERESAEDSHDO) H— EDM
RE-2THEFRRFERIELEINTZEDOTHE>TE IV, £, FHINEXNTFFiE S
FHETHEHB, COBE., BXTFRE, BLHBRNTFTFIREGILE>TEEEIT N L EL
EIDOOT R/ BBEIOCESZLELLE2EEOTI/ BRI —E2E5HET S, B2
HEO7VI/EBERUS—RETAOEABTEBEIATVLEN, RTF AL TTRE
AT
foo21]

FZARTF RFPORMNEIEATHEIEDD., FHSWZEFELTRER. MBEETORHEE
RNT7FPREEETZED (Hz2E, ZXNTFRFE, FESFLVROB/KET =/ BEREES
FURBHKETI/VEREZTLLOTHVFSE) BTN, EXTF FRK., HEMTHE
EHICBEAREOLOTHDES, HENEXRTF PR, BEEAANTHETSZXTF LD
HE (WA, BAMRE MEERINZ A VBRI KEESENLUTCHERER
TEHRNDEET 2. PIAE. RTFFAOHMGOHEKEREIRZ, BETLIXNTFFLOK
ERESEFRBEKERE O OHOWTIHLTHEIES., ENBREIBEICBEI A
BB, Flt. RTFR-—ARXTFTFRrHEEHAGZ, 77T - T—NLAhEEER3LEEE
EBELZVMONEHEVERDS, EXTFFR., E5BLUHERBERETMEEIC T ZRST
K—FOXT7F FAHBZHEFTZLHES. BENICESETHL, N TFFAMREE
RTHEHVBIN, b/ Tt (FAE, WA4AXRM. 3AKRM. 2ARHERE 1
AXM) THOHBRZ, LHLAENS, RTFFAME (Fx2E, RENEHBOHROTEY
Y. ThEDKREVWIELHDED, COLSERBRBE. 2FEFV) Y FICESNT.,
FREHEH CKERFES, 670, 483858H) Mt hizFEKESOTHE
Th& 5,
fo0o22]

O BRAKMICE., BXTFRIE, RT~1V
(o023]
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[ik 1]
((Xaa"*-Xaa"),(Xaa""-Xaa),), (D

((Xaa""“-‘(aa’)x(Xaa"““—Xaa+)y),, (ID)
((Xaa™-Xaa"")(Xaa Xaa""),); (1D
((Xaa-Xaa"™)(Xaa Xaa"™),)n (V)

(Rp: Xaa" v iZ, EfFE2EEADVWTYI EBEBESPET I Xaatit, FOBMN
EETA2T7I/BEEERT Xaa " W, AOEHERETATI/ BEEEET x B
FTy@3MIELT. 1, 2FEFRBA4OEZATE2EBTHES A6 TKnE. 1~10 (
lzE, 1~8, 1~58L<KWE1~3) OEEETHZBHNTHS)

D1IDU S 7/ EBBREOREFNEZFEIHEOTHHIB L2 L, k3 ZRFIEZITLE
DTHDH/RDB,
002 4]

HeEAEXRTFRE, AdF, Xaa® e ' B7S5y, ’Vy, o4y, 4AvoAd
UvERBIVVUVEET Xaa BTN Fr, VY UVEREIVLAFIUERT B
XUXaa BTVANTXFUVBEREIIINVZIVBELETTI/ BRAOENEET S &
ODTHhoHBRZ. Al ACEEHENTFFE, TR/ EEFRADARADARADA
(BHMBES XX) BHITZ2L0THLELH, FHEEABVNEELLOTHHBS,
OFELTE. ARADARADARAD (K#EFES XX)  AKADAKADAKA
D (BE#&%2 : XX) AHADAHADAHAD (E##%HS :XX) i ARAEARA
EARAE (BE¥FES | XX) ; AKAEAKAEAKAE (BEFFS: XX) : BXU
AHAEAHAEAHAE (BEIWEBEE: XX) AEFLNS,

[0o025]
AHMBCRHOMBERIE., XERFFES, 670, 48385, AFE5, 955, 314
E,HA%E6, 548, 6308, BLUHEEG, 800, 481854565 CIcHo Ime
5, Proc. Natl. Acad. Sci. USA, 97 :6728—-6733 (2
00) iZhangb, Proc. Natl. Acad. Sci. USA, 90:33
4—-3338 (1993) ;Zhangb, Biomaterials, 16:138

1

C

B

W o W

— 1393 (1995) ;Caplanb, Biomate als, 23:2109
—227 (2002) i Leonb, J. Biomater. i. Polym. Ed
] 9:297-312(1998) :BXUCaplanbhb, iomacromo l
ecules, 1 :627-631(2000) KEXBEDODRXTFFOEHCERGKXDERK
EhBs, REMWNEZBECEGNRTFFERIKERT,

[0026]
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(10)

(k2]
Bl ARMLEBCEBSEATFH
L mF (e Ea TR
RADA16]  a-RADARADARADARADA-c I { B3ES
RGDALG-D  n-RADARGDARADARGDA-c I { BNER
RADARI n-RADARABDA I { RAEE
RADI16-1I -RARADADARARADADAC i { maEs
RADS-I n-RARADADA-c I { BxES
EAKALG] n-ABAKABAKABAKAFEAK- I { 2EsS
EAKAB-1 -ARAKAEAK-c I { muss
RAEAl6-I  n-RAEARAEARAEARAEA-¢ I ( EHES
RAEASB- n-RAEARAEA-¢ I { BAES
KADAL6-I n-KADAKADAKADAKEADA- 1 { BREE
KADAS-I KADAKADA-¢ I { EH&S
EAHI6-T  n-AEAPAHAHABABAHAH-c il { B3
EAHS-II n-AEAEAHAH- I ( BaEs
EFK16-10 n-FEFEFKFKFEFEFKFK-¢ 11 ( BHES
EFEE-II n-FEFKFEFK ¢ I { Ba#E
ELE16-11 u-LELELKLKLELELEKIK ¢ H { BHES
BLEER-1] n-LELELKIK ¢ Il { EHEE
EAEK1G-IT n-ADATAKAKABEARAK AN -c I { EHES
HAK1Z n-AHABABAFAK A - VAl { =xER
HBAKS-1I n-AEABAKAK-c I meEs
KAELG-IV  n-KAKAEAKABAEABAEA-c v { EFEB
BAXI6 IV  n-ABAEABAEAEAKAKAK-c v ( BNESR
RADI&-IV  n-RARARARADADADADA-¢ v { REHHRS
DARIG-IV n-ADADADADARARARAR-c v { BHES
DARIG-IVF  n-DADADADARARARARA-¢ v { maEs
DAR3Z-IV  n-(ADADADADARARARAR)-c IV { RHES
EHKi6 n-HEBEHKEKHEHEHE K ¢ NA ( BNEE
EHER-] n-HEHEHKITK-c NA { mAEE
VE20# nVEVEVEVEVEVEVEVEVEVE-cN/A ( EAHE
RF20% n-RFRFRERFRFRFRFRERFRF-¢ N/A ( ®R¥ES
RAD2-1 -RADARADARADA ¢ i { mIEE
-AKAKAPAEAKAKABAE-¢ { mpHs
AKATAKAEAKABAK A { BIES
o-BEAKABAKABAKABAK A { ®n®s
n-KAFAKAEAKAEAKAEA-¢ ( DEmiEe
s-ADADARARADADARAR< ( RAFE
rARADARADARADARAD-c { BHEs
DARADARADARADARA { BAHG
-ADARADARADARADAR ¢ ( Bn#s
ARADAKAEARADAKAER¢ { WHES
n-AKABARADAKARARAD- { ERES
ARAKADAEARAKADAE ¢ { B8Eg
n-AKARAFADAKARADAE-c { EnEs
n-AQAQAQAQAQAQAQAQ-c { mRAERS
R-VQVQVQVQVOVOVQVQ-c ( mAEs
a-YQYQVQYQYQYQYQYQ-c ( WS
1-HQHQHQHQHQHGHQHG-0 ( =RHS

{o027]
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[k 3]

- nrANANANANANANANAN-c { =rss )
n-YNVNVNVHNVNVNYVNVN-p ( Ba%s )
Y NYNYNYNYNYNYNYN-e { mu&s 3
n-HNHNHNHANHNHNMNHN-c ( mas=s
n-ANAQANAQANAQANAQ-c  ( mH&EE
n-AQANAQANAQANAQAN-c  ( ERER )
n-VNVOVNVQVNVQYNVQ-c { mEmgs
-VOVNVOVNVQVYNVOVN-o ( B5E®s )
- YNYQYNYQYNYQYNYQ-c ( BoEs )
nYQYNYQYNYQYNYQYN-c { maEs )
n-HNHQHNHQUNHQENHQ-c  ( msss )
n-HQHNHQHNHQHNHQHN-c  ( ma®s )
n-AKAQADARAQADAKAQAD-c { EoE=E )
| n-VRKVQUDVEVQVDVKVQVD-c ( mai®a )
- YKYQYDYKYQYDYKYQYD-¢c ( ma&s )
n-HKHQHDHKHQHDHKHQIID-¢ ( EA%® )
- ADADAKAKADADAKAK-¢ { Zm@s )
n-KAKARAKAKAKARKAKA ¢ { BAgEs )
n-EACABEAEAEAFEARAEA-¢ ( =5g8 )
1-ADADADADADADADAD-¢ ( BNEEs )
1-ARARADADARARADAD-¢ ( magEs )
1-VRVRVDVDVRVRVDVD-¢ ( mu#Ea

N/AAR, Y4B LERT,
*ZhhEDORTFFE, NaClE2FHSTBBRIPTCAYFa—+rF5E, B—¥—1F
EFERTA2H, BCEAGLTEHMNEEREERT AL RBIEBEAED >,

(0028]

BlzE, ~WMELTIHO7TI/ BERESFEIEHOT7T IV BEAENMREES (W2,
REAZ7I/E (quartet) OFHEFHREHERBRRLEZ) HoEREZECEAERT
FEREHMEINED, FZE, | DUEDTAFAUVREBRERZRTFRrIHEHAAETNEGE,
COEIRBEER, VANLT A FEEOERECE> THVWEHEGEET®HEE, 2OX3KCL
THRATNEBERE, VAT VAREZEERVAFORTF FTHEREINEHEERE
ERTHERLEBHMMNEBEEZELE S,
foo0o29]

HOCESGHXRXTFFPNOTI/EREL, RRAKGFETAT7 I/ EBERE, $REIXARKL
FELBEVWT I VBRETHLEDL, KRCEETIZT7I/BELTR, SENAELBRE
BlLaO—-FETNETI/EER, GOoCCESEENLEZT7I/ B (FIAE., L-EETIEE
CD-—BEZEITH7I/ ) . GoTICEENAZT I/ BOEHICX>TERENES
TI/E FAE, ol ryg5 R L/ VAT AY) A BEFLONESE, KRIKEEL
TNT I/ BE, BRRRCRBEHENTVAVEOTHZ N, X TF FHAKHEARAEN
5%, chbdlLTlE. D-7a01svESL>¥Y (2R, 38) —2—-—F73I/—-—3—-AFI
RVEVE, L-viraXvF )70 ey (S) —2—T3I/—-2—-—v7uXVF L
AEFond, MOFICELT., #REXZRKREYV—NVEFEYLSF 92T (U1, Cal
ifornia Institute of TechnologyllikoTHEEINT
B, BEBEA VA ZVEACHKWECHAASTNEERAT I /EBEEZERT S) 23
NZEX, KEFRFHBELAMAHRTE 200402045615 (MRAEREOO 4 2%
L) RBTFONEERROTIVBRERSIXC7I VBFEANERAINES, ACE
EEHATFRE, KRFhEHBAZCEIYEHEIA-MBEIS, YUBREHTITTILH
BN ABEEI > TRENEERFLERBE I ZLOTHOBRZ, BlAE, RTF R
HMENLZ, —mo c{bBZEZHOTHEREN, &% (pressure) W7o 53
74— (HPLC) ZRHVWVTHEHEINGS,

(oo30]
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HCHEAUERTFRFAEHINZEE,. OO0 (F23RE) tk-T2D00m. IF
BIUO /2R a0BBRNEET 2 /A BEANEEEIZEBEOmME.,. SHEZNpHTHHE
LLLARERZELEWEZEZAOLGNZHE (HAE, 772 VEEL IO BKER
FETLEEORM) EEITHAEEEOTEEAINEIEEZDNSE, HB 1 DODORTF
FOBEOm LD EOEMEZRAEI A7 I/ HERESITCAHOEMZAE TS 7 I/ BRER
CHOXRTFRFORNOBEMEAGTIREEEHENE AL OHEERLEZ. LEN-T
DX BERTFREALHECHBHURTSFFERENETES., 14 VHEREDN. &
MOmMETI DODEOEREETLAREL 1 DOAOEMEETLIRENRHTHEIBE
(—+F—+—+—+) , HERXTFFRE Y252 (modulus) I ERrENE.
AFVHERER, BEOB LT 2O FEOBREETSIRAL 2O0DAOCENEET 3%
ENZETHIES (——F++——++) . XTFPRE (EYVaAFRAI 1] EREhB
AFCERER, BEOBETIDOLEOEMEETLZIRELIDOAOEMELRT S

REMNZHTHBZES (+++———F+++———) . &XTFPFE T2V 2FRAT111
L ERENE, AACHERED, BEOH T4 DOLEOEREZETIREL4DOAD
EHMEFEILHSREIXAETHBBS (F+H+H+H—— "+ +++————) . ThUE T E

VaTgRAIV] ERENBLE, BEMNEAKAD4ADORERBMNEATBZNTF FIZ, E A
KAl16—T¢RENEB, MOENEZFITEZXTFFE, ICEANTRENES,
(o031]

EAKA16—1, RADAI1G6—1, RAEA16—IBLXTKADALIG—T1HRE
DEHCHHHUSNTFFE2RIKERY, EV25RA1E2HTEANTFE (Thbb, -
—rO—Fofl@m (HAE, MEOT) FEeXBREFOHERMEETARELAOERES
TEREEZEIBXRTFF) G, RI~1V (R, xBXKUyR1TH3) O AKX
STmEND, EVaTIAT1IDOXTFR (T§abb, ~AOROEMN (flLE, EOE
) ZHEIH2200%RBORICHOMOERT (FIAE. AOEH) ZHITH2200HER
EFTHXT7TFFE, AR (X, xBIUTyBedbic2TthHs) TRENE, EVaT
A1 T1T1OXRTFERE, (§dbb,. —HFoRMoBR (MxE, EOEH) PET 53D
DHREOBRIKHNOBOBER (M2IX, AOER) 2ETE3D20REEETEXTFR)
.2 E. RARARADADADARZETH B,
fo032]

16O T7 I/ BEPEETAHALEV27A1IVOLSAHEHCOHBENNTFF (I 2E.
EAK16—1V, KAE16—1V, DAR16—-IVEIURADIS6-IVHE)
LEEHEINATVLS, ChODHACEFHENTF FRNOBHERE T Z2RENEBHRINAT
WaARERE (flzl, FEOEHRZATZ VY UH, FOBRNEZAETA 7 VF I/ TEERZ
LEh, BOEBEMEEI LB IIINAI VENAOENEETATANRNTIE VBTBEHIOLON
TWwWalE) . BECESF nb AL TN EAREAMREIAENIC AL, LHLE
Mo, FEOBREEIDZIBERE (VY rBEUT7TNVFoy) PAOBHNEETLIERE (77X
NROIFUVBBLIUCIINVEIVE) TEERAGCATWEES, BX7TFFiE, st E®AEC
ELHLTEHM (macroscopic) HlitkEERTZ L 7’3"(’%?&‘:[4‘0 L L%k
NH, TNLREAELT, BROFETTE Y— MHEZERLES. KEMGZE K
THERMOBMAMEE (R, 7TARTIFryrBIUINVEZIVAY) VEMEATI2HRE
ORDLDIC, FREZNIECMATRTTF FRACHARAENE S, XTFFADT 7= 8K
BE%, Skt BEE, Mz, oAy, AVaAAL 2y, 72273 2vEREF
ny>RELEETZE, Boha7F Pk, BESGL., MEMMEI A EEXTF I
TRV AEERTZEANAKEZL G, FHMSLERORTFREHEMLET I /B
HERBLUETZEET S HOXRXTFERE, B—Y—F+rTREL, a — NV TABET
SUELaOANVEERL, ERMWEEREZERLEZV, LENR-T, BOHHEEIINA .
thoBEBR, flz2E,. XYFFOEET, " rUHEFHOBREBXUTRUNLES (st a
ggered array) ZERITZEAEZEDN, EHNBEEROBRICEETHD &
Hbhib,

{003 3]
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RTFFORE—ZESH (Fabb, MSoXFEFLEEAD2DOMEICES 1DXkD
ELDEOXRTF REZEHTZIESW) THIZRXRFFRBEBRIERENBES, 25—
WOEBEEICLE VT, EEPHOZLOMORTF PR, BHTcECEET BN EE
T5, MOEBEBRERELELBVVT, FLAOMOXRTFRo 1 BHY LRIHEETRIECESLE
RV, A —EXRTF FOMGETRACESGLES (T4abb, BEawbhoxXxTs
RHBNTHEY., BLVCHEENCHEAETHS) o LED->T, ACEMD, $ LAEMA
CKEY 72—y 2R3 AT2ECHANTEHCEHGREORF P —-GZBEEW. £z
BHWCHMN THEENICEANE THII2BL2OXRTFRORE—RREEWOVLT N HE
AEniEs, Mz, KAKAKAKAKAKAKAKA (BE##&BE:_) EEAEAE
AEAEAERALATLA (BEWBS: ) FXEKAKAKAKAKAKAKAKA (f
FFSES: ) PADADADADADADADAD (BEAFHES: ) OREHI. BEE
T Z2TEHHBEINBLIN, ChoORXTFIFrEIWThaEMcEd, HHEoRmok
L ENE LTV,

{003 4]

ARMECKKOBEKME (HELZEE (HIAE., RIKBETHA,., B EThIER
Thadh) KEFREL, BLU2ALLTOMEKY (FIZAE, FlORHEEGFHENTVLS
M. FRLAANKHEENTVSD, Ry PAREEINTVS D) KHGHEZL)
.RADALIG6—1 (R¥W&HES 1 1) FEXBRADALIZ2-1EEAKAL6—1 (7
S 6) EFEEAK1G6—-11 (EFES 18) OEEWMEITCLOTHHB S,
OBEEME, RADI 6 11 (EYES: 4) FRLERAD12-TT1LEAKAL
6—1 (BEFFS:6) EXEFEAK16—-11 (KE¥FES:18) 2o thbiE
5, ioEAHME. BL4OBEORULARTF FEFZEFCED, LR EY2 7R 1BL
CEY2FARAIIDXRT7FPFOREGMTHOES, FlAE., RADALI 2—-—1E2RADA
12—1T1T;RADAIBG—TERADA16—T1T ;RADA1Z—-—T,¥RADATILGSG
— 1, RADA12—11**RADA16—11;EAKA12—-—1¢EAKAL2—1
I ;EAKA16 - TEEAKA16—TT1T;EAKA12—-TEEAKALIG6 11 ;
¥/ EAKALI2—-TITEEAKALG—-TIOERSGHMMAMHEIZNES, | BEHORTS
FRTEELEAHOFRECLD, EAEESIUTCEALEEOR A E 0N HAE
ENhB 5,

(003 5]

FrHct, AHHBFCABORRTEAARTFRE, HHNTHBENKCESETH
HHEAKETI / BREECHANET7I VEBREENTHOENEETZ2LO0THDBESZ L, X
FREENEZBLOTHOESL, ZEOLSK, BZXRTF R, EEHELTH G,
ZHDODARBOLDTHOBRBN, F5TH5328Eav, flad. X7FFE. 4k
e 87I/BE (W, SELSIE10O7I /B . Pir{be1273IBE (
Bz, 128 L1472 /8) . 3L 167I/BBE (HIZE. 16
.18, 20, 228L<W@E247x/8) THLES, 1007 /HBEEREARW. X
DiIFEF LA BEESO7TI/ BEXRBTHANTFRE, LodPhrhicEALBS, 73
JEBBERD - TI/EERIL - TI/EBISBIRENE, ATFFELRIRNTFRFE
FHE., TOHAGEEGTHRES. HHEHKKE (suitable) . KRICHEET S HKMHE
TI/BEELrLTE,. Ala, Val, T'1le, Met, Phe., Tyr. Trp. S
er., ThrBIUGClyWBEFTIND, BIAE7I / BERER. EEE7 I /8 (Hlz
. Lys. Arg. His. Orn) ;@BEYI/ B (MMZXEF. Glu. Asp) ; &
R AEEEEERT BT/ B (HIZE, Asn, Gln) ThHoiE3, L-TI/8&
PREEAKNCEETLHES. 7k, BFEHMCX->-THINATIBE 7/ BNIAE
REN2, L-HBO7I /BEREIAARCKREEETICEICED, 2075201k
Wik, ElooEFESERE LR EZN., FEOFAIEH5ENE S,
{0036]

FFEOXTFRE, I FERERAORBEIBEHIIEBRS., flaE., AALFF
YIW—BIUTI/ " KEBEOANVRFYIUVEBIC R 7I/HEB, FhFn,
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BEEINTHTEREINATOVWELTEE Y, X, KBMOBHAEHEINLTLTE LW
o Bz, 7Y NLE (RCO—, Xf, REEHBE (FI2E. 7FLE (CH, CO—
) TH2) REDEHFREIZIVAINVERTFRFONKBICEESE, HKEELES &
) EOEBER (FIAE. N—-RE7I/BOHIACERLAVER) 2hRTeB 5,
Mikic, VI (NH,) T EZOHED, CRKMIZAIKKFELRS TRkl ADEM (
PlzE, CRKE7I/BREAHECERLAVERMN) 2T 2-bERHIAES., 7
IVHAFRHENSES., CEKBHB7IF (-—CONH,) ZALEB5., AELOEFHOH
MCEHHCEEYBEITNES, YEEHE. oY TEERRITZCENTELS,

(003 7]

EAaoBREOREE3HEEE TR LIEREKIERINES, ZHEEEKE
CHEBRIE, BuEER (flal, HENEO - L - FRLI AR ZOEEN
BAHETHELELZ, | ~10kPa@EBAOMMER) ZHT 2, BOMEIEE. #1E0HE
DEG. EARKEELEZEBEHOBERE: L TOREROEEZHBSTA0EE L EN
HHEZ, ToEHEMKE., MERE, TFTEERAT, AAE, BB ESs T+ (Il 2E
HOCEEERXTFE) ORT, MAWBEC/FHUBBEREZASBCEREDHIHE TR
B, MEEZHAKEIEE2MOLHEEELFRHINES, FI2E, fiEHECCELF VT T,
FERBLAEVCEBIAVEIES TN A3EEOMOS TR ESGEREE, BT (M2
B, ¥3F2) 3. R7FFON—LL{BCRBIZLEDEL D, THIFIRE-O1 DY
TORBICHEGETEEZ., EXFUHAEHAINIBE. BEE. ROTEYOHEmMIC X
STHRENESZ, EXFVEERTFFEREIMOBEES TESETLEIRTF IR, &
HHOTHAKLZTEND. HIAE, FERREETZ7I/BEERZ. u v iNOBER
XoTHABAFEFN, BEEINHES., EEOBEEE., MHKEEMERM., BROEN B LT
BEOA7FRCEATACLEIYEFECHBIAES., BEEoBEER., XEHE., ¥
EREFLIEEMNEFEHBMERB LI TEENZAEEFHVCTREING S, HICE
=, BB, Jar7—¥ (Fz2E, v U2 AA2pSor7—vhE) KX 5HlbE
OBEROHPLCERREEANIC L THRARZ LD TES, MEORME X, BED
BLUTRBKAEZNESZ, BEEFMNEZE N300 E2ERCISMETZAF-IC LS D
CHELZL., 7FR. KB EEBE (mno 1l d) PEREThB3ERBEcBEVT., £ R
TFEFERBEISPIRCHAEIN LT CEBEINES.

(0038]

Fh, RBEROYRE (M, A ERYERB) &, s 7 —vE RIS FH
—VPYEHfE., BEFSOBEREERIZ2MMBEMEANCHEHIPAB I EIRKVAG TN
/L, AVERTRRCEET I, FHER3EBEAITHAS (fl2E, AEKKELE-,T) 71
FTP—EERRIXRXTFEA—-LR, BT, ZORIETS (cognate) BEEYMT
ik eRELBZ. AHAZSCIROEHOLWTLOHEEE R THADNE
B, WA, Taur7 —FUBMBAELOUTRIVYATAVREERBIC/ ELAREBELER %
BUHCEAUYRTFPF, ChZ2FEF v PBIUOTAA A, BEUCKFOHEHAFELELF]
Axh&Bb,
f0039]

Mlid, REFENEZACEEGENTFRFRADALIGSG-TIOEY, BLUKEBEL LU
MEBREZRI ZEABECTLERT. BYEDENWEF / BiEEBXUTHEL DT /il
M, XAT7FFECEBACEL->TERENEEMEOEMERERICEEEhS, XV FFEH
CESRBICERINETFVESERZ. BATEREOLS TH» .
f0040]

FEODABERI-THEHUINWSTEDOHCEGERTFFASEREINEZRNTF FHEIE
Hid, BLO0EMWRYNBIUTXPEHNEE, FlZE, HEXZ6GE (CD) Sy i
7=V rnE#HAN (FTIR) . Kb (BhH) BEMBIHRAE (ATM) | E&EHE
HHERE (SEM) SIUEBRMEFEME (TEM) REZHVTIRBAFTIONES
o BIZWE., MM BEENEFEE., XTFFPEEANOR -V —FPZXBEOREZHE
THEREDEHEREINGES, 745 A FBIUILE, HEER, B, MBI UKES
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23, EERBIC / FLEIEHMNETHEMETAOERNEGEANT ZRAVTAEELE
B, BEREEL., W(OPOEFEENZBEMRNARFEEAVCTIREIL, BHEOEE
BEBRERICHTEpHELITCAA VYEEOHNR, BLAOEHETTOKRKM LA, §liE
HE, BLHUTCBAOFNEDN, MEKILIEABIUTIBEINLIOCRELENDFHOR
WTELLTAHADNAUEENARS, CHHOAKICXY, YEEHN, FAAANESKEROE
LZDIR—PEBICRXTFRFOENDPBLBLOABCBUAMRAICHTENERET S
LHEERCED, RO ot ARBEEITEZCENAEICES,

004 1]

B. ECEAHERTF FYEDOE K

HCEADHIK, XTFRE, EENRALY (FIZE, 1HOAAY) EHEERL
B, ERREERACES RN T O RAPCEBEVEEOIA Y (MAZWE. 1 0mM
X, 5mMERK., ImMEFHZFZRO0. ImMREBEOBEOALAFT V) ZEBBRILED
B85 (A, BMIELRZE) . HCEFE., BROLEORAT. RSF FBER~ADOA
FUHEOBELLLEFRAOEMNMICE T, EdpHOERICL - THEE HIZHEA
ENBE, i, FESmMM~5MOMOBEONaC licED, FARMEA (HlxE.
WHLUA) CEHNBERORANFEEINS, £, IVEVEEONaC]1I TR, &
GRFEETIhEID., XofEEAS, HH 30VEER, BEESTR. XRTFFFE (EERK
BThHhh, FEAESVKTHEIL, EFENEAFT YESELRVHEOBRPICHER I N IKE
ThHh) . 2242850 (FAE, R LAEERREDEE®K) o dEK
Mz, BLLAEOBEORBEELEABMUBEICK > TEMBMETLE) AIKEAT
ATl EOMGEEEEBEINES., — BN, BCEBGR. XTFFEMLDIBRIC
FEOHRNTEMIEILRECRZETFHENS,

[0042]

EHEEREAA Y, Hl2RE, T4 rBLUCAHAFLY (2MTHN. I lTHh., 3
Thh) HNEHITNESZ, #Hlzd, HERBE., 1HosFdy (HzE, Lit, Na”
KPP BIXUCs T BE) NOBBICL-TRETNATE., OCESCEFFEBLUEHET S
DR ELINDZDNEAAF OEER, UMK, PELESESmM (HAXE, D
81 0mM, 20mMERZE>O0OmMM) Thad, £/, KOHVEBETLESRH
Edhad, BHTHED. MIEBETNZEE. BCEARETFFiE, BCERGEZHET D
BEOHAKEME (FAE., B2NCHFEINE2M) ZHVWTEEETNEGL2H, BET
HH, BCHEAERTFFEMELEBEEREOH KEREFLREATIE, RMEAOES
BIRLLIBEREZERT S, ZBERIHMOBLOKDODELI BANBTHEN, BHIK X
2T, MOWMBEEZRMT S, XPERESLTELAOMD IR TWEBELZD, TN
EYEREREIMOBEORBHEANCIFETHELITS., T TORKERS &, BiK%E
—HKkEHEERAEZRIBRICL, TNEXO0FZZODOBREMEND 7 EERT L X5 Tk
ANTEBAT S, WCOLOERILED, HCEAERTFFE., kEDXkREDOMmOEM
LT, 2O FOHKERTERREAICME, ZTFOBKERTEIRMWORTFICM T
BIT DD, ELEEABCHKRKEMEESETAF—F VY KBEAERER T L BT E
NTW3, COROEFHICID, BEEFLFIANNOREEINERENS (intere
sted) fiomTrOhLTEIVEANATERICK S,

(00 43]

ERMNEEEROHEBEBELUMEINLRESE (F2E. #8% (scaffold) OBIEEEEF
DEEEE) KHCT. miBEWE (flald, BCEaEXTFF) OBEE. 3E0. 0
1%w,/ v (0. Ilmg,/ml1) PHiFEE99. 99%w, v (999, 9mg . m1l)
ET (MEHEEZL) BATHNBRS., flAE, BREXKGOBEE. 0. 1% (1m
g/ ml) ~10% (100mg./ml) (MwmZaE) HAE, WO, 1 %~5% .
0. 5%~5%,; 1. 0% ;1. 5% ;2. 0% :2. 5%;3. 0% ;&L<E4. 0
%ELEIERUL) THVESZ, HH5 - BOEHERBICEVT., ZEBERZEZ, 0. 1%
AETHOBED, siBHE (HAE, BCEEERTFR) UWMEHMELTLAFEN.,
AREFLFEAFEHINCKETREENEG S, UHREIEL L, ZAATFFE. kLD

10

20

30

40

50



(16) JP 2014-221830 A 2014.11.27

EmzcBECEALES (HxiX, BESHGT) .

004 4]

R7FFHREBEFRE, —ERRFLEAEEROBEHNATERENE, &HEL L L TR
e LikaEo—y (FaAEd, B FEFLIE., SR TFAFvy 78 L <
BHZZARLOFEEMETHIRSL, ZHEARETLEIERE., iIEOBRZKES X5k
VERFRFEOBEEEATALORERENLLIDOTHEDNRS, MEOEREREER (
Mz, figonEErETE, AR, Fudy—1rERREERE) 2PHT5EERZPER
TEkb, NTFFRKEBRE,. BIREITNLZHERNICANL, EROMFOHRMICE -
TRTFFOEHCEERZFEET S, H20VRBER. AL 02T F FBRIC. ZERE
BRICANZEMECEMLTE I (2L, RENEEANIECSHMICEZBAREBEA
CANZ XS EET R L) . BHPHEE (A2, IEEEZIMORE (FU&E (
in situ) ThHh-o-TEELTH) THLZHES, 1A BROGMNELETHENIE
WHEHBZ, Bonr2WMEORE. ESCEITLIHME., BLUERThAI2EHEHNBERD
THER, BN T7FRFEBROBERLIUE, HEKOEAEZFETZORMEH T
54X OBE, U RKEEBOTHILEL > THXEEIN S, ZBEBRE., SEERHTYIVE
FRREENCEE RGN, REEZRZFIKITEED, ABHED (BEFE37C)
FTOHMHOEBE) FTHREFEHALTLELIY (HAE., KRBT ATHHENSEBIH (
Mz, MiBPESHEAR) PMBRENEZ) , BRAFTEOEBOERBEERCEL L,
ChEHRHIPSWROBL, AHMBCELBOHNICHFEAIETLES,

{00 45]

BHLBMITIZEERTE, BLU S EHER (B2, REREL»SEXERE. ¥
W ENDER) ZTE25MER. SFAHEORHOHNFcERATHS., EEOEG. &
MAEmE, KB LOBERRMoOEGFETFTHCRASE I b, 14 VBRER
EWmi bl EINEZ, BCEGTERRIMHEBR. #BAOANICRE LN KT (#l
ZE, AF2) FREIEHENpHRE-STHEREIN., EFHENBEICL-> THEIZN S
. BHCESAEFREHERE. ZHRDIERAEAOCRRKRKICBEZNZLE, EREZEHAKE
BTt 2CHBINGE, COMEMPRELLE (FREUEBEEINE) EANOROD
EBHERCE->THEITWBS, FHABCLBEOEEOHEISEIIH L, #HBRHARXL T
HOBZ, CRNETOMHRRLEILEL, BEeEAREKRAHEBMEEMT I L, 65
DEHZLTREICLRS, ERMBEBICEVT., 05 EESEIT / FRHRRIHAEBCE
THBME., HBRAOATHBE OEMEZEs OBUT, ¥LREATAENS LD AR
DEHF (HAZE, 50, 40, 30, 208 LA B10BERLETENUT) THOES,
KRECX- T (FI2E, AP OCEGHEEAINOBEI VRS, L3 4ERYHE
DEBHIFPHYEESEE) . BECEFEFARIHEERBR., TEOMREEERTAIDICIDE
VWHEER, Bl EE, 14, 590, 100, 307, |1 EBHERIEZ2ET, $hiRFhLOER
MihhrbHBEs, flag,. B, FEEFZEHFROLNEBFORAARMYHEEMICEREAEEEE
EHRTFRrR2aETAERE., BEAHEZ, 1 0REVIERBMACLES 2L E®E 25
Lt (ZEF1~388) . 1A VEHERABR., SHEDIMREEERIMOAEET S K
BIEFRHENSEAG, HEBIAEZLRAVHEAELIRZABZEZSRWVWESG, A4
HHEEDEZOEEIFNBCEMIEIBES. FELWC LB HEBRS,

(00 46]

ZHEEmc LD, EENCRIE TS MEER (FI2E. BEES L FBEFEEK) £
T ERBEIUCABEREETZ2HEEK (WAE., RRKEAMIRETLE0E (£ ER
THhNIFVERTEN) OFBRBLUTHEKBIESBER) BERINES, BlbEIhik
MBI, E5FEREHEBROR, WRAZEMNEEREERMETEYBEN, b5 HE
MOBOBHMICEENCRB LAY (HEHLroBHhNDEBREICBI2EL4ORKR AT,
KSR T 2P0 RIN., 2hd, PEEL - HEIHEEREEITES TORELD
HTHOLEDZ)  TORE. BHEME., EFAVEOBEE, TOXRENSIEREIK
BOTHHGT D HEHETAES., BCEGTEER. b5 EHBENOEHEMICMMNAE
DHBEMN (W2E, MRFZIABOEBCHEHY LML) ~OBBICL>T, 23V E
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RTHEEINEBL, BRLAFAHIBRZCHESINED, RETNI2ERMREEZTLVEET
bR, chid, #BRAOoGR BT I L, LOEBELAVBS,

(0047]

—HBEEECEOT, ABEOMEOLAYMPOBECEEGERTFFOBERBELTSHD
., @EF0. 1% (lmg/m1) ~10% (100mg./ m!l) (AMEEZZFL) THH
Ba. flZE. HOCHRAAEXTFFORE (FIAE. BRROLAHHP) X, FE0. 1 ~3

0% (1 ~30mg./ ml1) (FHAEFE. 0. 1~1. 0% 1. 0~2. 0% ;2. 0
~3. 0% FkiE1. 0~3. 0%) THVHR2D, BCLEAURTFFOBEEIIZ. A b
JERT. BIXUEE (FAE, XK LADPTEREIDIBEWZERNEYBZ. BER
BUHTE, BCEEGHRXTFROBEEEZ 1 00%ICEIEZEFS (Hlzld, acEAERT
FROBERZ, X095, 96, 97, 98, 990%FRB3EzhMUE (FlXE, 99

99%) THoHEZ) . BIRTHENEETE N, ZXTFFR., MK, HRA (F
ZE. MoArk) BE, BEA. FREBEA. 2EHBL LLEFHEORMIC L -
THREDRBILLE S,

{00 48]

BCEANEAOHEZHBEICHFGLES, FHHMBEEROLOREDEFKBEEL N
Bk, BEHcIY, BEO2RcE R 3R cEER. fl2E, HAELLELEHE
nNier /B (WxiE, EEPEEF10~20nmT., LBEHPHNS50~100nmOEEX
SEEETLIHE) FEITLIRELRBERANEILE~ IV ZARERENES., 3KTOE
HAT R 272, BERT (WAE. 10T THUHEMNTHEIDKKAETICAZ L
SEEELE, BEBEADY, BEHTH > TLHBETCARNTHIOES, 3KXTTRDS
M, EZHEARR, BOTHEHNCENHOES (FAE, BEMEBEOBOST (FAE.
2, 3FfRE TN LEOBO Y HEMIZE., TS5OBEBEEROSTER., 2H L
10 pmOKREETHD (FIAR., 2200 FTHEHILELEE100~1000pmDKRE
T MWMAE., 1~10mm., 10~100mmzF-BFhMUE) ), EETS~THER., =
HWIC—TCOERKEZETA2HBEAOBES (WA, MEERDER., B, YAKLEETHS
gaeY 3, BE, B, %, 2@ (breadth) ., &%, ¥, BB LI GMHAL
LT, $R3BEKRY —TOEBREELEVWESR., fidobtonowndFhihrofMEME L
TmENED,

(0049]

HLEAEARTFRE, AHHAZBEEEOLOLREOEGT (HIAE, £okiBEE (H
ZE., FEZAEBE) o4y (FIZAE. 1fiohFdy) OFFET) TREEBHT S E
KRMENEEERKRLES, ZPWERE, aunakE (FAE, BIEILS%ERIEEAN
BE HzE, 3E97%. 98%. 99%bLRFNAUELE)) ZHETBLDOTHLE
EOHEKREkIENELS, EENCBCESGLELOTRAVL, BisoMid, fAE
RN, A, IEPTADhI2REBIVAEETAIYESLW UL TERVBSC L
ZPR#FITHL., THE] THOEL., — WK, E1DOEIPEZOHEO 1 0 BMUAIKKEE
hatag (REMASENENASI L) | KRV LEFEHUTEHENTEPHBTEVED
VERBHAAE, DAL BENEZLSNBRBAMADOI1I 00%EHBELESHES, E1OMEIEEE
2OMITIEIEEL W,

(00501

BEAEFTEEROFESESUBENEER., FERBLCT,. NEEZIh 2R OBIER
FoTHEEINES, A, E6LEFYVORTERE., REZhs8CE8EEA (MX
., X7FPF) OBEFBAKEITLCLICEIOVBRIRES., BRTFIIBLUIHIEIE X
STHCEGTBILERINA2BEROEY . FEBLUCHEEE, UTIKELHKERT S
(005 1]

EHEEmE, BEALy Z7ELT, SHAEREETLHTENE, ChERFRE/ZEHE
BLUTHRERYD (FlAE, FHEESEEKY ZERLTE XKL, ThiE, EAMREICHL
TAYEMOFERRAVERTEENCRIEETHS, FIAE, ZHEKWIEYEEZ. L

10

20

30

40

50



(18) JP 2014-221830 A 2014.11.27

VEZVFOSKRENLTHEERAEEDR (FRE., FELCHLVAEENLE L CIRRE
MRIGERZETFETNEBEVEEARESR) 2FRLEVETEEITSZEOTHOIB S,
(o052]

BEHELTVWEWRTFREEETHAAKEEYYNEBR L CEBT 2, HBICHLT
ARRiABEEEZETEXTF RAESL., BROSVibEZG 2R T, fifiromElic e
EEZ2BEMREIVTNE., HCHEAUXRTTF PP ZTOEEGFRETIRBIEAEFBEINT
Whinleh, MIkOFETH5. MEFIMEIAZCONT (FAE. ARWAEB»TH
bhacsitdd) BEVWERBKLAEDIKEBERENGZ L TFLIELT S L5 THESE, K
LT, SHRMEBREI»SEBICESIHEBEOREEZLELE. FUESG L JERBREEE I
AZV—LLTONBEERDES,

(o005 3]

B. S0k 2REH. FHAEABLITZEA

TG, BN E. BEAES LIEMMOEZNCHFEEINE2HEEZTTH. F
FREHBAHEL LIGa—TFT s 70— BBrnLLTHEHBEENS, UWAWME X, DA
A, PTHAEZEXZMAZELLOTHVBRS, FELVWEAEEBRKELNT., T0KD
TEAZ, PiREXE, MEFHA., FIRRE, KBRE, BHRTELIT 3T
Wi s,

005 4]

Fr, 20X REAZ, RTFRFRELLGEV 7B, 2EHEI LU{GER, 6B d
LL@RZ7LAFF, Jurt /by, BB, Rk Eod gy (ABHICE, 2
BORE-KREHSZAEL, BERARAIPOHEINZLED, E LLREEEAKICX > TERK
ENELOTHORIEHLEY) THEL, M7, BN IMNETVSTE (I
.1 500g/ / mol £l EHTB3L0THH, XSFFEEIHBEBTEEYL, £
BMBRERSDTFTEDR. XTFE, SurA S ohry BE. RkEWE LIS
GO HRETFOHh, chbdndIhnes, EWMENTAGNS M E2 S FICHENTR
BMEELRE., Mm@ T A, ST TR RRLEETREOTHIBEN., FEAT
MAEDTHHESL (§abb, BEARARTRAESNEWLWGTFTHEDES) . HlAE., BA
ATERLNEZVEY (2, 2EAFITELEAEYF—2XR—-—ALRBREELEVLED)
FESTLZE2VNVHE, FTHFEAMOFRLES>THARATRAVER TEHEN RO RN %
Y285 (MA2E, Yvarilbalo®iRg oy FERET I LEICELDE
Banizmy) 2EILR2 783, AIWNAERSFTHZ, 3 Z2 8%
—FI5BEST (WAE, VDX Y 1LAFF (EERBINT, BEARZZ—-—HNIZELEN
TWVW3) ) bERERGTTCHY, APHHMBLCTHOHEAYMANICHARAETNES., AIZE
KRR, EROBCEESRERTFR, BIXUCRXR YR I7EEFEPTERRI BN ERI
HERIG DI BEIALAR (B2 J7BE R FREI—-FITI2RBEIEFTD S
FILED) EEBLDOTHELE S,

(0055]

ZLORTLBEN, THAELEZHEAN, UAPACHZAEAELZ L, HET0
Aot R LLEGDENES HAE, BERELIRAKBKREETNS) o 1R
ZHEMERBE (VFThs, | BEULELOBCESEUEXXTFREEBIRAAINES (
FlzE., WKk, BMAREREIVVEBOERBEESEHKMICT) ) ELTR, TEXTY
YE LU TV UAETLONS  RENAZEQH LT, TIEFV I T 1., ¥
DRFRAFRFYVITIT, FFEVLTVYIITI, LLFZR, 2D/ LTS3 5T
LIV LT —SE, AFTTEINTY (oxyacetazo) 1. AIRFY
7VITI, tafoy, AFAMFE—NTIL—, BLUCE—XK T 397323810
Hbhz  RENEEBRAEELTR, Xy VhAy, TERAALY, ETZV VBT RV
.rvauaYahaAry, ahAv, =L, YT ALY, Yoy, TFVAHL D
RAAy, AERNAA Y, ToFy, TVuhAy, 7uisasy, 7aiRF > hay
LHERAAS Y FRIASANVERIZFOHEGED B OGS, KBAORFEA K., K
MickoTld (Flad, kELLLRERCHNTA2MMoEE, flal, SEEEEORS
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VEFERREBETFHNOBA) . FhEERAEEEINEVL, BFKBELLACEAREXRTF
FeofRAEGE. BCASYPcEESEZcticE~TTHhN, HBESICE-TTHN,
EANORMBREOAAZHBL, BRELCEBATLIEZHERLES. RAKBONRZE
glh#sd, 7227V R EOMENEEEZEDHES (flzE. 0. 1~0. 5%
TxZLT7UY), BIREBAMANOHEBES (A7o4 FEZE) | X704 FENAE
ER (A FAEVEE) | /MRESEEE T (PAF) BEH (LF>RT7 70k
E)Y . CV 3988BIU " EREPATRAEKMHER (SRTI 63 —441%4%8E)
o MBHERFLEIHREA (WX, MEWE., HEA. VALV ARETFEAAEREA) %
eEEREsEFRERFREOVWEFNDODOEDBILEDHTE LIV, @ELTR., B—F 7 E L
HAEHE Wz, "= ) ryBIUCE7 7o AR YY) &L T2 EE &Rk H
EE HAZE. NvavAvy, yas Lk a—l, FhIVLTDY, IS4
FRIEWME., 7V =42y (clindamyin) ., AFLTFITSIVHR. T
TBRER., ARSZF AT, ANGSYTIR, PRIV L, FoO0VE, T
RFUVYYB, ATy, TY—VE, RE, rhar -, A T2 F— b
L ZnhaFrV—, yakuxV—nlBLCGIarS—, FEAF Ty, FIIESF
T4V, BOUCKETAARF U RENBTFNZ, MiBEZ, BEHMICRSEINES (
Bz, EEBEELLIRNMNEZNBT SRS, EHRREOFHERBIT L EHIE., KB
=7 FAE. BRANAT—FTN) oAEMKE) (FRE, AFb<a4v v, 24
A, NIy, KUVIF2y, BEEAALFI>TIF, 2, BEB~7 = F
AFELBGANTI 7 P7VVBERERBTI 240 ) £, MEEIE, LEE
HThoBL. flAE, B2, BE3FHEE4AHRLT7 7o AR Y UREHENES., C
NHEORAG, RHEHEHME (FoSLBEEE /S LEEBEOmMAEEL) KM LTHEMET
HEHB5, PrA3FEANE. BOUKREEARIBEOR2EEERNMND LLEBRNICHE
TEHERMOFHOEZEIKL. BNEMOBHEZINH T 2D AEARHOBERAMTHIN 215
H. FCAYTHILES, Y¥£ER, BEORE (Wi, rhaHEFHIIHT a7 LILF
— KR HED)  BATFLEIAPEBEHENBZMUEBE., FELTVWAAEEND 2 EXBHER
TORZLOBEREERTLSCLICLD, BUAHEANEZERTZ LN TELS,
(o005 6]

EFEOAHMBLAZKROMEME., BLEGRIBRMEBEOAZFLLOTHN. %Al
MEEIEEHY FoEiEEs (A2, MENBEEI-ZIHREBE) 23880 Tdhh
(F/, WRThHh, YEETOIH, BFETHIN)  BEFAEZFCLOTHHBS, FiH
EAAELTE., MEMNAMSEOHE., RASBLIUTUAHOBRELESTCRREETTFHIHTS
N, FELLR, 50HMEIEFHETHEI D, ERRITEDEEFLLAZVLHME (Ffl .
HEMRE) FMENABEBEESLIARKBETEDLS, SQAJOHHICEID, BEKRERETE
BTEDLDNIEZEHOTHELEOKENREIL T, BEPTET D53, DHhIEBEBEH
HMETNhB D, #FEG. BREINEZHEAEEEMRIZILEELLTIZIEOTHELESL (HlX
., BFbE., FRERKCIT (FlAR, MEEZEAEHREICETTZ2MEICKI T
) BHEINEDS)  HAE, HIEORBBEMHOELEFRLES. BRYPHIL L > TH
HXh2pHEREEBLELECREZEDRELEEHBENES, FIRmABERELLT
. 7k FY (arsenzazo) 11, 7oA FSI1 11, PYyFeyL
TYI11, ALFVER, 200 L7992 TEIXCZUL 7L V—SE fo
r Mg? T FF2T7HEETVI AWREZTYITIILI. brFRBY, AFLFE—
WTNh—, BEUE—HA s T owr32h%Fohns, BILETERETHZ 7T T v —
Th—, BEUT 7=/ — LMLy FEEEZERYBITCHFEBECBLTHERHTH 5,
(0057]
ELDOMOERHAEZMEDPCEDLDRS, AL, W<OHhOBWBERTE., BEO LD
PlEoKMA (2, EEK. MEL, BRBROER (process extens
fon) BLUMBRKE) ZMET 22D EEFNED, COII>AEBEOHBREE, tho
LOEEBE. HEYDTNOHNTRE> T, FRHEAEAEHOAETORBERE->T &0
I Bs, LTk, MEANEERAT (VEGTF) , P YAR—IVFHEBET (T
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GF) (M, FSYAXR—IVI/HEERFLAE) . /hREKRBE¥EEF (PDCGF
) . FEHEBEF (EGF) . MBHREFRETF (NGF) . A YAV VEEHEET (AlAE
AYA) VEBEEE L) L FUTHEHBERE YT (GGF) | BETHMEBEEE Y (FGF
) BENBITFONS, 2LOHG, CTHhHOHER., XX/ RLInFEEETCL
BE#HENRES. AlAE, WS DIPOLFYRABF—IVI/BMETSESPLYENMTHT
HonhTwa, HERKR., fIZE. AXMIREThSHBURZER IS LICELDEY
HEMRNFOERIEIN LS, AR, ECGFR., HEBICEHEh2#HERMcETDBES
sNGCFBRXU/EFRREGCCFRE., RBFLEIHBERICEARAINIHEMICZHRS | &
ETH B,

{0058]

HEEFEZROFEANET, A YERFLEMARBEEDESCTZMENELE T S EM
iRz HE eI EZAITZLZEEMETHIES. BB EIAIME. Fehd
BoEkEFrdREoBBEHEOBRELCES TS (HIAE, HBCH L THRENB LT
SERBBENCEET A CLCIVEBETERZETZ2LO0THLIBRS (AWK, HERT
FRUET LI, L LUEEELVWREBIEBLHFSETA L&) ) . £, 5801t
FEEHEG, BMA (FE, wEEAN (NGFERZIBDNFAZE) ) ELTOR
RRERELES.
f00589]

FZMHBEMEEL, BEE G0N, 7/ 7200k, Bkl —2, 747U
=5k, A=Y, PurE YRR, MELBEEREA, BERE S (MG,
BVHATF. BVIIIHT, Z470 /¥y 7ebor8y) BLUCEASA M
RELEODIEEHEDHSTET., FREBZORbIHEFERAENE S,

(0060]

BEHETFE., RN, BEANCARIREIRONLIQIEAEHZETREENSC
EEMHEBIN LS, EHERFEEBITVREBERLSZBENPH THLSATVLSE, COXI I
REEBITRBELLED, AERHORNTOREEBITREOERINEINE S, &Y
FEE7 TR, BAOBEYERHEBICEYSZET (WAE, v170dSLfxkdivyg
FLEHEREZENMET) BN ES, HH & LT, Goodman and Gi
Ilman’ s The Pharmacological Basis of Ther
apeutics, ®H10/k. LUTKatzung, Basic and C1ini
cal PharmacologyhEDABMEBEZSZEKT S E XL,

{00611

il

MRZEFCEEITLIHS WAR, HRREEZREETLI/D) . BCHEOMMAHSE
AEhEBEL, —EHEECLEVWT, ARG, ZWEDPICITHREN, BEENTCEEHE
DEMNRMROEHATHOHEZ, WNOERBERBILBLT, ¥MHREEETLOFAMKTEHD
%5
foo6 2]

FRoKBENLEH., REKAKRD. 7L, BE (FHAE, BXK) $LEFEBEOER
BRI, LYESdsTE3EYEEMREZEZ0 1 BED LS R2MEEZELLOT
bHHED, BT, #MRRE. XAFLAEEFBE (BAE. HBA 2087
HEHEABIUCG /FRE0WTIHE2KE) OBOVTINDL T, EMEETIFETIBLES
o AMBBILEBEOBESLR (AT, RT7FFREBER) B, HIRBE. FEFEBLUTR
EEMBTscLRNTE, chid, IRPIRTFFRBEFROER L TEEINEIBRA.
ERBHERAZMEANTKRETSZES (BIARX, A7LLHALEEGS) TREIATYL
B, Tl ZBERR, 22— YEZ2OLEEERIABRTHEETLIHRG. MEREDRK
BEBIUY T TABKOLEDORBRBELE L THENERS., LS >T, EYMEESTBBLU
AMEEHREEZRTFFBERANCHATELHALTLE LS, 203 KA T IVEA
Lizha., ZFENEBESSTCEEREI#ERENES (A, U. S. S. N. 09/
778, 200BKXU10/196, 94288,
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o006 3]

C. BIEAl. HEBIUF A X

FZMAGME., BERNCHTE SN EB32HEAZER, ERATANAIRAERBRI2—FT 2270
—fMELTR#EE NS, £/, &LAYWE. MOBEA, FHAIXZREZERAZZICLOD
TH-oTEH &,

006 4]

—EHEEBCBEVT., WA MIERBEAERAFFERMARELTCRHETH, 2hid.
A LTHEBERS AR (b, BAMETAMEN2 D, EHEHE (RPEFE
LWAE) micBBLLLBERIES)Y . 2. AL, B3 EHAD
Ll krFulyl W, 5+, a5—7r, TIVFVBELLIEERRY v —7
)Y LLTHASIEZ, THENOEACELEFROLAYD (HIxE. A7L—#HEL
THRAINTLIHRHE., FLEHEA) K, #do I'F /®EH (nanodrape) |
EFEREELRZDICFHTINGES, OEHEEBRECEVWT., AHE. 7354 (FlRE
VATYRERERAT—FTNA) Eoa—F oL TREBEIN, chiE, KEAKPICE
BMLTTFNAALTHBRTEED, ELERAVY—HELESELTTFASRAEICERE
NB%, ELEFOERERICENT. LAHE, a4, KEFLRITI) 7 AKTEMSE
h, ThEE, ZXNTFREISEHTH TS D, $HREIBHRZATVWEITHEDES, E
o, MAMmiE., BER. T TTLLIRESHOERETHES,

006 5]

kX, RATHMBREZ, BREAMRSCE>TEEIRNS (A, B, 2V —L
LLABWBAEELTALAZTNS) b, SR WREBREOEMAFREINSERAKEHE
N, ZAAMB. Fic, RBE, REE, BENTHELURRRFEL L IXE, <
M ZRAERRZEAHFORETOAAZIATVLAEAE (MO AGHMEROBEENILET S
) kKBERZEBCRSINWE S,

(o066 6]

AHMBCXBOEKO 1 EHEULEEZF Yy PRI, FHORDOBMBVIHPTAHFL L E
b/ s, flAE, v hicid, BCEFERTFPF (EQFORMBMWE L
S WEHMAELAMERFRALE ) 23045 46EAE0S 3K, &5 Clc & I
B, EOFBITCHEHBATFZEAHEERN, 250 RZO0MAE (ELEHMIKEDENTVLE
WIBE) BEXUHEH (M2, FCRS) 0L oRBEOVHESHEENBEZ., THI
FYRECR, AHHBFEEBOSISOASEAO I BHUENGENES, cO& 5 X
g, RTPF FRERYWHNCEETE T IL, 48y r—2YLTsEL., ThbE
LT, 1EEULEOFRHMRE, HEMEL LLREMOBERE, a5—7 0, ARER
HERTEREFRERINIBTFONE S, £, vy biE, YO Y (HAE. SLIL
Y VELL@RAILTYYYY Z—Fb, ERw b, H—¥, ARV, 2w Y
HE, WMEE., O, 20, HEE. AR, NI AR BEKE. AL —FFy
—AZ— (FAE, WRKOBBAIPMHELEFH R T THEESINZLD) |, RESH
FREBOBTTFEDO I DU ENEENE S,

o006 7]

ZNAME. BE. | BEULOBREONBOLDHIIBREINEBES, flXE. U0
EBBEREETSD., EREAMELIEEROFMOPR (deal ing)lc. HaW
GEEAE LR BEHOEROKIC, MEBBEORMBENET 2D ICEAETIES. 1
Fomit, BIBEOoRBSEF-EIESR. FREIFOBIEHMBEINZ EZCLRETINS LS.
BERELIESAAKCZE IR TEEL, Zhick o, Nim, HBWRE -G HFE. K
BIXUHEHBERYOEEHBRE I TEERINZ L0 L0MOBOBEBEPHEZTNS.,
mAgwiE, TEOoHmMEBAaEE, g5, F—4¥, ARYPELLREEHOENH T3 6
ODMOMBICENTEHRHIAEI D, FHEREE LLEEBREOTHLBR AR R
BEE, HEDHH T H2DCBHETHRBETERS, ZLTHESCERENA, BKKEE L
e rFuFrErdagrid, flal, BFRE0T, EHREE T, SRR ERLED
HBLEINE, REEHEIFEBINSBERAS TOAEOLBO SO ANERR (k
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id) D—8THDHED,

o006 8]

HH3—HOERBREBICEVT, BCETHEEFZITOHMAME, ARH AR JIC(TH
LBs, flAE, EEDE., ZOHMELEERAPITROAR PARICKAEE
/5, Eicky, kmid, EFEAZABYYRELTHREBCERSNESH, ACEANT
HRHEZHTHEAXYESDZCEVARABEVHHBE (FIAE., BEIZE L HEM
EFRILTVRES., R UBOHNY —HNEZEELTHRES) CEFRERTL
H, MHENZ2EBRYE., AHAZLTBEOLEBEOEGEHRTER FR2EBEOTHLES,
ARV, YSERSB THOLNELBEOLODTHLE., MAZE., BEARYyYBLU
AEBAEARYVELOUTREEAERXEEREMOLDIEFINICRIA TN EFLNS
o Bz, XKEHSFFE4, 098, 7288  FAFE4, 211, 2275 ;HE4, 63
6, 2088  FA&FE5, 180, 3758 BIURAEG, 711, 8798%LBOC
L
(o006 9]

WHEFEIEBHL 2R EILEMBECSVT, Al md@ME. BIEELEE
DEBNEZTT (FIZE, BLtAELEABR I LERLCEVHMERE) 285 0
FAAEBERELITCKRKETOF1OBEZ2S5CLOTHVES, F1OBR. FEH. EEH. &
JUEEBRTCEEA LY 2HELR - ELODNEEREEAELEL2., A iz
EHMOoE20BIE. EMUELEI1OBOEmRICAEL., TEERT., BEAEET LK
AMEFREEBERAHLOLBZOB ST FRVTE L, HCOEGERTF FEFTOBRRERZIZ
JFwROBERY (FAE, FYL, X=X+, "iEg, 7V—L, MBLLIGEARKEKD
) BEATOVTE RV, ZHAWR., SWHELIGEAMAPYERENZ LAEEEML ., &
1TOBEREB 1 BLUFE2OBIRIMBE, EFEREHEBEMHILAERMLICETH
EETHD, THHHEZEBRTE., SCEGEER (A, X7+ R) ZHCHAKMIE.
F1IDOBOEMWR (FxE, BEEFNERBCHLTH) KEGZE. H20BE2HKLE
5, WFNOBSL., FE1B5IC/ FREEz20BOWThDIIPERALZEZSAE. Fh
FBELTLETHNREZ2EEO -FHEREL2BHIRIE, BCEAEHELY (1 HEHEEREE
HE) rROCHRDEAH, BESNSH,. SRR THAERICHFENINES, IlOEMHE
BERLBVWT., Z4A5WE. ToZ23WHEHNAVTY, IZE, ROEREERNLBPLAHO
BRIICE T E N2 BoEBCIZBOBRENRIZ DOV avBEOBLRE R
BELLDTHOES,

(o0o70]1]

Flh, WAMiE. KB EZERERBOLAAE L TREENES. BERLBRER
BRI, Y (1BHEEAIERE) 2, REERTHEUNORATHRETA2LDTH S
c BEBHBEEER, BAMNEZRERREBL LT (FAE, AHEZIEREEDRE O
BAMNEGEEREEEE LT RATh2E LR, BREFFO L ELLELE 20D 112
TAHZELEERABEKT S, AHMHBSERERLE, O0BM, BE8BLUT/ EFREMEEND
B MMEREDS, EAMGKREEE (FAE., Gk, RBEARESCHIREET Z2BEE
BRE) TR REGENGEVWEENERRBEEOEMNERE LT IS REBERENSLOT
Hod. BEEMHBUEFESLIUFEREREEELZ LTI ZOHEGEIET. FAEHRNEEE
EORTH B,
foo7 1]

TRV RAEREEEZE. KATEEMOEMEOTVEERL. ¥WOH B & UK
HofEEEZodIWETHES, BRE NI Z2ARZTE., )2 AEKRKEWBIE. &
Mlekicl -l rAENS, KBTI B, Ao BEIAEIMNICAKMET N, 5
BEERT 2., PILEIMOCOEY (1 BEFHFEIERE) OEBREEBLCYLEORE
BELCE-> T, BA2BELTOBEREESIUCEWEEEENFEEET NS, U J A
EREEofELTR., KEETHLI v u—RAxz—Fb, WEE, AFLEla—2R
VEF e — 2B LU v R Ta A F bl —AhEREITONS,
foo7 2]
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Wiz, BeThEHedixin, pOEKEHNLTEELL AVERZWEIER % 2
BEE L AWHEEMESIERB TR BRGINBI2MECHEE I EZNIICE
BEhBs HA] ZHOTHEZIZAE, HE] &, EXHALAYHPICETT 5 &R
(I EHEFREIEAE) UAOHow 2K THL., AE THEI KX, BEEhixw
M. HIRA, BAaA. BIRA. REN. REA., MV ABREARBXT2—F 1
TR TENS,

{007 3]

¥, THEK | KEa—-—F oy 7HBEMOSLDE My (ATHEA., EE., E60F. B
LRl BXUCHERERNP R IFONEE) PEEFI2, BEMBBELAYE., BEF B LU
AT BELTRER., TV BITENOBERMBBEEEERFREIT S b OBEE,
ME. BBEIUHERRHETAIEHRIRENEZ TPharmaceutical dos

age f orm tablets] Libermanb#i (New York, Mar
cel Dekker, Imc., 1989)., Remington——The sc
ience and practice of pharmacyl] 820K, Lipp
incott Williams & Wilkins, Baltimore, Md. ,
2000, 8&LU TPharmaceutical dosage forms and
drug delivery systems] ®B6M, Anselb, (Media
, Pa. :Williams and Wilkins, 1995) ZZ0fEYRICET
MOXSICLTHABEITNES,
(007 4]

HEEA—T 4 Y HMBORELTE, BEEThAWE, tlo—XK0<—, 2
EETZANLVELYIOD—X, kFoFr ol o—2Z, B FOFrF oA F
Plua—ZA, LRRF 7oL AFLEle— A7 R L - BAUERBINIBERFD
Fry7/u¥NAFLELO—ARE RVEBE7ALBC )L, 77D LVERY)YT—BX
Cafy)<—, GoUCRAZZVIIVEME (8% Eudragit' (Roth P
harma, Westerstadt, Fa4Y) ThHiREhTWws) . 142, 5397
ELCIEBERETFLNS, Ebilc, d—F 4 Y HEKIE., BEMAEME, #lz1E.
A, BN, B8, mEEEAN. REbELHN. BRI CRATERA LR ENS
FhTVWTE LW, ¥EMsaRA., E—X, BRAEFEEIRTHIREETSIZEBINOHE S
MICHFBETNBI2EBAELTE. BEShAWY, A, S& . BIRAl, HEHR.
#OH., ZEHABICRAEAGEENI BT 6N S,

007 5]

FHRA (TAEA 2E0a) @, ARG, BAOEHEE LRI Y- ABIUEHKND
BROEDORMFREIBEREINDISOCEBRERBROSEHAIRLIOICHAETH S,
FEAERALLTER, BEETAAZVE, VB ALY LKW, MBAL YT LA
VIOV R—A, AU —-A, w2 b=, VIE =, - A, MEE2LO-—
A, ax)y, EHEFIUY L, ERF Ty, MKkGRREN LTSy, TAVT7 77—k
FuvTy, “Hlkr14% (silicone)., BIEFEY, Y¥TEBETILVIZTLIYTR
YOLBIXUBBEARITLONS,

007 686]

HEedd., HERERERPEBRELAHMICHS L., LER-T, ##FERR3E—XF
FEEAY, BRERBEORKBLRELAKETHEREINGCLEHBRELTHA-DICHEHX
N3, FELIHESHYEELTR., BEThiWwY, Tr7Fy, FLIr—{b5Fr 7T,
P+, BE (MxiE, Ar2u—X, Ylra—R, FFAre—2Z, S Fr—2ABXU
VIWEER—=N) RUFLFUVaA=N, VTR, RKABLXUCEHIL (Fl2E. 7
AT, FIAAERE) VAV FCYBEBFIEVIL, Eo—A, HAE, e FoFy
Tu¥ L AFeilo—Z, v FuFySu¥ilbeilo—2ZX, TFLEIlr—2, BLUY
=L, BOUTKAERRIY—, FIZE, 77V IVBBLCAZZ)LBIRY T —,
ARZYNVHEARYY—, AXHZYYLBAFLaRY)~Y—, AXTYVIE7I/ TV
ARV —, RUVTIZVNEB/ FVAZZVLVBARALTELRIVEZIERY FyRBIFs
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N, BEHMNELLTHEETHEO -, TPV 72AEREHBLE LTLHEHINES (
Mz, vraFryaeilAFleilao—2, TFLEelo—-2ABLU0HEELL O —
AR E)

(oo07 7]

WRAE, BAEFRRA 79— FPORMBEEZRRL T2 hbICERENS. FEZHEIRA
OFELTE.,. BEENABZWY, AF7VryExT2IT2L, AFT ) BHLY T L,
ATFTUE, ANvEBEJYVYYao—)L, KUzF L) a—i, 207 EBXTGHMmHNE
Fons,

007 8]

FEAE, R5ERORERROBET ALY A ZHETZEDICHERTIH.,
iz, BES ALY, Fr7ry, Fy 7o 0a—L@gBrr0 oL, AVRFY AF)
FrTryF RIS A, ALRFVAFILEAT—ZXAF VT L, RROFTTFOELEL
U—Z, 7FNVI77—kFrFy, A4, Elbao—A, PhF2y, TLERIEERY
v — (flziE, BBPVP (Polyplasdone™ XL, GAF Chemi
cal Corp#l) &) FHFETFENS.

(007 9]

ZEALAIE., EYoRIS (—flE LT, BlEERESBITONDS) ZMHE LT ER
XHLZEHRERHINS,

{oo80]

FuFEEdE, 7=, AFF % AEEFREFAACORERAEREFTHELBES
o HEA7 A YEREEEAELTE, BETNEZWVH, AABYEB, ALF VBB X
U+ 2383280088 Fohas, 724 yERAmEREAOBME LTI, E#HT
WEWNAVKIVBBIETZVFEATI—VALEIVBOF ) TAL, AV I L, TYED
DL, AR, FFVvURYEYANWRYEEF N DL ANRIANTBEY 7 LVF LT
FOSLARFIURYEANVEIVEFF)ILEY)  AVFanZ7BI 7031 F
FPUOSHK(EA—-(2—2FFFF2Ny —ANLFKanZ@BF )T LEE)  BXU
TAFILUHRBE (Y90 VREBEFRFYVTLEE) B E, AF4A 0 EREGEEAE
LT, BEEENAR0A, FA4H7>Eo74LEEaH. M2, BexXy¥la=y L,
Bk EBro YA, BIb2 PV EZ YL, BIEATFTVILVIAFARY IV T VEDY
LH RUAFLFLryBIUOaaty vy T7IvERENBEFLNS, EA/F yEREER
Hlomeritld, oF LV A—VE/SATTL—F, 7L YT ) Aa—bIY AT
-+, FULIUNESAFT VL=, AFTVVES)EDL, R)FVLD L — 4 —F
Lr—F, 7Nk (acylate) YIVERERY, P¥UIEAZU—X, PEG—15
09 L—k, PEG—400FE/ S 0L—F, RUAFY2FLVyE/Z7L—-1F, R
Dynl_—r, RVAFvTFLYAITFL T —FN, PEGC—1000tFI
T—FN, RUVAF 2F Ly IFY L —FIb, KUV Ta¥lryFy)a—j TFI
I—F/W, Poloxamer ™ 401, AF70R2ANE/ AV TN/ —=LTFTIF
BECRVAFPZFLUKRKEGRMBERB7 IR BTN, EREEEAMOH L LT
. N-FFY N8 - 792 Fr00L, N—S90N -3 A3I/T T4 E
FrRUYAL, SUAFT7 72775 —F myristoamphoacetate)
IR EA VB EICTDDILANERARZLS R BETFENS,

008 1]

Fh, AMBIC LD, A, E—X. HFRERFCE., PEOESEOREIYME. #
AE., EHEAEZEALRA, 28, pHEGTASLICHREFA ZEEZFTHTE LW,
o088 2]

Fhpmanshmia, —gmic, A, TRemington —— The sci
ence and practice of pharmacy] (20K, Lipp
incott Williams & Wilkins, Baltimore, MD, 2

000) CRHBOELS BAMBELEIRERLELTHFEHEIAS., #ilHKRE, AAMICE,
2ODRODTFNARA D —NBIUEXIVIADLAD, YEHEWITETILHL N,
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HESNTWE, PV RAFNRARE, — BN, ¥rEEBRER ) —HBEL L
LETEMUTCHABRBICTZCEREVEHEINE, PV AT ADFH-ICHERE
NZ2FE3D°20ROMEBE. FEBEETSAF vy 7, BkERIST—BLUEWKILED T
Hd, TIAFy ZRZIXMIZYRAELTR. THPIVNVBAFL—AZ2D)LEBAFIL, R
VEECZAVBITHRVZFLUVBBETFLNS, #kEREY)—LLTR, In—XZF
RUT—, FIZE, AFLILBLTzFILEILE—R, ERFOFTT7FLElo—A,
A, v FodFvSo¥il—+dvilo—A, eFpFvroEnAFlelo—2, AR
FrAFNELT—RFPUDL, BETIKCarbopol ™ 934, FUTZFL
VAFTVRLERLUTKZFORGHIBTLONS, BHEEEHMELTE. BEThE0LH,
BaoTw A, FIZzE, AVFRDw P ABLTCRNIATFTI BTV ILEL TR
Ty s ABYEH, fARX., KFEHRMNeYMELL R KBEERNMEPHERLRZOREDH
Z2Fohz, 2R EOEMEERLSVT, 79AF v 7 EHHEIHEZNCHFEREINES
T2UNLNHRRUI—TEHEH, BEThAEWDY, 77V VBB LXCAXZ ) IVEBOaRY <
—, AEZITVAVBEAFI, AZZVILVBAFILIARYY—, A2 ) VBT FF22F0
CARTUNEBYT TN, A ZUNLVEBTI /S 7TAUFELaRYI—, FY (FHZ UL
i) . RU (AKX ZUNE)  AXIJVDIVEBETVFALTIaf)es—FY (A&5 U0
BAFIL) . RYU (A7 UNEy (BKk¥Y) . FUAZZ2)L—-F, KIVT7H2VLT7 3
Fo B AAAZXTZVDILVEEKY | B8XUCT7V VI NLA257)b—FaR) T —NHF5
Nz, HHHECOEMERICBNT. 77UV LER)V -, 1 BEUEOT7 yEZF X
AZDL—FaRYI—THERENZEDTHB, 7XEA A2V L—FaRY<w—
BYUEZHERMIB LI MONTED, NF XVIIlk, BEBOFE4H 7y E= T LE
BEESTBTIVVINNBIATNVEAZRZDVBIATVORSCEGE NIRRT —2 L
TREETNh TS,

008 3]

HHAVEES, REBMBHLAME, BEREHVT., FLEREEREBICEERET—F
AT RBETIEICEIDFARUINGEL., #EORFE. MEBOEYHRE 27—, &
EBREa—FT v iR taEREa— T VI MBEEBELULRAATHRAEDES LK
EHERINERS,

(008 4]

BT3RS, IRHBEZRERB 27O LmicO—FT 770tk
A LA REM7oAFZHVTHEMATS L, SREEEHEMNE (HAE, FEHBRBE
— A BEUCHBREY—-—XE2EHITH2A7ELEE) KTOVWTnHhRL>THEMENE
Ho WAKERIY—ZF3AT5FEMBEANE, —RICUBRETTETHLNEFE. #
2, EEER. BEREHNERARERER AL - THE IS, 2005, &
H, BEEEERSCMA TR Y—, A, B8 BIUHRAAPERAENDL, BE
ODFERAELTE., FiEREEHBEARKDE. A E., 77> Rl a— 2, Filo. &
EEABLUCMBEEELVO— A, BHE W2, VI F—A, 92— ABLTRAID
—AELE) . HEMESTREAKOBHOMKREREN BT oS, HBMEFEFRA L LT
., flAE, EaoRoFy Sy, ST R—R, Ry bh—, AF VY, ANLITLOD
VoBIEEREMmEE, BEE (A, SEF PV LEE) BLUBERBITFONS
o MAEBND-—AFERKRELERERHTH,, A MERABEGH ELTR., 7>, ¥
SFERELUWKER (B2, S/, V7 F—ABXCTIVIVa—R) TEOMH
MWEFENE, KARBLUERIL, IZE,. 7H7, TLVFVBIE., AFLEla—
AHLURDVE ) FraghfiInEs, RVFL 70 a—0, HAKER
J—, TFL LD —ABLUTTYy 2 A8, BEFEELTHINES., BIRAR.
BEFILAHMEE T, BABLIUTCNNYFRETAARLBEETLZ20EZNGTL52DCHETH
S, BIRAEZ. 200, P20 LEBELUARAFT7VCBALIYDL, AFTT)UBED
CEAKBRFRMED M EEOBHEEMILSBEREINS, Yy 7 AMNAESE TS HEME
SEAIE., —MK., YEZEMTFTHLONTAE, M, BB T LY FE, BREB X
UhkMERBEZEEZRCTHBEEIALS, BREZTRE., EY2 Iy 7 AMPLEGL, BHE
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BEAFELZEIBEEOWI AN ET R, EBHNL, NTLHET S,

{0085]

BEOaA—FTs v IPIMBCEFEFLVWIA—FT s vy FTEBE, YEEERI-T, BLXDED
Baoad—T4 v MHEEHOTHBELEZEN., E—XBLUTERIZODVTHADOKRH T
N7 4—NZ2FM323LIDBRBEMREENEZ, IEORBREEEL LT DI,
R, BRAAFEBLUERAEEOHGETEDY, Chidk, BERBRBEILOOARBEEINES
o A—TF 4 KM E. BHAMZERNA ., flAE., A, EA., 56848, wEkF
. REREEAEEAFENTTE &V, A[HEAG., B8, 2—F 4 7O EEZERT
HEHICHERETE., —ERE, ZRIT—0EREEBECHLTHI1I0EE%~50EHEY%
YT S, AN EBEAofELTER, RVZFLyF)Va—J, ol ryiya
— W, PUTRFY TELVBYAFNL, TEALVEBYIFL, FEVEBTFL., Y
YBYTFNL, BRI FI, P VBEFVTFLN, JT VBN FLTEFIL
LERVMBERUGTEFNbEE S VLY PR BFLONSE, BEELEAIZ. BFELIE. O
B TR TELELL IS DCHEREINS, BHENERELEIZIEL L A EALLA.
FlzE, IRy AFN, RUVAILR—+BLUTURDVEZLEDT) FriEETH S,
WEEEAI, BEEXKBITERBOEEHRZHEBE IS DOICHBEEIN, —KIC, 22—
FA YT BEBRERBPORVYT—EHREORFIEF25FT52%~100EE%KHEYT S, 5K
RBREAO—FlE 2L IrTHL, MORESHELA, AR, XFT7V VB I2ITLEBX
GV ttu—- N E/ AFT L ELERFEAETNGES, _BIEFE2UOEREOERL E
ERHENESZ, £, PEOTHA., HlAKR., YVa—r (fIZE, YAFar) 2
— T4 Y THEMCENLTE L,

(0086]

RUT—<hFU TR

FEEDHEET PN IABLIUCESRE NIV AOBMADPBEBCESRERNTF FOREFEIC
FRHENEB2H, E0@EEPD AN FLL, ChORGXAEFLEEHOFRY =T
HH BN, DBRBIUCHRBTu T —LoOBENIODREEES., BRIV - F
L, BUT—ik, MHIPFREIASHBMICEIVTERIANSG, 285 TEEEREY
HRLEHTHOELID, JIOBETE. ML AREBEREE TALZ7HRE XD EIE
REZEZOLAESZ, RUR—RJeFoy )l (BBEHMIKE, WOOEEBE%ETOKTER
NS 2HEE) OFBETHDE, TEERT. EMrd>ERE RIS —LDEBELE
LDTHBLEBRL,

(o008 7]

EEOZHICHBAINELAENEGREEY—2LTWE., RUPIF, RUH—=FR*x
— k., RVUTPALEFLYy, KU FLrySFya—b, RYTPALFLAFT R, U7
FLrysFlL 72—k, RVDEZALTF7TNa—L, RUEZ LT —F, RV LITRAF
o, RUNpHF k)b, RYUEZ gy Ry, RYF)a) R, R)oFig,
RV LEAVELIUTFOaIR)YT—, PAFNLENVO—ZA, e RF 7 0F 0o —
A, tAae—Rx—FN, A —AXAF)N, Ztoilo—R, TZIVLHRITAFTIV
ARSIV NVFRZTATNVOR)T—, AF Ll o—RA, TFILENLO—Z, & FoaF
oo —RX, ebfaFr o iAFlieio—A, E ROF T TFILAFLE
a—A, g o—A, oAt rvEelo— A, ERBBEEYLVO— X, BT 2
Brlo—2, ANLRFTILZFIL IO —R, =B Ilo—A, Bt lo— A+
Vo Ltg, KU (A S0 NLVEBAFL) . KV (AZ7 )@ FNL) . RY) (Ax570
BT FN) . KU (AEZVNEAVYTFIL) R (AZTVILE~NF L), R
(RE2ZUVEBAVY TV . BRU (A2 00ESYVNL)  R) (AXZDLEBTx
Ny BV (TIZONLEBAFLY B A(TIZIVLBBAAYTOEL) [ RY (FH UL
BV TFN) R (THVONEXYETFLY RV FLry, KDLy, K
VD (xzFLryF)a—j)y R) (zFLb gt FEF), R) (FL 7L 720 —F
) . RU (B vba—i) AU (gL . R (Eleezil) . RO AFL
VELBUERDEZNERIDRYBEITFONS,
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[0088]

JELATERERYs—DHlEL TR, mFLUVEBYZL, K1) (AX) 75008, R
DF7IPF, R —BLUZORAMPET NS, E9BERV—OF &L T,
alRRyY~—, FAE, ATV a—@gOR Y —, RUMKAKkH, XY (A1) =
ZFNh, RULRrY, BY (BB (butic) By . BY (FE®E) ., B8LUTRY (5
JFR—a-H7ussbr) BE, EHUTCRREARI~Y—, FIAE, 7TVFrBERS
CletiozsEE, flal,. 7F A2 8X00Vvao—A, 73—, ZDLEFEK
(b2 &,. A, 7FL, 7IFL2O0E#. ., e FoFf i, B, BXT
BEEHICI>THENKETODNWAMOER) . 7TVFIVvEIUTMOBkMEZ VT H,
A VBLEUOMOT T I BLUBHAEZRIE, IRV —GELCRKZFORA
RENBEFLNDE, —fKiC. ThHOWEE, BEMNMATRERLI A ERTOAREA
DRBREOVWINHRE T, EEHREZHFE2EKE (bul k) BERLODGMENS .,
fo0869]

RueEEhdFEEsEERXy~—¢L7TEd, H. S. Sawhney, C. P. Path
akBXUTJ]. A. Hubellik&b3Macromolecules, 1993, 26

581 587TKEEBWENEARBREEL F 7L, KV 7 iy, A4y, ¥
FFY, TNFr, RUSEKY, RUTZUE, 7ILFBIE, Y2, K1) (A4
ZONEAFIL)Y . KD (AEITYLBFIL) , BY (XAEAZ7VLVETFL) , KU (
AEZTUNLBAYVYTFIL) . F) (AE20LBAFIL) 0 R (AFXTVIVEBEAY T
PN) L RY (AZZY)NVBIToIIN) KD (AEZ)NVE7o) R (72U
WEBEAF ) . R (P2 IV TaEL) . KU (F2UILBAYTFIL) . B
UHRI) (77U NEBA 72T BBETFLNS.
f0090]

M)V AZGIIO AT 7R EOBMRTFOBETHOE, CoBE. XTFFREE
RVT— P RAEFFRTAZ7OH T RILORNBILORENTHED, FOATERY T
—REBRLIZMETHEREIN, XT7FPFEa7 (BRKETHRRELILBZEETELES
) QAE DB ERRBERE I AT VWS, RHAZTEBLWTRHICHEDOR, A+, 270X
T4 7B8XU0~AM70A7 N EEBNECHEAT S, b0idER, &)~y —1d, K
ELLREBR (F/A— LS4y FA—FILOERICES) ELTEEEREELEOD
ERL LAEMOEERNLAFRCE > THERHEIAZIHRE., o3 FaesrrhkEns
WTHHEBLE, RU—@ERE, A7 LA@AT—7, RALEXZEMO S0
F—ETFNRARADA—TFT A T ERE—FTTOERETHOEBR S,

(009 1]

MU RG, BEIANARL—-Y a3y, BEEE. BHBEBLUTYEZSCHLON M
DHEFELCIX-TEREZNAES, EFREEEI /X707, FlZE,. Mathiowi
tzBLUlLanger, J. Controlled Release 5:3—22(
1987) ;Mathiowitzb, Reactive Polymers 627
5—283 (1987) :&ZbU0kKMathiowitzd, J. Appl. Polym
er Sci. 35:755—774 (1988) kL#His>h, EEERAIINDA
TAa7HUOEDCHRBRENWNEEEOFEZAVWTHEEINE S, AEOERE., KU~
—DER, KEST, AEBEBELZLSTK., flZE., Mathiowitzb. , Scann
ing Microscopy 4:329—-340(1990) :Mathiowi:t
z5, J. Appl. Polymer Sci. 45:125-134(1992) ;%
KUBenitab., J. Pharm. Sci. 73:1721—1724 (19814
) LRHRBOEIIBEEFLOVHERILECKEFET S, M AR L—YarTtlk, Ml M
athiowitzb, (1990), Benitab. (1984) 5XLUTJaffe
T 2AERFFFE4, 272, 3985 CH/BEOES>KC. FIT—FHEEEEHBERI
BREIE5, TBEEFEEFEEHRE P TRREOWINDITHELIRTFFERY Y AN
KEmL., Behea, KU (Vo7 ba—i) REOETDMEERE2SHET SKMEPICE
HE s, fRohkzwlbyVaryze, KBTOARBBENMNEZRLTEAEOIIOAT 4 7 H
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HRLEFEFTHRBETSE, —fRic, RUT—REBLEAFLIYLEBEHRIEZONELL, LD KE
T (1 ~1000270Y) BLUBEEETZIZJQA T4 7M., BHEEERRY =
— Mz, RVZRAFNUVBICRIVAFLYEE) KEHLRZIOAEBEIKE > TELNE
o L LANL, RVEAYREORLZEER IS —ERITANOBBILLI--ToHEEH
55, coOs3ERI—TR., v FANLFATELILEABIUTREREPTFETLLE
EWHEHFR L.

(o0o9 2]

Ty FPANIHTILHATE., £9, FUT—FEABML., XLT, BERFORTF
FERESTZ. BEWE, YUVaVva ok BRI BEDCESEBRBELAPSEEL.
RV —DEO5 CEETMRARYT S, 2w NLParyEEREZHES, KU —KTH
B3 2ETmHANT 3, BohEI /A7 7 EPOAMI—FT AV TOTAYF—¥ 3 vic
KoTHpL. FEHMTOBRKEHRZ, 1 ~1000I /0 V0OEREREETLZIIOAT ¢
THZOHECBLNGES, COFETHREINZERAEONNEZTE., BE. FTHETESE
THd, COFEE, KALZEFRV—TREHTHESH, 1000~50000D7F
BE2Z2EITARV—2HESHFEHCH LTREENTH S, BEREE., iz, KU EKY
TOFHAOEDICRGFENLE, CORETR., EWE, BRINWERUT—0OERERFB
B (BIEAFLYEE) OBBRYEPHRERRBREIES, R0T, EEPEERET S
crkickhya—r (silicon) HEAEDHIZBREBEIE, T VaryEERT
5, 24REMAK., BREIHMEATIESL, T VY VEBEIELLTEEORY <
— XU RAT 4T DL, BEIANRL—VYa vy EREBERD, COAEIF, BRABLT
E@HAnFREBTARIUR—DPOHIIZVOAT 7RI ZLDICHEHENES, 1 ~
300X VN VOERZATAIJOAT A T7HCDFIRTHEINGS, ZHREOAERE
BRI, FRATABRIYS—DRADEFEI GV, BEERTE., U ~x—ZE{AFL
(0. 04g./ ml) CEMEES, BNBEOHEEEME, RO -—BRICHRE (£FE
HoOBE) FlrdhEm (BETEOEE) 85, RVWT, BREFROIBEEETELE
T5, _EBENIYOAT 7. Mathiowi tzi T2 KEEHFEL, 86 1

62785 THMEINES,

(o009 3]

THNER)e— (FZE., PVFyBESLIERVIA 7Y &I AR
vEBRRUT—THEEINEFO S NVIIAT7 07, RYVYT—FKBEDICERL
EMBERBECETRAEMPICHAAAR, RUSR—EEGWE, EXHNABHEOEMR £
WM BEREECELTHERETSCECLDMAMENES, BN B3I 7137 4
7iE, MazE, Salibb, Pharmazeutische Industrie
40—11A, 1230 (1978) DI >34, BEBREALVELBRTETT
L, FMH o7 7E, Rux—Z2BEAEABRIAMEL, PUFRIVRIXT7—FE
HET2CLicsODFAMELEITNEDS, HlAE. AVFEFIAFIVEa—2 (CMC) 2 ¥
DA77, RUST—Z2BBERICHE#RL, AL Y TII/0RA 7072 NRBEE R L
Kb EBS, PTUER—F/ BUVTZFLYALAIR (PEIL) 2#HBTHE, 7
Fr—hrxas70A 7l 0oALRFLVEOBIERENE S,

009 4]

fhoXER, FlAE. B, a—Fc>5, XLy b, #k& (s 1 ab) BXUFNA
A, BEFFIEMAREEBLCHBRIE., AT CEGMBOBRENTEKHEE
HOTHEMEINESE, RUT—l. ¥§F. £/3v—¢tSawhney5. KHBEDOPEP
TIDESEHEAL, T/ X—%3UVRATEHEAIYZ R LHEFHINES, EGE.
At TEAVYERTETEDNES.,

{009 5]

D. 8BEHFTINA A

WIRLTTiE, BLCERAMRTF FEECHIMEANEALILVE, BEERME VU &
VERFRYEYRY PHOLBIPOBEHE LSO FE (H2E, 750V ry—%HEH)
EEBETLZV)IVFERRIERy FETRBEENEBZ, VYV, BCEAEXTF P
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C1HEBUEMOEANORESIAERARCITADNS IS 1 DU E0RE (Fl2E, »U
VINRLINOEBMICH > THHBEHZRIIERNBICEETZHEFTICEI>THEREIRS) 5
RAELEDOTHVB/Z, ., EKEHE., BEA., A, e Fo S LELEIESAEZER
THAMEZEEBEIOREHNKE, BLUHCEAERTFFEBE2ORBEALLEAREF S,
RMOEBRELELCEVT, H#1OKER., FHEREIWEACEGERYF FERIACE
GEXTF PR TEANELDOTHOE., B2O0RER, ZXSFRrRELRGEREHAT N
DMAZBERERLEI KN EEE2RDDOBHREANELDODTCEDBS, NLLNDOHEKD I
ARHACREBROGEOMOIEMBERR F (FAIX., MBNMHEE, HEH. BBA &LL<
BHEFER., REE (Flald., L8, iy 7 L AFL LRNEREA) 3 thoili
K, as—Fr, HRIEAN., BERTEZEERBRO 1 EHEULE) 2358840 TH
W85, EERVNOKEEEBEBLEOT, EWEHRY LT H, ANRXNFa25 K EORALEHL
THEHENE S,

(00961

I 1. #5747

AFMECLKOMZTOFEA., FlAE. M. BEM., THHSZEEZEHALED (F
2, MEYEBIUCHEBEATRE) &, 18 nERE A YERTHCEST SR
RTFREBHERPICBATZIONEIL, KB (pre—molded) BB, Thbd
DEANOCI1EHULFZFLLOTHOIER, ETRERT., MEWEPIEINES, BX
G/ 75 ERod0RBVWHESIRAONE S, EWHEHETHAIK, EX 356k
ZHEAAOIEGETTOUBELTHAHINES, ZEMEEEFE, BHEECEEY—
KaMEETE L, —HEE R OFEBICEML T I (fI2E, #mEs LK
zEfA, a7HEAN, BRELIBZOo—HEBE2AKKGEMIE, F3AMEERK (
Mz, BRTEBEEZFEE -t LGRS —-tom) ) . BERATOMEOIZIZY —
BRhR2ENRKT S, liMESHFEREEZDME (Chi@Eh., BCECHEBMOER
KTHDEBL)) ZRBELTE X,

009 7]

A. ®|EHA

ZMBRTEITEaR s LmEIC., Kodazldas LlEdH@AT s e (FIZAE. Ik
MEREET27H) | FHLENVT7ELTOBEEEREZTES (FIZE, FREHEKMT S
) CHHATNES. BCESHERORE. W, HOWEBOHBICET2EZEWHEOD
BEE, b CEHCEAUARTFPEHETSIEEOMOHE S B ER (BHEe LL
EMOEMEEHEEOHESGE) ORBERCI-THRETN S,

{009 8]

FIOEBEEBECSOHT, ZPWEHE, HONZNHEREHHI2-bEHEIIE., &
MR, WAk, YLELT, $RREBFLLLEBELZEOEMO—-RELTHERAINES
o LR T, A NEIC., BEAN (X, OEERABOBICAF M LLEH
F—FTNhblkka—F v idBrcbickoT., L@ LtEDI—FT o FELTERE)
VERBmEONE., BEMNRKEWEEMOVWTANICERINE S, ZMETHEREIC.
Fihar. FHPEREFMFEC, HnZzHR T2 (i, FE. BEE L IEHEE
HEOHRE, ERERNMPBERINBZVAIHFIEVHOFER THFCMETHS) . £k
BHE (FRAE. BPHEHORDICERLLIBRNSNW A, £23HEMMBZCEL RERK
B2, YrEhicts) ) EEHBLUCREI A L-DICERHEINES,

009 9]

HBYHEREESL, BrARPTOMM (hemorrhage  / bleeding) &M
fIdsky (¥hbs, ENZERET I D) OHBLBITAHRAKFEEAELHEL TS
o ZMBNERBTEIITTHLAIMOEHREL TR, AEBEH., EEOEHBXUBRANREMN
WEFONS., ZWEHE. BHTHY, ABEFFHOBCEMERZELTLERAS 1
FROBERFREFHAETH 5.

(0100]

ZoBER., mMEUAOROFENZMIEEF 3 YETLIRDICHFERENGS. ZWEIE. ™
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BEROREZMEFERIGEIZEDECXKBEERAEINRS., ZWERERECEMMIEC.
MEEFEHAY -S> LTHEAENES,

(01011

e, EYWHEHR, — M aOEFH, EFWOAE (periodontistry).,
BRU—RWEHPHNLBCENT, NV T7ELT, BLUHMmMOHEE LZNHE O
DHACHHAETNES,
fo102]

BERE (KK, 74> T2 LTS5 2FK, EAI0K, JuorArSEkkidxs o
TAYCORIBE, BIERFX, BESCOMENREERE (IDIC] ) | BOMERERBEER
B CTHUS] ) ) BRcsds%MEBOEHL TR, ZOFABRFIEEORERE L
BHMFLTVahd, EEZAATH S,
fo103]

FOEREBRBEBNC., WEIEELZ oMo mic., FHBEOMBEREIEEY
MHlT2-DcHERINS, ZEWEHOA KD 1D, FidkEHENZ X LIELEBSC
ETHD, TORRP, ZPHEHI, PERZEUCT., FiihcEHSLUHEERNENB S,
f0104]

THIHIOEBMBEICEBLT., ZWEE. fl2E. BOFMOBIK., B ds, £
lRHEL 1 DOHBEMLOMBADODNTNIOHERENH EIEEKTLZRVT LT
OHBELARZICLEFEAEICHEL TS, ZWEE., Filisid LLEFHRPICATRN
i, RiCHEZEDOHRUZERNTZ Y, BRREFWBLITCBREFHZEDOFIHO LD,
OUGREFHEBLIT/ EFEIHEEELLLTEAETNES., /. EPWEE., DODERF
MV TRHRECERAZE T THL, TOHEG, MU TEESXCIEEMFEROm A, FF
BEERE, fIZE. PHIRESE (BFca—Fc79%, HEHMEERNTEZ) . LDABER
(fra—F+>732) . BIRBEE (WO ER/RMHEITZ) R EICEI2EHNTNH S
DiEAREZCMEID DEBS,

(0105]

ZhMBEEEE Lo OB THHEEREEZAL, IEEKREHELES, LEMD
ST, TR, AL EBERKECAERMESZ2LO0REORMBEEEABIUCHESORRKICE
ATHOEZ., ZWMEE, FHRFLEGAELRLECOHEHEBRK., MERBKBELICT EFRLEHD
BEREPEBI DD, 26 CCERERFZIRBRVAIIZMZZ2-DICERHENES., Th
REEARFEHREB T, PIAE, BEERIF, BEolbeo, EAFF—fi (1 a
p donor site) ., AFHRERAOTEDOEEHCENT, HHEEEMBM
D, BREERSIUTAEYRENLSIEHEZRETH RDODELA3EAHAREZRFET S
fo106]

THIZHMOEBEBREBICIEVWT., ZWEE., BEFMALEZIAZV—-2LT. Bon
(MzxE, BE»PLD) PREREITIEYD, F-EBEEREFESEI LD, EREEED
FlRE,POOHMANZ 2D IKEEETNE, HHAVEREL, ZPHER., FENET S
B, RN CRETZ D00 BAE LTHHBEENES,
fo107]

FRNOEBMERBICENT., ZWEE. THTBE. NORGTEEIUTRENEXRENR T
FTEO—EYUREOBEOLEDLEHINE S,

(o0108]

FZhmEREL, OMBEZEANEZRAESREDELLTHEHEZLES,

(o109]

ZEBRAAFHNTEVWES, NEENEHMEBRIRBENEGSZ., AL, 2 T7E/-E3H#
g, BEAHLS A ERTHHENES (FAZE. MRS TERBEEBBENAE, K&
AR TEBICHRBEE, BEARP RIS EMBEINES) .
fo110]
ELICHOEBERBLCEVT, %WE (EH#EEBLIT TR EBERAENL LT
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EEHETLAAMAESE) B, ARBEEROBEIUHEERERIBI T 2D OHM
BRREHEL L TCHEATN D X7 FFREERG. EBEMBOBEBLICHLERET S

(flzE, U. S. S. N. 10968, 790IKEBRDESIC, HCEEERNTF R
PRADOKEZCHEAZTNABE) . ZHABAORBEOV AT IR hEnT L, BIUT &1
BEZMEIHO MG AbLE BETHBCLILED, IO AOHENTREIED
KRBEBLCEREYORDATLED ., RHROBFLECHAON A REINEIEKAT
AREWC T B,
fo111]

R7FFREBEK GEREEBS LT/ FREBERAEFE LG ESETREOE
B8 &, BEERCEHINSG S, FHREHEE (AL, EFEEOLEHB) OfF
EEHEBIT A LN TES (il 528 ., LEFA-T, ZHEHIE., PHEMEZRON
s RMoNE . FrdEEELL{EEHILIRFREONAmOMBRER TGS, &
Hickb, BEFLAEERE (HAE, ERELEHETZER) sfiofBEEMUTZREND
HEBEOBANENELLIBENDEMEREINES, BEE, AEHOHEKMW TOULE DI
FHETFTTTHAIABILEOLEOBENTVRETTHS, AL, BEELTE, HE. H
btErr3MoBEBLCITHEIAEHBO 2 DOT MO KN EREEDE BT S
NHd. FELLR, BT hh28460E5E., T8 -2#E& (FAE, REARRE)
RE2RBEURETSTEOZVHABOT THOBENEEFLEEEEEZS T,
fo112]

FIBEEORECDABBEKCBVT, ZHRME, RRERZHEBLES (HAE., BERE
REMBBL, TORBEEIY ESUEHFRELEELT) PO T, HBRET 2RKME
BB LES., TOEIEHRE, MRRAMEEMBHMMOMYEEEZEERT S L, HIE
Lt ERNOBEARBRICELNAHERCE IV TR TFALE &L - K,
fo113]

B. E¥iIREE

—RIC. PEEINZWEOBIBEALAOER, iR, BEORETTELIEEE (C
hig, AIBRCYHOEE, HEMEOARELLARH., XKEOBEE, BEOKEIBXIU
B, BEFFIMOBHEIEEETHATERINES) AEREUTHEZS., TOEEF.
HlzE, B~ 70)y P ~FHIVDy FILME (WZE, - ERR3EFTIV Y v b
W) ETCHATHHRD, SWERPEETIEDICHFHENZ T ARG, COBICHK->
TRZZ, fl2E, ¥V oryE, PEZEETSZORBHERCHEREINE, A, Fa—7
FHRRIAVA—ZARMIVEEBPISZBVEBEARLIDBELEYTHIBES., VR (BB, TOME
ME., FR3LAYPLEEETSNOERFEETFOVLTINICELTE) B, BTN
ERRFREOAMENEEERERTIDIOLMLEREREBK®T 5,

(o111 4]

VEZZUREBEINDE5., ¥H0EHNBE., MEBOEWMENIZ Y FRA Y, XiE
ENBHEE, FANEXEINEZHMNOEE, BLUEFIOREHELOKEOREREDHE
BRIGUTHEATHH B, fIAE, LnEMET 200K MOBHEE., Bl
e HmELREoOHONKELEYZ, KEEEABKTOLBRERZINERL COM
HMELXBELERTLELEL 25 %R T 2O AT AEBTHELBE, LEMEZ Y S
RPOOHKYWOEMBRRER, HAXMMOEFELENERSHZ2OIKET Z2RME., REBE
HEEKTOLEBEREFREINERLTETAIRMEEXRTDLERLLE25%EBETEZONK
AoLZBTHHBEZ, BIEBLEFPRETLIRDPOERMOENBIR. WEOKEIDHE
DHEGOHNINPERINADEETLZRHME, PHrH2UEOFEFETFTTETARM & EX
THhEL Lt 25 % MBI Z2DERTEETHHES,
fo115]

BHEINL2HEKMOBRBE., MBRAOKEOEEERIEUTCHATHELE, EF LAV
BREar#HBRACERLZBEEZTIMNITIZOCAETTHZIONL L, EEMEE., MK, K
HEiw., B, BERMEBHER., BH., B, S2EEBE (2, 8 LEB) 50
BREBEACERNEETL2NENTHHBRS,
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fo116]

C. B5 /8

ZHEME, wBAOBKORT LIKRBMEEINBE, BLXU/EFhh3AhkE->T (WA
., FHIOAFEELEINANNNABC LI -T) EXTNI2BEARREHBEEINES, COXI K
LT, Ll avAiEhhEosH:, R@E4ARH., AL, HEEOEE, mIK (FIX
F, Hm e EET288E LEERORK) | S-EANKBLE (FAE. EEARE
. HEFH. LDEFH. BRFH. T3 EARLLIRERETH v TMH
ENBL, A, FFLLAVENRMEOBRSLINEBOMATHL2BE. MBAK. —
el mplcUMENG68S., HE. BE. MEAZLRIAXKEZETL2HBAKTH
D155, YA EFLRKENENAEG, CchlE, XL AV EEYEHOBRH %
MHLEBZ B TEL, BRIPLOBBRFBORELHPLES, HlAE. BCEAERA
EFHEBCEATZCLT, BIEANORNEEFREIEE2 LOEE LI AVEROBE VKT
ENs, EFL< AVEAEHOBSIBHEORRCERTAES., #REAKCE. BREME
offmAREYBED, AR, HHEEkE., HlkE. AL, BHOLELERE. F. iR
i (Flx . Mg, KBXR, $0MEES LG Y7V AEER, 2, WRd
LAWRRAYINIVYIELS) | $REBEOHKBEEHTIZHMPET > T 3 H5HK
HETHOHL. BHEOHEMNEEHEETZ2HRRE., AHABEEEOHRY., flzE, BE
EAEMUATFIFBLIUMBENGHE (FlzaE, 7oL 70y, CHI3EBMOKO. 25
~0. 5%FZHELBZ) 2EEHTH2LO0TUBINED., AP OEMERN (or op
harnyx) FLEMATECSHES, SHAPVEIERRAKCIOIREENGES., &
FORENMNAIBREDPLEELEINIZBEETCTEEALTVRES, ZHAME., LAEL—
ek, FhidkBicEoTREENES,
fo117]

Fh, 9Z L AVEADEOBHEANNLEBORICERECIHE., TONARMALER
HBRAOMBER, H. B, &, 7. HE., EEHER. O0ER, WA R. BIRER.
EHBEE. HEKR. FEEZINENTOYEAPESEOTHOEZ., BAER. £k
MEOBEINEMATS > EHIrEHEFRELITADNES, 2HMSICEROEKY X
VEELARAVEHIECSHEAEIRBRCERAINAES (FAE. MEOBREMAH AT
DYRAREZEInEOERNTRVEAMOYIEZEONARNLESR) . FAZE., AEND
B, RELXEETS., BMAOHOLEHTFS, AEOHREEZUET 2. BEFUET
B, EREFAEMLLIEBASHOEL (AL, BEL LI EWHALEZEENDL)
ZHHITHBERZE> T AN E, ARMLEL. #BAOBO—HOUBREES &
DTHHEE. BCEAUHEFN ZESHRABOMBIZE>sTHTabMWBIMONLBEL LT
., IkES., OEBATF—FALE, AFFPOEA, BARASHBLLLEWTYHEHICX S
B, FEMFHN., BRLH. EHERTOMHE., FLEHHMAKOVR (L3O
) BBEFLND, ChoDUBRRENELOTHZ, ARV ULUBRIRNEES L EER
BowHMEE->TITEDLNE, SHAWIHTZILTEEEINEZ D, FEZhb0HE
AEEBEITh, BLOMMEBEREIN-F 2 RO HEBREOHB EANOKRLE D DOTE
CEoTREEINES, BEPEELEIZESE. ORBER. . §., KB, &
REGBEZTEEBELROBETHDBA S, L0 BN CE., ZHRYE. BEShEEZED
FEEBICERENE. FHABCABOLEDAER., NBRALRE LT A2EELAET
HZITREEAERD.

(o118]

BELEAHRTFRF /SR (SAPNS) I, FHBICENTBESEREMT 5 —
. ERLUEREBEITCHF LIy S ARBELTCLTFHATRETS A ENICEN AKAED
EHLEZ, FHBFREL OGS, Fiih, IEBSLITERETLILREZ RV, £/, BE
EFFEMTBHILOROBRACEE., @F. FEABKCLZ2EBHNOETFELELT S, £ B
BEAKEI-RNZBERCTES, FHHEEHKER I CRERNCERNT20ESH
B, THEE, VDL OMERAZETS (ERVFEETNWEERBCEDS  MOSMSNE
WZlrtikkh, BRELFHRZLAECTES>SPLPENDS . BLXUTBOFERP TR, 2EAE
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KOMHICED REERIAEELEIN, RECEIHEISIZERECEINES., SAPNS %
HERBREFEEATIZCET. NHEESITCERTTOARMUBILB TS EBOE HIE
MEERENL, GO0HE. K, 8. SBE. FK. TR, IS L THIRTEIAE O
fo1109]

FlAZE., ToWRE, BE, LTOX3CLTTabhTwad, A8 KK, 308 % m
EPBRETHARDEBOBHAUREZTZS. UHEARZTA, BEZEEMG&EMICEROB L.
BEOHODEOLECEL, BETSEYHRL, XVT., BOMBEESEZLTELES., B
EFANICRIRIIICHBE Ny 7EFBoLHCESL., THHZEZETS2. BEETAKE
L, B89 5, MHF-RBOAAEwC et EZHETL2RED, FREZTESTANICEBET 5.
HEME, BCESETFFPMEERAVSG L, BAURE., MTFOXskLTIThbh
5, EMRIEREHE, BOBEFSEZREDIBRT., Chid. EEATEAETNSE YL R
HEickh, BEoMmofahon#HIns, AREE. BBRAKICX>TERKELES
WEBLTEZEBEBSZETEEMHMIEL (reach) | UBRT 2, MHERBRERLTADLYE. &
HEZPBOELDPHEI3HPECDODVTHRT S (FLEEh, BHOREERAEMESLNE
mEfbERECY (FIxE, FK) irEaZZ2AT280THOES) . ERENLEYEHE
FBRETS (HMEZIE, BElickb) , SHELBOMER. BEEEPBA T ZBEEE
HMOBMICEBLTEE L, $H2L, BCESGUHURTFIHEBER., FilixiThsz68
DEVEBRLERFTREZEHTZRED BEARZTHL. BRWEOBRHZHITE5 |
ARWLBOBERZR (AKX, B ZRESES 20 REFETHREEECLE S HEE
A, HE) ZES D ARNOLEESI LD BALEETOLIOBRHFEARY
BEREZARICTSRD  FEZHCRS FHORICHGEZEHS AHE (s cope) f#
FAUMNBEZRRBC T3 BEXFHETESSBCESEEZASME ZZHTFE2 3072 FHT
HEHICHFHINEG, NEBLZNHABOoM AL LM/ SvyF+F > 7 (gasket) &
RS 2I-DCHEAINES., ERELLTH, UT . ZWER., AXZNICEHTH S,
ZRTRVEBREMZETS. CNWEPALTLETFHMAPAETSH . ERFEMPEFERILS
ARYUDEHBE (counting sponge) HMHEBREINE, FHBEATEMEE
RTINS, FREZOERBEVERI NS, AR FHERAEHRINE, oD
MIZE-> T ERCENIZEFRNVEHRL LIEHRENS, O 1 DUERETFLNE
5, THIC., WEBREAESHTHY., TORERDE. BREETETHLE. KA
CHmNENEBS., WEEEE, BEIAGETHS, 2ELAMEBRENEINES., T FY
HKEBRRG LK UERERUVAZERKE TS, ABOBHBOWHES (FIAE., Rk E) OaR
FEHIBLES, BXUZDER, Fiit, BEEOZDIKEAMLTHEXE LB H, N
AFNF RN T ELELLBRZLOTHE, ZVWEIBEHTHALD, FHHFIKME
MEVWCLAOHBENRIDERCIHPEFMETAS>OETEKL T LRI TH S, H &0
HT2ED0RERNyFITOHRBRICED, FHRMEIEELRBESCEVTS50% & KR
ENBZ, _RBEREIB3WMBERPE., P BLUTHBICABII—FT o 7ENTHBD
L LEDRST, BV LABERPIEBEINBLILD, ZWEOEHICL»THRBRENES
o WS T TR, RZPHE., BEXFciRBoMNTOMBEKKEOLBRZEREESC
CEEDEFLLAVHERCLI AR ERETA-DICHEHINE S,

(01201

ZMEE., BAHBM (WA, HOULTWANE) hoFEOREATHREINBEMN
CEME. MLERELD, UToLiEEOCEMPEREINEEHETH>TE (HIAE. BIE
BEEREESIETLIRD) IEOMBIRELEZIIFRRTZCEAHDES,
fo121]

ZHEMPBEBCEAUERTFFERFOREA,. ZBX7FFE., B0 I3 B KARREELEL
BERICHERINENEGL27I/ BRAEBEFEETZ2L0THYE. BHEDE., BRENEE TR
ALV HRARBCHNZNAESZ, TORHE (WXE, A% &, FAaEh KT O0BEEZE
Z5Ckic&ky (2, MEOHBYTOBECESEEXRTFREERAE XS EICED
) BRICWEINGL., BoNsEARERE, TRAKHLIHEROHERZARICELXD T

10

20

30

40

50



(34) JP 2014-221830 A 2014.11.27

HEERTEIANETRETILAEN T VWED, ZBWMEEELTLABEBOFMAEIT XS &
ENTES, FAE, B, AHMBICEKOEKM CUEBRAOABELIHRERA
OMOXRENBOFMEZT RS CENTES, FRBlLBEVT, ARER, BOIKEYWEH
EFELUTCYMEZT AL, SEALEE (WA, AXABIUTHFERE) ( R IOER
BERFRE (F2AE, L—Y—%2E) ZAVCTHBHEE (CCREFZMARWABRICERE N
T3 LhHBRD) TEMEMKIZCLHITES, ZARYE. YHESMKORMIC
BHEIN, BRUERFHPLRETE2I—T VI Z2ERLEZ LD, BEEORBOHE.
MEMOBH ., BLUMEHXOBEREZT R ILEENEIRS .

(012 2]

BEaLEROBEN 22 ERIT S L, MYBIKELD, ThEz, BEREWEHEDNIL
BRETBCLPTES, LEDN- T, EahEaRE., fIAE., Bilek-T, EHEA
(AR, HTFEE) ZAVWVTRETSZ L, 8 LAEMBELHLI VR TP THERS C
EICEOBETINTESL, HlIAE. BRERE., FhEXKE, FLEAEEFLOBRTRE
EhBS, CNEFTOMRCEICL, EBRBILRZORETE, TMlkH2HBEZH
B2 Ll BEINERI., EAUREREILFTVERTERIELEES. Thik, #HE
PEWMOMICENTE, BUTHEE (W2, HEEFCZEHBMBRAIKKEAN) §5C&
MTED, ZTHAMELD, BUEES-IERELELTAME (M2, ARHEHR
fi.n ARYIBBICMONRNAANTF—FHH) OBDPBRERENZBETTHSL. [F/8EF
&, flad., BEEFEANANYBETABCAT L -H30vEB8HTHIEITED.
BARCEEEAZORRENWNITZCEICEY, GHEMNAKEREAOEBEFEAORHEL
THAThE S, BE, 8FE. FThetcgrwg, S=E, . HSBIUCEET
TEHICLELEDFHROEMALZENZ., R0T, BARBXKTTF—7TH. FHhisithb
heamEBicEAEIhS ., BOHRGHARME., BROWUAY (MBELTELEV) ZHEL
KEEITAHACLELLDBEMORDODICHEHAEAE., R LETRALAATYHECHEEGL TH
WMa—F74 27 (bbb TE2OKM] )Y s, FELLW., ZWHEHE., AEOME
(flzd., Staphylococcus aureus) XOIhTVLILE (FREFY
LE) 545, %ABICKD, HR, fXE, BHEOEFEE L EABICETSLIC X
HEFENFERPYGFOLNDE, a—F s FE3HE 2o, PRl ELENL
SUVA-—FPLVETHELHE,. ZWEHIHEDN (FAE, BRETOHB|EE) 25HLES
o HMICHHAETNAZLDTHIZHEFTEVWOTE., BWEEE L., EMIEH L TKIEDRK
TEFLLDOTHLE, TORDEBEL TV,

(o1 23]

ek Bz, PSR- ILEBEARE) &, #EAE (HAXE., e PEBEE) KEREK
DHBEMEEZ, ZEMIFEINIMEEAIZOMEBMNE (FIAE. S HOBRHL
LLdmBERMMI 20, BEXZREST I, BB ELZRET LI ED) IKE
AFTBC LI BEHINEZ, viBEHWE (FIAE. BCEGEXRXTF ) . EREK
Mrd, oL Tw20E., HELEOKRBESELEEEOAERD) KATHEVHE
CR#ENLZHBE, ENEBECAMB T ET 2MEMTICRMEEN S, siBEWER. B
— TR —Ts I BARF, E—oHOACEGEANTYF FErR 2 EBHU FOR K
BB TFFOREGMELTHAINGS) . HEYWAIKAIENG. LA EREMF
THEMIZ L, EGLTHEE (WAE., F /Ay — L BEAME) ZEKT 5. Lizh
ST, MBI EME (Fhbb, HBRAOKNORENEBE R T OMNIE) TEET
5L0THHES,
fo124]

FIAT—VRBERNEELRZOLRETARE. FNBEBKEATEELLLKRS (FIAE
AFY) BERRE, LD oT, BEEREAREATF PR EORBEHER. EHNK A
FrEEEh (flzd, RERCIHBOAF A E2E8Ehy) BRERTEHE A, KA (
A, M. SHAEDEEOLERYED) O Z /4 eEBTEE, BEREL
TEHMNBEREZERLES., HlZ2E. fiZMEBEZSHEI2BRE. BEXECEHEOELE
MELIABMBURITEDLDNAE, ELLRATEDLDNELEBUMERLEIFOMNMAEICHEHAEING
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%,

fo125]

Frn, ZERETSVOFEETHEBEIAE, WEDE (WAE., BCEEERTFF) &
RS EEMERE (HAE. ARNLEORDOYENM T AN LA WEAT S
CEOGETERD, BG3¢BERRITEOBELRRBREZLE DR S,

01 26]

EFh, ZERBE. ERMEOEEONMEBMEXRBBIZCECIIDRBBEIIES., §E
B OBRARE, ERNEBEORESEETSZ (Fa2E, NBORIFPAEBRICOBYNETHZOD
KARDICEY) . ZEDAOBETRMAEINZACEEEATFFE., 1MOohF 4%
EETAHABELEMILLELSL, YLD, ZERFIERE N EBERRIZTOHE
ERETIZEDHIE, 23 F02F5HI23HBBPEMEIhES., BCESERNTF PR
VIRNLYa kL TREBENESZD., FERLEEZOEIIOREMIKERE NI ERICER
N/, 2, ARHARY P REFHENATVS A EAEORERNTHEAE i
BETMAcHAEINED, REICID, BEAZERERCEFEMLTE LS, KT, C
NZMEOERICERT LR, ZERPESTI3HERRRACERREL., (F2E.
FMBYMEEZESETLIHERKLAM EZGREEMES LN, R E A VEFBHE LT
FVERTHEBEMIELIDN) | BERENWLI3E5R8E. TEZO0BKELDEBES, KEETBXU
EEA, BERAMEBEEZHAZIIS>HRLDOTHIBE., ZBERIMERELTHAIAE
B,

o012 7]

THRTERE., #RAEAIMEEF LI AVEREECT (AR, HEN ECZHE L L
BHmMABEBE) KiThbnBEE, LEN-T, HE5EHME., BENEBH LRI BE
MWARBHEORMLTH OB, BHHX., PYr23B8B# s -E3REETFTHTEED, SHEEC -
REAGERIBETIZRDICTEZONES, BRNFERIZIOLEORNTHHINSEE
G, ZHEHBE®E., KE (FlzE, BE (state) ., JEBER, KB, ¥$/-3F0#E.
ERLELLBER) offTe2E. BRILZIVHLES. HBEOUBFER. Lok
ABBRAEPLBIRLBLBVREEZF IR ERERINEL, BT Abh, XEME
CHBOoEBE0HFER (BELHLEBEINELORTHELTTHN, BELLTTHN)
RIGLBWHERNGE (BIAE, EREh, BT Aabh20BEEFEELE LTS L
HEEITNH2HUBHE (FzE, HELTWaD, FLEEAENULECORBHRHE ATV
BE) ) FAETLZIEEZEAEB 5,
fo128]

AFHMBLREOHEHXYE., BHBRANTOLEAYDEOET, 2. EFERNLLIRE
EhooBHEFNHATIEDEFRHI NG D, ZHEDR., FHETESKHTHER
ENnE, FHRETEI>ED, FRATFHTFEERTLILDOHLVWAEEST AL, %Ak
. TEDLDNZONFRHORNTHEN., TS5 Thhh, UBELBLTL2HBEEHEHET
BTE, 8XUF/ ATr— VESEDEFLZRFONBEREEZ, LI h0BHEHIiEC
St LSRECDETFHINZFMNELETOMECEMT I IEEERE S, &
SGENZ2HARMOBEITHNEETNIACEGENTTFFOBER, SXLLIAVERY
BoOBGENH T 2O AT HRLEDTHVEL, FIAE. ARNAEMEOERBENIRE L
NG, BECESUERTFPFBEIUMNENGERE., SOFHELZQARTKBAEZSH T S E KM
AHERTDS., UHEFEMORBNBENTEDAZTMEE LG T Rbh AR
fEnBr, BEIN34EAYHEHZ., URFLEOBEMT. BREBHEKR (K5 H K
THERREINZREHERHE, chid, BANKCEIEHES R RPQOROANBTH S)
CIBLD BE. R, R, KESK (CSF)Y | BEAh ol THoBd. SHAMEE. &
., EHE-RIrERETHOEDZN., RN, KB EzEdB#E T8 hERd, 2ot
BomELlLTl,. FREOAETRIETFONS, BEHKME. @H% (FlxE., ki
ERENE, FREABEAITLZIFRNIRTR) BELTEELEL, IEOHMEBEKKRELT
L E, FlZE, ZHRYITHOBIEMAZNEZ RS20, SRRBASHOBH &
MElT2-DICHAINE., ZBRO—FEHLELBH., FHHIETIZE, EDMNB
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CHREENES, Chickd, BHEMMCRELETNWE AR VAR Y Y BLUTHOME
OFRALLENTHYEFAWREEI NS, BMHAWE., T hArt (g,
WY EEE®RIIICE->TY BMEETNES,

[0129]

Fh, ZHEAYIE. ZEMARX (underlying area) (FIAE. kEHSHVEFEBLEE
BErrRMoERBKRD —EHE) 2RETZFHDREEHIAE. LEN-T, BYR (flxE.
By DEELEMI L2020 5202/l LES (Thbb, Z#HKkME. "YU T
FRREAELTHERAENES) EMIF-rEoESEY— Y A#EMET. ZWEREL
TLEBEZRETRCENTE, APER. ZPEIMEONBEKSAKRET. T EHE
LTEFEMTHCLATES, BT, LBHREEPWHEICATIWZELEEEX., &YW
HEBRET T ickoBREIng s,
fo130]

FHEmE., BRULUEBE I (FlAE. BREVPFRERAOBEOMBPEZEER (1t
ransit) ), BIEX*LELTEI DB EEINES., ZHEME., TiHRHE
HEBELCHEZEVESET (F2E, BFERRE-TERATHEONAHTFERABENTDH S
HROMIE) THEHLAZBE, AIRKERTHS, ZHERWBITCAER, 2Ok %
BETLIEBYAERONEEINGBEBREINAEBEEEAT 5.

[0131]

¥/, HOCEGHUERTF PYHIKBRELOHEE T, UENIThDh 2 RMMEKICE
FTBERHENEG, FHOE, BEOBRHZHERITIZDIC, KOFVWEETEHEINWE S,
Chickh, EHHEBEOAMIIBAC LR LT, GREHCH L THEIEENER S
nNEs, B, AREFATFHETF o TVAHBETFEEFLEEBENES, ThiZ
CHAERRRE - RBEBERAIAES, REOBBEHLIEEORBRHEIREENES, EF
BREBEZZBEREAL., FEOHMMBOLELED, SERBICHLTHETH S, Bid
FHOBEBETAOELDLZAENSELN, BEBIUTCNENMHEE - CICHERFT I8
"WHH B,

[0132]

HmoOABBSIXTFH  EF LA A0EM (Zhid, BEELAREBER A DPDBE
DTHLZHBELHD, THITHEVEAGLHS) KREBERTZVAZHABEBALETEOMBMAR
. AHEMBROEKROERM CUBENGEZ., COXIAMAEELTE., AEFRE DMK
REMEEZESTZ2EH, FIREBEEEZTTVLIES, EREOBNKEBRBTZIEE. B
KUFMH,. i<, BIRNOBEEES KELZFHRERETULEEZEZTI TV A2AGKDBEIT LA
5, BEEha0h, FHELEILEE., ER. B. B, &, O. HE., FRHEZ. D
MEFR. HEHER, WRBHR. HEHRR. AE (EB) REFIEEBRIINTEZ2FHT
Hbhigsd, O3k, ZMEKMIA TR, PREABRZHATETZ2L0 (T4hbb, BB
JUHR ZHROHBCHEAINES., ZHXYHIEAENEB2 RIS CUED B G
ELTE., BlRER. ELEERE. LCEYT7T—7VE, 7HEHBOBEE, SHREED
L., A7 FOBA, FEYMH., FEMUG., SROMKB. dBR/NANAT 57 kil
REYIERMA, AR, BEE (B, B, REEH. EE. B) SEE., REY RN,
HEEMROUERE LAWEHEE, KBOBTWER. LEUWERN. /-G a2 RUIBRM AT
b5, HAEAMWULEERE. OEOEMNNELLRERN TRV WOYIEE ik
DERMBEORBOFEEE>ILOTHIBS,

[0133]

FHoBMEE, BMCHEIAMEABITCHEPEORE G E /-, Y EEOMWEZ 3
URA7HH 5, ZMAMRHME, oMo (A, 75, B3 BEREHEBEN) .
EmZEMEEZEZ2-DICERENE S, PR, 2R, BBOHERERHENES
N, FREETEREFE > CHOLEMF T2 DICFEHETNES, WOBEISEOCRE L FE.
AHEBCEAIAZEEME. REEINELI D, THEMEOMBEKREETNES., B
Alim, BREHRZE,. FHEOFKRME. FEE. BO LW so®EE (FAE., +ZHEBE
B) 2 ¥, AYAHMARCOBRIKKTHEY, choDfEtkbEi, APEMAESICEH
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DESECLTHLNEEINES,

o1 3 4]

HmOEHZEBEIFEATEIR, RFEFLEHRFOCEOLE (HlAE. #IK
L HER., EMOE SR EMOER. DRI ZEEHRK) BRTHLESL. MEOKE
FEdRZEVEO (A, ZHATE., KEK., BEELJIRKRKBOER, £23MHIK
MOOHMZIMH LES)Y E/hET0Ed (FIZE. EMOLE) CRUTE, EX. A
ODfEZOES (HAE. HE. 5. B. ZW. HTR. . WEr3dEBREREEOEER
w)CNBTAEDTHEDER B,

(01 35]

MEEECERFLAEL TN I3RHRE, BERMFBIXUT /@ RkRomEL 00K
WES, BE3VEREIHEBEE (AR, 77708 0@ANRNYY) 22T REEB
A, EL<ADEZ, Hmik, S 0B, NER2RERCRTIIEEIREELDELZL
BE., FHEEREEDHAYECHBERKET S, TEKCED T, MY T, F1 0k
BERBIOEHY, 2t H5—-HOBETEE-LEVHNT, EOZsbd
MWHFEENSG, ZHAVITEOMSEORMTIEMPERENSE (BLUHAHEB LB R
NHRETLMHB., FERABHELZEETLIHENCOBELIMILTVLS) & DIKKE
EEThAA, ZHEKE, EmEREACH L, BHESBLUANEVS ERMTHEEE R
LT ROTHENRL, oMKW, EHAE%. W10, 15FEREF20NTHRLER
MLBD, AshHBEE., o REAMAOKRA TR NE S, FlAE. fiRlik. L
MZPRERTLZ2ODCETINEBZ, KMEHBEXKZEHLEZEGKCETLIRMBEEXRT2
5%~50%; 50%~75%; £7iE75%~100%EKBIBL0TcHnES, Ll
FERTHSOLETAIRHMEIE. KEEFEEEKZHEALHEGCETIRMEERTIEE
2HD1, 301, A7D1FRB50D 1Ak BS,

(01 36]

ZATFFEEE, WEONR, TORBOEEBLIUTNRAFTELRT S (FLRHEHER
KHELEBES) NEEonEZE822B L TERINES, LhEaWATFFAER, T E
mE (FZ2 &, Kk, bisd, ¥, HE5 . BE. LBBAKR. 5. BE. KEXIEZEES
R hooikmMERETZIEDEEE LY, FRATHZEER. EIF0. 1 ~10% (
Mz, 1~10%:0. 5~5%:1~4%:;0. 1~2%:0. 1~3%;:;0. 1~
4%, 0. 1~5%:,BLT1~8% H2E. H1., 1. 5, 2, 2. 5, 3. 4. 5
L B6FERRT%) OBETHOES, AEOTFTHENEFI FEOFEOHBEAOHERED
BREBEHETNAES, £/, LAOTEBEORBEN, AHMAIICAEO MO EISE K #F A
EhF s,
fo137]

Ao Lo, HfMZ, SHOBRAZFERDODWThH»ILEDEL0THEHE. ARKEE -
AEETHERHBL, ZHRPE., EREF-EFEROMEE (MAld. ZBREICX » T
FRIENZLEOTCHEN, BEHNELEIBAENABTCHIN) KGR EHINES., %
MR, tmEERT A, BoON-ZMA (FAE., PEBESBEAME) . i3 s
HoXmb L{RZToMAECHEAENES. AR, ZAKME, —BELLlE2CUk
EThiagdhis (A, BBELEHEE) CHEHAELE2., 20846, ZARDE.
E{OMEZPRERLEZ  ZHAYME. LOFPRETLZET TR, BIB0H2HBEE
BRhofREL. HBAELEEET S, KVEBEKMNICE., ZEEWE. fIEBCEATH. R
FOMBIC., FMAERINWABRBEIPECI2DCESPLEHEAKBEA. VT, BREZX
NBB, XTFRF PP ECAELEMERDEBICTREREER PR EOBEEER., &7
Wt iBREINBS., R0T. BAGEMPERAINES., 854, ZEKDIE.
b ERENER, FHREMONEINRETCHEVWEATH-TE., AIEOFEDS., HH
OIRE-ZHBEEOREODHNDEDICEHETNES .

{o138]

2mMEPLETZ-DCHFHZAIEGE. ZHAMZENCEBERNCEAL, HIAB
EFEBXFETHEOMBICHRELES, ZMAEME., We[ick->T (FIAE, SEAHRLL
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RV IERVWT) BREEBREINES D, FHRRMLOMENTFR., A2, Bic&
EhHclicrsbBREITNETED, MIZELED, ZHRPERIC., 1D EoERND S E
mZzEHaiciIdBEEINES,

fo139]

ZHERkEER, I LOMEONBIEREENSG. HEMFIZHAR LEICERAEQ
55, ZHARYMEHBREIBERICKREEINZ 2D, HEMTOTOEEICLD, #EHNEE
HECEHS I 20273 cLPHBlenEs, figdickd, EHAESEE T AHD
FRHENE., TOod, AHOEHARDPBLTCFOTONRTF PHEEREZELTEES
HME2RZZENTES, Chickh, EMDY. #HBMHEREE T CBBEORERZEZ X
—FHTELHARERELEDBE, AHOEEME, UTRKEILKEEL, FHRHOBHILE
ENb,

(o1 40]

Z{NOERLEBEG., BicaBEEAHAOAPEC Y B2 0EZMEMNLES., BCEERETF R
HiEmiE, ZHcncmESEC, FlAE, IEOFHCFEHILEZBEOREPREHN TN
B5. HECEGERTFRTERZNZNEBERE. BEOMEBERBLUKBERFITES, 1
92, 3028 :@%E5, 222, 9748, HEH, 645, 5655 BLUTRAFEG

663, 655 B5KEHODLDELOREORAYERMET A2, MERE., BEMAET (
Mz, MERREMT) EXIETE XL, FLEFPHERL., ZEMICERALTE X
(AR
(o141]

Ebh—fMicix, F/ RBEADEE AR ZTOMENME (HlzE,. BCE8EHEXRTTFR)
FREUCHMKYE., HENZE3 T2 0B 2zHHAT 2 o ERELES., LIzt T.,
AHHAOFEX, F/ARAT-IVEEGRYE (FAE, ACESGEEREEXXTF ) 28
HRDE, ZEBREFRLIZTOANRO - HELEmKBICERT A Eicky., HEAZEE
HEBREFHMETAAERSS, MBI, MZIE, DERE, BaoE, FTHEBSEEW
HEETHhLES,, WOBOMBERILOPE L LEE, ZEBEEL, EBIL (bbb,
2O0MBHELLE220FABERR., SR ERBBBLIUCBEREARMOEE K HE
W) THhDRLE. MERLY., AHEGZEKDE. BREEAK (HIAE. BERLENE
TP ONBMICHEAL, BEHrAMEEZ S VATYIRBLUOEEL, ZFVEZEBEK
DHHHORE, MEAOERFSEAAEZ Y, OIBRFLRIMOKAMBEHOEERO H
BHREJEBEIZCENTES,

(0142]

ABRMBERA TR, BAIEEFZRFRNTOMLBOBsE, ABEGHERTF R EZFHEKRY
THEMAITIILPTES, COT770—Fi, FHOBRKERHNZTFEZDLN S X5 LEE
EHRORDOEEMEAINBZ, ZHRDB., EhESUHETETREOMBRESHEHIT L1268
HEOHMNBELHREENER., Thickdh, ZNEORBETOREZOLEEESEBE I NE.
COHWOEZDDZFDHODFHOLEEIFMBEINES, E7HEMERIYAENBS LTS
Efd bR, MRAERIEREOEAT (WA, FEHENZHEMAKIRICK T
AL B RAOEYFNERE, FIAR., RN LLRARNCTFEET I IBEORALRLE
C&-T) BfEEh, Ko hTxibZEIPIERINAE., chid. K@, TEERTHHA
BEU/E2REHFHIPI VEEREINES., HFELLAR., £ttt IEABESH T
H 5.

(01 43]

BiEolmid, BEEFLAEAEREROERLLTEZHF, K8&MIXIELN, OE
EFIEMBINZ LRENTHIELIEELRETHS, AEHREOEMBIUTEE 2
BroRBEOBROHME, RCEETHVIRFD, LMEEKTIZIEZDHONIDHOOANE
mrmE7 Ju—F, A, EeAOTH., BENLEOLBREORE, BLUBMBEER
RN BMFENEREIATVS, ZHKDE, BEZHERE. B, MDEL LG ABRAOD
M £ 2OMaiciRETNRS, KBOREMM D, AR EIGAMTO R M (F
2, ) dFEk, CoX3kLTNMEING S,
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(01 44]

BREOMAL. RBEERELOEREMLESBRMNEAERER R LB S, BHELEZXE
REix, #ehZEHLBCE DL, AFcRMZLE5LE2, BMELLESEA
DEREIE, TLOES, WEMNEZEREE TS, FEHOHKYB L UTAHER., DK
Hie X2 mzABI20CHERAEINZ FEEAERNCAZROBERT (FAE, ACES
HHEBEMEETAITFTHRERENABEREZHMPMMICERTACEICL>T) . BWAELEEH
koo MEUBIT ZRDICHFHENES, S<O0BS., OIREUBARIPEELERT
hrorrEETLIE, 2{O0BE,. ARMNBEENEALON S, ZHERWE. TEORT
MEEORNT (F2E, UHAKEZEOERNEESY (2., 797 8L/ £z
ZAFFOEBEMES) ) BAIAES, LoEEKNICE., ARHOFER., /AT —
NWHEEAMEEREZOMEBEYE (FlAR, BCERAUERTF FESOHEEY) 250 H
R, SIREAN (FAE. BIREEN) KEATLZCLREVDHRBENLET LI LA
g, HOA LD REFICHBEETNEZRECE L, R0, BiIlkEE2., TEOHEYSEF
BERHVTEBELE?, BREBEAOERTF FHEEEOETEICELD, 2O LkS o
BREZENEPTORBERZIEHEHOBSIPIRERBINS., ZERE., MEOMEICRE
LTE &KW,

01 45]

AW (CSF) oB#FHELRIKBHOWN : BHE., BBIXUHEHAEEIEL TR
LA ORMEEORTHD, EEBFOANEMEE > TS, CSFORME. BE. F
M, FLEAHREZEBEILIMOUE (MEAEHUHNOKBEORGHEBTORAERLRER
EFU) HOEREEHETHS. P HdREBE. EEAKRBE. A E. EEKEHF.
BABIUHMBEXZE2ZEROLES, ZAKME., A%, CSFOEXZLIAVEE
LELARRBESMAMERRZONBAET,. TORENFSMBARIEBSVWTCSTOBRE £ -1
RHZMH I 220 THEDBE. ZlHRME., CSTHUMBULPSRMT S &ER2H
HZORMNTE-0, BETHBCBAREEIELDICEAINES.,

[0146]

HHEMEEL, BEMCOROBH IR RIRBHENB T2 LDICMHHETNES,
fo147]

BEREOARMORBOME ZARME. BEBASHOBHENH T80 THDE
B, B2, mBEGRE., BOLLEBoEL st FHoBOoERASHMOIRE 2 M
HLB2 (48K . ZREGKE., P2 LEEWEE 2B LTENYIEREANIKC K
WIZO0EMBL, TARLLY, BRIIVEFTORDIEERERR LU T ER
DVAERB/NINEBETHARDICHFRHEINES, ERNEHE., FICEE, LF 26T KER
Ty rvBLTCUNR-VPREEOHEILLAZIBROEIL Y WEETEL. BEBENICHRE
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COMPOSITIONS AND METHODS FOR PROMOTING HEMOSTASIS AND
OTHER PHYSIOLOGICAL ACTIVITIES

RELATED APPLICATIONS
This application claims the benefit of U.S. application No. 60/674,612, filed
5  Aprit 25,2005, and U.S, application No, 60/758,827, filed January 13, 2006, For the
purpose of any U.S. patent that may issue from the corrent application, the contents of
these prior applications are hereby incorporated by reference in the present application

in their entirety.

GOVERNMENT SUPPORT
10 The United States government has provided grant support utilized in the
development of the present invention (National Institutes of Health grant number
EY00126). The United States Government may therefore have certain rights in the

nvention,

BACKGROUND OF THE INVENTION

5 Despite the availability of blood products, blood loss is a major cause of
morbidity and mortality. There are many causes of such loss, including severe injury
and clinical conditions such as the rupture of an aneurysm, esophageal or gastric ulcers,
and esophageal varices. A loss of integrity of a major artery can rapidly lead to death,
particularly if'it occurs in a setting where there is no rapid access to medical care.

20 Bleeding during surgery is often a major concern. Blood loss can cause a
myriad of problems for the patient while the presence of blood in undesirable locations
can be deirimental to normal tissue or interfere with the surgeon’s ability to view the
operative field. The surgery must be delayed while blood is removed and the bleeding
is brought under control. Bleeding can be problematic even doring minimally invasive

25  surgery {e.g., lapatoscopic surgery). In some instances, surgeons must convert these
preferred procedures into traditional open surgeries if bleeding cannot be adeguately
controlled.

Bleeding can also be problematic in diagnostic and interventional procedures
that involve the percutaneous introduction of instrumentation into an artery, vein or

30 smaller vessel. For example, procedures such as coronary angioplasty, angiography,

atherectomy, and stenting of arteries often involve accessing the vasculature through a
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catheter placed into a blood vessel such as the femoral artery. Once the procedure is
completed and the catheter or other instrument is removed, bleeding from the punctured
vessel must be controlled.

Options for controlling bleeding in any of these settings are limited. One of the
oldest methods includes application of pressure, either directly to a vessel or to the
body external to the vessel, Pressure must be maintained until the bleeding is under
control. This procedure is time-consuming and inconvenient, and the patient is at risk
of hematoma, Other physical methods include the use of clamps, clips, plugs, sponges,
or the like. These devices have limited efficacy, and they can be cumbersome to apply,
particularly if there are many small bleeding vessels, Use of heat to coagulate blood
and cauterize bleeding vessels is widely used during surgery, but it is a destructive
process that can result in damage to collateral tissue. Furthermore, these methods
require equipment and expertise and are thus not suitable for use outside of medical
settings. In addition to heat and mechanical devices, a variety of compounds have been
used to promote hemostasis, but none of these are ideal,

It is therefore an object of the present invention to provide methods and
compositions for better controlling leakage of bodily fluids such as blood, interstitial
fluid, and cerebrospinal fluid. ‘

It is another object of the present invention to provide such compositions
formulated in a variety of ways, including as a bandage, spray, coating, or powder.

It s a stifl further object of the present invention to provide a composition that
can be used to control leakage of bodily fluids but is sufficiently clear that a physician

can see and work through the material.

SUMMARY OF THE INVENTION

Compositions including peptides with alternating hydrophilic and hydrophobic
monomers that allow them to self-assemble under physiological conditions are
formulated for application to wounds. The concentration of the self-assembling
peptides in any given formulation can vary and can be between approximately 0.1%
{1 mg/ml) and 10% (100 mg/ml), inclusive. For example, the concentration of the self-
assembling peptides (e.g., in a liquid formulation) can be approximately 0.1-3.0% (1-30
mg/ml} (e.g., 0.1-1.0%; 1.0-2.0%; 2.0-3.0% or 1.0-3.0%). The concentration of self-

assembling peptides can be higher in stock solutions and in sotid {e.g., powdered)

2
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formulations. Solid preparations may have a concentration of self-assembling peptides
approaching 100% {e.g., the concentration of self-assembling peptides can be 95, 96,
97, 98, 99% or more (e.g., 99.99%) of the composition), Whether in liquid or solid
form, the peptides can be brought to the desired concentration prior to use by addition
of a diluent (e.g., water {e.g., deionized water)), fillers, or oil,

The formulations include a pharmaceutically acceptable carrier or are provided
as part of a medical device or coating, The formulations may also include other
therapeutic, prophylactic or diagnostic agents. These may be antiinflammatories,
vagsoactive agents, antiinfectives, anesthetics, growth factors, and/or cells. Metals may
be added as chelators or to decrease adhesion. In one embodiment, the formulation is
provided as a dry or lyophilized powder which can be administered directly as a
powder or a tablet, disk, or wafer, which hydrates at the site of application, or
suspended or dissolved in a liquid, most preferably aqueous, and applied as a spray,
paint, or injection or a hydrogel including a material such as chitin, collagen, alginate,
or syathetic polymer. In another embodiment, the material is provided in combination
with an oil and forms a laminate. In another embodiment, the formulation is provided
as a coating on a device, for example a stent or a catheter, which may be applied by
dissolving the self-assembling peptides in an agueous solution and drying on the
device, or mixed with a polymeric carrier and applied to the device. In vet another
embodiment, the formulation is provided in a bandage, foam or matrix, in which the
peptides may be dispersed or absorbed, The formulation could also be in the form of
sutures, tape, or adhesive, or applied to a material such as a surgical drape, to prevent
contamination. The material is also useful to isolate tssue, for example, during
removal of a specific tissue or tumor, in the eye or lung to prevent hemorrhage {as in
response to hemorrhagic fever), for preservation of tissue for subsequent
transplantation or reattachment, and as a bulking, stabilizing or hydrating agent. As
noted, the material can be used to facilitate removal of a tumor, including a tumor that
is difficult to resect due to, for example, its size (as can occur with hepatomas),
consistency, or location {e.g., an acoustic neuroma). The methods can include
identifying a patient (e.g., a human patient} in need of treatment and providing a
composition including self-assembling peptides in the vicinity of the tumor. The
amount of the composition used, and the concentration of peptides therein, will be

sufficient to allow the comnpesition to form a gel or semi-solid coating or casing around
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the tumor, a portion thereof, or cells thereof. The surgeon then dissects through the gel
surrounding the tumor (or an identified portion thereof) and removes the gel encasing
the tumor, the portion thereof, or tamor cells.

In certain embodiments, the material may be useful in a blood stabilizer, since it
does not lyse blood and inhibits platelet aggregation. In another embodiment, the
materials, at concentrations insufficient for self assembly, can be used to preserve
bloed.

One or more of the compositions described herein can be assembled in kits,
together with instructions for use. For example, the kits can include a biocompatible
composition including self-assembling peptides (or a concentrated solution or
powdered formulation thereof, together with a diluent) and a vasoconstrictor, a coloring
agent, and/or an analgesic or anesthetic agent and instructions for their combination (if
not already combined) and use {(e.g., dilution and administration). The kits can further
include one or more of the additional agents described herein. These agents can be
present within a peptide-based composition or packaged separately, and they can
include one or more types of biological cells, an antimicrobial {e.g., antibiotic) or other
therapeutic, collagen, an anti-inflammatory agent, a growth factor, or a nutrient. The
kit may also include one or more of a syringe, a needle, a pipette, gauze, sponges,
cotton, swabs, a bandage, a nosebleed plug, a disinfectant, surgical thread, scissors, a
scalpel, a sterile fluid, a spray canister, including those in which a liquid solution is
sprayed through a simple hand pump, a sterile container, or disposable gloves,

Unless the context dictates otherwise, we intend the terms “composition(s)”,
“material(s)”, and “formulation(s)” to be used interchangeably.

‘The formulations can be administered as appropriate for treatment of one or
more disorders or conditions. For example, the formulations may be applied to repair
an injury or during surgery, for example of the hung, eve or dura, or following an
epidural or spinal tap, to stop leakage of blood, interstitial fluid, or cerebrospinal fluid.
The formulation may be administered to a bum or ulcer, especially when formulated
with anesthetics, anti-inflammatories, growth factors, and anti-infectives, in the form of
a foam, matrix or bandage, to stop bleeding (any such inhibition may be characterized
as a promotion of bemostasis} or loss of interstitial fluid. The formulation may be
included in (e.g., dispersed in or coated onto} a suture or adhesive for administration at

the time of or as released following suturing or gluing of a wound, thereby limiting
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bleeding, loss of tissue fluids, or other fluids such as those produced by parenchymal
tissues such as the liver, pancreas, and gastrointestinal tract, The formulation may be
applied to any site of bieeding in a bandage, gauze, sporge, or other material for
immediate control of bleeding, or released later to control bleeding if the initial
treatment such as sufiring or pressure is insufficient, Dried fabric, dehydrated foams or
hydrogels, or bandages containing the formulation may be part of first aid kits for
treatment of injuries, for example, in war, at accident sites, or clinics where rapid
treatment may be required and storage space is limited, In embodiments featuring
bandages or dressings, the bandage or dressing can include a first layer of sufficient
shape and size to cover a wound or a substantial portion thereof (e.g., the most injured
portion of the tissue or the area bleeding most profusely). The first [ayer can have a top
surface, a bottom surface, and a perimeter that is, optionalty, wholly or partially
covered with an adhesive. A second layer of the bandage or dressing can be detachably
affixed to the bottom surface of the first layer, optionally excluding the perimeter or
anry part of the perimeter bearing adhesive, and can include a liquid or non-liquid
composition {e.g., a gel, paste, foam, cream, ointment, powdered compositions and
wafers or disks) including self-assembling peptides. The composition will come in
contact with the wound upon application of the bandage or dressing and is. transferable
trom the bandage or dressing to the wound site upon removal of the first layer or the
first and second layers. In simpler configurations, the composition including self-
assembling molecules can be associated with the bottom of the first layer (e.g., interior
to the adhesive perimeter), and the second layer can be omitted. In either case, either
the first and/or second layers can include a transparent window, through which some or
all of the underlying wound can be viewed, The composition including the self
assembling agent(s) can be added to the bandage before it is packaged or just before
use. In another embodiment, the formulation may include a further physical barrier,
such as a layer of silicon film, to prevent loss of fluid by drying, afier the active flow of
flusds has been stopped by application of the formulation. The formulation may be
applied as a hydrogel, laminate including oil, or spray.

The liquid formulations may be provided in a syringe or pipette having a barrel
containing a composition including self-assembling peptides and 4 means for expelling
the composition from an open tip of the syringe or pipette (e.g., a plunger or bulb). The

syiinge may consist of one or more compartments, so that mixing of the self-
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assembling peptides with one or more other agents occurs at the time of application.
The compartments may also contain an excipient such as a material that forms a
hydrogel or adhesive in one compartment and the self-assembling peptides in the other
compartment (respectively, first and second compartments). In another erabodiment,
one compartment (a first compartment) may contain lyophilized self-assembling
peptides or particles of self-assembling peptides, and another compartment (2 second
compartment) may eontain solution to dissolve or hydrate the peptides. The
composition within the barrel can further include a therapeutic, prophylactic or
diagnostic agent or coloring agent, or any other non-fibrous apent described herein.
The compartments of the syringe can be joined at a comunon end by a y-junction to
allow simultaneous dispensing and mixing of the compositions, materials, or
formulations within each compartment and the plunger or other device used to expel
the compositions can be suitably configured to accommodate the compartments.,

The present invention encompasses use of the compositions, including setf~
assembling peptides and self-assembling peptide-based compositions, regardless of
form, in the preparation of a medicament.

The present invention encompasses use of the compositions, including self-
assembling peptides and self-assembling peptide-based compositions, regardless of
form, in the preg&ation of a medicament for, for example: promeoting hemostasis;
protecting the skin or wounds therein from contamination; decontaminating a site (as
would occur upon removal of a previously applied compesition); promoting tissue
healing (e.g., tissue external to the central nervous system); delivering cells and/or
drugs; inhibiting the movement of bodily substances other than blood (as described
herein); isolating tissue; removing tissue; preserving tissue (for, e.g., subsequent
transplantation or reattachment to a patient); application to a vascular stent; application
to a bandage or other dressing; incorporation into artificial skin; cosmetic and
reconstructive tissue engineering; and preparing bulking, stabilizing or hydrating

agents.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the sequence of a representative self-assembling peptide,
RADAI16-], and a space-filling model illustrating the repeating structure and approximate

scale.
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Figure 2 is a graph comparing the time required to achieve complete hemostasis
following treatment with peptide solution (right bar; SAP (self-assembling peptide))
versus saline control (left bar). The study was conducted as described in Example 1.
Briefly, adult rodents were anesthetized, a portion of the skull was removed, and a vein of
the superior sagittal sinus was transected and then treated with peptide solution or saline.
Figure 3 is a graph of the duration of bleeding in saline-treated controls (left
bar} and cases treated with peptide (right), measured from the start of application of
peptide solution to the completion of hemostasis following femoral artery transection,

as deseribed in Example 2.
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DETAILED DESCRIPTION
IR Formulations.
A, Self-Assembling Peptides
The term “peptide,” as used herein includes “polypeptide,

ELEAY

oligopeptide,” and
“protein,” and refers to a string of at least two o-amino acid residues linked together by
covalent bonds (e.g., peptide bonds). Useful peptides can vary in length so long as they
retain the ability to self-assemble to an extent usefu] for one or more of the purposes
described herein. Peptides having as few as two o-amino acid residues or as many as
approximately 200 residues may be suitable, and those recognized to self-assemble
typically have a length within this range (e.g., 8-200, 8-36, 8-24, 8-14, 12-20, 6-64, or
16-20 amino acid residues). Depending on the context, “peptide” may refer to an
individual peptide or to a collection of peptides having the same or different sequences,
any of which may contain only naturally occurring o-amino acid residues,
non-naturalty occurring o-amino acid residues, or both. o-Amine acid analogs are also
known in the art and may alternatively be employed. In particular, a-amine acid
residues of the D-form may be used. In addition, one or more of the amino acid
residues in a self-assembling peptide can be altered or derivatized by the addition of a
chemical entity such as an acyl group, a carbohydrate group, a carbohydrate chain, a
phosphate group, a farnesyl group, an isofamesyl group, a fatty acid group, or a linker
for conjugation or functionalization. Useful peptides can also be branched, in which
case they will contain at least two amino acid polymers, each of which consists of at
least three amino acid residues joined by peptide bonds. The two amino acid polymers
themselves are linked, but not by; a peptide bond.

While the sequences of the peptides can vary, useful sequences include those
that convey an amphiphilic nature to the peptides (e.g., the peptides can include
approximately equal mumbers of hydrophebic and hydrophilic amino acid residues),
and the peptides can be complementary and structurally compatible. Complementary
peptides have an ability to interact through ionic or hydrogen bonds that form between
residues {e.g., hydrophilic residues) on adjacent peptides in a stracture. For example, a
given hydrophilic residue in a peptide can either hydrogen bond or ionically pair with a
hydrophilic residue on an adjacent peptide. Unpaired residues can be exposed to the
solvent. Peptide-peptide interaction may also involve van der Waals forces or other
forces that do not constitute covalent bonds. The peptides are structurally compatible
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when they are capable of maintaining a sufficiently constant intrapeptide distance to
allow assembly and structure formation. While the intrapeptide distance can vary, it
can be quite small (.g., less than about 4, 3, 2, or 1 A). The intrapeptide distance (e.g.,
an average of a representative number of distances) can be larger than this, however,
These distances can be caleulated based on molecular modeling or based on a
simplified procedure that has been previously reported (see U.S8. Patent Number
5,670,483).
More specifically, the peptides can have, or can include, a sequence of amino

acid regidues conforming to one or more of Formulas I-IV:

{(¥aa""-Xaa")(Xaa""-Xaa )y M

((Xaa""-Xaa ) (Xaa""-Xaa"),), (In

((Xaa*-Xaa"")(Xaa Xaa ")), 4113

((Xaa-Xaa"")(Xaa Kaa™"),), avy

where: Xaa™

represents an arino acid residue having a neutral charge; Xaa®
represents an amino acid residne having a positive charge; Xaa' represents an amino
acid residue having a negative charge; x and y are integers having a value of 1, 2 or 4,
independently; and n is an integer having a value of 1-10 {e.g., 1-8, 1-5, or 1-3).

The self~assembling peptides can have a sequence of amino acid residues where

X aaneu

represents alanine, valine, leucine, isoleucine, or glycine; Xaa' represents
arginine, lysine or histidine; and Xaa represents aspartic acid or ghutamic acid. For
example, the self-assembling peptides can have, or can include, the amino acid
sequence RADARADARADA (SEQ ID No:XX). Other examples include
ARADARADARAD (SEQ ID NOXX); AKADAKADAKAD (SEQ ID NO:XX);
AHADAHADAHAD (SEQ ID NO:XX); ARAEARAEARAE (S8EQ ID NO:XX);
AKAEAKAEAKAE (SEQ ID NO:XX); and AHAEAHAEAHAE (SEQ ID NO:XX),
The structures described herein can be formed throngh self~assembly of the
peptides described in U8, Patent Nos. 5,670,483; 5,955,343; 6,548,630; and 6,800,481
and in Holmes et al., Proc. Nail, Acad. Sci. USA, 97:6728-6733 {2000); Zhang et al.,
Proc, Natl. Acad, Sci. USA, 90:3334-3338 (1993); Zhang ef al., Biomaterials, 16:1385-
1393 (1993); Caplan ef al., Biomaterials, 23:219-227 (2002); Leon ef al., J. Biomater.
Seci. Polvm, Ed., 9:297-312 (1998); and Caplan et al., Biomacromolecules, 1:627-631
(2000}, Representative self-assembling peptides are shown in Table 1.
Table 1. Representative Self~Assembling Peptides

9
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Name Sequence {n-->¢) Meodulus
RADAL6-I n-RADARADARADARADA-c 1 (SEQIDNO: I}
RGDAIS-I  n-RADARGDARADARGDA-c I (SEQ IDNO: 2)
5 RADASI n-RADARADA-¢ I (SEQIDNO: 3)
RADI6-IT  n-RARADADARARADADA-c o (SEQIDNO: 4)
RADS-II n-RARADADA-c u (SEQ IDNO: 5)
EAKAl6-1 n-AEAKAFAKAEAKAEAK-c I (SEQIDNO: 6)
EAKAR-I n-AEAKAFAK-c 1 (SEQIDNO: 7)
16 RAEAIGI n-RAEARAEARAEARATLA-c I (SEQ IDNO: 8)
RAEAB-T o-RAEARAFA-¢ I (SEQIDNO: 9)
KADAl6T n-KADAKADAKADAKADA-¢c I (SEQ ID NO:1%)
KADASI  o-KADAKADA-c I (SEQ ID NO:1L)
BAHI6-TT n-APAEAHAHABATAHAH-c i (SEQ ID NO:12)
5 BAHS-II n-AEAEAHAH-¢ i (SEQ 1D NO:13)
EFK16-H n-FEFEFKFKFEFEFKFK-¢ i (SEQ ID NO:14)
EFRE-1 a-FEFKFBFK-¢ I (SEQ ID NO:15)
ELK16-11 n-LELELKIKLELELKI K- I (SEQ ID NO:16)
ELKS-II n-LELELKL.K-¢ I (SEQ IDNO:1T7)
20 EBAKI6-T  n-ABAEAKAKAEAEAKAK-c | (SEQ ID NO:18)
EAKI2 n-AFAEAEAEAKAK-¢ IV (BEQID NO:19)
BAKS-1I n-ABABAKAK ¢ | (SEQ ID NO:20}
KAELS-IV  n-KAKAKAKAFAEAEAFA-c IV (SEQIDNO2L
EAK16-IV  p-ABABABEABAKAKAKAK-c IV (SEQIDNO22)
25 RADI6-IV  n-RARARARADADADADA-c IV (SEQIDNO2Z3)
DARI6-IV  n-ADADADADARARARAR-c IV (S8EQIDNO:24)
DAR16-IV*  n-DADADADARARARARA-c IV (SEQIDNO:23)
DAR3I2-IV  n-{ADADADADARARARAR)c [V (SEQID NO:26)
EHK16 n-HEHEHKHKHEHEHKHK ¢ N/A  (SEQIDNO:2T)
30 FHKSE-L n-HEHEHKHK-¢ N/A (BEQ 1D NO:28)
VE20* n-VEVEVEVEVEVEVEVEVEVE-cN/A  (SEQ 1D NO:29)
RF20* n-RFRFRERFRFRFRFRFRFRF« N/A  (SEQ ID NO:30)
RADI2-X n-RADARADARADA-¢ I (SEQIDNO:_ )
n-ARAKAEAEAKAKAEAR-c (SEQIDNO:_ )
35 n-ARKABATADAKAFEAKAE-c (SEQIDNO_)
n-EAKABAKAEAKAEAK A-c (SEQIDNQ:_ )
n-KABAKAEAKABAKAEA-¢ (SEQIDNO:_}
1-ADADARARADADARARc (SEQIDNO: )
-ARADARADARADARAD-c (SEQIDNO._ )
48 -DARADARADARADARA-¢ (SEQIDNO:_ )
n-ADARADARADARADAR-c (SEQIDNO:_ )
n-ARADAKABARADAKAE-¢ (SEQ ID NG}
1-AKAEARADAKAEARAD-¢ (SEQIDNGC:_)
n-ARAKADABARAKADAE-¢ (SEQIDNC:_ )
45 n-AKARATADAKARADAE-c (SEQID NOG:_)
rAQAQAQAQAQAQAQAQ-c (SEQIDNO:_)
-VOQVQVQVQVQVQVQVQ-c (SEQIDNO: )
-YQYQYQYQYQYQYQYQ-c (SEQIDNO:_)
n-HQHQHBOQHQHQHQHQHQ-¢ (SEQIDNO:_ )
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n-ANANANANANANANAN-c  (SEQIDNO:_)
FVNVNYNVNVNVNVNVN-c  (SEQIDNO: )
n-YNYNYNYNYNYNYNYN-c  (SEQIDNO: )
p-HNHNHNHNHNHNANHN-  (SEQIDNO:_ )
n-ANAQANAQANAQANAQ-c  (SEQIDNO: )
n-AQANAQANAQANAQAN-c  (SEQIDNO:_)
-VNVOQVNVQVNVQYVNVQ-c  (SEQIDNO:_ )
n-VOQVNVQVNVQVNVQVN-c  (SEQIDNO:_ )
-YNYQYNYQYNYQYNYQ-c  (SEQIDNO:._)
-YQYNYQYNYQYNYQYN-c  (SEQIDNO:_ )
n-HNHOQHNHOQHNHOQHNHQ-c  (SEQIDNO:_ )
-HQHNHQHNHQHNHOQHN-c  (SEQIDNO: )
rAKAQADAKAQADAKAQAD-¢ (SEQIDNO:_)
- n-VKVQVDVEVQVDVEVQVD-¢ (SEQ ID NO:_)
YKYQYDYKYQYDYRYQYD-c (SEQIDNO: )
n-HKHQHDHKHOQHDHKHQHD-c (SEQ IDNO:_ )
n- ADADAKAKADADAKAK-¢  (SEQIDNO:_ )
n-KAKAKAKAKAKAKAKA-c  (SEQIDNO: )
n-EAEAFAFAEAEAEATBA-C (SEQIDNC:_)
n-ADADADADADADADAD-c (SEQIDNO: )
n-ARARADADARARADAD-¢ (SEQIDNC:_ )
n-VRYRVDVDVRVRVDVD-¢ (SEQIDNC: )
N/A denotes not applicable
* These peptides form a B-sheet when incubated in a solution containing NaCl,
however they have not been observed to self-assemble to form macroscopioc structures,

Other useful self-assembling peptides can be generated, for example, which
differ from those exemplified by a single amino acid residue or by multiple amino acid
residues (e.g., by inclusion or exclusion of a repeating quartet). For example, one or
more cysteine residues may be incorporated into the peptides, and these residues may
bond with one another by the formation of disulfide bonds. Structures bonded in this
manner may have increased mechanical strength relative to structures made with
comparable peptides that do not include cysteine residues.

The aminoe acid residues in the self-assembling peptides can be naturally
occurring or non-naturally occurring amino acid residues. Naturally occurring amino
acids can include amino acid residues encoded by the standard genetic code as well as
non-standard amino acids (e.g., amino acids having the D-configuration instead of the
L-configuration), as well as those amino acids that can be formed by modifications of
standard amino acids (e.g. pyrrolysine or selenocysteine). Non-naturally occurring
amino acids have not been foumd in nature, but can be incorporated into a peptide

chain. These include D-alloisoleucine(2R,38)-2~amino-3-methylpentanoic acid, L~
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cyclopentyl glycine (8)-2-amino-2-cyclopentyl acetic acid. For other examples, one
can consult textbooks or the worldwide web (a site is maintained by the California
Institute of Technology and displays structures of non-natural amino acids that have
been successfully incorporated into functional proteins). Non-natural amino acid
residues and amino acid derivatives listed in U.3. Application No. 20040204561 (see
10042, for example) can be used. Self-assembling peptides can be chemically
synthesized or purified from natural or recombinantly-produced sources by methods
well known in the art, For example, peptides can be synthesized using standard f-moc
chemistry and purified using high pressure liguid chromatography (HPLC).

Where self-assembling peptides are used, it is thought that their side-chains (or
R groups) partition into two faces, a polar face with positively and/or negatively
charged ionic side chains, and a nonpolar face with side chains that are considered
neutral or uncharged at physiological pH (e.g., the side chain of an alanine residue or
residues having other hydrophobic groups). The positively charged and negatively
charged amino acid residues on the polar face of one peptide can form complementary
ionic pairs with oppositely charged residues of another peptide. These peptides may
therefore be called ionic, self-complementary peptides. If the ionic residues alternate
with one positively and one negatively charged residue on the polar face (- + - + -+ - +),
the peptides may be described as “modulus §;” if the ionic residues alternate with two
positively and two negatively charged residues (- - + + - - ++) on the polar face, the
peptides are described as “modulus L7 if the fonic residue alternate with three
positively and three negatively charged residues (+++---+++-.} on the polar face, the
peptides are describe as “modulus HI;” if the ionic residues alternate with four
positively and four negatively charged residues (++++--—+++t+—--) on the polar face,
they are described as “modulus IV.” A peptide having four repeating units of the
sequence EAKA may be designated EAKAL6-1, and peptides having other sequences
may be described by the same convention.

Self-complementary peptides such as EAKA16-I, RADA16-1, RAEA16-], and
KADAL6-1 are described in Table 1. Peptides with modulus I (. e., peptides having
alternate positively and negatively charged R groups on one side (e.g., the polar face)
of the G-sheet} are described by each of Formulas I-IV, where x and y are 1. Peptides
of modulus II {7 e, peptides having two residues bearing one type of charge (e.g:, a

positive charge) followed by two residues bearing another type of charge (e.g., a

12



10

15

20

25

30

(59 JP 2014-221830 A 2014.11.27

WO 2006/116524 PCT/US2006/015850

negative charge) are described by the same formulas where both x and v are 2.
Peptides of modulus IIl have (i.e. peptides having three residues bearing one type of
charge (e.g., a positive charge) followed by three residues bearing another type of
charge (e.z., a negative charge) such as RARARADADADA,

Modulus IV ionic self-complementary peptides containing 16 amino acids; such
as EAK16-IV, KAE16-1V, DAR16-IV, and RAD16-IV have also been studied. If the
charged residues in these self-assembling peptides are substituted {e.g., the positively
charged lysines are replaced by positively charged arginines and the negatively charged
glutamates are replaced by negatively charged aspartates), there are essentially no
known significant effects on the self-assembly process. However, if the positively
charged residues (lysine and arginine) are replaced by negatively charged residues
{aspartate and glutamate), the peptides can no longer undergo self-assembly to form
macroscopic structures, However, they can still form a beta-sheet structure in the
presence of a salt. Other hydrophilic residues that form hydrogen bonds, such as
asparagine and glutamine, may be incorporated into the peptides instead of, or in
addition to, charged residues. If the alanine residues in the peptides are changed to
more hydrophobic residues, such as leucine, isoleucine, phenylalanine or tyrosine, the
resulting peptides have a greater tendency to self-assemble and form peptide matrices
with enhanced strength. Some peptides that bave similar amino acids compositions and
lengths as the peptides described here form alpha-helices and randorn-coils rather than
beta-sheets and do not form macroscopic structures. Thus, in addition o
self-complementarity, other factors are likely to be tmportant for the formation of
macroscopic structures, such as the peptide length, the degree of intermolecular
interaction, and the ability to form staggered arrays,

Peptide-based structures can be formed of heterogeneous mixtures of peptides
{i.e., mixtures containing more than one type of peptide conforming to a given formula
or to twe or more of the formulas). In some embodiments, each of the types of peptides
in the mixture is able to self-assemble alone. In other embodiments, one or more of
each type of peptide would not, alone, self-asgemble but the combination of
heterogeneous peptides may seif-assemble (i.e., peptides in the mixture are
complementary and structorally compatible with each other). Thus, either a
homogeneous mixture of seif-complementary and self-compatible peptides of the same

sequence or containing the same repeating subunit, or a heterogeneous mixture of
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different peptides which are complementary and structurally compatible to each other,
can be used. For example, mixtures of KAKAKAKAKAKAKAKA (SEQID NO:_ )
and FAEAFAEAEAEAEBAEA (SEQIDNO:_ ) or of KAKAKAKAKAKAKAKA
(SEQ ID NO:_ )and ADADADADADADADAD (SEQ IDNG:__} would be expected
to form membranes, but not any of these peptides alone due to lack of complementarity.

The compositions described herein (vegardless of the precise form {e.g., whether
in a liquid form or molded) and regardless of the overall compositions {e.g., whether
combined with another agent, contained within a device, or packaged in a kit) can
include a mixture of RADA6-I (SEQ 1D NO:1) or RADAL2-1 and EAKA16-1 (SEQ
ID NO:6) or EAK16-11 (SEQ 1D NO:18). Other mixtures can include RADI6-TE (SEQ
1D NO:4) or RAD12-1] and EAKAL6-] {SEQ ID NO:6) or BAK16-11 (SEQ ID NO:18),
Other mixtures can include various lengths of the same peptide sequence or mixtures of
modulus I and modulas Il peptides. For example, one could use a mixture of
RADA12-I and RADA12-IT; of RADA16-1 and RADA16-11; of RADA12-F and
RADA16-I; of RADA12-I and RADA16-IL; of EAKA12-1 and BAKA12-T]; of
FAKA16-I and EAKA16-II; of EAKA12-T and EAKA16-IE or of EAKAL2-1T and
EAKA16-II, Use of a mixture rather than a single peptide can modulate properties
such as the speed of assembly and the stiffness of the assembled material,

In summary, peptides useful in the manner described herein can have, or can
include, a sequence of alternating hydrophobic and hydrophilic amino acid residues that
ate complementary and structurally compatible. As noted, the peptides can vary in
length and can be a multiple of four residues, but does not have to be. For example, the
peptides can be at least eight aming acids in length (e.g,, eight or 10 amino acids), at
least 12 amino acids in length (e.g., 12 or 14 amino acids), or at least 16 amino acids in
length {e.g., 16, 18, 20, 22, or 24 amino acids). Peptides that are less than 100 amine
acid residues long, more preferably less than approximately 50 amino acids in lenpth,
may assemble more readily. The amino acid residues can be selected from D-amino
acids or L-amino acids, and the peptides or mixtures of peptides can include
combinations thereof. Suitable, naturally-oceurring hydrophobic amino acid residues
include Ala, Val, Hle, Met, Phe, Tyr, Trp, Ser, Thr and Gly. The hydrophilic amine acid
residues can be basic amino acids (e.g., Lys, Arg, His, Ormn); acidic amino acids (e.g.,
Glu, Asp); or amino acids that form hydrogen bonds (e.g., Asn, Gln). If L-amino acids

are present in the structure, degradation produces amino acids that may be reused by
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the host tissue, The fact that L-contigured amino acid residues occur natarally within
the body distinguishes this class of compounds from numerous other biocompatible
substances and may offer unigue advantages.

Either or both ends of a given peptide can be modified. For example, the
carboxyl and/or aming groups of the carboxyl- and amino-terminal residues,
respectively can be protected or not protected. The charge at a terminus can also be
modified. For example, a group or radical such as an acyl group {(RCO-, where R is an
organic group (e.g., an acetyl group (CHyCO-)) can be present at the N-terminus of a
peptide to neutralize an “extra” positive charge that may otherwise be present (e.g., a
charge not resulting from the side chain of the N-terminal amino acid). Similarly, a
group such as an amine group (NH;) can be used to neutralize an “extra” negative
charge that may otherwise be present at the C-terminus (e.g., 2 charge not resulting
from the side chain of the C-terminal amino acid residue). Where an amine is used, the
C-terminus would bear an amide (-CONH.). The peutralization of charges on a
terminus may facilitate self-assembly. One of ordinary skill in the art will be able to
select other suitable groups.

Self-assembled structures can be formed that have varying degrees of stiffhess
or elasticity. The structures typically have a low elastic modulus {e.g., 2 modulus in the
range of 1-10 kPa as measured by standard methods, such as in a standard cone-plate
theometer). Low values may be preferable, as they permit structire deformation as a
result of movement, in response to pressure, in the event of cell contraction. More
specifically, stiffness can be controlled in a variety of ways, including by changing the
length, sequence, and/or concentration of the precursor molecules (2.g., self-assembling
peptides). Other methods for increasing stiffness can also be employed. For example,
one can attach, fo the precursors, biotin molecules or any other molecules that can be
subsequently cross-linked or otherwise bonded to one another. The molecules (e.g.,
biotin) can be included at an N- or C-terminus of a peptide or attached to one or more
residues between the termini. Where biotin is used, cross-linking can be achieved by
subsequent addition of avidin. Biotin-containing peptides or peptides containing other
cross~-linkable molecules are within the scope of the present invention. For example,
amino acid residues with aromatic rings may be incorporated and cross-linked by
exposure to uv light. The extent of crosslinking can be precisely controlled by applying

the radiation for a predetermined length of time to peptides of known sequence and

15



10

1a

20

25

30

(62) JP 2014-221830 A 2014.11.27

WO 2006/116524 PCT/US2006/015850

concentration. The extent of crosslinking can be determined by light scattering, gel
filtration, or scanning electron microscopy using standard methods. Furthemmore,
crosslinking can be examined by HPLC or mass spectrometry analysis of the structure
after digestion with a protease, such as matrix metalloproteases. Material strength may
be determined before and after cross-linking. Regardless of whether cross-linking is
achieved by a chemical agent or Hght energy, the molecules may be cross-linked in the
course of creating a mold or when peptide-containing solutions are applied to the body.

The half-life (e.g., the in vive half-life) of the structures can also be modulated
by incorporating protease or poptidase cleavage sites into the precursors that
subsequently form a given structure. Proteases or peptidases that occur naturally
in vivo or that are introduced (e.g., by a surgeon) can then promote degradation by
cleaving their cognate substrates. Combinations of sny of the modifications described
here can be made. For example, self-assembling peptides that include a protease
cleavage site and a cysteine residue and/or a cross-linking agent, kits and devices
containing them, and methods of using them can be utilized.

Figure 1 shows the sequence of a representative self-assembling peptide,
RADA16-1, and a space-filling model showing the repeating structure and approximate
scale. Interwoven nanofibers and individual nanofibers are observed upon microscopic
examination of the materials formed by peptide self-assembly. Gel-like structures
formed following peptide self-assembly appeared transparent and flexible.

The peptide structures formed from any self~assembling peptides made by any
process can be characterized using various biophysical and optical technigues, such as
circular dichroism {CD), dynamic light scattering, Fourier transform infrared (FTIR),
atomic force {tension) microscopy (ATM), scanning electron microscopy (SEM), and
transmission electron microscopy (TEM). For example, biophysical methods can be
used to determine the degree of beta-sheet secondary structure in the peptide structure.
Filament and pore size, fiber diameter, length, elasticity, and volume fraction can be
determined vsing guantitative image analysis of scanning and/or transmission electron
micrographs. The structures can also be examined using several standard mechanical
testing techniques to measure the extent of swelling, the effect of pH and jon
concentration on structure formation, the level of hydration under various conditions,
the tengile strength, as well ag the manner in which various characteristics change over

the period of time required for the structures fo form and degrade. These methods
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allow one of ordinary skill in the art to determine which of the various alternatives and
peptides described herein are most suitable for use in the various methods, and aflow
optimization of the various processes.

B. Formation of Self-assembling Peptide Materials

Prior to self-assembly the peptides may be contained in (e.g., dissolved in) a
solution that is substantially free of ions {e.g., monovalent ions) or that contains a
sufficiently low concentration of ions to prevent significant self-assembly (e.g., a
concenfration of ions less than 10, 5, 1, or 0.1 mM)}. Self-assembly may be initiated or
enhanced at any subsequent time by the addition of an ionic solute or diluent to a
peptide solution or by a change in pH. For example, NaCl at a conceniration of
between approximately 5 mM and 5 M will induce the assembly of macroscopic
structures within a short period of time (e.g., within a few minutes). Lower
concentrations of NaCl may also induce assembly but at a slower rate. Alternatively,
self-assembly may be initiated or enhanced by introducing the peptides (whether dry, in
a semi-solid gel, or dissolved in a liquid selution that is substantially free of ions) into a
fluid {e.g., a physiological fluid such as blood or gastric juice) or an area {e.g., a body
cavity such as the nose or mouth or a cavity exposed by a surgical procedure)
comprising such ions. Generally, self~assembly is expected to occur upon contacting
the peptides with such a solution in any manner,

A wide variety of lons, including anions and cations (whether divalent,
monovalent, or trivalent), can be used. For example, one can promote a phase
transition by exposure to monovalent cations such as Li', Na', K7, and Cs", and the
conceniration of such lons required to induce or enhance self-assembly is typically at
least 5 mM (e.g., at least 10, 20, or 50 mM). Lower concentrations also facilitate
assernbly, though at a reduced rate. When desired, self-assembling peptides can be
delivered with a hydrophobic material {e.g. a pharmaceutically acceptable oil) in a
concentration that permits self-assembly, but at a reduced rate. When self-assembling
peptides are mixed with a hydrophobic agent such as an oil or lipid the assembly of the
material forms different structures. The structures will appear like ice on a layer of oil
but in some cases when another material is added, the material will assemble into
various other three dimensional structures that may be suitable for drug loading or other
relevant therapeutic agents. The hydrophilic part of the molecule will assemble in such

a way to minimize hydrophobic-hydrophilic interaction, thereby creating a barrier

17



10

15

20

25

30

(64) JP 2014-221830 A 2014.11.27

WO 2006/116524 PCT/US2006/015850

between the two environments. Several experiments have shown that the self-
assembling peptides will align on the surface of the oil like ice on water with the
hydrophobic part of the molecule toward the surface and the hydrophilic portion of the
molecule facing away frorm the oil, or will form toroidal like structures with the
hydrophobic material contained inside. This type of behavior enables the encapsulation
of therapeutics or other molecule of interested for delivery in the body.

Depending on the formulation and desired properties of the macroscopic
structure {e.g., the stiffness of the scaffold or the rate of its formation), the
concentration of precursors {e.g., self-assembling peptides) can vary from
approximately 0.01% w/v (0.1 mg/ml} to approximately 99.99% w/iv (999.9 mg/ml),
inclusive. For example, the concentration prior to scaffold formation can be between
approximately 0.1% (1 mg/ml) and 10% (100 mg/ml), inclusive (e.g., about 0.1%-5%;
0.5%~5%; 1.0%; 1.5%; 2.0%; 2.5%; 3.0%; or 4.0% or more). In some embodiments,
the concentration can also be less than 0.1%. The precursors {e.g., self-assembling
peptides) can be formulated as powders and administered in a powder form or
resuspended. If dry, the peptides can then self-assemble following contact with bodily
fluids (e.g., at a site of injury).

Peptide-based structiures can be formed within regularly or irregularly-shaped
molds, which may include a body cavity or a portion of the body (e.g., the lumen of a
blood vessel) or which may be an inert material such as plastic or glass. The structures
or scaffolds can be made to conform to a predetermined shape or to have a
predetermined volume. To form a structore with a predetermined shape or volume
{e.g., a desired geometry or dimension, including thin sheets or films), an agueous
peptide solution is placed in a pre-shaped casting mold, and the peptides are induced to
self-assemble by the addition of a plurality of ions. Alternatively, the ions may be
added to the peptide solution shorily before placing the solution into the mold, provided
that care is taken to place the solution into the mold before substantial assembly occurs.
Where the mold is a tissue (e.g., the luomen of a blood vessel or other compartment,
whether in sifu or not), the addition of an ionic solution may not be necessary. The
resulting material characteristics, the time required for assembly, and the dimensions of
the macroscopic structure that forms are governed by the concentration and amount of
peptide solution that is applied, the concentration of ions used to induce assembly of

the structure, and the dimensions of the casting apparatus. The scaffold can achieve a
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gel-ike or substantially solid form at room temperature, and heat may be applied to
facilitate the molding (e.g., one can heat a solution used in the molding process (e.g., a
precursor-containing solution) to a temperature ranging up to about body temperature
{approximately 37°C)). Once the scaffold has reached the desired degree of firmness, it
can be removed from the mold and used for a purpose described herein.

Materials that assemble and/or undergo a phase transition {e.g., a transition from
a liguid state to a semi-solid, gei, efc.) when they come in contact with the body are
usefbl in preventing the movement of bodily substances. In the case of skin, the
compositions may be administered with an ionic solution or oil in order to self
assemble, in the absence of moisture or oil on the skin. Self-assembly or phase
transition is trigpered by components found in a subject’s body (e.g., jons) or by
physiological pH and is assisted by physiological temperatures. Self-assembly or phase
transition can begin when the compositions are exposed to or brought into contact with
a subject’s body and may be facilitated by the local application of heat to the area
where the composition has been (or will be) deposited. The subject, for any indication
described herein, can be a human, Based on studies to date, self~assembly occurs
rapidly upon contact with internal bodily tissues without the application of additional
heat. In one embodiment, the time required for effective assembly and/or phase
transition can be 60seconds or less following contact with a subject’s internal tissues or

- to conditions similar to those found within the body (e.g., in 50, 40, 30, 20, or 10

secands or less). In some circumstances, such as where the concentration of self-
assembling agents in the composition is low or where the movement of the bodily
substance is substantial, self-assembly or phase transition may take longer to achieve
the desired effect, for example, up to a minute, 5 minutes, 10 mingtes, 30 minutes, an
hour, or longer. For example, a solution containing a self-assembling peptide applied
to sites of blood vessel transection in the brain, liver, or muscle provided complete
hemostasis within times as short as 10 seconds following application (see Examples
1-3). lon-containing solutions may be preferred when the compositions are used to
protect a subject from contamination, as phase transitions do not occur, or do not
readity occur, when non-ionic compositions contact intact skin.

The compositions can form structures that are substantially rigid {e.g., solid or
nearly solid) or that assume a definite shape and volume (e.g., structures that conform

to the shape and volume of the location to which a liguid composition was
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administered, whether in vive or ex vivo). The solidified material may be somewhat
deformable or compresgible after agsembly or phase transition, but will not
substantially flow from one area to another, as compositions at a different point along
the Hquid to solid continwum may do, which may be due, at least in part, to their ability
to undergo phase transifions. As a result, the compositions can be used to prevent the
movement of a bodily substance in a subject in need thereof. Self-assembly can also be
achieved ex vivo by exposure to conditions within a certain range of physiological
values (e.g., conditions appropriate for cell or tissue culture). While liquid
formulations are readily dispensed, the compositions administered may also be in a gel
form that may become stiffer upon contact with the subject’s body.

In one embodiment, the concentration of the self-assembling peptides in any
given formulation can vary and can be between approximately 0.1% (1 mg/ml) and
10% (100 mg/ml), inclusive. For example, the concentration of the self-assembling
peptides {(e.g., in a liquid formulation) can be approximately 0.1-3.0% (1-30 mg/ml)
(e.g, 0.1-1.0%; 1.0-2.0%; 2.0-3.0% or 1.0-3.09%). The concentration of self-
assembling peptides can be higher in stock solutions and in solid (e.g., powdered)
formulations. In solid preparations, the concentration of self-assembling peptides can
approach 100% (e.g., the concentration of self-assembling peptides can be 953, 96, 97,
98, 99% or more (e.g., 99.99%) of the composition). Whether in liquid or solid form,
the peptides can be brought to the desired concentration prior to use by addition of 2
diluent (e.g., deionized water), powder, wetting agent, or a therapeutic, diagnostic or
prophylactic agent,

Regardless of the precise nature of the self-assembling agents, upon exposure to
conditions such as those described herein, the agents can form membranous two- or
three-dimensional shructures including a stable macroscopic porous matrix having
ordered interwoven nanofibers (e.g., fibers approximately 10-20 nm in diameter, with a
pore size of about 50-100 nm in a linear dimension). Three-dimensional macroscopic
matrices can have dimensions large enough to be visible under low magnification (e.g.,
about 10-fold or less), and the membranous structures can be visible to the naked eye,
even if transparent. Although three-dimensional, the structures can be exceedingly
thin, including a Hmited mamber of layers of molecules (e.g., 2, 3, or more layers of
molecules). Typically, each dimension of a given structure will be af Ieast 10 pm in
size (e.g., two dimensions of at least 100-1000 pm in size {e.g., 1-10 mm, 10-100 mun,
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or more)). The relevant dimensions may be expressed as length, width, depth, breadth,
height, radius, diameter, or circumference in the case of structures that have a
substantially regular shape (e.g., where the structure is a sphere, cylinder, cube, or the
itke)} or an approximation of any of the foregoing where the structures do not have a
regular shape.

The selfassembling peptides can form a hydrated material when contacted with
water under conditions such as those described herein (e.g., in the presence of a
sufficient concentration (e.g., physiological concentrations) of ions {e.g., monovalent
cations)). The materials may have a high water content (e.g., approximately 95% or
more (e.g., approximately 97%, 98%, 99% or more)), and the compositions can be
hydrated but not substantially sclf-assembled. A given value may be “approximate” in
recognition of the fact that measurements can vary depending, for example, on the
circumstances under which they are made and the skill of the person taking the
measurement. Generally, a first value is approximately equal to a second when the first
falls within 10% of the second (whether greater than or less than) unless it is otherwise
clear from the context that a value is not approximate or where, for example, such value
would exceed 100% of a possible value.

The properties and mechanical strength of the structures or scaffolds can be
controlled as required through manipulation of the components therein. For example,
the stiffness of an assembled gel can be increased by increasing the concentration of
self-assembling agents (e.g., peptides) therein. The sequences, characteristics, and
properties of the peptides and the structares formed by them vpon self~assembly are
discussed further below.

'The compositions can be formmulated as concentrated sfocks or in dry form, and
these can be diluted or dissolved to form compositions (e.g., biocompatible
compositions), which are sabstantially non-toxic to biological cells in vitro or in vivo,
For example, the compositions can contain materials in quantities that do not elicita
significant deleterious effect on the recipient’s body (e.g., a prohibitively severe

immunological or inflammatory reaction, or unacceptable scar tissue formation).
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When & solution containing non-assembled peptides is laid down on a biological
tissue, the peptides having sufficient proximity to the tissue assemble, causing the
solution to gel. Any solution that remains distant from the tissue remains lquid, as the
self-assembling peptides have not vet been exposed to conditions that promote their
assembly. As the material is disturbed {(e.g., by performing a surgical procedure),
Hquid material appears to gel as it comes into sufficient contact with the body. At
times, the compositions can take on characteristics ranging from a liquid to those of &
solid, appearing gel- or salve-like or as a shury),

B. Additional Therapeutic, Prophylactic and Diagnostic Agents

The formulations typleally include an excipient or other pharmaceutically
acceptable carrier or are provided as parf of a medical device or coating. The
formulations may also include other therapeutic, prophylactic or diagnostic agenis. Ina
preferred embodiment, these agents may be antiinflammatories, vasoactive agents,
antiinfectives, anesthetics, growth factors, and/or cells.

These agents can also be peptides or proteins, polysaccharides or saccharides,
nucleic actds or nucleotides, proteoglyeans, lipids, carbohydrates, or a small molecule,
‘typicaliy an organic compound having muliiple carbon-carbon bonds, that may be
isolated from nature or created via chemical synthesis. Smali molecules have relatively
low molecular weights (e.g, less than about 1500 g/mol} and are not peptides or
nucleic acids. The substance can also be a biomolecule, which includes molecules such
as a peptide, proteoglycan, lipid, carbohydrate, or mucleic acid, any of which may have
characteristics typical of such molecules found in living organisms. Like small
molecules, biomolecules can be naturally occurring or may be artificial (i.e., they may
be molecules that bave not been found in nature). For example, a protein having a
sequence that has not been found in nature (2.g., one that does not occur in a publicly
available database of sequences) or that has a known sequence modified in an unnatural

" way by a human hand (e.g., a sequence modified by altering a post-translational process
such as glycosylation) is an artificial biomolecule. Nucleic acid molecules encoding
such proteins (e.g., an oligonuceotide, optionally contained within an expression
vector) are also biomolecules and can be incorporated into the compositions described
herein. For example, a composition can include a plurality of self-assembling peptides
and cells that express, or that are engineered to express, a protein biomolecule (by

virtue of containing a nucleic acid sequence that encodes the protein bicmolecule).
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Many different therapeutic, prophylactic or diagnostic agents can be
incorporated into the formulations or used or combined with the formulations {e.g.,
sequentially or simultaneously administered). Representative vasoconstrictors, any of
which can be formulated with one or more self-assembling peptides (e.g., in a
biocompatible composition in Hquid, powder or gel form) include epinephrine and
phenylephrine; representative coloring agents include arsenazo 111, chlorophosphonazo
1il, antipyrylazo I, murexide, Eriochrome Black T, Eriochrome Blue SE, oxyacetazo
i, carboxyazo I, tropolone, methylthymol blue, and Mordant Black 32; representative
anesthetic agents include benzocaine, bupivacaine, butamben picrate, chloroprocaine,
cocaine, curare, dibucaine, dyclonine, etidocaine, lidocaine, mepivacaine, pramoxine,
prilocaine, procaine, propoxycaine, ropivacaing, tetracaine, or combinations thereof,
Local application of the anesthetic agent may be all that is required in some situations,
for example, for a burn or other wound to the skin, including decubitus ulcers, or for
minimally invasive surgeries. Combining local anesthetios with the self-assembling
peptides, whether combined by virtue of being present in the same formulation or by
virtue of co-administration, can help contain the anesthetic within the body and reduce
the amount entering the circulation. Vasoconstrictors such as phenylephrine can be
included to prolong the effect of local anesthesia {e.g., 0.1-0.5% phenyleplurine).
Analgesic agents other than a local anesthetic agent, such as steroids, non-steroidal
anti-inflammatory agents like indomethacin, platelet activating factor (PAF) inhibitors
such as lexipafant, CV 3988, and/or PAF receptor inhibitors such as 8R163-441. An
anti-infective or antimicrobial agent (e.g., an antibiotic, antibacterial, antiviral, or
antifungal agent) can be included for either systemic or local administration. Bxamples
inchude B-lactam antibiotics such as penicilling and cephalosporing and other inhibitors
of cell wall synthesis such as vancomycin, chloramphenicol, tetracyclines, macrolides,
clindamyin, streptogramins, aminoglycosides, spectinomycin, sulfonamides,
trimethoprim, quinolones, amphotericin B, flucytosine, azoles such as ketoconazole,
itraconazole, fluconazole, clotrimazole, and miconazole, griseofulvin, terbinafine, and
nystatin. The antimicrobial can be topically administered (e.g., to treat skin infections
or burns, or to help prevent infection at a site of catheter insertion (e.g., an intravenous
catheter), for example, kanamycin, neomycin, bacitracin, polymixin, tepical
sulfonamides such as mafenide acetate or silver sulfadiazine, or gentamicin sulfate. The

antimicrobial can also be a broad spectrum agent. For example, a second, third, or

23



10

15

20

26

30

(70) JP 2014-221830 A 2014.11.27

WO 2006/116524 PCT/US2006/015850

fourth generation cephalosporin can be used. These agents may be active against a
wide range of bacteria including both gram positive and gram negative species. Such
antibacterial agents may be particularly appropriate where the present scaffolds are
used to inhibit movement of intestinal contents such as during intestinal resection or
other surgery that purposefully or accidentally disturbs the integrity of the intestinal
wall. One of ordinary skill in the art will be able to select appropriate antimicrobial
agents by considering factors such as the patient’s history (e.g., any history of an
allergic reaction to such agenis), the location to which the peptides are to be applied,
the type of infectious agent likely to be present, and so forth.

Any of the compositions described herein, whether they contain only self-
assembling precursors or precursors and one or more bioactive molecules (e.g., a
vasoconstrictor or anesthetic agent) (and whether in a liquid, semi-solid, or solid form),
can inchide a coloring agent. Suitable coloring agents include commercially available
food colorings, natural and synthetic dyes, and fluorescent molecules. Preferably, the
coloring agent is nontoxic or is included at such low concentrations as to minimize any
undesirable effect (e.g., a toxic effect}). The use of a coloring agent allows for
improved visualization of an area that is covered by a structure or scaffold and can
facilitate removal, if such removal is desired. The coloring agent can be one that
changes color when it comes into contact with a contaminated area (e.g., a color change
may be triggered by the contamination itself (e.g., by the blood or bacteria present at a
wound site)). For example, a metabolic product of a bacterivm may wrigger a color
change. Conditions such as pH or redox state induced by contaminants may also be
detected. Exemplary indicators include arsenzazo III, chlorophosphonazo 111,
antipyrytazo T, murexide, Friochrome Black T and Friochrome Blue SE for Mg®,
oxyacetazo I, carboxyazo I, tropolone, methylthymol blue, and Mordant Black 32.
AlamarBlue, a redox indicator, and phenol red are also of use in the compositions and
methods,

Many other active agents can be included in the compositions. For example, &
number of growth factors can be included to accelerate one or more aspects of healing
(e.g., angiogenesis, cell migration, process extension, and cell proliferation). These
types of compositions can be “included” as others can, by virtue of inclusion in the
compositions or by virtue of co-administration in the present methods. Examples

include vascular endothelial growth factor (VEGF), a transforming growth factor
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{TGF) such as transforming growth factor B, a platelet derived growth factor (PDGF},
an epidermal growth factor (EGF), a nerve growth factor (NGF), an insulin-like growth
factor (e.g., insulin-like growth factor 1), a glial growth factor (GGF), a fibroblast
growth factor (FGF), ete. It will be appreciated that in many cases these terms refer to
a variety of different molecular species. For example, several transforming growth
factor B species are known in the art. One of ordinary skill in the art will be guided in
the selection of an appropriate growth factor by considering, for example, the site at
which the composition is to be administered. For example, an EGF can be included in
compositions applied to the skin; an NGF and/or GGF can be included in compositions
applied to nerves or the nervous system; and so forth.

The growth factor or anothier agent can be a chemotactic substance, which has
the ability, in vivo or in cell culture, to recruit cells to a site at which the substance is
present. The cells recruited may have the potential to contribute to the formation of
new tissue or to repair existing, damaged tissue (e.g., by contributing structurally and/or
functionally to the tissue {e.g., by providing growth factors or contributing to a
desirable inmune response)). Certain chemotactic substances can also fanction as
proliferation agents {e.g., neurotropic factors such as NGF or BDNF).

The compositions can also be used in combination with or instead of
compounds including, but not imited to, cyanoacrylates, oxidized ceflulose, fibrin
sealants, collagen gel, thrombin powder, microporous polysaccharide powders, clotting
factors {.g., Factor V, Factor VIIL, fibrinogen, or prothrombin) and zeolite powders.

It will be understood that therapeutic molecules are generally administered in an
effective amount in order to achieve a clinically significant result, and effective dosages
and concentrations are known in the art. These dosages and concentrations can guide
the selection of dosages and concentrations in the present context. Bioactive molecules
can be provided at a variety of suitable concentrations and in suitable amounts (e.g.,in
the microgram or milligram range, or greater). For guidance, one can consult texts
such as Goodman and Gilman's The Pharmacological Basis of Therapeutics, 10th Bd.,
and Katzung, Basic and Clinical Pharmacology.

Cells

‘Where cells are delivered to a patient (e.g., to promote tissue healing),

autologous cells can be used. In one embodiment, the cells could be the use of
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hematopoietic cells from the patient, dispersed in the material and implanted. In
another embodiment, the cells can be cord red blood cells.

Molded scaffolds as described above, liquid compositions, gels, solid (e.g.
powders) or semi-solid embodiments may include one or more additional substances
such as bioactive molecules or cells. In some instances, the cell may secrete the
bioactive molecule either naturally or following genetic engineering {e.g., to express
and/or secrete a recombinant protein). The structures (e.g., peptide-based structures)
described herein are able to support cell attachment, viability, and growth; these have
been observed when cells are cultured on the surface of a peptide-based structure or
when cells grow within the material (e.g., when encapsulated). In addition, the
struchres are able to serve as substrates for neurite growth and synapse formation when
neurons are grown on or within them. Thus, bioactive molecules and cells can be
encapsulated within the peptide structures and maintain substantial fimction and
viability when so encapsulated (see, e.g., U.S.S.N. 09/778,200 and 10/196,942).

C. Excipients, Carriers, and Devices

The formulations include a pharmacentically acceptable carrier or are provided
as part of a medical device or coating. The formulations may also include other
therapeutic, prophylactic or diagnostic agents.

In one embodiment, the formulation is provided as a dry or lyophilized powder
which can be administered directly as a powder which hydrates at the site of
application, or suspended or dissolved in a liquid, most preferably aqueous, and applied
as a spray, paint, or injection or a hydrogel such as chitin, collagen, alginate, or
synthetic polymer. Any formulation suitable for application to the skin (e.g., a liquid,
which can be applied as a spray, or a powder) can be used to form the “panodrape”
described below. In another embodiment, the formulation is provided as a coating on a
device, for example 2 stent or a catheter, which may be dissolved in an aqueous
solution and dried on the device, or mixed with a polymeric carrier and applied to the
device, In yet another embodiment, the formulation is provided in a bandage, foam or
matrix, in which the peptides may be dispersed or absorbed. The formulation could
also be in the form of sutures, tape, or adhesive.

Conventionally, local anesthetics are delivered by topical administration {e.g.,
formulated as an cintment, cream, or solution) or injected into an area where the nerve

fibers one wishes to block reside. The formulation may be administered to a burn or
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ulcer, especially when formulated with anesthetics, antiinflammatories, growth factors,
and antiinfectives, in the form of a foam, matrix or bandage, to stop bleeding or loss of
interstitial fluid.

One or more of the compositions described herein can be assembled in kits,
together with instructions for use. For example, the kits can include a biccompatible
compesition including self-assembling peptides (or a concentrated solution or
powdered formulation thereof, together with a diluent) and a vasoconstrictor, a coloring
agent, or an analgesic or anesthetic agent and instructions for their combination (if not
already combined) and use {e.g., dilution and administration). The kits can further
include one or more of the additional agents described herein. These agents can be
present within a peptide-based composition or packaged separately, and they can
include one or more types of biclogical cells, an antibiotic or other therapeutic,
collagen, an anti-inflammatory agent, a growth factor, or a nutrient. The kit may also
include one or more of a syringe (e.g., a barrel syringe or a bulb syringe), a needle, a
pipetie, gauze, sponges, cotton or the like, swabs, a bandage, a nosebleed plug, a
disinfectant, surgical thread, scissors, a scalpel, a sterile fluid, a spray canister,
including those in which a liguid solution is sprayed through a simple hand pump, a
sterile container, or disposable gloves,

The formulation can be administered as appropriate for treatment of one or more
disorders. For example, the formulation may be applied to repair an injury or dealing
surgery of the lung or dura, or following an epidural or spinal tap, to stop leakage of
cerebrospinal fluid. The formulation may be dispersed in a suture or adhesive for
administration at the time of or as released following suturing or gluing of a wound,
therehy limiting bleeding, loss of tissue fluids, or other fluids such as those produced by
parenchymal tissues such as the liver, pancreas, and gastrointestinal tract. The
formulation may be applied to any site of bleeding, in a bandage, ganze, sponge, or
other material, for immediate control of bleeding, or released later to control bleeding if
the initial treatment such as sutoring or pressure is insufficient. Dried fabric, dehydrated
foams or hydrogels, or bandages containing the formulation may be part of first aid
kids for treatment of injuries, for example, in war, at accident sites, or clinics where
rapid treatment may be required and storage space is Hmited.

In some embodiments, compositions including self-assembling agents can be

assoctated with surgical sponges. For example, liquid compositions can be drawn into
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commercially available sponges prior to or during their use. Studies indicate that
hemostasis can be satisfactorily achieved without traditional sponges, but there may be
instances where inchiding compositions containing a self-assembling agent may be
beneficial (e.g., where a patient is experiencing profound bleeding or where the goal of
treatment 18 temporary stabilization). The compositions employed can include any of
the non-fibrous agents described herein. The sponges can be any known in the art,
including woven and non-woven sponges and those designed specifically for dental or
ophthalmic surgeries. See, e.g., U.S. Patent Nos. 4,098,728; 4,211,227; 4,636,208;
5,180,375; and 6,711,879,

In embodiments featuring bandages or dressings, the bandage or dressing can
include a first layer of sufficient shape and size to cover a wound or a substantial
portion thereof (e.g., the most injured portion of the tissue or the area bleeding most
profusely). The first layer can have a top surface, 3 bottom surface, and a perimeter
that is, optionally, wholly or partially covered with an adhesive. A second laver of the
bandage or dressing can be detachably affixed to the bottom surface of the first layer,
optionally excluding the perimeter or any part of the perimeter bearing adhesive, and
can include a liquid or non-liquid composition (e.g., a gel, paste, foam, cream,
ointment, or powdered composition} including seif-assembling peptides. The
composition will come in contact with the wound upon application of the bandage or
dressing and is transferable from the bandage or dressing to the wound site upon
removal of the first layer or the first and second layers. In simpler configurations, the
composition comprising self-assembling agents (e.g., peptides) can be associated with
the bottom of the first layer {e.g., interfor to the adhesive perimeter), and the second
layer can be omitted. In either case, either the first and/or second layers can include a
transparent window, through which some or all of the underlying wound can be
viewed. The composition including the self-assembling agent(s) can be added to the
bandage before it is packaged or just before use. In another embodiment, the
formulation may include a further physical barrier, such as a layer of silicon film, to
prevent loss of fluid by drying, after the active flow of fluids has been stopped by
application of the formulation.

The formulations may also be administered as immediate or controlled release
formulations. A delayed release dosage form is one that releases a drug (or drugs) ata

ttme other than promptly after adminisiration. An extended release dosage form is one
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that allows at least a twofold reduction in dosing frequency as compared to the drug
presented as a conventional dosage form {e.2. as a solution or prompt drug-releasing,
conventional solid dosage form). A modified release dosage form is one for which the
drug release characteristics of time, course and/or location are chosen to accomplish
therapeutic or convenience objectives not offered by conventional dosage forms such as
solutions, cintments, or promptly dissolving dosage forms. Delayed release and
extended release dosage forms and their combinations are types of modified release
dosage forms.

Matrix forming materials are materials which form strong, viscous gels upon
hydration and provide control of drug diffusion and release. In hydrophilic matrix
systems, matrix forming materials are uniformly incorporated thronghout the {ablet.
Upon contact with water, the outer tablet layer is partizlly hydrated, forming a gel
layer. The rate of diffusion of the drug(s) out of the gel layer and the rate of erosion of
the gel layer determine overall teblet dissolution and drug delivery rates. Examples of
matrix forming materials include cellufose ethers that are water-soluble such as
methyleellulose, ethyl celiulose and hydroxypropyl methylcellulose,

Formulations are prepared using a pharmaceutically acceptable "carrier”
composed of materials that are considered safe and effective and may be administered
to an individual without causing undesirable biological side effects or unwanted
interactions, The "carrier" is all components present in the pharmaceutical formulation
other than the active ingredient or ingredients, The term "carrier” includes but is not
limited to diluents, binders, lubricants, disintegrators, fillers, matrix-forming
compositions and coating corapositions,

“Carrier” also includes all components of the coating composition which may
inchade plasticizers, pigments, colorants, stabilizing agents, and glidants. The delayed
release dosage formulations may be prepared as described in references such as
"Pharmaceutical dosage form tablets”, eds. Liberman et. al. {(New York, Marcel
Dekker, Inc., 1989), "Remington--The science and practice of pharmacy", 20th ed.,
Lippincott Willtams & Wilkins, Baltimore, Md., 2000, and "Pharmaceutical dosage
forms and drug delivery systems”, 6th Edition, Ansel et.al.,, (Media, Pa.; Williams and
Wilkins, 1995) which provides information on carriers, materials, equipment and
processes for preparing tablets and capsules and delaved release dosage forms of

tablets, capsules, and granules.

29



10

15

20

25

30

(76) JP 2014-221830 A 2014.11.27

WO 2006/116524 PCT/US2006/015850

Examples of suitable coating materials inch;zde, but are not Hmited to, cellulose
polymers such as cellulose acetate phthalate, hydroxypropy! cellulose, hydroxypropyl
methylcellulose, hydroxypropyl methylceltulose phthalate and hydroxypropyl
methylcellnlose acetate succinate; polyvinyl acetate phihalate, acrylic acid polymers
and copolymers, and methacrylic resins that are commercially available under the trade
name Budragit™, (Roth Pharma, Westerstadt, Germary), Zein, shellac, and
polysaccharides. Additionally, the coating material may contain conventional carriers
such as plasticizers, pigments, colorants, glidants, stabilization agents, pore formers and
surfactants. Optional pharmaceutically acceptable excipients present in the drug-
containing tablets, beads, granules or particles include, but are not lirmited to, difuents,
binders, lubricants, disintegrants, colorants, stabilizers, and surfactants.

Diluents, also termed "fillers,” are typically necessary to increase the bulk of a
solid dosage form so that a practical size is provided for compression of tablets or
formation of beads and granules, Suitable diluents include, but are not limited to,
dicalcium phosphate dihydrate, calcium sulfate, lactose, sucrose, mannitol, sorbitol,
cellulose, microcrystalline cellulose, kaolin, sodium chloride, dry starch, hydrolyzed
starches, pre-gelatinized starch, silicone dioxide, titanium oxide, magnesium aluminum
silicate and powder sugar.

Binders are used to impart cohesive qualities to a solid dosage formulation, and
thus ensure that a tablet or bead or granule remains intact after the formation of the
dosage forms. Suitable binder materials include, but are not limited to, starch, pre-
gelatinized starch, gelatin, sugars (including sucrose, glucose, dextrose, lactose and
sorbitol), potyethylene glycol, waxes, natural and synthetic goms such as acacia,
tragacanth, sodivm alginate, cellulose, including hydroxypropylmethylcellnlose,
hydroxypropyleellutose, ethylcellulose, and veegum, and synthetic polymers such as
acrylic acld and methacrylic acid copolymers, methacryle acid copolymers, methyl
methacrylate copolymers, aminoalky}l methacrylate copolymers, polyacrylic
acid/polymethacrylic acid and polyvinylpyrrolidone. Some of the materials which are
suitable as binders can also be used as matrix-forming materials such as hydroxypropyl
methy! cellulose, ethyl cellulose, and microcrystalline cellulose.

Lubricants are used to facilitate tablet or wafer manufacture. Examples of
suitable Iubricants include, but are not limited to, magnesivmn stearate, calcium stearate,

stearic acid, glycerol behenate, polyethylene glycol, tale, and mineral oil,
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Disintegrants are used to facilitate dosage form disintegration or "breakup" after
administration, and generally include, but are not Hmited to, starch, sodivm starch
glycolate, sodivm carboxymethyl starch, sodivm carboxymethylcellulose,
hydroxypropyl cellulose, pro-gelatinized starch, clays, cellulose, alginine, gums or
cross linked polymers, such as cross-linked PVP (Polyplasdone™ XL from GAF
Chemical Corp).

Stabilizers are used to inhibit or retard drug decomposition reactions which
include, by way of example, oxidative reactions.

Surfactants may be anionic, cationic, amphoteric or nonionic surface active
agents. Suitable antonic surfactants inchude, but are not limited to, those containing
carboxylate, sulfonate and sulfate ions. Examples of anionic surfactants include
sodium, potassium, ammonium salts of long chain alkyl sulfonates and alkyl aryl
sulfonates such as sodium dodecylbenzene sulfonate; dialkyl sodivm suifosuccinates,
such as sodium dodecylbenzene sulfonate; dialkyl sodium sulfosuccinates, such as
sodivm bis-(2-ethylthioxyl)-sulfosuccinate; and alkyl sulfates such as sodium laury
sulfate. Cationic surfactants include, but are not limited to, quaternary ammoniam
compounds such as benzalkonium chloride, benzethonium chloride, cetrimonium
bromide, stearyl dimethylbenzyl armmonium chloride, polyoxyethylene and coconut
amine. Examples of nonionic surfactants include ethylene glycol monostearate,
propylene glycol myristate, glyceryl monostearate, glyceryl stearate, polyglyceryl-4-
oleate, sorbitan acylate, sucrose acylate, PEG-150 laurate, PEG-400 monolaurate,
polyoxyethylene monolaurate, polysorbates, polyoxyethylene octylphenylether, PEG-
1000 cetyl ether, polyoxyethylene tridecyl ether, polypropylene glycol buty! ether,
Poloxamer™ 401, stearoyl monoisopropanolarmide, and polyoxyethylene hydrogenated
tallow amide. Examples of amphoteric surfactants include sodium N-dodecyl-G-alanine,
sodium N-lauryl-G-iminodipropionate, myristoamphoacetate, lauryl betaine and fauryl
sulfobetaine.

If desired, the tablets, beads, granules or partictes may also contain minor
amount of nontoxic auxiliary substances such as wetting or enmisifying agents, dves,
pH buffering agents, and preservatives.

Extended release formulations are generally prepared as diffusion or osmotic
systems, for example, as described in "Remnington--The science and practice of
pharmacy" (20th ed., Lippincott Williams & Wilkins, Baltimore, MD, 2000). A
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diffusion system typically consists of two types of devices, a reservoir and a matrix,
and is well known and described in the art. The matrix devices are generally prepared
by compressing the drug with a slowly dissolving polymer carrier into a tablet form.
The three major types of materials used in the preparation of matrix devices are
insoluble plastics, hydrophilic polymers, and fatty compounds. Plastic matrices include
methyl acrylate-methyl methacryiate, polyvinyl chioride, and polyethylene.
Hydrophilic polymers include cellulosic polymers such as methyl and ethyl cellulose,
hydroxyalkylcelluloses such as hydroxypropyl-cellulose,
hydroxypropylmethylcellulose, sodium carboxymethylcellulose, and Carbopol™ 934,
polyethylene oxides and mixtures thereof. Fatty compounds include, but are not limited
to, various waxes such as carnauba wax and glyceryl tristearate and wax-type
substances including hydrogenated castor oil or hydrogenated vegetable oil, or mixtures
thereof. In certain embodiments, the plastic material is a pharmacewutically acceptable
acrylic polymer, including but not limited to, acrylic acid and methacrylic acid
copolymers, methyl methacrylate, methyl methacrylate copolymers, ethoxyethyl
methacrylates, cyanoethyl methacrylate, aminoalkyl methacrylate copolymer,
poly{acrylic acid), poly(methacrylic acid), methacrylic acid alkylamine copolymer
poly(methyl methacrylate), poly(methacrylic acid)}(anhydride), polymethacrylate,
polyacrylamide, poly(methacrylic acid anhydride), and glycidyl methacrylate
copolymers. In certain embodiments, the acrylic polymer is comprised of one or more
ammonio methacrylate copolymers. Anumonio methacrylate copolymers are well
known in the art, and are described in NF XV1I as fully polymerized copolymers of
acrylic and methacrylic acid esters with a low content of quaternary ammonium groups.

Alternatively, extended release formulations can be prepared using osmotic
systems or by applying a semi-permeable coating to the dosage form. In the latter case,
the desired drug release profile can be achieved by combining low permeable and high
permeable coating materials in suitable proportion.

An immediate release portion can be added to the extended release system by
meangs of either applying an immediate release layer on top of the extended release core
using a coating or compression process or in a multiple unit systerm such as a capsule ‘
containing extended and immediate release beads. Extended release tablets containing
hydrophilic polymers are prepared by techniques commonly known in the art such as

direct compression, wet granulation, or dry granulation. ‘Their formulations usually
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ineorporate polymers, diluents, binders, and lubricants as well as the active
pharmaceutical ingredient. The usual diluents include inert powdered substances such
as starches, powdered cellulose, especially crystalline and microcrystalline celluloge,
sugars such as fructose, mannitol and sucrose, grain flours and similar edible powders.
Typical diluents include, for example, various types of starch, lactose, mannitol, kaolin,
calcium phosphate or sulfate, inorganic salts such as sodivm chloride and powdered
sugar, Powdered cellulose derivatives are also useful. Typical tablet binders include
substances such as starch, gelatin and sugars such as lactose, fructose, and glucose.
Natural and synthetic gums, including acacia, alginates, methylcellulose, and
polyvinylpyrrolidone can also be used. Polyethylene glyeol, hydrophilic polymers,
ethylcellulose and waxes can also serve as binders. A lubricant is necessary in a tablet
formulation to prevent the tablet and punches from sticking in the die. The lubricant is
chosen from such slippery solids as tale, magnesium and calcium stearate, stearic acid
and hydrogenated vegetable oils. Extended release tablets containing wax materials are
generally prepared using methods known in the art such as a direct blend method, a
congealing method, and an aqueous dispersion method. I the congealing method, the
drag is mixed with a wax material and either spray-congealed or congealed and
screened and processed,

"The preferred coating weights for particular coating materials may be readily
determined by those skifled in the art by evaluating individual release profiles for
tablets, beads and granules prepared with different quantities of various coating
materials. It is the combination of materials, method and form of application that
produce the desired release characteristics, which one can determine only from the
clinical studies. The coating composition may include conventional additives, such as
plasticizers, pigments, colorants, stabilizing agents, glidants, efc. A plasticizer is
normally present to reduce the fragility of the coating, and will generally represent
about 10 wt. % to 50 wt. % relative to the dry weight of the polymer. Examples of
typical plasticizers include polyethylene glycol, propylene glycol, triacetin, dimethy!
phthalate, diethyl phthalate, dibutyl phthalate, dibutyl sebacate, triethyl citrate, tributyl
citrate, triethyl acetyl citrate, castor il and acetylated monoglycerides. A stabilizing
agent is preferably used to stabilize particles in the dispersion. Typical stabilizing
agents are nonionic emulsifiers such as sorbitan esters, polysorbates and

polyvinylpyrrolidone, Glidants are recommended to reduce sticking effects during film
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formation and drying, and will generally represent approximately 25 wt. % to 100 wt.
% of the polymer weight in the coating solution. One effective glidant is tale. Other
glidants such as magnesium stearate and glycerol monostearates may also be used.
Pigments such as titanium dioxide may also be used. Small guantities of an anti-
foaming agent, such as a silicone {(«.g., simethicone), may also be added to the coating

composition,
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Polymeric Matrices

Both non-bicdegradable and biodegradable matrices can be used for delivery of
the self-assembling peptides, altbough biodegradable matrices are preferred. These
may be nafural or synthetic polymers, although synthetic polymers are preferred due to
the better characterization of degradation and release profiles. The polymer is selected
based on the period over which release is desired. In some cases near release may be
most useful, although in others a pulse release or "bulk release” may provided more
effective results. The polymer may be in the form of a hydrogel (typically in absorbing
up to about 90% by weight of water), and can optionally be crosslinked with
nuzhtivalent ions or polymers.

Representative synthetic polymers that can be used for delivery include
polyamides, polycarbonates, polyalkylenes, polyalkylene glycols, polyalkylene oxides,
polyalkylene terepthalates, polyvinyl alcohols, polyvinyl ethers, polyvinyl esters,
polyvinyl hatides, polyvinylpyrrolidone, polyglyeolides, polysiloxanes, polyurethanes
and co-polymers thereof, alkyl cellulose, hydroxyalky! celluloses, eeliulose ethers,
celiulose esters, nitro celluloses, polymers of acrylic and methacrylic esters, methyl
cellulose, ethyl cellulose, hydroxypropyl cellulose, hydroxy-propyl methyt cellulose,
hydroxybutyl methyl cellulose, cellulose acetate, cellulose propionate, cellulose acetate
butyrate, cellulose acetate phthalate, carboxylethyl cellulose, cellullose triacetate,
cellulose sulphate sodium salt, poly(methy! methacrylate), poly(ethyl methacrylate),
poly(butylmethacryi&té}, poly(isobutyl methacrylate), polythexyimethacrylaie),
poly(isodecyl methacrylate), poly(lauryl methacrylate), poly(phenyl methacrylate),
poly{methyl acrylate), poly({isopropyl acrylate), poly(isobuty? acrylate), poly(octadecyl
acrylate), polyethylene, polypropylene, poly(ethylene glycol), poly{ethylene oxide),
poly(ethylene terephthalate), poly(vinyl alcohols), poly{vinyl acetate), poly(vinyl
chloride), polystyrene and polyvinylpyrrolidone.,

Examples of non-biodegradable polymers include ethylene vinyl acetate,
pely(meth)acrylic acid, polyamides, copolymers and mixtures thereof. Examples of
biodegradable polymers include synthetic polymers such as polymers of lactic acid and
glycolic acid, polyanhydrides, poly{ortho)esters, polyurethanes, poly(butic acid),
poly{valeric acid), and poly (lactide-co-caprolacione), and natural polymers such as
alginate and other polysaccharides including dextran and ceflulose, collagen, chemical

derivatives thereof (substitutions, additions of chemical groups, for example, alkyl,
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aikylene, hydroxylations, oxidations, and other modifications routinely made by those
skilled in the art), albumin and other hydrophilic proteins, zein and other prolamines
and hydrophobic proteins, copolymers and mixtures thereof. In general, these materials
degrade either by enzymatic hydrolysis or exposure to water in vivo, by surface or bulk
erosion.

Bioadhesive polymers of particular interest include biverodible hydrogels
described by H. 8. Sawhney, C. P. Pathak and J. A, Hubell in Macromolecules, 1993,
26, 581-587, polyhyaluronic acids, casein, gelatin, ghatin, polyanhydrides, polyacrylic
acid, alginate, chitosan, poly(methyl methacrylates), poly(ethyl methacrylates),
poly(butylmethacrylate), poly {isobutyl methacrylate), poly (hexylmethacrylate), poly
(isodecyl methacrylate), poly (lauryl methacrylate), poly (phenyl methacrylate),
poly(methyl acrylate), polv{isopropyl acrylate), poly(isobutyl acrylate), and
poly{octadecyl acryiate),

The matrix can be in the form of microparticles such as microspheres, where
peptides are dispersed within a solid polymeric matrix or microcapsules, where the core
is of a different material than the polymeric shell, and the peptide is dispersed or
suspended in the core, which may be liquid or solid in nature. Unless specifically
defined herein, microparticles, microspheres, and microcapsules are used
interchangeably. Altemnatively, the polymer may be cast as a thin slab or film, ranging
from nanometers to four centimeters, 2 powder produced by grinding or other standard
techniques, or even a gel such as a hydrogel. The polymér can also be in the form of a
coating or part of a stent or catheter, vascular graft, or other prosthetic device.

The matrices can be formed by solvent evaporation, spray drying, solvent
extraction and other methods known to those skilled in the art. Bioerodible
microspheres can be prepared using any of the methods developed for making
microspheres for drug delivery, for example, as described by Mathiowitz and Langer, J.
Controlled Release 5:3-22 (1987); Mathiowiiz et al., Reactive Polymers 6:275-283
(1987); and Mathiowitz ef al., J. Appl. Polymer Sci. 35:755-774 (1988). The selection
of the method depends on the polymer selection, the size, external morphology, and
crystallinity that is desired, as described, for example, by Mathiowitz ef al., Scanning
Microscopy 4:329-340 (1990); Mathiowitz er al., J. Appl. Polymer Sci. 45:125-134
(1992); and Benita et al., J. Pharm. Sci. 73:1721-1724 (1984). In solvent evaporation,
described for example, in Mathiowitz ef al., (1990), Benita et af. {1984), and U.S.

36



10

15

20

25

30

(83) JP 2014-221830 A 2014.11.27

WO 2006/116524 PCT/US2006/015850

Patent No. 4,272,398 to Jaffe, the polymer is dissolved in a volatile organic solvent,
The peptide either in soluble form or dispersed as fine particles, is added to the polymer
solution, and the mixture is suspended in an aqueous phase that contains a surface
active agent such as poly(vinyl aleohol}. The resulting emulsion is stirred until most of
the organic solvent evaporates, leaving solid microspheres. In general, the polymer can
be dissolved in methylene chloride. Microspheres with different sizes {1~-1000 microns)
and mozphologies can be obtained by this method which is useful for relatively stable
polymers such as polyesters and polystyrene, However, labile polymers such as
polyanhydrides may degrade due to exposure to water. For these polymers, hot melt
encapsulation and solvent removal may be preferred.

In hot melt encapsulation, the polymer is first melied and then mixed with the
solid particles of peptides. The mixture is suspended in a non-miscible solvent such as
silicon oil and, with continuous stirring, heated to 5°C above the melting point of the
polymer. Once the emulsion is stabilized, it is cooled until the polymer particles
solidify. The resuliing microspheres are washed by decantation with petroleum ether to
give a free-flowing powder. Microspheres with diameters between one and 1000
microns can be obtained with this method. The external surface of spheres prepared
with this technique are usnally smooth and dense. This procedure is useful with water
labile polymers, but is limited to use with polymers with molecular weights between
1000 and 30000. Solvent removal was primarily designed for use with polyanhydrides.
In this method, the drug is dispersed or dissolved in a solution of 2 selected polymer in
a volatile organic selvent like methylene chloride. The mixture is then suspended in oil,
such as silicon oil, by stirring, to form an emulsion. Within 24 hours, the solvent
diffuses into the oil phase and the emulsion droplets harden into solid polymer
microspheres. Unlike solvent evaporation, this method can be used to make
microspheres from polymers with high melting points and a wide range of molecular
weights. Microspheres having a diameter between one and 300 microns can be
obtained with this procedure. The external morphology of the spheres is highly
dependent on the type of polymer used. In spray drying, the polymer is dissolved in
methylene chloride (0.04 g/ml). A known amount of active drug is saspended (if
insoluble) or co-dissolved (if soluble) in the polymer solution. The solution or the
dispersion is then spray-dried. Double walled microspheres can be prepared according
to U.S. Patent No. 4,861,627 to Mathiowitz.

37



10

5

20

25

3c

(84) JP 2014-221830 A 2014.11.27

WO 2006/116524 PCT/US2006/015850

Hydrogel microspheres made of gel-type polymers such as alginate or
polyphosphazines or other dicarboxylic polymers can be prepared by dissolving the
polymer in an agueous solution, suspending the material to be incorporated into the
mixture, and extruding the polymer mixture through a microdroplet forming device,
equipped with a nitrogen gas jet. The resulting microspheres fall into a slowly stirring,
ionic hardening bath, as described, for example, by Salib ef al., Pharmazeutische
Industrie 40-11A, 1230 (1978). Chitosan microspheres can be prepared by dissolving
the polymer in acidic solution and crosshinking with tripolyphosphate. For example,
carboxymethyleellulose {CMC) microspheres can be prepared by dissolving the
polymer in an acid solution and precipitating the microspheres with lead ions.
Alginate/polyethylene imide (PEI) can be prepared to reduce the amount of carboxyl
groups on the alginate microcapsules.

Other delivery systems including films, coatings, pellets, slabs, and devices can
be fabricated using solvent or melt casting, and extrusion, as well as standard methods
for making composites. The polymer can be produced by first mixing monomers and
PEPTIDES as described by Sawhney ef al., and polymerizing the monomers with UV
light. The polymerization can be carried out in vitro as well as in vive.

D. Devices for Administration

The liquid formulations may be provided in a syringe or pipette having a barrel
containing a composition including self-assembling peptides and a means for expelling
the composition from an open tip of the syringe or pipetie (e.g., a plunger or bulb). The
syringe may consist of one or more compartments {e.g., created by a divider running
symmetrically or non-symmetrically along a long axis of the syringe barrel), so that
mixing of the self-assembling peptides with one or more other agents occurs at the time
of application. The compartments may also contain excipient such as a material
forming a hydrogel or adhesive in a first compartment and the self-assembling peptides
in a second compartment. In another embodiment, a first compartment may contain
Iyophilized self-assembling peptides or particles of self-assembling peptides, and a
second compartment may contain a solution to dissolve or hydrate the peptides or
powders for dry application. The composition within the barrel can further include any
of the non-fibrous agents described herein {e.g., one or more of a vasoconstrictor, a
coloring agent, an anesthetic or analgesic agent, an antimicrobial (e.g., antibiotic,

antiviral, or antifingal agent) or other therapeutic, collagen, an anti-inflammatory
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agent, a growth factor, or a nutrient). In yet another embodiment, the material can be
gelled and applied with an instrument, such as a spatula,
IL Methods of Administration

Any of the agents described herein, including cells, therapeutic, prophylactic or
diagnostic compounds such as antibiotics and growth factors can be introduced into the
peptide solution prior to self-assembly # vifro or in vivo, and pre-molded structures can
include one or more of these agents, optionally packaged in sterile material and/or
provided with instructions for use. The material can be used prophylactically oras a
treatment in the absence of additional agents. The bioactive agents can be
approximately evenly distributed throughont the scaffold or concentrated in one area or
another (e.g., on or near the surface, within a core area, graded throughout the scaffold
or a region thereof, or layered therein (e.g., concentrated in layers or evenly or
uneventy distributed)). To achieve an approximately even distribution of the substance
within the structure, one can yuix the precursor-containing solution and the substance,
which may also be in solution, prior to initiation of self-assembly.

A Sites of Administration

The material can be applied to a variety of different surfaces to prevent or
control fluid passage (e.g., to promote hemostasis) or to function as a batrier (e.g., to
reduce contamination), The amount of gelffassembling agent is determined in part by
the fimetion of the material in controlting fluid flow, as well as the properties of any
other materials or structures associated with the self-assembling peptides, alone or in
combination with other bioactive materials.

In a first embodiment, the material is used to prevent or control bleeding. The
material may be applied as a liguid, a gel, or as part of a substrate such as a bandage or
membrane. Thus, formulations may be applied to a blood vessel, either within the
lumen, for example at the Hme of angioplasty, administered by or as a coating on a
stent or catheter, or exterior {0 the vessel, typically at the site of anastomosis. The
material may be applied to tissues before, during or after surgery, to prevent bleeding,
which is especially problematic with tissue such as liver, kidney or spleen, or other
surgeries where there is a high risk that transfusion will be indicated, or to seal and
protect a tissue (for example, a tissue selected or harvested for transplantation or a

tissue suitable for reattachment {e.g., a severed digit)).
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The material is also particularly well suited to use in the eye to prevent
hemorrhage or bleeding within the vitreous humor (i.e., to promote hemostasis), Other
surgeries where the material should be beneficial include corneal transplants,
conjunctival surgery and glaucoma surgery. The material is particularly advantageous
during surgery since it is clear and the surgeon is able to see through the material as he
of she operates,

The material can be used to stop or impede the flow of fluids other than blood.
The material can be applied to burns to stop or impede leakage of interstitial fluid. The
material can be applied to the dura or lung as a dural or lung sealant.

The material can also be utilized in general oral surgery, periodontistry, and
general dentistry, both as a barrier and to control or prevent bleeding.

The use of the material in individuals with impaired coagulation (hemophilia,
von Willebrands, vitamin K, protein S or protein C deficiency, fulminant hepatitis,
disserninated intravascular coagulation (“DIC™), hemolytic-uremic syndrome (“HUS™))
is also an important utility since the mechanism of action is indebendent of the normal
coagulation pathway.

In another embodiment, the material is applied to the exterior of a tissue such as
a tumor, to prevent breakage or metastasis at the time.of surgery. One of the benefits of
the material is that it can be injected and gel in place, so that the material can be applied
and reapplied during surgery, as necesé;ary.

In still another embodiment, the material is particularly well suited to
functioning as a barrier to prevent or reduce contamination, either to the tissue or from
one tissue to another, for example, during intestinal surgery. The material may be
applied to prepare an internal site prior io or during surgery, especially sites such as the
sinus cavities, and for surgeries such as transurethral and transvaginal surgery, and as a
prophylactic and/or therapeutic. The material should also be particularly useful in
cardiovaseular surgery, where both barrier and hemostasis properties can be of value,
for example, for heart valve patients who are prone to adverse consequences such as
valve ring abscesses (coat valve, add antibiotic), endecarditis (coat valve), aortic root
dissection (provide immediate hemostasis).

The material in combination with a metal such as silver has anti-adhesive
properties and can inhibit angiogenesis, Accordingly, it may be useful in decreasing

scarring and achesions, including those that tend to occur following a surgical
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procedure. The material can be applied after surgery, or to an injury such as a burn, to
decrease scarring and/or fluid loss, and to limit infection or the risk of infection. This

has further application in plastic surgery, especially for protection of areas cleaned and
debrided prior to closure or skin transplant, for example, in abdominoplasty, face lifts,
flap donor sites, latissimus dorsi for breast reconstruction,

In: still another embodiment, the material is administered as a shurry that can be
drunk by a patient to reduce stomach bleeding, for example, from an ulcer, or to
decrease acidity, or to limit bleeding from esophageal varices. Alternatively, the
material can be provided as an enema to treat hemorthoids or to fill in diverticula.

In yet another embodiment, the material can be used for a fectility treatment,
preservation of eggs, and repair of scarred fallopian tubes.

The material may also be used as a blood stabilizeror as an organ preservation
material.

As assembly is not iireversible, contained substances can be released. For
example, the molecules or cells can be released from the structures in vivo {e.g., small
molecules can diffuse away and larger molecules and cells can be released as the -
structures degrade).

In still another embodiment, the material, inchuding formulations that confain
non-fibrous and/or therapeutic agents or cells, is used as a neuroprotective to minimize
damage and scarring following neural injury. Peptide-based structures promote repair
and regeneration of neural tissue {e.g., when self-assembling peptides are applied to a
lesion in the brain as described in U.S.8.N. 10/968,790). The small size of the fibers
within the scaffolds and/or the open “weave” structare of the materials permits
extension of cell processes and allows adequate diffusion of nutrients and waste
products in a manner that provides unique advantages for neural tissue regeneration.

Peptide-based structures, including those that contain non-fibrous and/or
therapeutic agents or cells, are able to enhance repair of non-neural tissues (e.g.,
epithelial tissues such as skin) when applied fo an area of damage (see Example 5),
Accordingly, the compositions can be applied outside of the central nervous system;
outside of the brain; or to tissues outside the cranial cavity or spinal cord or column.
The repair may constitute an anatomical or functional restoration of the tissue io a
condition resembling that of the tissue prior tv the injury or deterioration (e.g., disease-

associated deterioration). The repair should be superior {o that which one would expect
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in the absence of treatment with a present composition. For example, the repair may
include restoration of physical continuity between two portions of a tissue that were
separated by injury, deterioration, or other damage. Preferably, the restored physical
connection will include reapposition or reconnection of the portions of tissue without
appreciable separation by heterogeneous tissue, such as scar tissue.

In the course of promoting wound repair, the compesitions may not only
improve the final ouicome (e.g., reduced scar formation resulting in an outcome {hat
more closely resembles the original tissue), but also reduce the time required for
healing. These results could not have been predicted on the basis of the results
achieved following application to the injured central nervous system, given the
substantial differences between neural and non-neural tissues.

B. Effective Dosages

In general, the amount of material required will vary depending on various
factors such as the size or extent of an injury {(which can, in turn, be expressed in terms
of the length of an incision, the caliber or number of damaged blood vessels, the degree
of a burn, the size and depth of an ulcer, abrasion, or other injury). The amount may
vary, for example, from a few microliters to several milliliters or more, e.g., tens or
hundreds of milliliters. The device used to deliver the material will vary in accordance
with the amount. For example, a syringe can be conveniently used to deliver smaller
amounts, whereas a tube or squeezable bottle would be more suitable for larger
amounts, An effective amount (whether in reference to a scaffold, precursors thereof,
or another bioactive molecule present in the formulation), means the amount necessary
to elicit an improved or desired biological response.

As will be appreciated by those of ordinary skill in this art, the sffective amount
of an agent may vary depending on such factors as the desired biological endpoint, the
agent to be delivered, the nature of the site to which the agent is delivered, and the
nature of the condition for which the agent is administered. For example, an effective
amount of a composition for accelerating hemostasis may be an amount sufficient to
decrease the amount of blood lost between the time that bleeding begins and the time
when bleeding ends by at least 25% relative to the amount of blood lost following
treatment with cold saline or no treatment. An effective amount of a composition for
accelerating hemostasis may also be an amount sufficient to decrease the time required

to achieve cessation of visible bleeding by at least 25% relative to the time required
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following treatment with cold saline or no treatment. An effective amount of a
composition for promoting wound healing may be an amount sufficient to decrease the
time required to achieve a predetermined percent reduction in the size of a lesion by at
least 25% relative fo the time required in the absence of such treatment.

The amount of the composition provided can vary depending on the severity of
the subject’s condition and should be sufficient to inhibit the unwanted movement to an
extent that benefits the subject. The bodily substance can be blood, cerebrospinal fluid,
pus, serous exudate, bile, pancreatic juice, or a substance normally contained within the
gastrointestinal tract (e.g., the stomach or intestine), or urinary tract.

C. How Administered

The compesition can be provided on the surface of the subject’s body and/or
provided within a cavity generated by force (e.g., by unexpected trauma or a surgical
procedure). In this way the unwanted movement of a bodily substances can be
inhibited in the context of a wide range of situations, inclucﬁ'ng traumatic injury, a
medical condition (2.g., & chronic or prolonged medical condition associated with
bleeding), or surgical procedures (¢.g., orthopedic surgery, dental surgery, cardiac
surgery, ophthalmic surgery, or plastic or reconstructive surgery). For example, where
the unwanted movement of the bodily substance is the result of trauma, the subiect may
have a partly or completely severed body part, a laceration, abrasion, puncture wound,
or a bum, Where the compositions are applied to a surface of the body, they may not
only inhibit the unwanted movement of a bodily substance, but also help protect the
subject from contamination. For example, applying a self-assembling agent to the skin
will impede the movement of an unwanted foreign substance on the skin or hair into a
wound., When the unwanted movement of the bodily substance results from a chronic
medical condition, the subject may experience recurrent bleeding, For example, the
subject may be experiencing bleeding in connection with varicose veins, including
telangiectases, hemorthoids, bleeding in the fungs (due, for example, to hung cancer,
bronchitis, or a bacterial or viral disease, including pneumeonia or influenza), or
esophageal varices. Medical conditions associated with recurrent bleeding can be
treated with the compositions described herein, including those that contain self-
assembling peptides and a vasoconstrictor {e.g., phenylephrine, which can constitute
about 0.25-0.5% of the composition). Where bleeding occurs in the orophamyx or

lungs, the compositions can be administered through a metered dose inhaler. If the
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patient’s condition has deteriorated to the point where artificial ventilation is required,
the compositions may be administered through a respirator or by lavage.

The unwanted movement of the bodily substance can also take place during a
surgical procedure, and that procedure can involve an incision within the subject’s
nervous system, eye, ear, nose, mouth, pharynx, respiratory system, cardiovascular
system, digestive system, urinary system, reproductive system, musculoskeletal system,
liver, or integument. The methods can be carried out regardless of whether or not the
movement of the bodily substance was intentional. The compositions described herein
can be applied before or after the unwanted movement occurs (e.g., during a surgical
procedure before the intentional transection of a blood vessel or after an unintentional
transection of a blood vessel). For example, the surgical procedure can be carried out
with the intent to repair an aneurysm, impede bleeding within the brain, to treat
esophageal varices, {o treat an ulcer or to inhibit the loss of gastric contents or intestinal
contents (e.g., from a swollen or ruptured appendix). The surgical procedure can
involve resecting a portion of the subject’s infestine. Other procedures that can be
carried out with the assistance of compositions including self-assembling agents
include arteriography, cardiac catheterization, insertion of a stent, assistance with a
natural birth or birth by Caesarean section, hysterectomy, organ transplant, joint
replacement, or excision of (or other manipulation of) an intervertebral disk. These
procedures are representative, The surgical procedure can be performed with the
agsistance of an endoscope or laparoscope, and the compositions can be delivered
independently or from a chamber situated within these devices and connected to a distal
end by a passage for release onto the subject’s tissues. Where the patient has an ulcer,
that ulcer can be an esophageal, pastric, duodenal, diabetic, or decubitus vleer. More
generally, the compositions can be applied to any disrupted area of the skin, and any of
the methods described herein can include a step of identifying & patient in need of
treatment,

A self-assembling peptide nanofiber scaffold (SAPNS) can provide a
transparent environment for the surgical field, while also oreating an optically clear
liquid that allows operation through the resultant liquid and gel mix. The surgical field
is often obscured with blood and debris during an operation. In addition, clearing
debris from the surgical field usually requires irrigating the site with saline. Saline is

only a temporary solution and needs to be continously applied to maintain a clear
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surgical field. This poses several issues; any contamination in existence will easily
spread; 2 small opening will require alternating between irrigation and operating; and
during intestinal operations use of saline can result in a massive infection leading to
post-operative complications, Using the SAPNS for biological confinement will reduce
post operative complications in endoscopic and open surgical procedures. Efficacy has
been demonstrated on brain, spinal cord, gasireintestinal tract, Hver, muscle, arteries
and veins.

For example, a partial resection is currently performed as follows. The surgeon
performs a partial resection of the intestine to remove a precancerous area. The
incision is made and the intestines are gently lifted out of the intraperitoneal cavity and
placed on the table next to the patient. The offending area is resected and the two ends
of the intestine are fhen ligated together. Before the intestines are put back in the bedy
there is a colostomy bag connected fo the upper end of the intestine and the area of the
operation is disinfected. The Intestines are replaced in the abdomen and are sewn back
up. A drain is placed in the abdomen to malke sure there is no leakage or bleeding. In
contrast, using the self-asserabling peptide material, a partial resection is performed as
follows. The doctor opens the abdomen and finds the offending part of the intestine. It
is isolated with additional liquid that is poured into the intraperitoneal cavity to isolate
it from the rest of intraperitoneal cavity. The surgeon reaches through the gel that was
formed by the liquid and resects the intestine. The two ends are ligated together and
the area is checked for any changes in color(the gel may also have an indicator die that
changes color (e.g., to biue) if there is any leakage of gastric fluids or bacteria). The
colored material is removed (e.g., with suction). A little more material can be sprayed
around the area of the repair before the shdomen is sewn up. In summary, the self-
assembling peptide material can be used to create a cleaner local envirorment to
perform surgery; isolate structures and impede migration of contaminates; inflate
structures for surgical procedures (e.g., intestine); surround structures that are being
removed that may leak (e.g., appendix); patch holes in a body; allow for a better
surgical cutcome in dirty environments; facilitate scope procedures to surround the
organ before the operation to contain any leakage, create a barrier to prevent or impede
adhesions while performing abdominal surgery; and used to form a gasket between the
scope and the insertion point of the scope. Benefits may include one or more of the

following: the material is optically clear, has a long shelf life at room temperature, can
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be operated through, shortens prep time, eliminates counting sponges, isolates each
structure in the surgical field, shortens clean up time of the operating room, shortens
surgical time, reduces or eliminates cross contamination caused by other irrigants,
Fuorther, the material is biocompatible, and the breakdown products can be natural and
can be absorbed by the body. The material is also easy to manipulate, can be injected
at the location needed, reduce Staphylococcal infections or the risk of infection, may be
able to reduce the cost of surgical theater disposables such as paper, and may reduce
biohazard bags since the material can be boiled to sterilize after the procedure to vield
steam. Since the material is clear it should enable the surgeon to operate faster because
the operating field is clear of blood. The elimination of wound packing to control
bleeding could reduce the operating thme as much as 50% in a complicated case. Post-
operative infection, due to secondary infection, may be reduced by the use of the
material since it can coat the wound during and after surgery, thus reducing
contamination from foreign bodies. In post-operative care, one can use the material to
reduce infection due to undesirable drainage by slowing the spread of particulate
material within the abdomen or chest cavity.

While the compositions can be removed from a site of application (e.g., a
bleeding vessel) at any time, a physician may wish to allow them to remain in place
even after the initial goal of promoting hemostasis has been achieved {e.g., in order to
promote wound healing).

Where the compositions include self-assembling peptides, those peptides can
include amino acid residues that are naturally occurring and that can be absorbed by the
body. as noted, the compositions are not difficult to manipulate, and they can be easily
dispensed on an as-needed basis. Their features (e.g., stiffness) can be altered readily
by altering the concentrations of components therein (e.g., by altering the concentration
of self-assembling peptides in a given composition). As the resulting, assembled
structure does not significantly impair one’s view of an underlying tissue, and does not
have to be removed before or afier a procedure is carried out, one can assess a wound
through the material, For example, a physician can assess a burn or other surface
trauma that has been treated in the field with a composition described herein. In the
operating room, a surgeon can make an initial incision through the material and can
continne to operate with standard equipment, such as scalpels and clamps, or more

modern means, such as lasers, in an internal field to which the compositions may also
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bave been applied.  As the compositions can be applied around the site of an incision
and form a coating to protect against infections agents, there is less need to shave a
patient’s skin, apply drapes, and apply disinfectants,

Given the structural integrity of the assembled scaffolds, they can be removed
from an area in which they have formed if desired, Thus, an assembled scaffold can be
removed by, for example, suction, or by lifting it away with an instrument such as
forceps, or wiping it away with a swab or gauze, For example, the scaffold can be
removed after hemostasis is achieved or in the course of cleaning a wound. Based on
studies to date, the scaffeld or a majority thereof can be removed without damaging the
underlying tissue. Where the assembled scaffolds are formed ex vive, they can be
removed from a mold and used subsequently (e.g., implanted in a tissue or Hissue void).
The compositions should reduce the amount of material that requires disposal or
cleaning afterward {e.g., surgical drapes, sponges, and other biohazards).
“Nanodrapes™ can be used to replace traditional paper or cloth drapes, by limiting
infection following application directly to the patient, for example, by spraying or
otherwise coating the patient or the area around the surgical incision. Currently a
patient is prepared for surgery by shaving, scrubbing, disinfecting and draping after
positioning on the surgical table. Then bactericide and tape is applied to the area where
the surgery is fo be performed. A self-assembling composition can be applied in place
of drapes by spraying a Hquid formulation (which may be warmed) onto the body
where it self-assembles into a thin coating (or “second skin”). Preferably, the material
will have a pore size (or average pore size) that is smaller than any bacteria (e.g., a
Staphylocaccus aureus). The pore size will impede contaminants, including airborne
contaminants, from reaching the patient’s skin or a wound. The coating or second skin
can be at least or about one millimeter thick, and the material can contain an
antimicrobial agent (e.g., a mild anti-bactericide). whenever applied to the skin, the
material can also include a hydrating component for the skin so it does not dry out.

A scaffold (e.g., a nanoscale structured material) can be provided by
introducing, o a subject (e.g., a human patient), a precursor of the scaffold at a
location, or in the vicinity of a location, where the scaffold is desired (e.g., to control
movement or teakage of a bodily substance, to protect a wound, or to promote tissue
repair). Precursors (e.g., self-assembling peptides) are provided in the vicinity of a

location when they are provided at a position that is close enough to the targeted area
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{e.g., a bleeding vessel, a diseased section of the digestive tract, or an arca of burned
skin) that they reach the targeted area in an effective amount. The precursors, which
may be homogenous or heterogeneous (e.g., one may apply a single type of self-
assembling peptide or a mixture of two or more different such peptides), can be
contained within a composition and, upon contact with physiological conditions,
assemble to form the scaffold {e.g., a nanoscale structured material). Thus, the
precursors can assemble in sifu (7. e., within the body of a subject af or in the vicinity of
administration).

The nanoscale structured material may include, or its assembly may involve,
additional compenents present in situ (e.g., ions). Thus, precursors such as selft
assembling peptides can be applied in a solution that is substantially free of ions (e.g.,
substantially free of monovalent cations) and self-assemble to form a macroscopic
structure when they come in coptact with such ions in the body {e.g., in a bodily
substance such as blood, gastrointestinal contents, and the like). For example, a
solution containing precursors can be applied at, or in the vicinity of, a site of gastric or
intestinal perforation or a site where a surgical incision has been or will be made.

The scaffold can also be provided in the form of a gel, as the precursors (e.g.,
self-assembling peptides) can be asscmbled prior to introducing a composition o a
targeted area (e.g., the site at which an incision will be made for a surgical procedure).
The assembled structure may asswme any convenient shape,

The scaffold can also be provided by providing precursors in the form of a dry
powder. A “dry” powder will have a relatively low liquid content (e.g., sufficienily low
that the pasticles therein are readily dispersible}. Self-assembling peptides provided in
the form of a dry powder will assemble when they come into contact with a bodily fluid
containing monovalent cations, and a solution containing such ions may be added if
desired to alter the rate at which the scaffold forms or its stiffness. Self-assembling
peptides may be provided as emulsions or, as described above, molded into preformed
shapes that can be inserted into a body cavity or wound site in a manner similar o the
manner that surgical sponges are currently used. I desired, a binder can be added to a
dry powder which is then formed into a desired shape. Regardless of the precise
manner in which the scaffold is assembled {e.g., whether by bringing a liquid
formulation containing precursors into contact with the body or a dry powder into

contact with an ion-containing solution ex vivo), the formed scaffolds can assume a
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desived shape. Where the size and shape is such that the scaffold fills the lumen of a
blood vessel, the scaffold can be used a vascular plug,

A preventative measure can be carried out before a subject experiences an
unwanted event {e.g., before an injury occours or before bleeding begins). Thus, the site
of administration can be a site of potential movement or potential leakage, and the
application can be made to prevent or minimize such movement or leakage should it
occur. When used in the context of a therapeutic procedure or treatment, the
compositions can reverse, alleviate, or inhibit the progress of a condition (e.g., a stats,
syndrome, disease, or a sign, symptom, or manifestation of such), Methods of treating
a subject are generally carried out once the subject is recognized as having a condition
amenable to treatment, and any of the methods described herein, whether best described
as prophylactic or therapeutic, can include a étep of identifying an amenable subject
(e.g., 2 subject considered in need of the treatment or procedure prescribed and
subsequently carried out {e.g., a patient who is bleeding or scheduled to undergo a
surgical procedures)).

As the compositions described here can be used to inhibit movement of a bodity
substance in a subject, including movernent within or from the epidermis, the
compositions can be employed i the context of performing surgery and may be
described as new methods for performing surgery or generating a surgical field. The
methods, whether performed in the context of surgery or not, can include a step of
identifying a subject in need of treatment and a step of providing a nanoscale structured
material, or a precursor thereof, at or in the vicinity of a site where unwanted
movement has ocowrred or is expected to oceur. The amount of the composition
administered and the concentration of self-assembling pepiides therein can be sufficient
to inhibit the unwanted movement of a bodily substance. For example, one can
identify a patient who is about to undergo a surgical procedure and provfde a
biocompatible composition comprising self-assembling peptides and a vasoconstrictor,
a coloring agent, or a local anesthetic agent to a site at which an incision or other
invasive maneuver will be made or has been made. The bodily substance that is
affected may be a fluid such as blood or a blood product, serous exudate (an
inflammation-associated exudate composed largely of plasma, which typically appears
as a clear or amber-colored fluid), pus, gastric juice, urine, bile, cerebrospinal luid

(CSF), pancreatic juice, and the like. The bodily substance may be viscous, sludge-like
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or semi-solid but will generally exhibit an ability to flow or move. Substances of this
nature include the contents of the gastreintestinal tract. The composition may be
removed after application (e.g., after hemostasis is achieved or an operation on the
bowel is complete) or may be left in place. For example, the compositions can be
applied to accelerate hemostasis or inhibit movement of intestinal contents during
surgery and some or all of the scaffold may be left in place when the operation is
complete. This provides a substantial advaniage relative to the use of sponges and
other materials that must be removed prior to closure. The compositions can be
removed in a variety of ways {e.g., by wiping or by suction).

The compositions can also be applied to shield an underlving area {e.2., an area
of burned or otherwise injured skin or other tissue) and can, therefore, help to prevent
contaminants (e.g., foreign substances) from coming into contact with the area (i.e., the
compositions can be used as a barrier or shield). A physician or other health-care
provider can examine a wound through the material, and a surgeon can operate through
it, while it is in place. Contaminating substances that have landed on the material
during the procedure could then be removed by virtue of removing the material,

The compositions can be administered to stabilize a wound prior to definitive
treatment (e.g., while the victim is awaiting transport to a hospital or during transit).
The compositions are similarly useful where operations are conducted uader conditions
of less than optimal sterility {e.g., in field hospitals or in areas of the world where
access to sterile operating rooms is limited). The compositions and methods have the
potential to significantly reduce the Hikelihood of contamination in instances such as
these.

The self-assembling peptide material can also be locally applied in combination
with anesthetic in the local area where a procedure is fo take place and can be applied at
a higher concentration to reduce organ movement during surgery. This may reduce
cognitive deficits to older patients by reducing the general anesthetic load. A thin layer
can be sprayed on the tissue or skin where the surgeon is operating. It can be applied
separately or together, administering specific anesthetic for specific organs. Skin has
different receptors than intestines and the need for a specific anesthetic is needed for
each of the organs. Intestines need to stop moving during surgery while the blood and

biood vessel contraction need to remain constant.
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Treatment and prevention of bleeding: Any individual who has an increased
risk of suffering undesirable bleeding, which may or may not be excessive or
immediately life-threatening, can be treated with the compositions described herein,
These individuals include these with blood clotting disorders sach as hemophilia,
patients who are receiving anticoagulant therapy, patients who suffer recurrent
nosebleeds, and individuals undergoing surgery, particularly major surgery or
procedures that involve accessing an artery. Without limitation, the surgery or
procedure can be an operation on the nervous system, eye, ear, nose, mouth, pharynx,
respiratory system, cardiovascular system, digestive system, urinary system,
musculoskeletal system, integumentary (skin) system, or reproductive system. As
noted, the compositions can also be applied to tissues exclusive of those that define the
ceniral nervous system (J.e., the brain and spinal cord). Specific examples of surgeries
and procedures in which the compositions can be used include arteriography,
angiocardiography, cardiac catheterization, repair of obstetric laceration, removal of
coronary artery ebstruction, insertion of stent, Caesarean section, hysterectomy,
reduction of fracture, coronary artery bypass graft, cholecystectomy, organ transplant,
total joint (e.g., knee, hip, ankle, shoulder) replacement, appendectomy, excision or
destruction of intervertebral disk, partial excision of the large intestine, mastectomy, or
prostatectomy. The surgical procedure can involve the intentional or unintentional
transection of a blood vessel or causing the release of a bodily substance other than
blood.

Accident victims, individuals engaged in combat, and women giving birth are
also at risk of experiencing significant blood loss. The compositions can be applied to
a site of obstetric bleeding (e.g., within the uterus, vagina, or neighboring tissue) in
order to accelerate hemostasis. For example, the compositions can be applied to a
placental tear or used to pack the uierus to control bleeding. As with other indications,
compositions applied {0 the reproductive tract can be removed or left in place.
Spontaneous hemorrhage, aneurysm rupture, esophageal varices, gastric ulcers, ulcers
of the upper portion of the intestine {e.g., duodenal ulcers) are also medical conditions
in which considerable bleeding can ocour, and these individuals can also be treated as
described here,

The precise source of the bleeding can vary and can be from any blood vessel in

the arterial or venous system {e.g., an artery, arteriole, capillary or capillary bed,
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venule, or vein). The size of the vessel may range from large (e.g., the compositions
can inhibit bleeding from the aorta, the iliac or femoral artery, or a portal vein) to small
(e.g., a capillary), and the vessel may be located anywhere in the body (e.g., in a solid
organ such as liver, the stomach, intestine, skin, muscle, bone, the lungs, or the
reproductive system).

The time normally required for blood clotting can be prolonged when plasma
levels of clotting factors and/or platelets are low or in cases in which an individual has
received an anticoagulant (e.g., warfarin or heparin). Bleeding frequently persists for
considerably longer than the average clotting time when there is more than minimal
damage to blood vessel integrity. Based on the studies, it is expected that the
compositions will cause hemostasis in a period of time that s less than, and in at least
some cases much less than, the average blood clotting time. Although the compositions
are not lmited to those that achieve hemostasis in any given time {and vses such as
protecting an area from comtamination or promoting tissue healing are independent of
this function), the compositions may confer a benefit to a bleeding subject in as little as
five seconds following application. Other compositions can exert an effect in about 10,
15, or 20 seconds following application. The effective period can be characterized ina
manner other than absclute time. For example, compositions may reduce the time
required to achieve hemostasis by between 25% and 50%; between 50% and 75%; or
between 75% and 100% relative to the time required when iced saline is applied. The
time required to achieve hemostasis can be reduced by approximately 2-, 3-, 4-, or
5-fold relative to the time required when iced saline is applied.

The peptide concentration may be selected with reference to variables such as
the caliber of the vessel, the extent to which it has been injured, and the force with
which blood is exiting {or would exit upon injury). Higher peptide concentrations will
be desirable to promote hemostasis from a major vessel {e.g., the aorta,
brachiocephalic, earotid, subclavian, celiac, superior mesenteric, renal, iliac, femoral,
or popliteal arteries). Useful concentrations can range from between approximately
0.1-10% (e.g., 1-10%; 0.5-5%; 1-4%; 0.1-2%,; 0.1-3%; 0.1-4%; 0.1-5%; and 1-8%
{e.g., about 1, 1.5,2, 2.5, 3, 4, 5, 6, or 7%). Any subrange, or any specitfic value within
any of the aforesaid ranges, can be used, Any of the aforementioned concentrations

may also be used for the other indications described herein.
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As noted, bleeding can be due to any of a large number of different causes and
can be internal or external. The compositions can be applied regardless of the cause or
the nature of the cause {e.g. whether caused by a disease process or intentional or
accidental trauma). The compositions can be used to achieve hemostasis in a confined
space (e.g., inside a hollow organ) or at or near the body’s surface. For example, the
compositions can be applied to a partly or completely severed body part such as a limb
or digit. In that event, the compositions may be serving multiple functions; they may
ot only promote hemostasis, but also protect the wounded tissue from contaminants
and promote tissue healing. More specifically, the compositions can be applied to a
wound, left in place for 2 period of time sufficient to achieve hemeostasis and for blood
clotting to occur, and then removed. Contaminating material such as particulates and
infectious agents adhered to the peptide gel would be removed with it. A sterile
dressing may then be applied. Of course the compositions can be applied for purposes
of cleaning a wound, preventing contatnination, or promoting tissue healing even after
hemostasis has been achieved or in situations in which acceleration of hemostasis is not
needed.

When used to treat a nosebleed, the compositions are inserted into the
appropriate nostril and can be left in place until the bleeding has subsided. The
compositions can be easily removed by suction (e.g:, using an evedropper or syringe) or
may be removed by other physical means, including simply blowing the nose. If
desired, the compositions can be administered to the nose by way of inclusion on one or
more surfaces of a nosebleed plug,

The compositions can also be left in place on a wound, and a dressing can be
applied over the composition. Since the composition itsel{is easily removed, its
presence under the dressing can help prevent the dressing from sticking to the damaged
tissue. If desired, a bandage having a transparent portion tay be used so the injured
site can be viewed through the transparent portion of the bandage and the peptide
structure below. This would allow a physician to monitor the progress of the healing
without removing the dressing. Modified bandages are described further below and are
within the scope of the present invention,

Many medical procedures involve vascular puncture, which can be followed by
significant bieeding. A self-assembling peptide composition can be applied to the wall

of a punctured vessel, e.g., during withdrawal of an instrument used to puncture the
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vessel. A vascular plug formed from self-assembling peptides provides an alternative
to existing vascular plugs and devices such as those described in U.S. Patent Nos.
5,192,302, 5,222,974, 5,645,565; and 6,663,655. The vascular plug can be formed in
situ (e.g., at a site of vascular puncture), or can be preformed and applied to the site,
More generally, compositions comprising nanostruciured materials or
precursors thereof {e.g., self-assembling peptides) can be used for sealing any passage
through tissue. The present methods therefore include methods of sealing 2 passage
through tissue by applying a composition comprising a nanoscale structured material
(e.g., self-assembling amphiphilic peptides) to one or both ends of the passage or to its
interior. The tissue can be, for example, the wall of a blood vessel, the wall of an
organ, subcutaneous tissue, or adipose tissue. Sealing the passage can result in
hemostasis. The passage can also be a fistula (i.e., an abnormal connection between
two organs or body structures or between an organ or structure and the external world).
If desired, a surgeon can apply the compositions to the interior of a tubular structure
such as the intestine or a blood vessel, resect and ligate the intestine or blood vessel in
the gel, and evacuate the gel from the interior of the structure o restore continuity of
the struchire and allow reperfusion of the area with blood or other body substances.
For surgical applications, the wound or any part of the surgical field can be
packed with a composition comprising self-assembling peptides. This approach can be
used instead of wound packing as it is .oonventionaliy performed during surgery. As
the compositions contain biocompatible and biodegradable material, they can be left in
place, thereby avoiding the need for removal at the end of the procedure and avoiding
the need for a subsequent operation for this purpose. Biodegradable mﬁterials can be
broken down physically and/or chemically within cells or within the body of a subject
{e.g., by hydrolysis under physiological conditions or by natural biclogical processes
such as the action of enzymes present within cells or within the body) to form smaller
chemical species which can be metabolized and, optionally, reused, and/or excreted or
otherwise disposed of. Preferably, the biodegradable compounds are biocompatible.
Gastrointestinal bleeding, which can oceur as a consequence of ulcers or
angiodysplasia, is a relatively common and serious condition that can be fatal if left
untreated. Bleeding esophageal varices, and bleeding gastric or duodenal ulcers can be
particularly severe. A number of endoscopic therapeutic approaches have been

developed to achieve hemostasts, such as the injection of sclerosing agents, the
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attachment of mechanical hemostatic devices, and contact electrocautery techniques.
The compositions can be administered at, or in the vicinity of, an ulcer or a site of
bleeding in the esophagus, stomach, small intestine, or large intestine. Bleeding in the
distal portion of the large intestine, rectum, or anus (e.g., hemorrhoids) can also be
treated in this manner,

Rupture of an aneurysm can represent a catastrophic event with rapidly fatal
consequences. Ruptured aortic aneurysms can rapidly result in exsapguination despite
prompt medical attention. Rupiured infracranial aneurysins frequently have devastating
consequences. The compositions and methods of the invention can be used to treat
bleeding from a ruptured aneurysm in an essentially similar mammer to the way in which
they are used to treat bleeding due to other causes (e.g., by application of self-
assembling precursors or a preformed structure to the site of bleeding). Given the often
severe consequences of aneurysm rupture, surgical repair is often attempted. The
compositions can be applied in the context of any attempted repair (e.g., during open
surgery or endovascular repair (e.g., with placement of a graft and/or stenf)). More
specificaily, the present methods include treating an aneurysm by introducing a
composition comprising a nanoscale stroctured material or precursor thereof (e.g., a
composition comprising self-assembling peptides) into the aneurysm (e.g., info tfle
aneurysm sac). Once any bleeding is under better control, the aneurysm may then be
repaired using any svitable technique. Presence of the peptide structure within the
aneurysm sac reduces the chance of leakage or rupture prior to or during these other
procedures. The scaffold can be left in place.

Inhibiting movement or leakage of cerebrospinal fluid (CSF). The dura mater is
the tough, outermost, fibrous membrane that covers the brain and spinal cord, and lines
the inner surface of the skull. Leakage of CSF is a significant complication following
injury, surgery, or other procedures in which the dura mater is penetrated, including
inadvertent penetration in the course of administering an anesthetic to the epidural
space. Such leakage can lead to serious sequelae, such as severe headaches, infection,
and meningitis. The composition can inhibit movement or leakage of CSF in a subject
in need thereof after application at, or in the vicinity of, a site of unwanted movement
or leakage of CSF. The compositions can be applied over sutures following dura mater

surgery to help prevent CSF from leaking out of the incision site.
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The compositions can also be used to inhibit movement or leakage of fluiéd from
the ear drum,

Inhibiting leakage of contents of the gastrointestinal fract. The compositions
can inhibit the movement of gastrointestinal contents. For example, the structures can
prevent leakage of gastrointestinal contents following gastric or intestinal perforation or
during surgery (see Example 4). The structures can be used to isolate such bodily
substances and prevent their spread within the peritoneal cavity, thereby minimizing
contamination and the risk of subsequent chemical peritonitis and/or infection. Gastric
contents, which contain digestive secretions of the stomach glands consisting chiefly of
hydrochlosic acid, mucin, and enzymes such as pepsin and lipase, can cause injury
and/or infection if released into the peritoneal cavity. Release of intestinal contents into
the peritoneal cavity represents a frequent event during surgery on the intestine and can
also ocour in cases of intestinal perforation or a ruptured appendix. The composition
can be used to inhibit leakage of gastrointestinal contents into the peritoneal cavity,
The site of movement can be a site of gastric or intestinal damage caused by a disease
process of a surgical incision. The compositions can be applied to the exterior of any
organ in the digestive system (e.g., the stomach, or small or large intestine) or can be
injected or otherwise introduced into their interior, The compositions can be
administered in the course of resecting a segment of the intestine. For example, one
can fill a segment of intestine that extends from a first point to a second point with a
present composition and resect a portion of the intestine that lies between the first and
second points,

In 2 related method, one can use the compositions to remove intestinal contents
that have been released into the peritoneal cavity. The method includes applying a
liquid composition to the released intestinal contents, allowing the liquid composition
to undergo a phase fransition, and then removing the gei-like or semi-solid
composition. These steps can be repeated once or more until the surgeon is satisfied
with the amount of intestinal contents that have been removed from the peritoneal
cavity.

One can similarly inhibit movement of the contents of other internal organs
{e.g., organs in the biliary or urinary systems). For example, one can inhibit movement
of bile, pancreatic juice (i.e., secretions of the exocrine portion of the pancreas that

condain digestive enzymes), or urine and/or decontaminate or clean an area into which
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bile, pancreatic juice, or urine have been released by application and subsequent
removal of the compositions to the site. The methods thus have broad application to
surgeries for repairing or otherwise treating intestinal, biliary, and/or urinary system
defects. As noted herein, the compositions can be applied to the skin or to an incision
in the skin or the wounded tissue underneath to reduce the likelihood of contamination
from a microbe such as a bacterium. The methods can be used to decontaminate the
site to which they have been applied by removing the compositions at a subsequent
time (e.g., upon the completion of a surgical procedure).

Weound healing: Studies also indicate that the compositions have the ability to
enbance healing, particularly of an epithelial layer or muscle, and can therefore be
administered to treat a site of tissue damage. For example, one can apply a
composition including self-assembling peptides to the site of tissue damage. The
compositions appear to both increase the rate of tissue repair and inhibit formation of
scar tissue. The compositions can be used for either acute or chronic wound care. For
example, they can be applied to skin wounded in any mamner {(e.g., lacerated or burned)
and to lesions such as diabetic vleers and pressure sores.

Delivery Methods, Devices, and Kits: A variety of devices can be used to
introduce the compositions to a target area of the body. The devices can be simple,
such as a syringe, and such devices can be provided together with the compositions in
kits. The composition can be locally delivered at or near a target area in the body by
injection (e.g., using a needle and syringe}, or with a catheter, cannula, or by dispensing
(e.g., pouring) from any suitably-sized vessel. The compositions can be delivered with
the assistance of imaging guidance (e.g., stereotactic guidance) if necessary,
Alternately, & material can be wetted with the composition and then vsed to apply a
composition to an area of tissue.

For storage and shipping, self-assembling peptides can be dissolved in a suitable
solvent (e.g., an aqueous medium such as sterile water, and stored for long periods of
time prior to use). Peptide-containing solutions have been stored for up to two years
without substantial loss of activity. If partial seif-assembly oceurs after a prolonged
period of time, physical agitation (e.g., sonication} can be used to restore the material to
a more liquid state prior to administration. Alternatively, the material can be applied as

a gel. If desired, a small amount of ions (e.g., monovalent cations) can be added to 2
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solution prior to application. This may speed the process of gei formation. Alternately,
monovalent cations can be applied after the selution has been administered.

Kits containing syringes of various capacities or vessels with deformable sides
(e.g.. plastic vessels or plastic-sided vessels) that can be squeezed to force a liquid
composition out of an orifice are provided. In one embodiment, the syringe or vessel
contains mulfiple compartments, one containing monovalent ions, and the other self-
assembling peptides, which are mixed at the time of adininistration, through a common
needle. An endoscope can be used to deliver the compositions for treatment of a
hollow organ (e.g., the esophagus, stomach, intestine, etc.) or body cavity (e.g., during
minimally invasive surgery). Minimally invasive surgery refers o an approach to
surgery whereby operations are performed with specialized instruments designed to be
inserted through smal] incisions or natural body openings, often performed with
endoscopic visualization. Examples include laparoscopic surgery, arthroscopic
surgery, and endovascular surgery. An endoscope is typically a long, flexible tube-like
device. Inaddition to allowing visualization of internal structures, many endoscopes
have additional diagnostic {e.g. biopsy) and therapentic capabilities (e.g. delivery of
therapeutic agents) through special channels, Colonoscopes, sigmoidoscopes,
bronchoscopes, cystoscopes, and laparoscopes, are variants of an endoscope having
features making them particularly well suited for viewing certain organs, structures, or
cavities. Any of these devices can be used to deliver the compositions. Kits may be
packaged including an endoscope and a vessel containing a solution comprising self-
assembling peptides. Suitable endoscopes are known in the art and are widely
available. Endoscopes are currently in use to deliver sclerosing agents to sites of
esophageal bleeding,

Kits can include self-assembling peptides and one or more of: a syringe, a
needle, thread, gauze, a bandage, a disinfectant, an antibiotic, a local anesthetic, an
analgesic agent, surgical thread, scissors, a scalpel, a sterile fluid, and a sterile vessel.
The peptides can be in solution or dry (é. &., a8 a dry powder). Components of the kit
may be packaged individually and are sterile. The kits are generally providedin a
container, e g., a plastic, cardboard, or metal container suitable for commerecial sale.
The kit may be styled as a “first aid kit,” in which case # will typically have a symbol
such as a red cross on the exterfor. Any of the kits can include instructions for use.

Examples
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Example 1: Self-Assembling Peptide Material Accelerates Hemostasis in the Brain

Complete transection of a branch of the superior sagittal sinus in the brains of
rats and hamsters was performed after removing a portion of the skull overlying the
transected tissue. Animals were anesthetized with an 1.p. injection of ketamine
(80 mg/kg) and xylazine (8 mg/kg). All surgical procedures were conducted under an
operating microscope. Twenty-two animals, including 10 adult hamsters and 12 young
adult female Spraque-Dawley rats (200-250g), were treated with sither iced saline or 20
pl of a 1% peptide solution at the site of the sipus branch transection. The material was
prepared by dissolving RADA16-1 (m-RADARADARADARADA-c; SEQ ID NO: 1)
peptide in sterile water, and the peptide-containing solution was applied to the injured
tissue with a 31 gauge needle attached to a 2 cc syringe.

The experiment was videotaped with a time stamp and was replayed one frame
at a time to evaluate the length of time required for the peptide solution to form a gel,
which effectively impeded bleeding. Hemostasis was assessed visually, and “complete
hemostasis™ was defined as the complete lack of movement of blood from the wound
site. Complete hemostasis was achieved within 10 seconds of the application of the
peptide solution in all cases.

A series of pictures was taken of an adult rat in which a portion of the overlying
scull was removed and one of the veins of the superior sagittal sinus was transected and
then treated with a peptide-containing solution. The initial picture shows the exposed
brain and veins of the superior sagittal sinus; the néxt picture shows the cutting of the
vein; the next picture shows bleeding from the ruptured vein; and the final picture
shows the same area five seconds after the peptide solution was applied. Complete
hemostasis was achieved.

Figure 2 is a graph comparing the time required to achieve complete hemosiasis
following treatment with peptide solution {Jeft bar) versus saline control (right bar) in
the situation described immediately above and in Example 1. Durations were measured
from the start of application of peptide solution to the completion of hemostasis after
transection of the veins leading to the sinus in the brains of adult rats. Bach bar shows
mean time in seconds for a group of six peptide-treated cases and six conirol studies.
Complete hemostasis was achieved in an average of 8.3 seconds. In the saline controls,

cessation of bleeding was never achieved. The * indicates that the saline control
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experiment was terininated at the indicated tirne point in order to prevent the animals
from bleeding to death.

Similar results have been obtained following complete transection of the
superior sagittal sinus. A higher concentration of peptide {e.g., ~3% - 4%) was used in
the latter experiment in order to achieve hemostasis. The three saline control cases
continued to bleed after 20 seconds. In the control animals, the iced saline was
removed and the peptide solution was applied, resulting in complete hemostasis almost
immediately.

A total of 22 rats and 64 hamsters have been subjected to experiments in which
peptide-containing solutions effectively achieved hemostasis within 10 seconds
following application to g site intracranial bleeding.

Example 2: Self-Assembling Peptide Material Accelerates Hemostasis Following
Femoral Artery Transection

The sciatic nerve and the adjacent femoral artery were exposed in adult rats, and
the femoral artery was transected. Twelve rats were treated by appleation of 20 12l of &
1% solution of RADA16-] peptide to the site of transection using a glass pipette
attached to a syringe body, while controls were treated by applying cold saline to the
site of transection. In all treated cases, hemostasis was achieved in less than 10 seconds.
The saline controf cases continued to bleed until the experiment was terminated at 110
seconds. In these control animals, subsequent replacement of the cold saline with the
peptide solution resulted in almeost immediate achievement of complete hemostasis.

A series of pictures was taken in an adult rat in which the femoral artery was
transected. In the picture taken first, the sciatic nerve and the fermoral artery are
exposed. The next picture shows the cutting of the artery, and the next picture shows
bleeding. After about five seconds, complete hemostasis was observed in the area of a
clear gel formed by the assembled peptides in the presence of blood and plasma. The
assemnbled material can be suctioned off the site easily if desired. Complete hemostasis
was maintained for the duration of the test (1 hour),

Figure 3 is a graph that iflustrates bleeding durations in saline-treated controls
(left bar) and in cases treated with peptide (right), measured from the start of
application of peptide solution to the completion of hemostasis following femoral
artery transection, The bar summarizing a treatment group show an average of time in

seconds from six hamster cases in which compiete hemostasis was achieved in less than
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16 seconds. In the saline controls, hemostasis was never reached. The # indicates that
the experiment was terminated so the animals would not bleed to death.

Muscle tranma experiments showed immediate hemostasis after 1-2 cm
incisions were made in the muscle on the back of a rat. The spinotrapezius muscles on
the back of the rats were exposed and a deep out was made in the muscle, after which
1% peptide solution (RADA16-I) was applied in the cat. Within 10 seconds, all
bleeding had stopped. With the application of iced saline alone, conirol animals
continued to bleed after 20 seconds.

This procedure was duplicated in the muscle of the hind limb (porteocaudalis
and museulus tibialis cranialis) and similar results were obtained. Between 1% to
100% peptide (RADA16-I) was applied to limb wounds, and hemostasis was achieved
in ali cases. However when an artery or vein was transected 2% or higher material was
needed to bring about hemostasis. With the application of iced saline alone, control

animals continued to bleed after 29 seconds.

Example 3. Self-Assembling Peptide Material Accelerates Hemostasis in Liver

To further demonstrate the ability of peptide-containing structures to halt
bleeding of a vessel having relatively low pressure, the intraperitoneal cavity of an
adult rat was opened, the liver was exposed, and the lobus sinister lateralis received a
rostral to caudal cut completely transecting & portion of the liver. Profuse bleeding
ensued. A 1% peptide solution (RADA16-1) was applied to the cut and in its vicinity
using a 27 gange needle and 4 ce syringe. All bleeding stopped within 10 seconds. A
series of piciures was obtained. The first shows exposure of the liver; in the second, the
liver is separated, and profuse bleeding is evident; and in the third, the two portions of
the liver are allowed to come back together, and the bleeding continues. After treating
the site with 1% peptide solution (applied topically and in the cut), all bleeding stopped
within 10 seconds. A clear area was observed between the two halves of the lobus
sinister lateralis. This procedure was repeated several times with the same resuit,

A similar experiment demonstrated the ability of the peptide structures to halt
bleeding of a vessel in the liver having a higher pressare, A series of pictures illusirate
the experiment. The first depicts the opened intraperitoneal cavity and exposed liver; in
the second, the lobus sinister lateralis received a transverse cut completely transecting

a portion of the liver and a major branch of the portal vein; and the third shows profuse
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bleeding from the site of injury. The cut was treated with 4% peptide solution applied
topically and in the cut. All bleeding stopped within 10 seconds. The lower part of the
lobus sinister lateralis was pulled downward to show that the peptide structure is in the
cut. The site did not bleed even when subjected to this physical stress. Ten minutes
later, there was still no bleeding. Thus, application of 4% peptide solution brings about
complete hemostasis in a high pressure bleeding environment in less than 10 seconds.

Treatment with a 2% or 3% peptide solution was tested in the same type of
experiment and complete hemostasis was also achieved. Treatment with a 1% solution
resulted in partial cessation of bleeding. In addition, 30 seconds after treatment the
excess peptide structure was wiped away from the injury site and hemostasis was
maintained. This procedure was repeated several times with the same result.

In other experiments % of the lobe in the lower right quadrant of the lobus
sinistras laterialis was removed, and the margin was treated with a topical application
of 2% peptide (RADA16-D) to the site of injury. Bleeding stopped in less than 10
seconds. One minute later the peptide was removed, and complete hemostasis was

achieved af the margin of the liver.

Example 4: Self-Assembling Peptide Material

The intestine of an adult rat was pesforated with a small cut at the level of the
duadenurm that resulted in the leakage of gastric fluid into the intraperitoneal cavity.
When the site was treated with 2% peptide (RADA16-1) solution all leakage of gastric
fluids from the intestine stopped. An additional volume of 2% peptide solution was
injected into the duodenum at the level of the injury. This prevented all leakage from
the intestine for one hous, the duration of the procedure. In the control cut at the level
of the duodenum, the wall of the intestine inverted and gastric fluids continued to leak
from the site of injury when left untreated. When the site was treated with peptide
solution 15 minutes after the injury, the peptide treatment also stopped all leakage from
this injury site. In addition, the treatment stopped the progression of the intestinal wall

inversion.
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Example 5. Self-Assembling Peptide Material Accelerates Healing of Skin Wounds

To demonstrate the ability of the self-assembling peptides to enhance wound
healing, animals were subjected to punch biopsies of the skin and subcutaneous tissue.
The regions from which the biopsies were taken were either treated by a single
application of self-assembling peptide (RADA16-1) solution or were left unireated.
The wounds were left unbandaged. A series of pictures of a 4 mm punch biopsy
healing test in which injured animals were treated with the self assembling peptide and
compared to matching cases with no treatment illustrates the results. The wounds were
photographed on day 0, day 1, day 4, and day 7. The treated wounds healed much
faster as evidenced by the contraction of the wound site in all three punches as early ag
day 1. Treatment with the peptide appeared to speed healing by ag much as 5 days in
some cases. In all cases, shrinkage of the wound site happened faster in the treated

Cases.

Example 6. Compositions containing Lidocaine

RADA16 (modulus I) was mixed with lidocaine (5%) and the mixture was
applied to the skin of adult rats before applying a pin prick. When mixed with a self-
assembling peptide, the response to pin prick was muted four times longer than the
response was muted using lidocaine alone, In addition, we applied solutions of self-
assembling peptides and lidocaine to the intestines of two rats while performing
intestinal surgery. The solution reduced peristalsis for the duration of the surgery with
no apparent side effects to the anfmals,

The foregoing description is to be understood as being representative only and is
not intended 1o be limiting. Altemative systems and techniques for making and using
the compositions and devices of the invention and for practicing the inventive methods
will be apparent to one of skill in the art and are intended to be included within the

accompanying claims,
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WHAT IS CLAIMED IS:

1. A formulation comprising an effective amount of self-assembling peptides to
prevent or limit movement of a bodily fluid, to stabilize tissue or cells, or to prevent

contamination when administered to a site in need thereof.

2. The formulation of claim 1, further comprising a pharmaceutically

acceptable cartier for administration onto or in the body and/or a nonfibrous agent.

3. The formulation of claim 2, wherein the formulation comprises a dry
powder, a wafer, a disk, a tablet, a capsule, a liquid, a gel, a cream, a foam, an
ointment, an emulgion, 2 coating on a stent, catheter or other medical implant, the
peptides incorporated into a microparticle, a polymeric matrix, a hydrogel, a fabric, a

bandages, a sufure, or a sponge.

4. The formulation of claim 2, wherein the formulation comprising the self-
assembling peptides is provided in a first storage or administration means and the
pharmaceutically acceptable carrier is provided in a second storage or administration

means.

5. The formulation of claim 1, wherein the self-assembling peptides comprise a
sequence of amino acid residues conforming to one or more of Formulas 1-IV:

(Xaa"-Xaa"),(Xaa"-Xaa Yy )

(Xaa""-Xaa)y(Xaa""-Xaa Yy {an

((Xaa"-Xaa"™")(Xaa Xaa""),), (111

((Xaa-Xaa""),(Xaa Xaa "), (Iv)

wherein: Xaa™ represents an amino acid residue having a neutral charge; Xaa"
represents an amino acid residue having a positive charge; Xaa' represents an amino
acid residue having a negative charge; x and y are integers having a value of 1, 2 or 4,

independently; and n is an integer having a value of 1-5.

6. The formulation of claim 3, wherein the self-assembling peptides comprise &

sequence of amino acid residues conforming to Formula 11 or Formula IV,

64



10

15

20

25

30

(111) JP 2014-221830 A 2014.11.27

WO 2006/116524 PCT/US2006/015850

7. The formulation of clait 5, wherein Xaa™ represents alanine; Xaa*

represents arginine or lysine; and Xaa represents aspartic acid or glhutamic acid.

8. The formulation of claim 5, wherein the composition comprises self-assembling

peptides comprising the amino acid sequence RADARADARADA.

8. The formulation of claim 3, wherein the amino acid residues are naturally

occurring amino acid residues.

10. The formulation of claim I, wherein the concentration of self-assembling
peptides is between 0.1% (1 mg/ml) and 99% (99 mg/m1), inclusive.

11, The formulation of claim 1, wherein the self-assembling peptides are

provided in a kit with instructions for use and, optionally, means for administration.

12, The formulation of claim 1 in a container or vessel comprising a first
compartinent containing the self-assembling peptides and, optionally, a second
compartment containing a carrier or nonfibrous agent with which the self-assembling

peptides can be mixed prior to administration o a patient.

13. The formulation of claim 1, further comprising a vasoconstrictor, a coloring
agent or an anesthetic agent and/or a biological cell, an antimicrobial agent, collagen,

an anti-inflanmmatory agent, a growth factor, or a nutrient.

14. Use of a formulation of any of claims 1-13 for the preparation of a
medicament for limiting movement of a bodily fluid or reducing contamination at a site

in need thereof.
15, The use of claim 14, wherein the bodity fluid is blood.

16. The use of claim 14 comprising administering the formulation to reduce the

visk of, or limit, contamination.
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17. The vse of claim 14, wherein the bodily fluid is interstitial fluid or cerebral

spinal fluid.

18. The use of claim 14 comprising administering the formulation fo a tissue,

cells or biological fluid to stabilize the cells or proteins in the fluid.

18. The use of claim 14 comprising administering the formulation during
surgery to limit contamination or spread of tumor cells, infection, pus, serous exudate,
bile, pancreatic juice, or a substance normally contained within the stomach, infestine,

or urinary tract.

20. The use of claim 14 comprising administering the formulation to the eye or

area adjacent to or within the eye.

21. The use of claim 14 comprising administering the formulation to a blood
vessel to limit injury to the intima or exterior to the blood vessel at the time of

reattachment.

22, The use of claim 14 comprising administering the formulation o prior to or

during a surgical procedure at the site of an incision.
23. The use of claim 14 comprising administering the formulation to a patient
who is undergoing or is being prepared to undergo a surgical procedure, as a coating to

contain or prevent contamination, or to support tissues within the surgical area.

24. The vse of claim 14, wherein the formulation is applied to the oral cavity or

areas within the oral cavity.

25. The use of claim 14 wherein the formulation is applied to a site in or

adjacent the urogenital area.
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26. The use of claim 14 comprising administering the formulation with the

assistance of an endoscope or laparoscope,

27. The use of claim 14 comprising administering the formulation to a burned

5 area.
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{57) Abstract: Compositions that include nanescale structured materials or precursors thereof {e.g., sell-assembling peptides) are
described. The compositions can inclade other substances (e.g., a vasoconstrictor). Also described are methods for using the compo-
sitions to promote hemostasis, to protect the skin or wounds from contamination, to decontaiminate a site upon removal of previously
applied compositions that provided a protective coating, and to inhibit the movement of bodily substances other than blood. The
compositions are also useful in isolating Hissue, removing fissue, preserving tissue (for, e.g., subseguent transplantation or reattach-
ment), and as bulking, stabilizing or hydrating agents. Medical devices that include the compositions (e.g., a stent or catheter),
bandages or other wound dressings, sutures, and kits that include the compositions are alse described.
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