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SUMMARY OF THE INVENTION

20 The invention provides peptide sequences that bind with high

affinity to hair, skin and nails. The invention also provides peptide—based
conditioners and colorants for hair, skin, and nails. In one embodiment,
the peptide-based conditioners and colorants are diblock compositions.
Accordingly the invention provides a hair-binding peptide selected
25 from the group consisting of SEQ ID NOs:5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33,
34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52,
53, 54, 55, 56, 57, 58, 59, 64, 66, 69, and 70.
Similarly the invention provides a nail-binding peptide as set forth in
30 SEQID NO:60.
In another embodiment the invention provides a skin-binding
peptide as set forth in SEQ ID NO:61.



c) Sis a spacer; d) mranges from1l to about 50; and
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gener al agtl?%@{od?@ ?@B‘%ﬁﬂ © %ﬁﬁmg F@,pt\%%erei na) HBP is

a hai r-l@br@lj\rpgamb'ﬁﬂggeh}; dad S a coloring agent; c) S

is a spacer; d) mranges from1l to about 50; and e) n
5ranges ) omranges ipaul taebow!Q,A08not her enbodi nent

the invention. i Ly , [ '

col or ant iR TGlerlic] breRES; aREPbpReptHe ted ooy
c i » SP bde: G _
cor STaES adintNaliadng eral KIS (BROBLIES S G uferein
to abou [PERShi bout 10, 000.

I n anot tﬁgfggﬁbwggia?é%qyfhe [ n?/lgﬁﬁ]i‘@oé}eﬁp}?g\?i des a

tri bl oclb) Pags adeefib@gsiitin col orant having t he

gener al &?t%ucture %H(SBP)m- Sn - C, wherein a) SBP is

a hair-b¥n i'%asﬁgﬁ de; b) Cis a coloring agent; c) S
I's a spafem rafhedioandas aboat®0; 49d about 50; and e) n
ranges from1l to about 10,000. In an alternate

embodi n@t nrargesifemt 1 halewh1Q880.a di bl ock,

Pept1 e+ fa5ehll e FRle ST NeIBH v B PEBRIA peptide-

cayj i R RPN dierk) otRRuleS( P R-2HCRAT e

be\rgésf%fjsl%ﬂ;n ; @nl?c%‘égln ratr? es P?rr osm lto (abouytﬂ 10, 000.
155 IWJI%Q% the invention provides a tribl ock,

pepti de- based oral care

a) HBP is a hair-binding peptide;

10

b) HCA is a hair conditioning agent; and
c) nranges from 1 to about 1000.
Similarly the invention provides a diblock, peptide-based skin

20 conditioner having the general structure (SBP), — SCA, wherein

a) SBP is a skin-binding peptide;

b) SCA is a skin conditioning agent; and

c¢) nranges from 1 to about 1000.

In an alternate embodiment the invention provides a diblock,
25 peptide-based hair colorant having the general structure (HBP)n — C,

wherein

a) HBP is a hair-binding peptide;

b) C is a coloring agent; and

c¢) nranges from 1 to about 10,000.

30 In another embodiment the invention provides a diblock, peptide-

based nail colorant having the general structure (NBP), — C, wherein

7



reagent having the general structure [(OBP)m- S]n -

OBA, wherein a) OBP is an oral cavity surface-binding
woepiciodgso3b) OBA is an oral care benefit agent PCTUSB05807928

a spacer; d) mranges from1l to about 50; and e) n

ranges from1 to about 10,000. Additionally the

i nvent ia)nNBPbisi alnail-hindindhpeptids: generating a high

affinit ady syrf.ace bhinding- peptide conprising: a)

pr ovi ditﬁge’dslq %cﬂgwg éﬂe%ﬁﬂ?nat orial generated

phage- RgpPt fpgeB)irdiRnttoGiions 10[000.i brary of (a) with a

body surface sanple to forma reaction sol

conpr i dnrafotier ephadiengdfie NyeHHay pEoyifgs @ucﬁéll%gk,epe.pt?de-
5 C s abbebet osrs e St ST - b
hage- peptj de- body, f I I f (b); d).
61t e R PHrROHBSHERI B pept | des from the
i sol at @Egg@ca%ﬁhg@g_eﬁg@{dex of (c); e) infecting
ce

bacterial host irectly wth the

pPage- peypt ?Qﬁsgyomu?mlﬁé@p@@-conpl exesI r emai ni ng
3 kAP e
10 o, Bad Hal gobfioR e v i the S8fold SLefe RHBRERSIE - HOA

bmﬂ%&gnaffi nity for a body surface. In a preferred
enbodi frent the invention provides nethods for form ng
a prot eg) iNBPligpdraiebindingepaptide; based condi tioner on

hai i Si |l ying.th iti f th
nvent i Bh HGAIR il SoRgionRg 84FRG t he f or mati on of
said pr 8} egsﬁé(ggéﬁé(,er. Simlarly the invention

nmet ho

provi des of forming a protective |ayer of a
15 pept i dedpanadngesfion diterbout 8kiandr 1ips conpri sing

appl yi ng . the conpositipn .of .t i nvention to the skin
or I|i ps%érf?ﬂlr%ﬂqe(ﬁ/ﬁ?@ iﬁ)eat?%%tﬁ]g{%l%n of said protective
layer. InkepRativaRPER ifeaktiderovitedd itriblopk opeptiee-ased skin
met hod tor applying a benefit agent to a body surface

CorBhiRioner Ravhgahé yenaradiethuctue [(BRP) +IS]k hé%mmezrein
based body surface reagent of either of clains 4 or 5,

conpr i sig)gSBPhsayhainbirelirg peptilelg peptide and a
benefit agent, with a bafité surface under conditions
20wher eby B heChoigya SiIP CRREMUBNING #8FBept i de adheres to
t he body,s4r anot her enbodi nent the invention
provi de?)agrlréeta(l;s?gckgr col oring
d) m ranges from 1 to about 50; and

e) n ranges from 1 to about 1000.
Similarly the invention provides a triblock, peptide-based hair

25  colorant having the general structure [(HBP)m — S]n - C, wherein
a) HBP is a hair-binding peptide;
b) Cis a coloring agent;
c) S is a spacer,
d) m ranges from 1 to about 50; and

30 e) n ranges from 1 to about 10,000.



hair, eyebrows, skin or nails conprising applying the
hair, eyebrows, skin or nail coloring conposition of
woOhesinssent i on to the hair, eyebrows, skin ornaCrastms/ 007928
a period of tinme sufficient to cause coloration of the
hair, eyebrows, skin or nails. In a preferred .
enbodi nerandther émbediment the dwendionpravidrs@ trifflock, peptide-

coloring hair, eyebrows or eyel ashes conprising th
st legesedonail edlopard\nayinggthe gener alcﬁﬂttﬂtli"ﬁd(ﬁgﬁbosi g]noﬁgv
con‘gri sing a hair colorant selected fromthe group
cowbegtiing of: i) (HBP)n - C and ii) [(HBP)171 - §] k

- C wherei J .hal rahindi ng peptide; 2) Cis

a col or?%é‘%%i%?ﬂsagj)aﬂawgﬁigégyehom 1 to about 10, 000;
54) S ispp GRageoloriy agengnges from 1 to about 50; and

6) k ranges. from 1l to about 10,000; and wherein the

hai r bi AHiShi§ HEPRERe is sel ected by a net hod
conpri s g%trﬁﬁ%éé £8f Pto aboutB@wri ng a library of

conbi natori al generat ed phagepeptides; B) contacting
the | i bepryrarfgesAyomitt o abavdilo, le to forma

i A
N ek

i sol.ated peptide conplex of (C; E) identifying the

re qﬁ?'ﬁ'g bound phage-pepti des either by using the

pol yner ageSBPaisa hainbinding peptids;|y with the

phage- peptide-hair conplex remaining after step (D),

or by i rh)e@t'ﬁﬁgc%‘a@?%ggﬁrl‘t' host cells directly with the

phage- pept £dexhajj.eponpl ex remai ning afterstep
(D) 1gr oﬁngqgﬁlﬁaﬁ?‘(;éct ed cells in a suitable growth

15medi um djnrh iswgestfron 1dodkioyk 50; pdng t he
phage- peptides fromt s, wherein the
phage- p&pt Nd8BISF OF‘}EE?%@%@@%?Q' about 25 anino
aci ds and dipMreriaki Bfibaimdht thetiyvdrtionhabrideseadiblosh,
as MB50, equal to or less than 10" M and b) appl(éiBn

t he;rékﬂide-@é’ééﬂ 8rl cafe femyehbhaving the gebetakstiucture
eyel ashes for a tine sufficient for the peptide-based

col oBaniwHerelpi nd to hair,
20 a) OBP is an oral cavity surface-binding peptide;
b) OBA is an oral care benefit agent; and
c) nranges from 1 to about 10,000.
Similarly the invention provides a friblock, peptidefbased oral care

reagent having the general structure [(OBP)m — S]n - OBA, wherein

25 a) OBP is an oral cavity surface-binding peptide;
b) OBA is an oral care benefit agent;
c) Sis aspacer,
d) m ranges from 1 to about 50; and
e) n ranges from 1 to about 10,000.
30 Additionally the invention provides a method for generating a high
affinity body surface binding- peptide comprising:

a) providing a library of combinatorial generated phage-peptides;
9



eyebrows or eyel ashes. In another enbodinent the

i nvention provides a nethod for formng a protective
woOaymr2efza peptide-based conditioner on hair PCT/US2005/007928

conprising the steps of: a) providing a hair care

conposition conprising a hair conditjoner selected

from t ) cgntagingdheilibram@f ¢a), with grsislyrsurfagessargplg toifprm a

[(HBP)m.- S|k - E in.1l) HBP is a hair-bindin
pept i dé?a%tjgmupgﬁg\éﬂﬁr&r@(mditi oni ng agent; 3) n )
ranges from() pRagspeptideody silfaseisampls pantiexs) m
ranges from1 to about 50; and 643 k ranges from1l to
abloutt16080;("hr‘rt!1t\méﬁlé?QWt9r‘r€f5ﬁ§i ”Ef?'ﬁd?'ﬁ@ peptide is
sel ecte Yy @ Hashiget he steps of: A

5 providing a @pgﬁ@%ﬂB%Q%#gﬁhg?%“ al geﬁerat ed )
phagepegt lsdtstingBhequigespeptisiebadyl $wfageysanplesgomplenes of
hair sanple to forma reaction solution conprising:
(i) phade- peptide-hair conplex; (ii) unbound hair, and

(iii) C i - ' i :
orage. SRS 1y REL AP T e
\é\ﬁﬁg: 3(; plgn};guiggpbdé d_eglpﬂmp?ﬁ (chie i sol ated peptide

X OL X lent i fyi AR .

10 phage. pebiTaet e Phrsebhogkeals oGy, 5 o Bhabg pprie-body
reacti 9§ur¢ééee§éwlé/\bém8téies po@ahime pftedstepaid); conpl ex
remaining after step (D), or by infecting. bacteri h
host | cef)l grawing ¢he ynfasted aelie ob Biape( @b?isg@aﬁg Qfo‘ﬁ
conpl ex remaining afte t D), i he i
cells i W%’Q‘@Ui ?Bgl e gr:)v\fheﬁeéli Lm g;(r)]\é\n ingolt atei Ingf :(r:]ged

L\g:pé: L)@jz Egoléﬁgg ghdg@?mlgvihgdhe ppagm;xelpéidgscﬁmm the geown cells
1550 ot nof aenid. SheramBe PrBoRmaRSOSE MATE(E, Mo biAdRY affinity
o sons BRI ol | oncr b () o hai - and
al | ow ngn bhgeferrathémbodivhent the invention provides methods for
forming a protective layer of a peptide-based conditioner on hair
comprising applying the composition of the invention to the hair and
20 allowing the formation of said protective layer. '

Similarly the invention provides methods for forming a protective
layer of a peptide-based conditioner on skin or lips comprising applying the
composition of the invention to the skin or lips and allowing the formation
of said protective layer.

25 In one embodiment the invention provides a method for applying a
benefit agent to a body surface comprising contacting a body surface with
the peptide based body surface reagent of either of claims 4 or 5,
comprising a body surface binding peptide and a benefit agent, with a
body surface under conditions whereby the body surface binding peptide
30 adheres to the body surface.

in another embodiment the invention provides a method for coloring
hair, eyebrows, skin or nails comprising applying the hair, eyebrows, skin
or nail coloring composition of the invention to the hair, eyebrows, skin or

10



said protective layer. Alternatively the invention
provides a nmethod for formng a protective |ayer on

wekoos/0085081 ps conprising the steps of : a) prorCadiusgoos/007928

10

15

20

skin care conposition conprising a skin conditioner
sel ected fromthe group consisting of: i) (Sgg)n,-
Seils dada ipeyiofl cEEmesuffisisat to causapelpeatigniof tagballs 5
ski n- bi ndi eptide; 2) SCA is a skin conditioning
ag%ﬂbfo‘ﬁ‘?’%gﬁﬁags'from 1 to about 1,000; 4) Sis a

spacer ;|n%) praféréd emtiddaedt the inbentiorbProvides $)nethod for
ranges from1 to about 1, 000; and y\,herﬁ_'i n . the skin

bi culoning baist eyebrows osleyelashies compasinbiS RS CLi ng t he
st eps ofu T 005/ 7 . Lt . rant
conbi n a’i‘)o‘?‘{"g\%%’bﬂ Q%grt éoé&g%g@%@é% ﬁgQ%O% rlsﬁg;]‘té g‘é‘ﬁ cnoéo
the |i bsgiemedffrdmtheVgtdumcendistirgpapl e to forma
reaction solution conprising: (i) phage-peptide-skin
conpl ex; (iii) (HBBPyrLC;skich, and (iii) unconpl exed
peptides; C) isolating the phage-peptide-skin conpl ex
of (B); D) eiimﬂgg)ﬁ]hesmea(gl y bound peptides fromthe
i sol ated peptide conmplex of (C; E) identifying the
remai ni Aeksiind phage- pepti des either by using the

pol ymerase chain reaction directl,y with.the

phage- pept i de- ski ) dﬁBl'%ﬁqWﬁg'PHYngp%?q{dtgr step (D),

or by infecting bacterd gl s directly with the
phage- pept i de- ski g?c(gﬁ%?ggmr@?‘r;afﬁrﬁg after step (D),
growi ng the i nfecBpch rarides froma toahes19,90Gwt h

medi um and i sol at 'bnng.and identifying the

phage- pepti des fré %a@pgﬁﬁr'cel I's, wherein the
phage- pepti des ar &)fqanghs®ony 16 abbats02andini no
acids and have a binding affinity for skin, measured
as MB50, equal to6)rkrangestfrem 1 'aMUtaWO%Q? appl yi ng

21 ow ngrenuheish AR BAr pitind BeBdisele e Ky mefhod
anot her c%miyiﬁ'geﬂ{e étBpsiotvention provides a nmethod for
coloring A) providing a library of combinatorial generated phage-
peptides;
B) contacting the library of (A) with a hair sample to form
a reaction solution comprising:
(i) phage-peptide-hair complex;
(i) unbound hair, and
(i) uncomplexed peptides;

25 C) isolating the phage-peptide-hair complex of (B);

D) eluting the weakly bound peptides from the isolated
peptide complex of (C);

E) identifying the remaining bound phage-peptides
either by using the polymerase chain reaction directly

30 with the phage-peptide-hair complex remaining after

step (D), or by infecting bacterial host cells directly
with the phage-peptide-hair complex remaining after

11



skin or |lips conprising the steps of. a) providing a
cosneti c conposition conprising a skin col orant

weoeebwmeg3f rom t he group consisting of: i) (SBPEmWuUSEN05/007928

10

15

20

25

30

and ii) [(SBP)m- Sk - C wherein 1) SBP is a
ski n-bi nding peptide; 2) Cis a coloring agent, 3_1 r?
ranges from 1 to siep(P) Wewaw the)infected geligiasuitaple m

ranges from1l to o AN . R

aboct 10, 000: andaAd) iR aglectaRiHRS iddRRg b

sel e_c;I ed by la_ getmtayef;pmtide_sifr@rntthelgsowpszedé,:v(\gwerein the
providing a library of conpinatorial genperat .
phagepept i des; B)PW?(B%W% R rqml@_rhgﬁ“g?cip a?’gﬁf%?ﬂﬁ“'go
skin sanple to fog @ah&%‘é%%m?mggémﬁitmmfai@!nﬁéasured as
(i) phage-peptide-skin conplex; (i117) unbound skin, and

(iii) unconpl exedypeg! &¢iedito G ldssthahi 13" Mieind
phage- pept i de- ski ngggm@ cc))f (B); D) eluting the

weakl y ppupdiyfpthedesr Eoloraritivf (Aol iedig dyrbrdwsier eyelashes
conpl ex ‘of ); E) identifying the remai nll?agg bgund .
phage- plopei tiree sufficiant fertheneriideHkasest golarant &o b te hair,
reactio ' t 1y Wi he phage- pepti de-ski n conpl ex
remai ni nﬁ%ﬁ%r&ﬁy\gpés? , or by infecting bacteri al _
host cejd anstheesinbpdimhént this ényerige-prepided e wiethod for forming
conpl ex remai ning after, step (D),,.grow nq the infect
cenpeotentive Gyer ahp PegldamiroRdraitiagh onderhgrgng Hhe
[ d%éisf&fj ng the phagepepti des fromthe grown cells,
wherern the phagepeptides are fromabout 7 to about 25
ani no aa) providing aahair carkei conpesitdrs compyisingra bair gonditioner
neasured as 0, ual to or. Less.thaniO M and b)
appl yi n@e'@ﬁ?@%rﬂ tE%I%?%FOB?'S%%‘% 5Fo the skin or Iips.
Al ternati vel i Ny L provi des a nethod for
col oring nai ?séh?? ﬂ@‘?’%‘ggﬁﬂe steps of: a) providing a
nail polish gonﬁositio conpr.i sing a nail col orant
sel ected froi K 3P@m0‘0g]l€‘o fsting of:0 (NBP)n -C, and
i) [(NBFr?n,. - Sk - C
wherein
1) HBP is a hair-binding peptide;
2) HCA is a hair conditioning agent;
3) nranges from 1 to about 1,000;
4) Sis a spacer,
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 1,000;
and wherein the hair binding peptide is selected by a method
comprising the steps of: |
A) providing a library of combinatorial generated phage-
peptides;
B) contacting the library of (A) with a hair sample to form
a reaction solution comprising:
(i) phage-peptide-hair complex;
(ii) unbound hair, and
(i) uncomplexed peptides;

12



wherein 1) NBP is a nail-binding peptide; 2) Cis a
coloring agent; 3) n ranges from1 to about 10, 000; 4)

we20m/0as®pacer; 5) mranges from1l to about 50pcams25/007928

10

15

20

25

30

k ranges from1 to about 10,000; and wherein the nail
bi ndi ng peptide is selected by a nethod conpr|3|n% t he
steps of : AQC)pr ovisdiating dhe phagepeptidedaii srmplexaf (B)

generated p gep%z%%%ﬂ? %okﬁ%m)arﬁé Q tlaggfrjohp{lﬁ'ﬁol‘éied

(A) with a C|onso

cog‘pri Zi ng: | (1) Gem@mpl@bele@ﬂ)l con‘pl ex; (| i)
unbound nai an unconpl exed pept.

i sol ating t o pha@@nB@mQ the- rﬁHﬁ'"'E‘Srﬁﬂ Fg? &pt&es

el uting the weakl h?g;&p%é;?%bﬂﬁﬁ)ﬁépﬁet |h$@éétfo%ddlrectly

peptide conplex o yi'ng the renaining
bound phage- pept iwi¢sthel pﬂmge -peplids- hglrtcbmmex sereaining after

coplerTemn 16! iSRG ALt

bacterial host c iddhhff@omplex remaining after
phage- pept i de- nall t?tHE 'Fﬁ% |n| ng aftepr step )g

growi ng the inf etxtepl (B)slgrewmg ’@esufetcm eellyripva duitable

medi um and isol ating and,.i dent it

phagepepti des fr ogﬁ Y"%é”{ﬁdé'\m @@‘F I'%OI&\?G%J%S? hde{ﬁ@“"g the

phagepept i des ar € @bé’ﬁﬁd&s florh@h@ RPsivn Zelle nivivereht thids
a

and have a blndlng for nails, neasured as
MB50, equal to orphagsspeptides areNTommigut £3ei1akoNg2b penino

embodi ment ¢ he. 1 s PO P gUHEding %%ﬁﬁﬁ?ﬁ%" measured as
applying an oral s BG0AY or l6adRah 167 B e

cavity surface co ps of : provi di ng

an or a%fgﬁ@ﬂ@ﬁ?%ﬂ%ﬁ;d:ﬁﬁ%&f& g&'}‘ tbr}?angéﬁéﬂcgllomng thja

consi st1’ng

- OBA woemationbf OBP is an oral cavity surface bi ndi ng
pepti de; is an oral care benefit agent; 3) n
ranges $*’?"é r%chv%@yﬁr 10, 000; 4) S is a spacer;

Alternatively the invention provides a method for forming a protective layer
on skin or lips comprising the steps of :
a) providing a skin care composition comprising a skin conditioner

selected from the group consisting of:
i) (SBP)n— SCA; and
i) [(SBP)m — Slk - SCA
wherein
1) SBP is a skin-binding peptide;
2) SCA is a skin conditioning agent;
3) n ranges from 1 to about 1,000;
4) S is a spacer,
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 1,000;
and wherein the skin binding peptide is selected by a method
comprising the steps of:
13



5 mranges from1 to about 50; and 6) k ranges froml
to about 10, 000; and wherein the oral cavity

weuodeaesgsobi ndi ng peptide is selected by a nmet hedT/Uus2005/007928

10

conprising the steps of: A) providing a library of

The 11 br ary A)f " Aoy SibiBnas! ebratal caseraahinase-
to forma reactian ial yution conprising: (i)

phage- pepti de-or Ry W'ty surface sanple conplex; (ii)
unbound or algycavidontftingane lisearplof (Apwith (@ skih sample to form
unconpl exed peptides; C) isolating the phage-peptide-
oral cavity surf aeeasdinpiselWioRAIPHRNGB); D) el uting

t he weakly bound peptide: e hedmeleat ed peptide

conpl ex of (O); éﬁ %éﬁ%?ﬁéf‘%ﬁg{(ﬁe re@ai ni ng bound
phage- pept i des ei(iihamboyndsking ande pol ymerase chain

reaction directly with the phage- dde- oral cavity

surface sanple coipl %&0%918?%5%&9@??% step (D), or by
i nfecting bagjeri %o|m§g§th%edﬁa§edﬂnémmé-skimdompmof (B);

phage- pepti deoral cavit

surface sanpl e conpl e .
remai ni ng af Dr st elptig®ihe yeatklyripunsePeps r%ﬂ“é@? jsolatgd
a suitable growt h nediu ' ating and
i dentifying the pﬂ%@téciepg%?sl%gsdfgre 'm t he grown cells,
wherein the ggageamfyiﬂg&h@fmﬁmﬂg bbond phage-peptides

25 am no aci and have a binding affini % for oF.aI iract]
cavity surface - 5eibepheusingiie PRlYMEIaRRSHAIN iop dlirectly

or less than 10 . ing @n$aining after
benefit agent of Wgﬁqﬂg%ﬁagﬁiﬁb&'ggvﬁcgmgeﬁe fol?l_g
time sufficient feteg (®, pebyinfectirapkacterial hasiroellagiastly

to bind t | it face. BRI EF | PT.
1500 SEQUENCE. DESCRWN R TASe-ReR R T COTIP G S iatd after

ful Iy under st ood fs'ié)p%ﬁ))gﬁgé\ﬁihp‘i% fedRidaddigdn a suitable
acc

description and the anyf'ng sequence L
descri ptions, whi gftoivti mediyparandisotating ansbidestifinghthe
The foll ow ng sequences conform w,th 37 . :
1.821- 1. 825 (" ReqRN2&RehR 'dﬁéﬁrqﬂa{%%??%’gf’g%é;ﬁ’}’%er{?'" the

Cont ai ni ng Nucl emﬂr{&”g SSSHRIAS &ffe At @boAT 1o aBoutl25 amino
Sequence Di scl osur'es ™ e Sequence Rul e

: es") and
ogconsi stent with Wadids bnd bave ethiagingrasfiaint zpr skin, measured as

Organi zation (WPO Standard ST, 25 (1998)5 and t he
sequence |isting ridBgoreqtaiie opfeser amﬂ@ aﬁg apeT

b) applying the skin conditioner of (a) to skin or lips and allowing

the formation of said protective layer.
In another embodiment the invention provides a method for coloring

25  skin or lips comprising the steps of:

a) providing a cosmetic composition comprising a skin colorant

selected from the group consisting of:
i) (SBP)n —C; and

i) [(SBP)m —Slk-C

30 wherein

1) SBP is a skin-binding peptide;
2) C is a coloring agent;

14



(Rules 5.2 and 49.5(a-bis), and Section 208 and Annex
C of the Admnistrative Instructions). The synbols and

woaoosakswsed for nucl eotide and am no aci d seqREMAS2005/007928

10

15

20

25

30

data conply with the rules set forth in 37 CF. R
1.822. SEQID NO 1 is the amno acid Sﬁ%@ﬁfe of a
hai r - bi ndi ng pep®? crbrarw@fr@lmdpzab%ﬂﬂ ( ino acid

sequence of a skijn-dingi ptide. SEQ ID NGs: 3-52,
54-59 are the am420§52?35g8§'§ences of hai rbi ndi ng ‘
pepti des of the p)anaahgesirent il doaBBQ $O a0 53 is the

am no acid sequence of a ir-bindn ai | - bi ndi ng
peptide of the p%gs@ﬁng Wi%‘iﬁ’.aclﬁ%“ 160 is the
am no agl W beplidelishsbloertivlea iethbe
pr esen%ﬁpﬂy/@%%ﬁﬁ&%&bﬁbﬂMGQt I's the am r?oi%lci d
sequeneemprisingthenstbpadi:ing pepti de of the present

i nvention.S ID NO.62 is.the ali [ ' .
used to seqé®nce %ﬂ\ggwgﬁr\d&?fa@éé #%%%%g@?élﬁ%hegéfg%g 9e
aci d sequence of mpgaeki de used as a control in the

ELI SA bi ndi ng assay. SEQ ID NO 64 is the anmi.no acid
sequence of B) cyswostaing: thadibearyadi(f) With@ sign sepirlgdo form
3ol eavage oi te. BagttBRlilh SRR 2, LTC here
am no aci d sequengephbgéspeptide-skirscarhple; hai r - bi ndi ng

peptides. SEQ ID NGs: 67 and 68 are the nucleotide
sequences of the (§} iurdosndSEN. @l i fy

shanpoo-resi st ant .. hal t - hi ndj epti des, as

descri bed in Exa "I)eag§°@%%ng%ﬁ?£|§§%- $4pare t he am no

aci d sequencgp of igdiating thei phdge-peptide-skibicempigx ahB);

ski n- bi ndi ng_pepti des used le 9. I > |

the amnino acpg se®lyting %Wegﬁg’rg)wq‘ﬁp%[ﬁﬁg&f?%r&%%dl&ed

peptide used in NGs: 76-98 are the

am no acid sequer%%éﬁaofcﬁg”e?bﬁ?ég?ng peptides. SEQ ID .

R

R i i irectly with

| NVENTI ON The pr eb)éHﬁ'ﬂ%\/Qrﬂqwe'fﬂs&ﬁrlfé% N firect

st aces such as IS phady;pupRESihiahie meinng aner step

the like with hi gtDpforibyiinfecting dectesiahhost C%hed,iiﬁcgwﬂ%h the

i nvention provides, peptid d o T,

that are conpri seBhsggwggﬁdg%%ﬁ‘a%éﬂméxsﬁmﬁﬁg a?@g%[gpS(D),
growing the infected cells in a suitable growth

medium, and isolating and identifying the phage-
peptides from the grown cells, wherein the phage-
peptides are from about 7 to about 25 amino acids

and have a binding affinity for skin, measured as

MBs50, equal to or less than10™ M: and
b) applying the skin colorant of (a) to the skin or lips.
Alternatively the invention provides a method for coloring nails

comprising the steps of:
a) providing a nail polish composition comprising a nail colorant

selected from the group consisting of:
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bi ndi ng peptides coupled with various benefit agents
that convey a benefit to the body surface. Typical of
woOhersposgesi ti ons of the invention are pepti dePoasasen0s/007928

hair and skin conditioners, and hair, nail, and skin
colorants with inproved durability. The peptide based
body surfac i 4Hd t he invention provide

benefits and an advance over the art in the

devel opnent ”ﬁjSOﬂ cey e products. Because the
reagents are"‘?gep i)Hb ?A@eg’{they are able to

bi ndst rvﬂ’@tje}ﬁ to surfaces froman aqueous environnent,
thus in nmany cases being both water soluble and water
fast. Additional I1), NB&isuspaibbinding pgplidgis nature of
t he reagents they, be removed from body surfaces

5 without of the u%r(cgys %&8[”16‘.%%&?&1%9 chenicals. The
reagents of the ig)VﬁrpghQ@shbﬁ-m%aagmi]medi ately to
the target body surface, elimnating the need for |ong
drying tines; typhc&is@spaser, personal care
applications. Addj tw%dﬂe\é J}ﬁ T & tSoPhnghe
invention are specific ™M their aftinity’'for body
surfaces, naking §& rangés from $dd abeut h@j000appl i cati on

t I fi f Y- . Th t 1 hat
10 bi nds hand WhErSIBEne A BITAING PRBISS i FIeRed i riodd

ver sa. %ﬁ@ﬂélﬁaﬁﬁé% Jof t he peptide nature of the
es em Vi

r eagent rtually non-toxic and

non-irritati Ay topevitisgad liboaly ofinoiehipatosiabacneratetphage-
skin and the nenbranes of the eyes and nouth. The

fol l owi ng definitPBPY¥he used herein and shoul d be

referred to Bor i pbeLpfify id MYasf of (P9 witihamailasangle ¢o form
specificati o%.? " H%Ié mégéhs hai r?{)i ngli&)ng pepti de. " SBP"

15 neans ski n- bi ndi ng rpaglidrieclutiBROMPEIRRY: nai | - bi ndi ng

peptide. "OBP" neans_oral Ly = bi ndi ng
peptide. "TBP" negﬂspl}acg&'%é@/c{?d%{%'g%@g&% de. "HCA"
nmeans hair condit (ipnuABo@EER&N, arfdCA” nmeans skin

condi tioning agent. "C' neans col oring agent for hair,
skin, or nails. "G@Raungegidexacpe it agent. "S"
means spacer ..," BSBP" S 664 dah B);
peptide. " BA'C)rrean'goggﬁQ?tﬁ? ngéﬁt%ér p%ﬁgq}égrdrwh%‘gxtof_ée)"
sprefers to twpjor mhtigieneeatdy tsundipeptides froat thedsplgted
by pepti de bonds or mdifig?fg peﬁ' de bonds. The term
"body surface" wi IASPHEGFOARIEXQ e of the human body

that may ST Das ga%@@f.pftﬁé%Fr@fniﬁ@ephh?@gwgggﬂﬁepﬁdes either

pepti de carryi/ng t agent. pi ca ] i i
surfaces include ttusing tmpolymerase chainngaetion girastly with
nails, teeth, guns, a

"benefit agent’ idNg P&%ﬂé?éﬁnp?ﬁgfft}ﬁ"‘g@"ﬁﬁ(}@g’e{’%ﬁﬂhg after step
25corrpound (D), or by infecting bacterial host cells directly with the
phage-peptide-nail complex remaining after step (D),
growing the infected cells in a suitable growth
medium, and isolating and identifying the phage-
peptides from the grown celis, wherein the phage-
30 peptides are from about 7 to about 25 amino acids

and have a binding affinity for nails, measured as

MBs50, equal to or less than1 0° M: and

16



or substance that may be coupled with a binding

peptide for application to a body surface. Benefit
wagenstiesypi cal |y i nclude conditioners, col or aRCEUS2005/007928

fragrances, whiteners and the |like along with other

subst ances comonly used in the personal care

i ndust rly). applyingsthe nailgaloraat ol dofilee eafs.refers to

h h i b | T n . n
Rl eoPYaRER e VLot 13085 aTPey ) b an
Vi $peste Berstl rERbdPRteGhranbavity surfaceudoshprising the steps of:
human skin. Skin as used herein as a bodﬁ urface w |

l .
gener al A)yproviding a8 osall eaje reagent selaried fom the groyp FaRgisting
addi ti o&al Iy conprise a |layer of endothelial cells.

The term"nails" as used herein refers to human

fingernails enahBa: af@e terns "coupling” and
"coupl ed" asﬁgggﬁﬂere!?’n'refer to any chemni cal

o coval ont 1 HOEMmCT i OB, WA, M0 ey as it
is applied to the1zgl?$_ptié Qﬁ.o%l ée“ﬁte/. rfakeslhéielg peptide;

ski n- bi ndi ng, and br ndi ng peptides of the present
i nvention, refers2yOBAds anrarahtaretbenefivagent el uting

10 he hat 1 oki o, “oB) rirAngesiigndr R AR one ot ¢
e hair, skin, o | r rati’ons o e
el uti ng agent pr 0\4i)d§igrgrsga§é,§i ngent conditions. The

¢

term "peptide-body’surface sanple conpl ex" neans
structure conpri sishignaapges from béombotb5®; antmpl e of a

body surface via i ndi n it n_t {.de. The
term "peptide- hai %)&Fﬁﬂg@%f?%g‘n@ @%é@ﬁ%d’comri si ng
a pepti %%ggﬁ it theforapbavifyl fefacelifinging patitide isiseected by a

t he pepti he term "pepti de-skin conpl ex" means
15st r uct umeethodmongprisingtheegiepd®fbound to the skin via a

bi nding site gn the ti h y I fi etk phage-
compl ox “mear st reRang < Bvgh & kg EnsRER EREhAey nhao
fingernails or togpptidesvi a a binding site on the
peptide. The term™"pepti de-substrate conpl ex

\ " ref
to either pefR) de-oamtactingdpeiligearyigfiA) w%@b?ﬁ%gaﬁy?“”ace

conpl exes. The term . r PN
of the binding pep%ﬁ"g@ggﬂééﬁg?vré?@i?g%g?ﬁ? Egﬁrfrﬂﬂg‘;o%
ogof the maxi mum si g(gabha@é.@bpﬁde-idnalaravﬁyIsﬁﬁfabaﬁmple complex;

bi ndi ng assay, as described in Exanmple. 9. The MB50
provi des an i ndi cafiil smbeungipsakeadly gk SAPIB; A ng

i nteraction or affd'iipihwccgf]ﬂ%gg?i%gggggnts of the

conpl ex. The | ower ev , the stronger the

i nteraction of)t he igpatirighhevphage-paptide-rosaleavity syirface

substrate. The term "bj ndi ”81 affi%},ty" refers to the
strength of the ins@PRESHAPISK L (BT ndi ng pepti de with

28,07, heSPect LVB) Bk v endy lamogides fomthe ot
in an ELI SA- based peptide complex of (C);

E) identifying the remaining bound phage-peptides
either by using the polymerase chain reaction directly
with the phage-peptide- oral cavity surface sample

30 complex remaining after step (D), or by infecting
bacterial host cells directly with the phage-peptide-

oral cavity surface sample complex remaining after

17
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bi ndi ng assay. The term "nanoparticles” are herein
defined as particles wth an average particle dianeter
ofodsmesmen 1 and 100 nm Preferably, the aver age/Us2005/007928
particle dianmeter of the particles is between about 1

?nd 40 nm As used herein, "particle size" and

particle di anet estdp (B) growimgshednfestad egjls in a suitable

Nanoparticles include, but are not linted. e

metal lic, senicorfifl medipn, A fsoéﬂt'r@ ?ri'cggfeﬁgmri'%}héas.
The term "am no ?{%é-ﬁé‘ﬂtﬂe% ftdin the gkavh eelid)amiarain the
structural unit protein or pol égepti de.

foll .O}N! ng abbr eviptdgenpeptidesiare drame pepHt ¥ do iaggﬂge 2% gmino
specific amn ids: Th - . -, '
AoCe Abbr ovi ati oradds padhETs arbibfiing AT L&f?f%@ga.vﬁ?ﬁ‘e‘”a"e

Arg R Asparagi ne ' | | 5
Cys C d utam ne ﬁﬂe@ u gHéc&%%ﬂmaﬁgé@y@ﬁ%@%ay 10

G Hi stidine H's l speucine lie | Leucine Leu LLysine
Lys K Met hi oni ne%? Phenyl al ani ne Phe F Prol | ng Pro
P Sering) Spplyfhgtireconal areTrenefit Agept ofpledito #npraycavity

Tyr osi ne r Y Valine Val ) toref t '

aci d grﬁg%ﬁgﬁr Raime sutbiant P8 erif sl o) Bl dént o
i ncl udi f ifesliHHees recedi 51 - [
seq.uencicse]iggj tgnd %pf%\\l/\lﬁ ng (31honPcodi nlngeuegg COdlh(re]g
]E:odl Sg_ s BRIERJBE SORIPTGN(2h SEQUENGE DESTREREU

ound in nature with it i
o0 | 5o 44 oy Rk FEAYRERGRving
nafiiisfed YR8 crisBPaNE tilg acespanying seqdenceldescriptions, which

sequences that are not found together in nature.
Ac foymda partyof thiscanplisatien.gene may conprise regul atory

sequences 30gh Giod! J19 SRELEBSMRhRAth 37 €A V.89111.828
(‘Requirements for Patent Applications Containing Nucleotide Sequences
and/or Amino Acid Sequence Disclosures - the Sequence .Rules”) and
consistent with World Intellectual Property Organization (WIPO) Standard
ST.25 (1998) and the sequence listing requirements of the EPO and PCT
(Rules 5.2 and 49.5(a-bis), and Section 208 and Annex C of the
Administrative Instructions). The symbols and format used for nucleotide

-
b

and amino acid sequence data comply with the rules set forth in

37 C.F.R. §1.822.
SEQ ID NO:1 is the amino acid sequence of a hair-binding peptide.

SEQ ID NO:2 is the amino acid sequence of a skin-binding peptide.

SEQ ID NOs:3-52, 54-59 are the amino acid sequences of hair-
binding peptides of the present invention

SEQ ID NO:53 is the amino acid sequence of a hair-binding and

nail-binding peptide of the present invention.

30 SEQ ID NO:60 is the amino acid sequence of a nail-binding peptide

of the present invention.
SEQ ID NO:61 is the amino acid sequence of a skin-binding peptide

of the present invention.
18



di fferent sources, or regulatory sequences and codi ng

sequences derived fromthe sane source, but arranged
wonom/ngsoper di fferent than that found in nat uPeT/UA2005/007928

"foreign" gene refers to a gene not normally found in

the host organism but that is introduced into the

host oISEMIBNOBjerthe tligosticdeotideopaingn ugesd ée seauence

conprise native genes inserted into a non-native

oRyRee or chimeric genes. "Synthetic genes" can be

assenblgel IO BAAL AL iR Segustioenft pefidd baed as a

are chemcally synthesized using procedures known to

t rposdrobini thedzlISA bindingrassayhese bui |l di ng bl ocks are

5 thon crbaap A Fotoe e PRESERRERER 4 ohelbl’ fdthed

g%ﬁr—bi"n@mﬁﬁ‘)%%é{ synt hesi zed", as related to a

sequence of nmeans that the con%?ne | eot i des

; { ] n} n
ver e asSERUDNG:EH i theamingrAfd SERURRSP @F%ﬂ%ﬁﬂsf f

be., acconpl i shed using wel | -established
%@g%eegﬁe'or aut omat ed chemi cal synthesis can be
per f or nNEEQUIS) NOsB® 8Y, amdritOrber thef arvimeragid sgrugnce of

avai | abl e machi nes, Accordin lé t he genes can be
10 t ashampeofesisiapt NAKILIRHAG P&PB? $si on based on

opt! m 28Epih RGUIST SRk sifarRaREailefedtide Riuenbes béthe

codon bras ost cell. The skilled artisan .
appriserstised tdhamplifeshamnpoo-tésistant dwitbindsrihage peptides,
expressi on i]f@oéodon usc,age IS biased towards those
coadReseurRRs BEXRMPISS-host . Determination of preferred

codons @Ry P?N\‘ﬁs??qi-ﬁf‘a@ theramocicid segsertmsi ofdhef r om
t he host ce ere seguence information is gval I %gée.
S

15 " Chititinglatedbainbirding padskinbindingperiifiasesed Fxamp
Fogut at SER A8 1R gfnufs YR iRuensk dr i fully protected

I 0W1e§e¢{m@m(§(ampmt&di ng sequences), within, or

downstr eam ﬁiglnon-codi ng sequences% of a codi nﬁh i bindin

sequenc SEQMA NBs:76-9%are thecamingeatid SRAUENGES § naipinding

pr oceféi ng or stability, or translation of the

asPEOI'9P¥d codi ng sequence. Regul atory sequences my
ogi Ncl ude SEQDINOE:09 104 slathcoaminesaid seqyepersef skin-binding

introns, polyadenylation recognition sequences, RNA

pr gaptidedg site, effector binding site and stem | oop

structure. " Requni pfy DESCRIPTIONDPHME fQVENTROBRPabl e

of controlli of "a_coding sequence or.
funct i onere f9&ent imveatien arovides peptide sealirnees that specifically
|l ocated 3' to a pronpter seqguence. ; y

oS PP St AR $8i, DR, Jo ) offs. anc
cor@gsﬁﬁg vﬂfh ﬁﬁghfaﬁﬁﬁﬁﬁ RHGRBRAY, 495 presént Imentidh feowides
pronoters Toufid 1 n Hature, or "even conprise synghatlc
etigksdsad badyi sunactereagents hat armeempred 0 bpAY sHEace

DNAp
art that different pr er L& LWbnefit
of  Bngaaenidgereuplie i Jeel® BeHefifers st tehogy atenet
di figoethérHoo?sQ@%e?ﬁ'y?i%&Pbﬁh@&iﬁnpwtidm ofcthp meantion are
di fferent éenvironnental or physiol ogical coiEdirH %s. | ¢
Pr opeptistesbaged: haic andeskin genitionerBeals halisBal AN FHIZ colorants
3¢’ with {RSFovad dRabiity. TS are
The peptide based body surface reagents of the invention provide
benefits and an advance over the art in the development of personal care

products. Because the reagents are peptide based they are able to bind

19

2

&)



commonly referred to as "constitutive pronoters”. It

is further recogni zed that since in nost cases the
wexeato2grosindar i es of regul atory sequences havepraosbhmeno792s

conpl etely defined, DNA fragnents of different |engths

may have identical pronoter activity. The term

" estrorepy tosurfaces fiypd@rhagueous erfirinend, thys In many cases

t i pti | | atyi
or bairg ot BTy e MG AR it AuiBngly, eagse SR
fr é(?u”@dﬂs @atutd6f theveayents they piidsbe semoeagd diloso body surfaces
to transl ati on of NnRNA intg a ﬁol ﬁ%g)éfde. The bgr@‘
" t withettopfithe iuse of 0gioe produsing ehemigaly- e e ag et PIiNE
id fr ' . - e
5 PSRBT ot tRIRENTR 50 AghestapEamats Bimiatns
OF Gt h&Ee for @ dnjimgtitries, typice o6 musd pecsdinel caegcapplications.
'f' { ggigeﬁgnzgy]agh% Eﬁ%fg%isigfstﬁ%riaxz%nt%f %r%%eé]%éic i%ﬁgeilr gﬁmny for
" h " . i . f .
or B?ﬁg%@hé%?%gﬁﬁgﬁg % hekY t?ﬂ“(feg%éf&ertﬁélr *é?@ﬂcétkﬁlﬁ@ Hepecific

I's” capab transformation or
t r gnFhes Uhnecdssaayn Ehusye negentibatybinds beirifaecaleroe wélknot

h "plasmid", "vect.or" " fan
oo Bt SESUesBl GRS e
V\hir%‘gégﬁg ndesP Hdm rtddNg rfoliokid ateheharitatmgoto éxposed

cel usual 'y In the formof circular
do bidg suriacds dutiNas tbe skin ard treuremnbranes o thegygseand

autoqﬁgously replicati ng sequences, genone integrating
sed®les, phage or nucl eoti de sequences, |inear or

ci rcul arphedoliewhig@éfmitiots seuidert kersimard sbhidlddre rfa(red to
derived from any ‘source, in which a_nunber of
15nudbeinterpestation of thesclpime apd dhe sBEREEAYIN: 1 ecombi ned

into a ynjfuie Gl IWehai S capabl e of

i nt roducH#Jn%$€ih%g%ﬁ¢@§8%:qpaghd DNA sequence for a
sel ect ed-gpreneansiskih-tihding paptideappr opri at e

3luntransl at ed sequence into atiéel . "Transformation

casset t ¢ NBRfraeans pai-bipdling PEPUYRct or containing a
foreign, . | _Hirdird $ebtigg. t o t he
foreign Sf:-ﬂg &%gpgggél{%@gt%gﬁ%gr%%?&naﬁe%n of a

oppar t i cul ‘qiBptaatansetdoth-tixging peptidecassette" refers to
a specific vector contai n'.tgjchia for e{' gn gene and havi ng

el ement s HEAAERNE SR GP 9 89GH" gene that all ow
for e”ha@(t? b ﬁ?é%hﬁ%ﬁirpébrﬂiitiém agene in a foreign

host. The t'erm "phage" or "bacteriophage" refers to a
virus th4d” i nineans cotoring agentApt Balécﬁkﬂfbrqw%lﬁy be used

for the purppse of th r t _invention. The
pr ef erreoaégcmﬁqn&ﬂ@ téé)'?%etﬁ%@nelnl\t/ed fromthe "wild"
hage, cedl edldhds spaeeML3 system can grow inside a

acterium so that it does not destroy the cell it
i nfects MSBEAmasnsihodycsurace hiedingRepi€econt i nuousl .

It is a glpgle-str phage. The term "phage
di spl ay" %gf 'é‘reé‘%%&%?'%ﬁgé Spray of functional foreign
pept i des Tpe tefml‘peptide’ eefess tnivwder suaré amminofacids joined to each
bact eri ophage, or phagem d . _ .
other by peptide bonds or modified peptide bonds.

30 The term “body surface” will mean any surface of the human body
that may serve as a substrate for the binding of a peptide carrying a
benefit agent. Typical body surfaces include but are not limited to hair,
skin, nails, teeth, gums, and corneal tissue.
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particles. Genetically engi neered phage may be used to

present peptidesas segnents of their native surface
wonoicas®3 Peptide |ibraries may be produced byCT/US2005/007928

popul ati ons of phage with different gene sequences.

"PCR' or "polynerase chain reaction” is a techni que

used f dihet teemdbphefit agenitds agermebﬂerm@mmngé@mpound

i SkhatansRea ey decunied el BhAl ke EERE AR R on to
WeJ IB%M‘QM‘ﬁ‘aé@ Béf%ﬂ%beﬁl%@lyplbéllydE&Ndeb@ﬂ\dwor&ﬁmdlo#ants

and Mani atis, T. Mbl ecul ar

dftagragcesmmtmem ang thalimalongawih otess wlzﬁﬁam@ﬁ gpmmonly

Spri rbor L { ress, Cold Spring Harbor, NY

5 ﬂ?@@q Eﬁ ﬁ%l'r%\k?g%“ae f}éﬁ?@(. s"): and by Silhavy, T
J- , Be”ﬂ@terM “Hair’ as disBd digirsin, refers ¢ humarehaineeyebrows Hand
Gene Fusions, Cold Spring Harbor Laboratory Cold Press

Smal@sh%rbor NY (1984): and by Ausubel, F. M et
. |
by o odl ﬁ&@ Bfrs%LrP%% lfsédméYelrﬁ?fé@fto%mmgkmpébbigséml

Assoc Wl ey-Interscience

( R?ﬁ@smﬁ%ﬂ E @%trmm\oﬁﬂéh AR S@FRRiEeFosR@siahiskin. Skin as
halr brn |n bi ndi ng, and nail - bi ndi ng pepti des

10 aﬁ?séd‘ﬁér%ﬂé@ a Bodyasddecnitiigenerallycedrmpiisaaysrtof epithelial
the hair, skin, and nails. Bod Surfac&gtﬁgﬁglypejurfaces

of cellseanchmeytadstiticnadly seynrsiserateyenaf en 8dy
that wi Jrh%mmqﬁr%’ s THBS e gélﬁ r%{%rrs %o LR d&ﬁéllsd&ﬂd

Typi cal ces inclu ut are not |mted to
hajoenaf&i n, nails, teeth guns, corneal tissue and the

fc,'uff FR LA TN UK PO, e Rerl it b any
15 éﬁr%rﬁfca'l Eﬁé&f@tl rpéﬁ@ﬂﬁftﬁest Bﬁh@o@ble?ﬁéhﬂmd‘rpéovalent

e sur aces w be internal. Accordingly
bOd\]{er&uﬁémes may i ncl ude Iayers of both epithelial

d wel | thel | _
SRR EEIET CIENE L
EXg fﬁH'ir?q rHTB??Hdh@ %nﬁ%f&?ll-lﬁﬁdlﬂb%e’ﬁﬂbb@%ﬁe présent invention,

c

conmer for exanp fromlInternational Hair
| nmfetsetosthemdmleentﬂamls otw eluting agentiusuplly deﬁ@@@wsed to

20 SRS B0 FooblR s A byl HOh BB o e

a”éluﬁﬁg i erf‘l\%%\hd@H%rb)étrlﬁg?;%tib@hdltmﬁm es may be

treate or exanple usin drogen peroxi de to obt
bl eachedhiederm "pe@ldsecbﬁdy audaq:%@a@mq BRMBIRXC ﬂ?ﬁa@%wtwe

d .
o oFHRRITRES EbRte Vol oSl PRl add frd Biing
MasitelonGpebeptidehl and, MA), are good substitutes for
human skin. Human fi nger nail s t oen

25 obt ai ned hertermy peplides-Bals COE?R'?’&C‘?‘@@”?] éﬁﬂﬁf%&%wpé'ﬁtﬁ‘g a
2 PRPrE Bofint Dfaibal Ve Sinao e o 1 porte

ydroxyapatite, able in nany forms
for exar‘lmeetefmd‘ Bmaekmwmumen’tmaasmweammprmg a

(San Leandro, as.a no hurmn
t edERt 'dangdc}%% gﬁél Hai aﬁﬂ g’@gtqltﬁe%n %@d@e& _
sur f ace-HiddinopRphids #af cBfgiet megnd stractire cempeisinge
30 peptide bound to fingernails or toenails via a binding site on the peptide.

The term “peptide-substrate complex” refers to either peptide-hair,

peptide-skin, or peptide-nail complexes.
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sequences that specifically bind with high affinity to
specific body surfaces, including, but not limted to
wbanre/028308n, nails, teeth, tongue, cheeks, |i pBCTASA®S/007928
corneal tissue and the tissues of the oral cavity, for
exanpl e. Body surface-binding peptides of the present

i nvent i1He @&irf ‘MREY"aRRHS td iRt dcentiationtod e birdirppeptide
am no acids, nore preferably, from about 7 am no acids

t Gh b?Wés A0sigRalNRagiei 50% of bt iaxining sigpaliabéainet in ke
i nvention have a binding affinity for their respective
s ublsiSpabasedibindbap as=ay, g dd8bibediruEsample 9esEhe Mbsoor
equal to about 10 2 M |ess than or equal to about 10
3 povidessart lhdrcauonerﬁmlada strengitb@ftthe bingding intewstion ok aﬁrmty of
equal to about 10 5 Eéeferably | ess than or ecm

5 t cthemeomparerds of thmom rl’@fl@WﬁB[”")le vale qfiMBsgthe

s o b e b F AR e

are welypk ?&Y’N“Blﬂdﬁ‘ng%fﬁﬁlﬁy” rgféﬁ';sl Rehe &ﬁ-fngﬁﬁ of fite ﬁ’ﬁ@’é@ﬂén of
i nvention are generdted and then sel ected
agabisling: Fepﬁde fwith |tsaré,specweamd)stufabe dhermindng |aéf|rrlty is
skin, nal or oral cavity surface sanple, based u
thdeﬁmem hetieny irefefrmsi afythé MBam\ealue,rd%tegnwlp diin@sy ks A-based
The generation of randomlibraries of peptides is well

10 knbindirgn@ssayy be acconplished by a variety of

S R S S
Gi:Sarﬁble difiheter d‘ﬁ&iétweéﬁ adanthﬁ)O nbiSAPreferably, the

80(1) g’l (1983) yeast lay (Chien, etk al
Pr euemﬂpaﬁ(tjglg digme A)fg Qgrt)cl isdy em@@ﬂ:ﬁand 40 nm.

¥
A A A AT S
15 Pah%&nnﬁ\@ Nanbpartitlds indude, B’atametndﬂdmﬁtm ﬁlﬁiylllc,and
phage dis Iay t echnol o% ((' °&;Fttent No. 5,223, 409,
U. senieansictalp polymeszo 'haea@ ent No. 5,571 , 698,
U. S Pateat “aﬁuﬁ?g @@PéfersTﬁoﬁ@'%cﬁ&nﬂﬁnﬁraétaral unit of
such blologlcal 8 braries are described in
Dafﬁ roliéin of. porbfpéﬁédeptﬁre fallsvingaabbrevistions ere Hse@ erein to
: 447- 46'? ((%é)Ol preferred nmethod to randomy
geﬁ@?'ﬁtﬂésﬁﬁﬁ e 'nP§°t'f£9 phage display. Phage display
is an in vitro selection technique in which a peptide

200r protein is genetically fused to a coat protein of a
bact eri ophage, resulting in disfhege-betteused Sang--atder

he ext.erior of the phage Vi e thexgPviation
enM@&"—ﬁe fusion resides w té’bﬁp‘%‘é&\f—%rl on%\"l‘h’l'sl_at__
phy‘!danlab | i nkage between the di ?ﬂﬁayed pept i deA and the
@”ﬁ gding it allows screeningggf vast nunbfs of
vari s of peptides, each |linked to a corresgendi ng
DNA\spaiadingee, by a sinple in vi ¥ sel ection B\?ocedure
caIAﬁg,{,@b@ﬂanni ng". Inits simplspst form bidpanning
arrjed out by |ncubat| ng th%i}gool of
a(; YSI8IN8h| ayed variants with a t'arget of intefest
tha@lultmmrkeeen i mobi | i zed on a @late or bead, @Qashing
phage, and el uting ecifically und
p\lqgcé%'le%@%ﬁaguptl ng the binding élﬁt eractions Egtvveen
t heGlysinge and the target. The el@Yed phage is Phen

Histidine His H
Isoleucine lle |
Leucine Leu L
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anplified in vivo and the process is repeated,
resulting in a stepwi se enrichnent of the phage pool
wonodeargsozof the tightest binding sequences. APCEUS30061007928
nore rounds of selection/anplification, individual
clones are characterized by DNA sequencing. After a
Sui e library of peptides h een generatgd, they
ar !e‘glgﬂ_én_ contacted with an app?%ﬁi ate am)untRf t he
t eMethiopingr at e, specifically a M§by surface s¥hple.
ThenhDEfMin®f peptides is dissphged in a suiFable
solution for contacting the sanple. The body ]s_,urface
safpP8ray be suspended in the SB ution or may be
i mBpinei zed on a plate or bead.Sérpreferred s8@ ution
is.@‘ buf.f ered aqueous saline so HFi on contai nipng a
sur'tSe?™MN?. A suitable solution'i's Tris-buffered
salTirygtopi®s) with 0.5% Tween(r) THD. The sol ut V¥n may
add i Iy be agitated by anyTgeans in ordety to
in?n)ﬁé%és}@ét he mass transfer rate %Ip the pepti d%s to
bodaliggr f ace sanple, thereby sh¥P ening the time
required to attain maxi mum bi ndi ng. Upon contact, a
nunber ofghReréRRIRTA NuBRIEAEH Sthgpeatititiaisexprbbsds adpeodific
the body surface sanple to forma peptide-body-surface
conpbteln), ingudingaeglintarymasiensen arecedigbta’ aenadng

tide-nai,l tide- ' :
Cnsdanpeprans o B Md 6 oRTaig aduticeRs er GoBhg
sunbigiéneBt eNbive genéereiedo spgate de souralinmatuee withdts own
degrees of binding affinities fgor fhe test surfﬁc§l§nq%a
[

be EgUEORyFRONENESS s - BImasiE 9RNeh TRIRES 10\ aBY 9FDPdNy
bur AP, e, RIS rediSE A7 bR RcaUBABSs et art et
bon@ugdtt%@ﬁmet Imerfm@tepé.i Aecmdmgty/&cg/cl?:bmﬁrmcgfanmgla{ye:omprlse
epti de-bo surtrace CoO , €X. nu S S
ﬁagres@laigryogq%lem&% qnﬁ'ecr@{"ﬁg ﬁweéﬁﬁ?ﬁ%f%‘ﬁj?%%% Sin
Vo . it ; . ! _ derived
) R BER S LB sioss derve
hi ghosatht szome sotircat bubharranged #sa mennes difevpnihan thef found

(5-10 ; er. ethylen [ofe] 5-5000 - di
(5 ponatite A Stsiost 61s T8y o ienb i dbtbal IgUR(R e host
(2- ??%'isrﬁ,%t\’cﬁét RUAtr6 QIERNntR tHeohsst@rganib e gene transfer.
surfactants such as SDS (sodi um dodecyl sul fat e%_b DOC
( soBbreignigergs kah sos)prisaoiatyeigenesgnseried Ko R aghnative
Tween(r) 20 erein en 20 is preferred. These
13 yb 8k %%‘3‘?"& ed in buffer solutions o
i ncl udi nggy MKt genésMadnese beserfiblesl-frith oligonaelbotide budding
saline, Tris-borate, Tris-acetic acid, triethyla

A > { | am nge,
phoblsicks éhaiu;fre@h,enaﬁalI}gqs)gﬁhepﬁézepqtp,anmpgqaq‘ures nown t6'those

i s-huffered ' N ' '
app PTG TR MUl AAkBtad sl o

af f igahkisegniemts dbh are fhenermyheticatieassambled telagnstruct the
by repeating the selection process

¢ using.buffers wt
20 ncﬁgggﬁ gepet rehepa -Ilg§ynﬂ1§§|zgﬁutae§jre3@ﬁg itg AseaUenss ol? DNA,
| deptdtd MesRar@sadeeavbled n Ui®. Manual
art ?ﬁ%ﬂﬁtﬂaﬁﬂ% ?%ﬂpggméﬁg]%?ﬁod sf or generating the
bodyhentida egnthiesis ogDNA may be accomplished using we!l-establlshed
procedures, or automated chemical synthesis can be performed using one
of a number of commercially available machines. Accordingly, the genes

25  can be tailored for optimal gene expression based on optimization of
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pepti des, for exanple, hair-binding peptides,

ski n-bi ndi ng peptides, nail binding peptides, or oral
woawistogsmair f ace- bi ndi ng peptides, of the preserCT/US2005/007928

invention was used. A library of conbinatorial

gener at ed phage-peptides is contacted with the dy

sumtickeaticsf sequemcesto reflectitbe mﬂﬁ&@@%@%ﬁ &al. The skilled

c oAfRed ePoraniAias ine IR AT BRI S8 BRUEL8ER if codon
un isPIRsdd Riwaardeiitbsdeodunsidvoreatey trephoste Détenmination

t he phage- pepti de-body surface conpl exes |s el u

f rofmrltefﬁrr ﬁ(pgkms cajr be dagprypng SHvey qf gene w:%%@m the
u sequen T
5 | oot o) B eReB Lo E i IS S8R o e S hbet at o

bUt not ‘G@lﬁ@@éh&éncé 'refars ol BNA@rﬁqWesettlhmﬁcddasdot 8
hair, but not to skin or

buspersfic aminpacid S&wﬁﬁpﬁaggﬁﬁﬁéﬁa&ﬁ&% PEBUFEG%% Slter to
S
ShBfkebis: sdaudiifs bEARMMRIBRTES ohiddMg S60% JZ‘}GS&W““'"
t oof gmletrgemqe' mpco?:m sdcmenbea)dofta)cﬁl@lng'ﬁl@éwenﬁﬁean
10 doshingugads T amrrntens A FRRERELG breutditate

Al {ehBRkibN %va(he é@&dlat@mfqu s6QugHigeat mégtabtqy? seyaercks
phage- peptid may be contacted with the ngn-target

an thayhimclielei preg"lcti;en% translation ﬂ@ﬂd%ﬁ@ﬁ&i@ﬂ?es TREANS.t he
P SRRy Tt BETERER, RIS pRIcG PRI Bffector
Wmnggﬁé%ha%mhgg?fg;?gﬁggl O}A/g)o(le;or t he desired
1521‘ t he memen liﬁ%%rﬁttP@Db%Wq}@C& GRRRDIS eﬂ%ﬂaﬂ@g the

di t

hi Gordssiail fFR SORBatRfrcs qriafinal RNPEP Géiforét idhodding
netdagdlentd fs oAk Paota pronistey ssqudraee Er@nmtesee@aarhe
fornmed as descri bed above. Then, these co X8S e AR rant
L tarbiedin fir L@ oM & aeis Segyote SRPRa LR

grfélg%%ngqﬁéi\te%eﬁoﬁb&ff&ém?r plers fourly i‘ﬁfrﬁitaitfé Yor €vBA

I's an aci di utlon Then
20" erggmipiigh sy@ltbétioDNAesegmants. |dh mgmqmptqodd:yotb@;e skilled in the

surface conpl exes are used |rectl Lnf et
bacaréthaﬂdlffﬂfgflt pramotets, gaY. zére@g ttaeoﬂ(p ﬁ‘i‘?ggﬁ ar@%ne in different
| nfecd @d o!?%% | t@&é@ %( af alf@rQH‘F‘sﬂaQe@Bf aevslepiecat, orgn peggonse

medi"Um suc Luria-Bertani) nmedium and this
cul foudiffeient epvieanmentad oaghysiologitaicanaigons s Fremefess which

rowt h medi um, such as_ LB nedi I
B CaRers dPHe L Bpreamias ) nans st Pt M} B R
259" O%r“m&gﬁré?éﬁéél‘@é adrEoMtRURE Hromddis”) mbdurrtlwer mmdgnlzed
sequencing to identify the peptide sequenc

hi gthabisinterig radsticasey the exapidaibularies of ﬁ%frory seqliences

nterest. Jln anoth beq

:deﬁ?Y‘?QO’i %G%Pﬁmpgq{?lgsqégﬁggfﬁ péggeﬁip“gmg ) eﬁ?%ﬁrorﬂet?hgths may
”Ddhéwmewﬁegﬂm@méaucmyeem ng method, described

above, %hal rectly carryjng out PCR on

phagepep éermo@sprgwpao@%l&?& sreln, f%ﬁleﬁ@tq fhe transcription
PPaR r AR RNAerivied from
3G ERRESANE RERIon’ SRF Citfday danseres R
the nucleic acid fragment of the invention. Expressmn may also refer to

translation of mMRNA into a polypeptide.
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2003/ 0152976, which is incorporated herein by
ref erence. Hai r - bi ndi ng, ski n-bi ndi ng, and nail - bi ndi ng

woepiciode®3 have been identified using the abovepraeisems/007928

Specifically, binding peptides were isolated that have
a high affinity for normal brown hair, given as SEQ
NQS 3- IBhe k8nBRranstorgationn tefers toSﬂha ereefi & nueleic aCId

h
o1 TeseRt kY 1 gerrie 52 B4Rt BRoRg m,7res§f?ﬁ%§%2@é}9%§8%
43sta6|‘é mﬁ@nta?n?:e()%st %ngrﬁ&nsfdoﬂ%mﬁglthe twn‘s&ﬁn@i Sislic

: ; and skin, given as
Adamd ifeaganents are eefermegde @8 Kraﬂsaemﬁgobéswraéme\nér@

f oynd bi § ached hair and may be used in the
5 pe BAng orgﬁd;(?ré%?'g'lngbndi tioners and hair colorants of

the i nVERgitérmn “Hdut cbllBMélsdolmilwvl’nchndaa@epemarw@@rmed or
bind to fingernails and nma

peffnaecisss 6 meansily P raRLonpationor HApSIRGtigR by an

s The binding peptides of
g)g‘gqcée@oclﬁtF%mven &l’ﬁ(}% %@jébrg%prepared usi ng standard
pept I de Thgnéhes fpasmidiobectothant “ea&seﬁel’ refentonan iextrahe

art (see for e.Stewart et al

| id
10 PephiaebssRRESTENt e o G g Wyich asg ok BRf of the

19 mﬁf, | itHg f&imi bheisduar double-
Sprélénger Ve e (ﬁg\bvgggp ﬁﬁlgguﬁ@gﬁd Penni ngt on 2t

al strafded DINA ﬁwletkldes s Sechteleoests MayReALUPREOUS]Y

custRlrRgBg eAboRysn Oeoph < BiRartind YRl SRR PhERe O

pe%b%‘ﬁd@%ebhén@é@ﬁlﬂ@hr bf‘b’lﬁﬂlla@ of BEsingle- or é@ubleéstranded
usi ng reconbi nant DNA and nol ecul ar .cl oni

15¢ etE]NAqm@d\lA@ﬁ?fé@deff@”BcﬁﬂYgsqqﬁ@e HRWhigh Ad1Ufiber of nucleotide

ki bi ndi
" ShabePtes o oReh foiled L Rebatfhed ol & UniaBoRighStiPon
]Qf WHi6H @t@da&@@}' mttrlgﬁugfr@ga pnbme’tee tfrggum}lsatrﬁdaNA@qL?nce
or expression o e I NAl N e | des .0 n
| e Belociedaane PEv Ut ARG With RRPTORIAte ' HRTARSISEd

or o%ﬁhép)geﬁ@\brb LdE f‘[‘l‘é‘rgs%rrﬂétlcgfﬁéﬁét@” réRm td §%pé6l‘ﬁc vector

€r-a wide ran tenperature, pH

20V aldepsainimgth fareiganderieoaed hameg cl@meatssio addiinrtia ipeifereign

2

EJ Genvhghfcil ﬁ?%éi%%é Siraiost o BaHBLIET et PREG aBBssion
's@ﬁé" re@@ gﬁecﬁﬂ@ﬁé‘&%éohtbfrﬁﬁ%ﬁ%re@w géne anddwaving

fee stoc use nerate cell I omass Exan'pl es
of diesensd maadd;tlmmtn tnecforeign gene that allqwifaranhapced

f
T [ RSBEHA Of LRt RRE U Bt Rt e, Usgo0s! 00728

Candi da, THgpsANHageD br HudtenogHaged esfees teaviruashat infects
Sal nonel [ a, Bacill us, Aci netobacter, Rhodocaccus,

St rlmﬂtengcédier@tfaﬁmlmay he usee fab thshpurPoreah je Risseat

ARG T A RS b ot e

varégle 1af 3e><m@ma B@ystéfﬁbaﬁ@rowrinhde @stleattecumy s thas it does
t he pepti des of Present [ nven“ Such vectors
i nch St[ﬂ)‘tthgr(‘@"ﬁ’@f\ actspukepuses it to make new phages

1

30 continuously. ltis a single-stranded DNA phage.

The term “phage display” refers to the display of functional foreign
peptides or small proteins on the surface of bacteriophage or phagemid

particles. Genetically engineered phage may be used to present peptides
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to, chronosonal, episomal and virus-derived vectors,

e.g., vectors derived frombacterial plasmds, from
woacisansophage, fromtransposons, frominserti 8aT/US2005/007928

el ements, fromyeast episons, fromviruses such as

bacuIOV|ruses retroviruses and vectors derived from

coaﬁasegmeotssoftmetrma‘uve guHaee proteiss. cféaptw@dlbrr%% may be

p| a riop S
Enfged B SRS HRet IR tlef R T sequentes:
const r UHGRNBY “p"dl’ﬁhétdéefcﬁ@lui psaetipnt sm t&mmch.cd used for the
regul ate as well ‘as engender express ;\ln g% g a]tg d
an?mﬁﬂ!ﬁbftaémncﬁf spseifisr DNO segpnents &Ur%l tﬁf‘h OBy 5 gar® an
pol ynucl eotide or polypeptide in a host

5cef' ﬁa e used for expression in this regard.
M cr obi gtarridpd eé@cbmbmsmtsDbmsammcdeqmlalsslonmg\/techmqges used

ZQB%&Q%%'M%% e a6 acars e bed Y SERETHE e
{ ‘éthS[g ?ﬁh'm?rﬁ%ﬁ'ﬁtw e LRSI EIBRRT): amawkéto}wgg? val,

osé's tHe ‘art and exanples incl ude
ar Senomd Hditidre Cdld Springsdarior taberatey Rriess e&ploeSRiinh

a t ur ned roff i t
10 'e-lﬁir@%n,ﬁ{yt? (Bereraien: aotsn ATRRYG IRy ! ode Romnan,
. §9YnAtERquist, £To0t Exb@nh‘:@ﬂts\/ﬁﬁh Gend BHSIens,rmblel Spring
en ancer sequences. Any of these could be u

cohlﬂrbmmttabmatmyl(.‘ml@ &iess Bpring .I—tmla@q, |'\b¥1('b984t)h%négy Aysubel,
ch| mE/p eg l(;pégp z?ét Rlésr{ng\é@l ?ﬂ‘%’@%ﬁ 'Ht{b‘ﬁghea_ BG Ereene

apﬂ”’u%ﬂémﬂb%ﬁo%f Qﬁﬂ%ﬂé}ﬁn‘ﬁer‘eb@ntea(m%ﬁ)" mation to

provide hrgh | evel expression of the gtldra& e1i _&r.s.
150r cassdihecpresest vent nﬁwpflﬁ%ﬁl%%‘i'ﬂgg trbirding sHinhinding,

host .cel.

vedngn IlrblggL@e%‘delé helt JsBSn %rohdlt@)‘u%fé:éhb ¥oldifig agents

contdl NS sequences direct

t r 3sipel Hdir, ¥kirpRedtmelgs| ati on of the rel evant gene
one or nore selectable markers, and sequences al | ow ng

autBodyndudaees)| i cation or chronpsomal integration.

Sui t abl &3 L HiSods08Mb SR chibAGI 8Ny B DroRReuman body

whi ch harbors transcriptional initiation controls and
20ar egabowilEeroé ashesibéirate fareehindivg peptiden(Typical body surfaces

I
tbéﬁﬂcs HeRL P et Jratelito A shing haIS IBbiT GBI, CBhed Besue
oérlrba e T8k BPﬁtcaOW I|n nAaiyeaEss fhe Byt wrfm:es of the

hat such control regi'ons need not be
d e rmvmho‘rr wnh e expesebtorait, ihpwever imeompdastansesgheioal cavity

h d Se|
o 5ot Bedaol TS e SE TR L AGE G S0 may
5t r QHEIU%WE%IQ%?tonI‘?bbﬁhQM Bnawdleis sndethehal eslls.

mpicillin resistance in E. coli In|t|at|on g:(% ¥
regl ons Bamplemof kody swifagesare ayailakle from & yayiety of sources.

expression of  the chi |
o S PPN Y3108 SRt Rdae 1 pampe
ar t o Ihﬁétﬂtla’udné!ﬂ-}l’alprrﬁﬁ@g@re amapRIddeicts (dBHIhevcos&g N\g)eln dlfferent
gene is suitab roducjn ndj n tides q
t hecqlpess shch asrano hlAcKC ek @%5 bf?%%’ a1t My yaralis dypes, Such as
Y6 | haif\Bhhples
s XChre e B B a8 S
may be treated for example using hydrogen peroxide to obtain bleached
hair. Pig skin, available from butcher shops and supermarkets, Vitro-
Skin®, available from IMS Inc. (Milford, CT), and EpiDerm™, available
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expression in Saccharomyces); AOX1 (useful for

expression in Pichia); /PR Tl, tac, and trc (useful
wobaooemzgrogessi on in Escherichia coli) as well aBCThs2005/007928

any, apr, npr pronoters and various phage pronoters

useful for expression in Bacillus. Term nation contr ol

r digoraratTei Corpo (Ashlded, MAY, dregaodsubsiitutgs frshyman gkin.

to.th ferred hpsts. .Opti L ] i it
ek upen inas BB Sebiaus Bl e oplaindt BTy ABhteRs. >  ©
| nekisladd hlRfan/REkI9 Bna Faka iteéthinay Bearintainpdifedm Daal
sequence as described supra, as well as an ég%ggrl at e

pr afficeer Additiooatly, diydsexyapatite, avaialye ir many, r example
transfor n I Opr.i t j hept
5 & 350 SRR o) P Lo iy e
Celibad BEQ rhbasiforhuAamsteettens can al so be enpl oyed to
produce such Lg}).ep_ti des using RNAs derived fromthe DNA
00V i ACRIBINAMOIr @RS | nvention. Optionally it may
be desi ql ki ¢eé paptide
secreti gﬁg\ﬁ%'ggﬁégwmz)%ﬁlgﬁgé?gtrdﬁgg@ﬁggém%c rpé%?i |on
of ségsérices th?bsmai’ftcaymbgnd Mhlgﬁ@lwafﬁnwldo épﬁﬁ@:tﬂ@é’y surfaces,
advant ages of si. i fi .and. |l es 0S i £ i G
10 pr itsdugling utinot {igiiigg) tp e Haﬁ%_ie h ¥?’ﬁ;{e' 8@%?%%3@%
Zlc gﬂms, e ﬁ@?uég‘%ﬁd Phd BEsehftheiotall @iitlyi fortexampidie Body

I've'transpor expressi bl e proteins across celj .
nerlrfacedinding peptides ohthef prasentinvenfiorearenam akgild) @mino

A i

S| Qﬁ%golﬁpﬁg liflo et | TRalbinding pephidesi ot tHedinvantian have a
Met hods tor choosing appropriate signal sequences are

15V bindiFg Wiy fohthe fespective substreteHemERsBABDAY MBsY
WO 9324%631). "The secretion signal_ DNA or facilitator

mﬁla{ﬂﬁeé, o¢ filsedhhR loregal feealsoutrieSsiipiess dhan of kgug! ihout
an

e instant gene or gene fragment, and in the same g

r eam'%m,ﬂémaw drieduadtd abowtr10 {assaehBass@qugl fo about 10°
Condi tioners The peptide-based hair conditioners o

f
t hqug@@rrably lpes thamor eqealftorabeut B °db.and mpre preferably less
hai r - bi ndi ng pepti de (JGBP) with a hair conditioning
agethin (driéaual Thabdiati 10 bMhdi ng peptide part of the
diti bi nds st I .0 the, hai '
20 he. condPeiae RGoHGUHBCRIAURR BoPUoE REIHEES SRS Glscted
I as‘#"ﬁﬁg ”?‘%ﬁgbé woni e vidif iefdwn ilBeht.r The peptidep epthedeesent

inc are not [imted to, hair-bind ng, pegude_
sel ipotrtbrbsire deneratedk randpmiyenddbed sslactesbadaipst e spectic

i ncl udi t he _hai r - bi ndi t

e St ooy 8 08! o SHITANER it

70, iPBINAirid &ffi ' it bint&EesSt.| Thélgeneration

andb%%gI ?%6%%%P|hmi ch Igﬁgfﬂdf??gﬁgﬁ@fomhai r, but .oh db
25 0 ekiamdorulibrariesaf peptides iskMeikn e AngiTAaY R§ ?:F&ampg'é ed by

T 3B RESh ekt o Gl el OB, L. e
U. SacBat S8t USA 78(7):4520-4524 (1981), and Helfman et al., Proc. Natl.
Acad. Sci. USA 80(1):31-35, (1983)), yeast display (Chien et al., Proc Natl
Acad Sci USA 88(21):9578-82 (1991)), combinatorial solid phase peptide
30 synthesis (U.S. Patent No. 5,449,754, U.S. Patent No. 5,480,971, U.S.
Patent No. 5,585,275, U.S. Patent No.5,639,603), and phage display

technology (U.S. Patent No. 5,223,409, U.S. Patent No. 5,403,484, U.S.
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Application Publication No. 2003/0152976 and by

Janssen et al. in WO 04048399, respectively, both of
wohowl2gsoe | ncorporated herein by reference. FBCT/US2005/007928

bl eached hair, the fingernail-binding peptide, given

as SEQ I D NO 60, may al so be used. Hair conditioning

ageatent No. BEST, 61981@181 %temtel\la.@ﬁez,amb.c fechpiques to he

t _of_haj
B aaraiengionbiolasice) rapues ST ineer® YesclBed iy PaRE Mg o
agR@l’c@oto!r&;E e§1 TRifsdBtfor Rles!, 1274 44 1-268 420019 ai ds,

hali traig ning aids, hair strengthening ajds, and
vol uni zArmebgr@qt methadlo rasdnatip paneraie esptides isHay phage

epti sed hai ond|t| ne t

5 P roisniavort heas Sknae Adi ViEadePlon RERIERT whicp @ peptide
usSF’prdﬂé‘ihrls @@HQtlée\IF‘}r’fUBQd a9 ardoat chﬁemedﬂa kactwnophagehe
art, see for exanple Green et a

I nmtﬂtmgameﬂswiev of fused pesttislecor the @ﬁar'a? @ fgsea(?hagﬁ rion,

O T D 4350 OOt i
i Hhk?éab@méé&tth@rdngﬂawdrpeptnd@anu tiaes DINA enooding itallows

o et v runan bR S R B IE S A S oo
dg:&bﬁggﬂtﬂﬁcﬁn *ﬂﬂ\ﬁR %E Qé’e V@fé Sitdple in vntro selection procedure

erntamconp tionl c surfactant S, such
as calledisibpaming’. clni s mdmlesiénltm i biopaRming lig GRITERS, Oty

a1 Gommtnbane poghotiathos fishtayBuSRIRRf; wal Biafok 2 ARRres

eSttﬁéﬁwa lS’é]élpfr‘hﬁ"l BFﬁEéWnSa pﬁa*ﬂé lbr Bead, washing away unbound
ol'yvi nyl pyrrolidone, al cohol, and

15polnmgbybad eltgingcspec'fmallvé@ned phagedy-sisraiptiagdhe finding

d I I

as TaleBeRD RLORen e ahAiA DY PR HigEt Y ShiEaEReds then
nanis g%%@aﬁd BRS provessas apatéd; resultiigén prseepw.sed
hair conditioning agents of the f(lc))tresenk e

v

commlchnmntméthﬂ phgrm 029! lnffgyg@rt(p haitioh egﬁgpgu{] Ing sequences

cilitate coupli

dochtaZhr mErs fplih s St HapicHich P Rfg ttondPare

2oageéﬁa$?%gz%bygg1\% %l@ﬁ&gglﬁ 1|11 I86 4)I stearyl

am ne e a 0
861 10" gt puikatiny Bra of REPRIEE 1S BREN sl gy are
ter Mepd lsdttdteone
(BT iaed WIESF apldptiatd afithnt B o KRsE et
vi nyéecﬁﬁdaﬂy @mﬁdy surfgde @amme fToertibranyed peptides ls/dﬁ§plved ina
silicone . 68951-99-
S| IW%SOWG? QRsontacting, e%grgﬁflrer c ebéc&ghrﬁ%éeegample may

08 | &ehiaveiate or bead. A
2 (agnéﬁgg?%ﬂq%ogﬁtﬁ% égﬂggﬂ %gygﬁﬁﬂgﬁ”ﬂg{?él Isa?lilgl oxea%resea
H

[(a eﬁaee@;bum:mns]apbuff@]ed agueons salinere@lniion spniadyRe &

ﬁ;gﬁ hga’qt % f}gélezs@?q%léd'{rﬁ ?uf{eé&g s'qome QB% Wét{\ 0.5%
The ﬁ/?@he)% bﬁ?@Qol‘ﬂlﬂbg ng@pgtl&|'t|9ﬁ§ﬁysb@E\gFté‘@dﬂiyﬁéﬁWtneans in

i nv n“are prepare coupling a specif
hai prdiirndimdefsptngimase taansarratootthe rmptndgsa\g dody surface

either directly or via an optional, spac
3BoUBIBIE, thebY Ao, 6aTae SRR SR g binding.
non- coval g, ddH§EPE UM berdtthe fandbiflyititrated peptides wil
bind to the body surface sample to form a peptide-body-surface complex,
for example a peptide-hair, peptide-skin, peptide-nail, or peptide-oral
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bondi ng, electrostatic interaction, hydrophobic
interaction, or Van der Waals interaction. In the case
wohRom/mngso3 coval ent i nteraction, the pepti debasedThares/007928
condi tioner may be prepared by m xing the peptide with
the conditioning agent and the optional spacer (if
usea)ityautfagel compigX.s Unbosnd peptidgenay e ramovad dywashing.
ccu

{ raRSEdl b farstid iR BG\RY, hePiel RN ERAVAY G dddiibs of

ushRidiEafinfies foowe test Surface mayfb@fr@etmmltaj bg gklected
per meat’i on chr omat ogr aphy. The pepti de-bhase

00WdShinGﬁelﬂ bUEferSt wmmvamn%ﬁtfws?nﬁl%o IB@eBP@satF'e&thency
5 COV hterl% %I ﬁ!ﬂ%r%gs@s ?rFeeﬂ%cfdl r%ﬁe(nggr:\ Bf"t b&‘i‘d)beﬁ\?een the

Png. agen rec
t hb@ﬂﬁﬂl‘e ané rb@d?rsurféne ukﬂm/\pemmﬁ -bddy eurfpcememplex

conj ugati on chem str sed to form,the
peth i geAUM'éGeh(al %Ub@g?ﬂﬁ%l BR% Cf evasy dig Rfringency of the
't ﬂéﬁglra (E\uh&? Qﬁﬁdeo 1686SR Hclidhs, AR ek liiteaavnadidic pH

see exanp e Her manson, Bi oconj ugate

Teﬂ“ BL ﬂU?%asﬁPﬁl‘if{ﬂ'@ﬂ ZFE)eﬁﬁ;h Navedfedntiations slich Seivgol3-5

coupling”agents include, but are not limted to,

10 Canposid Dici¢5-aoual; 'Wlﬂeﬁﬁ&h lene ¢y @5;50%); diexane (5-20%);
di i socyanat es and ot her difunctional kl/ﬁl | n(g rea ents
t hdioayanatedttd M quaRisine { iniairear2ri Minand varic

b
ameRBET R ot G OGS ac'STRF R cl
Ca[égﬂf té)”bgl: gsgagmm dERR @Iﬁ(ﬂéfé)rﬁdni@@tl PLAG\JTTitgR X-$00y Eween

pling agents such

1- eZd"'Whe?’eﬁw%ﬁééﬁ@ by iapretfeneepihese wbstdaruces aheay( EE)@)epared
and N. N -di cycl ohexyl - carbodii m de (DCC), which mﬁégede

15us énl buffeasoiutians nmh:obmg,;butmombmtegrtauiﬁﬁs-ﬂ‘&?‘ deehy

ES&%@E&?&@ 55t i apghc AP0 Sy csphi et nd

fﬁnémélh%eeéihwg Btﬂfé?ée@aﬂﬁe tsbmndass pmfeB'Educt ure
for e pepti de-based hair condltloner The

pr ot ect i Ihwilhp@ appreciated thalpoeprtides h aém,%mggeasmg blndlng
0X n

(s AT REBSEEERORL Y apate i5ratds ek oltRELBY kEpethate
20S UP§dlectiifipfieess ngingrbufere with inumasing stingeneiesases i t

may be necessary to introduce reactive gro such as

car]ibaﬁluted peptidespanhelidenifiasand sequeriisrey Py NS

he h ditioning agent for coupling to the

hal %n%wp]ﬂ\ﬂbe%gp“ de. These nodifications may be done

usi ng r ovhiugehe islfowihg ynethod falsgelxerahng tive bedyigurfaegrbinding

and the |like, which js kno [

al s@eWQfeier%n@aO‘?oh%'B'%cjéng Hsmﬂ%‘?ﬁ S&ﬂ'%la ﬁlzfgpé‘%ﬂt@é nail-
o8 0 Bilﬂﬁlr{y?%pet%@%d bf b%?'cggltﬁgﬁﬂéc#bmﬁéﬁéﬁmes Bi¢he present

spacer tb separate the conditioning agent from
t heingeption evasausexs u‘k dbatngof ph@ba'@mlalcgﬁ;@rg phage-peptides

terf th,t bi ndi

'Tﬂele epnterttbe et Efé‘ig?rpfj ffecu ¥ ngie -body

é\%lp E)!d@- aoe compdext

Sié#é(éeieg?@ gﬁ(gﬁg the‘bll1 ° e?rgduspacggs ag?ﬁ h

h)olcd)selt)Malted:framumr?9|3§§mﬁtld%Qgﬁ{'ﬂbegf‘ . %;HB%@"“ e

auR Oernenhds b ife-H0AY surfdca@icoffplexes is

ahﬁpﬁg%g?gﬁrp P‘F%E‘rO % é:g}, geCpary ar

|'i Mo REd FrontiHREshpRKl prsfecibiy by aeidiirgataient. Then the eluted

ol yet hyl ene
P >r/)eptlélles are identified and sequenced. To identify peptide sequences that

®
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with a chain length of 6 carbon atons, polyethyl ene

glycol with 3 to 6 repeating units, phenoxyethanol,
wonropangdoam de, butyl ene gl ycol, butyl enegl ycobamiusenns/007928

propyl phenyl chains, and ethyl, propyl, hexyl,

steryl, cetyl, and palmtoyl alkyl chains. The spacer

melyinddo cmead ustiage hut Bettednother érmxsniple peptides hatdind to

di t.i gni t I f ; ' .
ez hnad o Srraptfe Bt tna ST SR BB baoinainee
| NgQEIPALtRE ihrthg 5P iSRaaed, Speeifically itheniarary of combinatorial
cross-l1nking agent that contains a s

. at Spacer and
r egenérated; phage-peptides is fsabicorttastedouiph theynerrtanget to remove

T g _
5 SCBhAGE PRI DO R PR R o r
kngwfitacted With ahé desided sabstriate amdttherabavetprbcess isdoawed.

S\ Bomatyeby e Pordny 3t o BRI AP ek PRPHERoFTaes may

| rGXy St _
N A R e Rt apeously.
di Thenj thenphiage-papiderbedy audaes byinplexes are separated from the
R G
L ol e e ﬁ@é@éd’?h%{a—p@bh&&bo@' Ciie¥onplesés]s,

such ‘as succin I sa ate; and e |like, -
Het er obi@nmetvibmdithent efdbe Ipresemidn\gjsionsorovides a ¥edifigdn

di.fferent ti eack : . .
s a0 et S26renin iRy i fEhg BEpIdY il Rigfer affinty
20961 |§od’tnﬂgb¢v§ﬁs. bitthameodifiéd higthbe cthe@iraarppeptite-body

Vi ng

owi ng structure: where : Ri_isS I—hor a
15s ulssirfacesomplexepars iormgd ass&awbedr@%?yeorm%? i R2

IS a spacer _sugch - t , )
or Cranpee 2 gatR LRy IOR Sfter AryorthRIPRK buffers
hetfisehbbd Rplovenady be esed) iPrkfengblggthet elution buffer is an acidic
3-mal ei m dopropionic acid N ha/drox sugcbni r[i de .(gs_bﬁr
Th@quﬁm.oyggwbﬁﬁewnwl@? fyr%ﬂ%taa PhAYRepHdRLRAY
re ] h
coﬁsgﬁch‘n%%a\%gg 8&1( ﬁge@{(fafﬂ&tl hfdtRa Httéfd host cell, such as

mal el m de group reacts with
o0t hi Bl cqlf BRRZ 38 Gherihfected hestelis iade growa lin 8n appseRiatay

be | d i ptide hy addi St eine.
e e oL B, SR el PRSI
SEeQURRLE drito %gglr,tc#&rﬁte@hihﬁrﬂlﬂ%lé’ frovwihanhatinms)suchersL Bl

spacer am no esi dies, such as glycine, my be

| NG IPTiGuisopropy! bihthiegalpetopytanosistie) @SS ™

t t t t X t : :

b P Ao e S SRBSA B AT DBAGH E sHihoing t
25° P%ﬁ%hti@ﬁﬁﬁgggipe%%ﬁhéﬁcé@ma%ﬁﬁigﬁfbiﬁmyﬁg aifiiniey fae thik body

m xture e preferred peptide spacers are
conpw$ack of intdrestimi no aci ds gl yci ne, al ani ne, and

I ne, d n h f it : '
S ek TR BSR PR D iE LA, PR dtfon-
L fi ' hin
N B B D R e P e ommuia, f?@tege °
coniethathi descabedtaborenby Hiseety ¢arrying ogkpGRien e papge-
Sdm y pg&iéer-%g]d% stu?fagg %gﬁp?&e%rﬁé?ﬁg fife gﬁpro‘&rriﬁfeebﬁtl%)’s, as

described by Janssen et al. in U.S. Patent Application Publication No.
2003/0152976, which is incorporated herein by reference.
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from1l to about 20 am no acids. These peptide spacers

may be |linked to the binding peptide sequence by any
worbdsmdsionown in the art. For exanple, the entPC®US2005/007928

bi ndi ng pepti de- pepti de spacer di bl ock nay be prepared

usi ng t . ard [ synt hesi.s neth scri bed

supr a. 'Bblﬂ ng)r?'kp'i El@d (ﬁ)é'ﬁ @HPF’@Q 3’1‘%"&@33”

spars@rruf@oqrérﬁ R aB6ve AEThO@S! Séé&ﬁcﬁ%m{arh@bgﬁtrdes were

coupling agents (see for exanple
Br d@@atasrbf@aé haee lariigh affinitydatieainealrows, haik @iven &s SEQ ID

i PR S ol B0icRt =P g RhetBRATEERE i) Boyn e

5t ergrvérabs JEQDNO!/6H, 60ROV, bisadttddhaie! divédbs SEQ MO
on thegpeptr des. Alternati vel %7 t he entire binding

perﬁ"pé @eﬂQr%Ve 384R A3, Ao c R no8: and §9€fpmeéaaru5grv@ as
L neSEGIDINONA aRRo Ay URin BleRIa L SRE) RINCIBH N liinall,

be a conbi na
of the rﬁmgbrrdaal Brpam@r pemrdieamereg‘auh@ to packio bteaetwd kair and

whi ch may be prepared in he net hods descri bed
abdbay bretus@&ylﬁathe epbdabased hAr G rﬁﬁﬂﬁmlrecolorants of

Oha' the hishtion. PAY bﬁa%%h&&’ HBir%qnérﬁgEJét‘ptrﬁée Mrﬁﬁﬁﬁ'}i fol fYeRShils

gent to enhance the iInteraction _
pemndjmaya’medsemrrrtheqmptdeebaaedamil ¢dleramds of the inlention.

mul tipl e .cop' s of e.sanme hair-binding peptide or a
conB} | Ing! €%ai r - bi ndi ng peptides may be
used. | TS B S @bude%r@ﬁheqrrésémqmérﬁrmhby@ee&epared
(e.g.,particle erru si ons), | ar ge nunbe

hai lusntng stinsgre geptide synihesis, matmde wihistht ar@ \@eld)knch\w ipthe art

16501 eB AP et 04" IR hrostPBRfes, SV FRC Pictee

Conehérnmrrpdmrz@@kfbms IL] 1984, BtRidnezRp.®indifles of Peptide
Therefore, in one embodi ment of the present invention,

t hesmtﬁemeSwggqr—Hsrlag Jeniarknt984.ansd Qemnipgien et al.,

[ t
(rERPde SUPERIE bRl Jipea Freps, folNaP R, 1984)
genAd@rhoﬁéHyJ(mamecéﬂrIBEDrESpﬁd@éﬂrstdmepepnde ammesfsrsmvrd:es
to about 1,000, referabl from1l to about
20anot her Alewaiine tthqui%O b'éﬁtqfdi@e gg@{&ptp&\{e(ntlon may be prepared

congy; {3#; ‘sz%rﬁbﬁﬁﬁg E'Nl\ Wﬁ&uléﬁploﬁ hhfdgleE N&enes

hai f- Ing pep |de arr c tlonlng agent
as eesudingd ék bbmbmdrh@l skipbindirgpbepaibbirtding peptides may be

ol BsGluged 1 EFTeloguB aoREelS, PREIcuAsD faBadel aLFRcGbial

conﬁl%gtrsoners are triblock conmpositions consisting of a
hai rbindi ng peptide, a spacer, and a hair conditioning
2fagent, hBwefeget heteyotogouls st celsifas e[poES)cm of ’$]erbrndrng

1 ket g iragentdnPnion.AT B el ghidh fogts e groting
Pr ehRiaRfy) Witffin the fuhGalah Weictehfhl rriies utien Lg?d\ﬁr@,bp advide

that as ‘used her ei n, eneri c desi natl on and
i s reogenefdampesaives grH tvaluesfsawg selveat toleraﬁeerhg Beepsele

1 HEREG N, PP T LR Y G iries s 8 the
30" oyhie ifrespédtivesdfitha’ceMilarfzesietatks firctional gdradsrare expressed
irrespective of carbon feedstock used to generate cellular biomass.
Examples of host strains include, but are not limited to, fungal or yeast
species such as Aspergillus, Trichoderma, Saccharomyces, Pichia,

31



bi ndi ng peptides of different sequences may form a

part of the conposition. Additionally, it should be
wonoeresmed that these structures do not neces®amiusg005/007928

represent a coval ent bond between the peptide, the

hair conditioning agent, and the optional spacer,

desandidie dHarbserrya, tdidacterjsl SpECIER SYich @S SAMKEIeacHacHES,

DM e
PORLiHIfRGSES Madhyiobabtért Alafigenay, Synechoeystist Anabaena,

i nvention may be uUsed in conpositions for hair care.
| tTHbbatitusMetheaobaefegumAang KlehsiellRe hai r - bi ndi ng

pepti des the vVes ¢ kL4 oM S

5 for t heANPRSOEAPIISTN s artbg et RopRURRARE?
h?@ﬂtﬂe@@ffitﬁéﬁr@@rﬁ iveRstiohi Guehfvectdriénclude,thumre gpt limited
hai r, including but not limted toshanpoos :
cdndbiconesamall episomE] aRd MIHSTAETVEE\EOIGIS & Geovectorg derived
hai r dyes ¢ BRI ' i trafbpdsons, f
pzfﬁ?mg‘)é%%%‘i%?? é]éarlmrdgbf(g% k?‘af%ﬁﬁc’?ﬂ)ﬁééﬁgeg m xtrﬁr ep ofOns rom
di s eront clesrhis| drana yedstrapisoroantiomi \dnses sughas
cosnetically acceptabl e di um . ef.f [

10 5 paplpaessts Bl HLFPSE GRa ciTE AN EHL I S TRIERS tRereof
pept 1,d i | EBResiobhage genbtic elements,
degﬁt'#nsgs g‘gésaéj %?%"p%r??@ﬁ“%?mﬁ%ﬁ gboutl_ 8 Oq%/olgt 0 abtout

108fictpae fcosalids ant phagemitisy, The axpiassi HisteB;GRptructs may

| ati to the total i ah j b i
CoRpBIRih EROUAORY FSIoRs %%;P?@iw%c%%ﬁgﬂ%5%&?‘3%*‘???"633““-
hai cgqg)g@ ' gilgtabld toat iRhptdpagatesor
alal.M rg%ﬂ%edé terg%mcl\?oi.sleg%r%, 34_76, angb%;{l Oﬁuggg ete aflor

15iUn gwpgstsﬁailwmcb%ﬂd%qmymw&n'ﬂ %Qﬂ_ﬁteq | rgay be used
'S, Patent. No. 6, | RE '
 nGSPIRSRILE i p&g_%?‘i-y%ﬁ‘%?‘é?éﬁégfesggr“c%ﬁé@?(?,"dt‘?q"é’sfi_ss"’“f
haib et @oREIR AsdlaRNS sequertesahatdinsct Migh isvel P¥pigssion o
aq_ueom_Js-aI coholic sol utions, hhq? al ohpl IF(@%SH?RW
beiforgign proteinsgelatiye e pagmwinigi t GE‘Pé GFLi'oRIY om

e tientSs & ¢ N | led include,
ae%éﬁy?nfc%? %{eﬁg}egﬁé%gtp‘gﬁg%%%‘qflga i\’g ’chuéS?% ggﬂ kexairiples include

20Ad gt izpa Fok imitisHeo hitbse vertieh caugmtiia expresHiay of greto be

one or nore conventional, cosyreti c,Q Rt ' .
adidurnecbon or OO SesRATSE R Qe RIS PRETCH S s hotudimg

antthgggggggﬁmpge@%%ﬁemm f thisi dotars forsahale enhgncer

WA scr s, fragrances, thi cheners f
et ddquerreentinyeoidhase onuld, beysed e ORFIUGHEABRRAS genes for

pol ymers, and _dyes of.pi ! [ =E {vntion.

Cormoekstien o1 ¥iane ot B HE0Ed t@%%@ﬁ“ﬁ?feﬁ%é‘?ﬁ?f

h ' |<Ochad Ehdrobatistrdyucealintd agprapriate
zik?ﬁﬁéﬁgﬁ%&p@e’ e Jien 3 sk pgandi o0l 06hn o the

ageniicroSEnismb viskansformationtprividrNigR Vel eXPres

condi tjoner binds strongly to the skin, thus keeping

t hePEBY7%i oni ng agent attached to the skin for a Iongl

| asting ik idp Rhesetrls esdful fbh thestransformation op syitakie fost

include, but are not limt to, I n-bi ndi i ,
Sl colsarayel hoowsredhe AL dumoiy e deRicb o CapgeE LoRains
yncludi g L NG SKIng- P It ShRfUesftRe @élevant gene, one
30 ny s aces fuSra PP RERY R oA
or more selectable markers, and sequences allowing autonomous
replication or chromosomal integration. Suitable vectors comprise a
region 5' of the gene, which harbors transcriptional initiation controls and a
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known ski n-bi ndi ng peptide may be used, including but

not limted to SEQID NO 2, and SEQ | D NGs: 99- 104,
wdeswroegsesl by Janssen et al. in U S, Patent AppCTaakiosn07928

Publ i cati on No. 2003/0152976 and by Janssen et al. in

WO 04048399, respectively. Skin conditioning agent a% It

hesgion 3lef thneBNPnt‘ragmant whichzgantrely trapsgriRtignaptermination.

aSt rost g%{%frgahw%hk% oilﬁrgl? Fé@g?géfe\%é%&ﬁfrf)%%s
mﬂo‘?ﬁé\b ofls Wﬂ@tﬁ’anﬁ@ﬁrﬁed RbétadBlie aithpegh i tg be understood

humect ants, which increase the, water. content gnan\?etothe

t dbaﬂ syah Tt kegiond eeed 410} 8, “deliedirqr s gend
t f
5 @grfaaépgeg;és Pg%tgﬂrag 39 ddlﬁloﬁ‘ﬂd“sts S%‘lé&té!ﬂé makér genes

ounds at enhance the appear ance of
d[PfoWdedé‘Hﬁéﬁ@typicltmmfbr selbetien fof dte trgnaf@uneds“toéi gells such
ppl eness . In the e- base Jin condi ti oners of
tmtat@wnhne ﬂK/%WPiCt'J %al?ﬁ%\% sﬁ? condi ti oni ng

agent Fﬁ#qaﬁ@n%%w §§‘?}b§ gﬂdnh&ermham\em’ems@fm toirive

known ar t le Geen et al

018ste8sionasidhechingeri gm i ’d:lerd@lr@ﬂahcﬁt' cell afg oémees%s and
Sui t ab
10 § rieruiber toott”;ps%sk'ﬁﬁﬁﬂ AR Yt B ofeEbasetae g ving
bef_l‘% @éﬁ%@‘é’w I I uﬁi&:@ tthéwmldu‘fgmep:tlcms of the present
no ol ysal i cyl at es
Vi menhoﬁlraﬂedlagebu@qj@g%ﬁeﬁl et s, A1, BAPYG ADHT,
|
| PRRUEHES, LA AT YRR LB RO ENIT (oot
ag%ﬂe s%fori Iheswc%% ?\%s)enommemmm gRUESSION dn Fichia);
ene col
15 M dindride, ara) tetgtrgdé’y_. Pr.AG 66 ang%tr&uge%ﬁ%%?éresgion in
%%g@%h@g%ﬂg's% asipBar i AhESroRfar afPudfous phage
Yard. H 1T, MA I
aC| 3 %@L%é%'osalﬂq %@S%iﬁ gaAesar) | Citri 2: aglla | .E)CAS
No. 77- %r&lnéﬂmmgﬂreglonamw alsoke ¢e (\@gg‘rm various
%gsg;;;\;sg@gt@g tat ﬁesgqfégeal et O g%glgéggs@rMatlgﬁ site may be
ac:lﬁq'[e%)éﬁbﬁhg@e@é# G ié ﬁi&st'}i@efeh%ﬂﬁ’v’ intiuded, salicylic

72-7, Al fa Aesar)
pr opanediiod vectescontalrﬁn)g,ﬂ@agprqmp@ﬁlsl\é)seq%qq% %sgii%%crlbed

SZWRF;%L §’§'S¢'u%: 5‘@8@;,{6@\‘@?&%%?@%? g?‘ cBMtréIf’é%d@hb@ dmay be
%ﬁﬁafb;iéd toRERIsRSRAE dpbeseiate npst tef perant:téle lmsidaexpress
acCl

mrmmmwwfytﬂégiéééﬁ%ﬁsﬁ R CnfSe §3naB sy ey ton also
2%, s BB %&@ﬁ'ﬁg?@“ﬁ?“ﬁéﬁ?.@f@dﬁﬁi‘éﬁﬁ’?ﬁﬁm the DNA
ot 490ss 1 i sent menton omonah ey e
conadusethg agent g bivhich B BCedtyBl Brdtct Byl

useHa”? orﬁ]gglq'gogs | ?étf&i‘ﬁ%’f%nr@@%ﬁbtéﬂ%ﬁn@@ﬂ\@gmﬁh meedia has

nécessary to introduce reactiv |
gr oygs adgarstages of amtpivﬁgad ianddess coallycpuidficatign mgcecy.;res tis

3(2'0 S ;v%ylﬂ%%ogﬁ%e@{q thah ﬁﬁareﬁlgn R tsbaﬂéﬂé’eé"gl%r‘éﬂérp Gseful in

facilitating the active transport of expressible proteins across cell

membranes. The creation of a transformed host capable of secretion may

be accomplished by the incorporation of a DNA sequence that codes for a
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pepti de, as described above. It may al so be desirable
to have multiple skin-binding peptides coupled to the
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(9.

the treatment of hair. Hair care compositions are herein defined as

compositions for the treatment of hair, including but not limited to
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proportion of from about 0.001%to about 20% by wei ght

relative to the total weight of the conposition.
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SEQ |
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gr gsmwee@f the 'Bﬁlﬁlqrhg“’&nﬁ%%ﬁh "i? ﬁ' $§$ ﬁsfgq 31% 1y, %hy
3@ ePkh&En SRirfoiniry pOSticRORBY be used, including but not limited to SEQ
ID NO:2, and SEQ ID NOs:99-104, described by Janssen et al. in u.s.
Patent Applicaﬁon Publication No. 2003/0152976 and by Janssen et al. in
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either directly or via a spacer, using any of the
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igu ] Tﬁﬁ O?ﬂ{egﬁ}& i%%?%ﬁé%g{bﬁ?étbﬁ%réﬁ%&ﬁveeféﬂgglcgr IGﬂlucanc
agendeid Ay Beh@yrﬂnés@eaIusamhermempdmesenbaérbyd\dedqomte al.

G s AT AR BB oy o
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The peptide-based skin conditioners of the present invention are
prepared by coupling a specific skin-binding peptide to the skin
conditioning agent, either directly or via a spacer. Any of the coupling
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Nai | polish conpositions are herein defined as

conpositions for the treatnent and coloring of nails,
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agepbotichl hhs&d gkihehkiitioplery e tiblgukasompesitions consisting of a

t he" coupl 1 ng net hodsdescri bed abaqve. Any of the .
col skinrtisdide peptideca spac, ARY %@"G§88d'“¥ﬂ@gﬁ%§'§r hayjng the

col geoetl sl S S G i GABER B to abou
%100 Rstbesiv Dids o ot B 18 of henaCh Brendt o,
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the scope of the invention to provide for the s{'fluatlon where a series of

30 skin binding peptides of different sequences may form a part of the
composition. Additionally, it should be understood that these structures do

not necessarily represent a covalent bond between the peptide, the skin
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her el IS a generic designation and, IS not {;re:i\n[
2(1 0 pm‘p@vrtlmmganeﬁaHQIOéerm aboitth fepahrys9Uie byswrightelative to
wer the sl e AEoBE soPio ol MuttiE e fath sk cdfitaiing ot

t helg‘asi BAG liglidMasli¢ o semi-selid faittysddbstanoedi ngerfaﬁy sdbstance
fferent’ sequences may forma part of the

conjnohidesohut mmttllmm noyons (WaRs BSe DR elggpasty fatty
t hat ¢

c ngy%%}(?lﬁg% {H\#é@%l eef‘gcérgpsglﬁéﬁé‘hﬁedy&ef gﬂh%sf@g’g éﬁta stable
2&nddidpersioh IsQGhlasswwamT-mm alesileinivisater atrmlrﬁlpnt dltlonaily, the

coupling interaction between the g the r| ng
ageﬁ@mp&Sﬂlotnﬁéné)bPPB‘i@m OQ%QEQWF&%%“&E'“ ?'?EH&PS ént
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Peptide-Based Hair Colorants
The peptide-based hair colorants of the present invention are
formed by coupling a hair-binding peptide (HBP) with a coloring agent (C).
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conprising a cosnetically acceptabl e nmedi um whi ch
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its salts, and thynol. Suitable flavoring agents

i nclude, but are not limted to, oil of w ntergreen,
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tooth powder, nouth wash, breath freshener, and dental
floss. The oral care products conprise an effective

warnroensmB t he pepti de-based oral care reagent 8COfUSRIVE/007928
invention in an orally acceptable carrier nedium An
effecti ve amount of a peptide-based oral
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nbi ned [ [ . .
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20t heparticles s tiguid suspensiobe d hebpardiclesase itypingflysagglomerates

effective anmount_ of tide- j i ti

or  WaiShiTERY o1 SRR BB SOPR AN AHY FrBREs known
or ihitRE aM¢hrithé R¥kA %o phspdrersiehipaiticlest Maeprotess mayg involve
film The conpositions of the present invention may _be
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i ncl ydi b. it ' q j b
ape 9IRGBl BV ERish e icsid Rdinopécios
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60 1 N t... L 0 ' i .
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tesdpaies coniiiadey Underine bi iplalse SOPAITRANE presentin
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30;‘uf ﬁ%ﬁ%@'ﬁ?oﬁgaégﬁﬁs@%@?gf) iogﬁfagﬁh rﬁﬁjéé)ﬁaa’?r ,eEJrrefera%‘?E/g o
bet sedaceabma arid a narrow size distribution. The energy source in the

reactor may be any heating source such as a plasma torch.
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seconds to about 50 minutes, and nore preferably from

about 5 seconds to about 60 seconds, and then the hair
woabmroggy3 conposi tion may be rinsed fromthe hacrusitees007928

present invention also provides a nethod for col oring

skin or lips by applying a skin colorln osi tion
conpr i siAdglitionadly f leetdolaringagent raay Hep'fb tP&i)@'ﬁeré‘?(i n
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e |ng appl ying an oral care product

corthespdroum stmtpre of a@owq%MGFGQP*Rﬂ%&Wﬂbﬂ%ﬁ‘éﬁ;roﬁﬁh?rﬁé
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conposi tion ﬁy E&I ied to the teeth using any
sui katratoriesrGishens INdi ng, but not linited to,

3; e 2: "Thg {?n @h‘g? galg%q th%ﬁj @o%ﬂt@@ﬂhé%&@énﬁhﬁérﬁﬂf are

COﬂDOSItIOh
' nVﬁfépa%u ﬁy%@upn@/amcmcmmddmrpémwuem eejorng &gt

16 onpihe? digely,Sepid aspaatkby BEE FoGRETRAREEbrped
o gpgylé) UL b B¥ede It%‘?&* 8@ ‘i’\e"&%sé‘aﬂy' tBSﬁtrocwde()l@fabﬁ%Q&)ups

gum or a ca he abdve net hods of
appbuaﬁbsmrwxyhhachi atbom\gl r%algencsald@hméqgf@mﬂ‘, gpdbe

o solandagen forsoupine I ho bubis PEhdEr Theke, "
r aph%c*{ﬁ?éi o@?ﬂg&‘%f;@'dén@ déih F&HheG&eﬁﬁlewdwhibhosm\tdﬂanown in

I cation. he reagents of th
20 nv éirg arn ﬁnreemmple fthe@tuéfacelQiﬂaﬁmékb lpgks mqlﬁ%may be

4] L R R By e, or

¢ har@&?%glcﬁhltl‘éﬁar s‘ﬁ%ﬁ%@ﬁmﬂmmrwamfateﬂmﬂ“eﬂ’ate fS'”Ct'O”aI

fur efined in the foll ow ng It, sho

be gndepst Braferahdy, thﬁ@@@@(h‘ﬁﬁké‘gﬁa%l‘q %X'fjﬁ&fjdﬁm%ammomum

preferr f I r GochyFarad
Py e siTate S SHeTEReq kY Carpssdd MERh g, @ Ehaink SocbFaraday

28nd thpseodrampl2e95 (¢997)e)k|Arhmd functidreal groupsamay be introduced
ascertain the essenti aI characteristics,

i nvdatthe surfaee ohraikeblageHsno N IS 'ﬂg'aé?ﬂ §,L|CJ’1 %sh% 2-
roaP e ER By Trsinogane pent
usesarththe nanoparticles may be derivatized to introduce carboxylic acid or
amino functional groups in a similar manner.
30 Additionally, the hair-binding peptide may be coupled to a pigment
using a pigment-binding peptide. Suitable pigment-binding peptide
sequences are known in the art. For example, Nomoto et al. in

EP1275728 describe peptides that bind to carbon black, copper
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condi tions. The neani ng of abbreviations used is as
follows: "mn" neans mnute(s), "sec" neans second(s),

wORhbooroegsos hour (s), " m _" means mcroli ter(s) , PCTIUS2005/007928
nmeans mII|I|ter(s) "L" neans liter(s), nm maans
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neans wei ght - avera
o iRl basicOivdir colepantdndniertein oFitimer rpeltipEncopiesy

| t
“M@&Qﬁgﬁﬁéggé?n%&c{r?&@%ﬁ SHiah o SRS %a%n%ézger
|
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E. to therigment.afisgnalier nugﬁ; gmgr&ep“hgm dahn bcé:@oupled

pr oGl et e mofgklfhs Py B m“%’%“é SOy e In one
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[(HBP)m - SIn — C, where n ranges from 1 to about 10,000 , preferably n is
30 1 to about 500, and m ranges from 1 to about 50, preferably m is1to
about 10.
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1989. All reagents, restriction enzynes and materials
used for the growth and nmai ntenance of bacterial cells
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30 The peptide-based hair colorants of the present invention may also
be used as coloring agents in cosmetic compositions that are applied to
the eyelashes or eyebrows including, but not limited to mascaras, and
eyebrow pencils. These may be anhydrous make-up products comprising
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dot bl ot apparatus (obtained from Schl eicher &

Schuell, Keene, NH) to fit the biopanning process.
wepewickswal | y, the top 96-well block of the doPrcCbiustoos/007928
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diluted E.coli ER2738, from an overnight culture

diluted 1:100 in LB nedium at 37 OC for 4.5 h. After
woOhom/kssoe, the cell culture was centrifuged fecTR825/007928

and the upper 80% of the supernatant was transferred

to a fresh tube, 1/6 voI ume . of
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si gha de o he am no acid sequences
of the etharmﬂhercnm’aodlrrmrﬂ mernemgiemﬁy@l pripeola@nts pentain a

b et 1) s i bRy ASSd Remishb daid ikt as
1sse°ct?l§§§§ gdHbdvae Multibl%%d?i@@éhmé rf‘aﬁl—bmbirgobemldehag}e be

romthe 12-mer library isol at from
f i f ¢¢Up1exﬂ1tmla@ﬁngie spaceri mglesule. ginibis embedigentpthe Pept'de-

E:Phegqtﬁe @elﬂ]ﬁgl m;g%abeeﬁ'ﬁﬂ%cgig@'pgée ﬂﬁs EJ)HQ% ?gr'aul -binding
froﬁéﬁﬁjé Asjey, sl 8 ¢bRitingl gETR, having meagelhenaulrstrheiure

third rotund of biopanning, are given in Table 3.Table
%] nSeguaheas neangesifrorh Noo ahbutid,008; prgfergbly n is
Phage Pept| es from12-Mer Library 1The frequency
20 ep1 ¢s @abbat 50@, andiineianges |fr@asnnﬂ|toaboyééaen@éerabham is 1to
occurred out of 23 sequenced cl ones. Table 2 Am no
Aci 8P8dglfnces of Eluted Bl eached Hair- Bi ndi ng Phage

Pept i desfdg gldlee Nﬁae@t@é@fn&&ms‘e@a@mmmewaeeneﬂc

the nunber of 1dentical sequences that occurred out
24 despgaattemi aotl dmpet meapt to @©faniorsingleinaibbingHigreR e

E: gtﬁ%ﬁl ey ﬁéh oEé'r{ﬁ%I '1& Féh%\/ef glle%‘f thé e"f‘flt I%/E\felllnwﬂhln
28 he% §édﬁ3&e§f the invention to provide for the situation where a series of nail
binding peptides of different sequences may form a part of the
composition. Additionally, it should be understood that these structures do
not necessarily represent a covalent bond between the peptide, the
coloring agent, and the optional spacer. As described above, the coupling
30 interaction between the peptide, the coloring agent, and the optional

spacer may be either covalent or non-covalent.
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EXAMPLE 2 Sel ection of High Affinity Hair-Binding

Phage Peptides Using a Mddified Method The purpose of
woOho®/BssaBpl e was to identify hair-binding phager/us2005/007928

peptides with a higher binding affinity. The hairs

that were treated with the acidic elution buffer,

descri bdhe Wﬁ[ﬁ)@ﬁba%edlnalwléraﬂéﬁs Réthe meé@ntrmvsnt@wv be

h th l.
Wb r P cBitleRlighR ot SRt HAGEmEAt Sha BRI,
phagsl psiRhi cﬁﬁﬁp@éltld)ﬂ\s aiict I@@’e&ﬂdefwmcbaslsempbeltnns dot the

i nfect 500 f d-| ph bact host [
| tatmenbaBg cOlRNOES g CCaTBIAg AN S SvaPa it e

50 %{}gg &a%te'ﬂer‘?ak E@B&fm %Pa%&ﬁﬁ@‘bftd‘ﬁ‘é“reﬁl gs@&hd@ baséﬂ kil

medi um w t , and 7%
ag asoterehtsain eﬂﬁoﬁﬁetmﬂysaoueptahle mm:hump rAvn effeetive %mount of a

;Sgeda lglrﬂ I F%&nqn_ |§a?t4|% 9:7( Ea%peﬁ#it W@)Egl |éﬁ idhbrein
| Nl E‘E da§¥ @r‘ﬁbnfﬁfﬁ%ﬁq B6outThe0byrRkalb i RO% byeneight

toc te the phage titer. The single_black

pl ammewerthertmuwmgmf ﬂmee@omewm ICoonpenesis fha

l |
R et e e L
sanphifigpé ekl Wippa.SThe e Polish hoMp@sitrdmetypm,atlly tantains a
phage d| splay li1braries, as described i

Theseluemtcanst adiln dguaing &ibstancheSChAY ﬁeﬁwpﬁﬁ dﬁﬂvafl ves,

%Lﬁgl?l%rﬁmﬁrgp%@gg %@rgﬁée ﬁglz ?oﬂb&ﬁ@l P‘Ifér%_ e\{?ﬂ;}ﬂ%oﬂmﬁ/mers and
Hali bol?ééf@rrp@lﬂme Ridifiorely, ﬂreanml?pwlahl ?a?rcangalrra@lestmlzer

16 abectB AR TS YANDsbahs ReaeyIoTIRog P AFputy| poshHls; buty
Bl e?g?tglpqﬂglafeagé r’cﬂéﬁ‘\gl § > 1SIRY1 S&stylf digate! drityl phthalate or

Lib Seguences of Hi gh Affinity.

Nor gampHar.r - Bi ndi ng Phage Peptides from 12- Mer

Li brar 'Tabl e 7 A 0 ACI d Sequences of Hi gh Affinity,
2[Sa2irs OB e Pepti des from 12- Mer

Li bf ary %“Bf?d% SRLRCSKIP BolFraris BT thé brésdnj! mventlon are
|

Fi ngernail - ng Phage Peptides The 0s
2(B2xarftpx1nmdnlag coupilmgaatakfryblpdg@ep @3&‘9)( ﬁ{n lrg agent (C).

b1 oaRrattrelne poplids PR HEh aér%ﬂosg 8 SRBFCLagA binds
' de%‘oﬁg ; ghe%fkfﬂ Fﬁhlﬁs}/_l keéplﬁgehélaolonhgragemg attached to the skin
fp r g?fﬁlt aPMng;sl;sp;ggg%sqqigrrlrﬁgneﬁlegtg'?F\gagkm-bl\ﬂ%{n% Sgpud%s |ng1ude
but are not limited to, skin-binding peptides selected by the screening
25  methods described above, including the skin-binding peptide sequence of
the invention, given as SEQ ID NOs:61. Additionally, any known skin-
binding peptide may be used, including but not limited to SEQ 1D NO:2,
and SEQ ID NOs:99-104, described by Janssen et al. in U.S. Patent
Application Publication No. 2003/0152976 and by Janssen et al. in WO
30 04048399, respectively.
The peptide-based skin colorants of the present invention are
prepared by coupling a specific skin-binding peptide to a coloring agent,
either directly or via a spacer, using any of the coupling methods
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fingernails were cleaned by brushing with soap

solution, rinsed with deionized water, and allowed to
wai200602§50at room t enperature. The fingernails werastieno792s

powdered under liquid N2, and 10 ng of the fingernails

was added to each wel|l of a 96-well filter plate. The

f i nlgscmimd abavml Asywéithe coloranis deseritechabpye maydek Hegd-

g & pIEft |ﬂﬂﬁéf§9%5[%{9%§§ 3’16‘} %’rﬁﬁj} Paée/a sﬁiﬂcl:olorants

vveroep thé‘ﬁ#é%@h@ﬁ\\)@nhbn hdigge thé)foﬁbwldg:iﬂvyé} bbs?hd@watlves such
spl agGPeptl de Library Kit), and washe
u3|

f d?@@h@ 2drand h@lﬁsea@t@elrfmé%sqeﬂn gﬁam“@slsuch as D&C
A t
5 %4 N gﬁéf&éﬂsa Be NS i fibinafion WinBATAREd No. 21

re was ree nore times
Wl tghdt |D&Ce®téngmNbuﬂ0eancaﬂ1b pnbmerﬂmsthmiutrhdlemda titanium

th TBST-0.5% Th d | d
ot diorids hanaRaristet, nstedaEs Red R BBk DER Pl No.
usefl s géfcﬁ}?&xé(kés“éﬁg&cﬁe& flos. FRRT 381 aAH 134, &se barium lake

I'n anpl e

describe Thi s bi olgannl n rocess was
r epsfad &0 Réd ble. nenme strontivnalakefD&E Beq%@JOOe 18 Hhecalypgem
1%3%@5@%%5&&;& NG b DY 5T NG 5 B e 386t No. 27,

PPDRG Bl@enyenqm okidebanangangse violet,
pep |%%gq§er%qbe§?gg in Table 8. These fi ngernalgl

bi nchromiprepbidie ultremariabdiue, (ﬁmbcarboﬁuhlﬁPKNeThe ggloring agent

AL {0 S EPRGLSWRTS BTG GO P ER T GRcofbr that

fr CpiRIlEYs LaBhAEE rab?eb%d@lm’oﬂfe sKin Mdthout emposrqle tuesun.
t hat occurred out 75 sequenced

l{i gne EXQI\/PLE 4.
15T3$1| ect i oli noay afsgtberdesirable tQSR?Y\e MR g F5’n INSRER isles
e BURAIE I (AR ey

The pgptidd-based skipccvlorat ort tivel diisc rEltlrrem ruitiplessapliessofthe

d
S ohSis ok il f it peingi,

del
o e papliEs, T Bfed.  Iigadd GRaR® o %?%Q@F%Gﬁdééﬁ“é"‘“ge
2% C ltr ?ambbasaf%meblpdnfgopemuﬂe\m ta updo ﬁlbgubﬂﬁ) ,080g mawi e coupled
0 om DI opanni n appar at
B PostioPort. JsPonar Aot o G 58 FpBb g B 68 coupes
Phage il aadRs: Y ﬁ]o@é&hééj lfeaﬂifp)tﬂ Nbd@r5ONFhérefdret Iroone

and sequenC|ng anal ysi s and one repeated clone wa
i derimbddiient bEthenpreseatindestieudhe @eatld@mﬁeﬁﬁggbcolorants are

Eiﬁb@ﬂe@g%ﬁ&%@ﬁ%ﬁ%& 3075 3dbining Bp it 58) and a

2 1o SRS ) o PR B RSB Gy

thi §,E380RbE Y45 abBufit@ bbb ¥rdibznly AH 19 abblnsoo. of

In another embodiment, the peptide-based skin colorants contain a

spacer (S) separating the binding peptide from the coloring agent, as
described above. Multiple copies of the skin-binding peptide may be

30 coupled to a single spacer molecule. In this embodiment, the peptide-
based skin colorants are triblock compositions consisting of a skin-binding

peptide, a spacer, and a coloring agent, having the general structure
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phage clones by titering and ELISA Titering of

Hai r - Bi ndi ng Phage C ones: Phage cl ones di spl ayi ng
wepewiksm3 pept i des were used for conparing t herormseeg007928

characteristics of different peptide sequences. A

tlter based assay was used to quantify the phage

'pqls eﬁavmer es fitdne 1autahiout p01000e paefeeably n is
|r surfaces, having a signal to noise

r at1| to ﬁoui%Ot and od rariges fromput td abbowt! 50, phefepriziyen is 1 to
cI ones V\as 1014 pfu. It should be enphasized that this
ﬁﬁ sures the peptlde expr essi ng phage particle,

r at her &Bb' %r’tﬁat é@[li%@d hBRdif SSBRi€ aCyéneric
into O engt s of the cut hair was

5p| aiescgnahloeam imeiot mneéara t%ef@e to afsingle skis kinding peptide

b ufs,eghue%gan mrﬁ&hghﬁe %ﬁ_s L 5ﬂv%,ég%q%¥¥eggbe§lng,c|’f Is'Well within
i ngyl %tcS?e foﬁ"Ehellnbeﬁilor’rl t@ﬁrode@fd?Qhé situstion whehed series of

tines w T- 5% wel | s vverethenfllledw
1 rskumbmvmrpaomwrdnﬁerm geauergas MaioTama Ratkaf t

%H Ihsd P (ﬂggﬁdﬁf;ﬁ,ﬁ?&qf@rﬂoéhlc?%%@@ﬁr%o@d ‘i'ﬁ%téch@s@ 3flictures do

10" quttr%fébesmly represant Aeovalentibdnd Betwerrsthe peptlde the
TBST-0.5% The hairs were transferred to, a

andcolonngragent, and dhe oplienal spagel: S e&ﬁf"?%ﬁ”% 808, 8 coupling
Cogﬁ{%s adgétg\;eto egb?w I.{hé) esan%Sla ggm\?\gpgqh ﬁ?lﬁ)ggﬂgld

f or sgdteninmmayabel eithencd\m]em or rg:indn?talerm |h zation, buffer (

1 MT .2 e 0 C .

el ut etrjl ;F%%E@PP‘?%??@%@%W Ol 0 f&‘a?r%rf%%le'a"%o Qn may, be

ubg 8d Amerap prodiets,iiheluding but
éthe cﬁ%gbbﬁ?lﬁ?%éﬁﬂl@?ﬁiﬁgﬁé phage was %?Ir%t ed with Sl\g/l

buf ﬁernmmeqatoemndaﬁons dildshasy, ||IBStIQiNSl i finers, bp giapeego

T

E”% gr@ngléééameﬁéwgémtwne hizdi@eiwtich coninsrarfatty
and n m xed of agar ose top

L di
Wi t huBstmamﬁhemmayobem thpafop¥eof aptable @goeﬁils&éﬂ asa
t
o S R SRR S B O, o s
gll L carplobitiond, ih@oelbgbtﬁﬁ)mwflethm@tldatba%d%m avlorajitiie
agues were counted to
i ganaralygiorebput 1aes o chath 9% RSP RAf sieb fifpe totel
of Wﬁ%éﬁt%ﬁ %8@6%& Cl ones by ELI SA: Enzyne-|i nked
mMINo$or ben B

LI SA) was used to evaluate the
hai itide: caIanTet eadfende| ect ed phage- pepti de

A e R o
mﬁwgfh%ré%‘a\ﬁ? éﬁfadetblhﬁ?ng%)epméqoaml with adl.oral care

4 es were added to pre-bl ocked
hai rbmeflaa@mt (OBA)S a@mlmmmsudacqshm@m Rertidassipckiggelut are

L e P2 S B o R ), B fBhal débides (5B,
gum, cheek, and tongue-binding peptides. The peptlde part of the
30 peptide-based oral care agent binds strongly to the teeth, gums, cheeks,
tongue, or other surface in the oral cavity, thus keeping the benefit agent
attached for a long lasting effect. The skin-binding peptides described

above may be useful for attachment to gums, cheeks, or tongue.
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A uni que hair or pig skin-bottom 96-well apparatus was

created by applying one |layer of Parafilnm(r) under the
woamedBdssnel | bl ock of a Mnifold | Dot-Bl ot SyBCEMS2005/007928

(Schl ei cher & Schuell, Inc., Keene, NH), adding hair

or a layer of hairless pig skin op top of .the .

parFiefaribly) abUVRY PRARAE FRfheispRcliniong! sy Aiaes qfdnterest

For : kb p&¢b. el | was

| nd IR JBRg e Horedihg Trethls DRLERY BOOS " o

bl ocki ngrHeupémtide-based stal cgrevfea@fEntoof thetinvention are prepared

Sy SRR 25 FoL AL TR RIS RGO AULpreL calz Beeft
5tr e@‘e@gnﬁa‘“ﬁﬁ? deR 'BFGiabAJEEaﬁéers LISMG RTesTURE olplis® methods

as The ocki ng b_uffer was renoved by
i nwiescribgd tabevey Qrahearerhernsilib agenty ansevelbikyown iththeapd (see

t |s. Th t ' 6 At t
purlpEedie Mt HearPaRE o A3 L uee e ol U
Wi thaRAPNG. 6,706, I5ES EndoF G aeg beah; US. PatghnioB5264685; all
then 10 nmL (over 1012 copies) of purified n%]a&e zjjgck fit
wasofaukiel are ineesporated hergi by spisrercae Fexampialyaeay Pghe
37 0C for . . _ ! A

105 AR I s 4 RoE ited 15, Wi pplbP e whi S Tagents
Wi t énABSds, Girfipladire ageAR) anti-stdiningragrmisli artti-microbial agents,
peroxi dase/ anti - I\%s anti body conjugate ﬁGArTErarsﬁham US
Pi s@Bi-8AAGS agents, HAYQMNARICEBOCTHAT e aRY SBRY '&gbﬁﬁgné ;
was _added, fy B3l Gibraielwhikt a4 (i6d ih Pertideisaad teeth

t enperat ure. %he conj ugate solution was renoved and
t hewhitbhersvincladeglsiiteate it ilimitedviior whitggigroentsosuchngs titanium

1 Rodlonen StanymSHida dedops s S hif apre g 88
}’\’3; pggrllo%ﬁgaﬁtg S5y 24redn (Arcopfimeticate)! GuiabE Bnzymes may be

or 10 mn, at roomtenperature. Then, stop
sol nafuaily @egurring of recambingaugnzyiresinghuling i st figited to,
and _the sol uti

o S SRHEL PRI, e ooRBBpE, haisbos,

S P%b@%@é&ﬁ% #fdroiabsC WniicplRgé agentsSnoludeabet aréA)ot limited
The resul ting absorbance val ues, reported agqlﬁge Fean ial
20f to, flueside iomseuroesmnccantemicrahial aeNts: Hdialie @pfgpicrobia

I Lh S O |6 10T
%est@pgg{ggﬁglégp%t@éﬁuﬁ%d&r %ﬁg-n cnj}gg)ﬂarl "?%gﬁg%% sggh as those
seegekefied by Highe infU BalRatedtNo 25 847 [0 Th anagaining, and

clones had a significantly higher bi %ﬂ% atfinity for
hai icecreping; Heictakiesides SWeii as Jaglosah CIRINEXIG NGy Aygternary

| o . | gl _
e PRIBSARTR S ot oS QRR. EYTeLAth ) ity acd nc

25¢el gstaartst ind thyrhali rSuitadie figvaringeagents ingigdaifiutiare yot limited
o Ctr i aEwIngTaRer il aevaertali PR Shebr Y maritl retny

pepi B G B R e D it ty of the
hai r - bi ndt mayrsa beeleSizablediortpve roultiple oral gavity surface-binding
peptides coupled to the oral benefit agent to enhance the interaction
30 between the peptide-based oral care agent and the oral cavity surface.
Either multiple copies of the same oral cavity surface-binding peptide or a
combination of different oral cavity surface-binding peptides may be used.

In the case of large pigment particles, a large number of oral cavity
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ELI SA. The ELI SA assay only detects phage particles

that remain bound to the hair surface. Therefore, if
woOhercgstobet i ¢ pepti de conpetes with the phagerpamsrmse07928

for the sanme binding site on hair surface, the

addi tion of the synthetic peptide into the ELISA

sy sugaceibindisg geptides.rit. yup kyabeut Hh009, Ay hesepuplediipthe

bR sHERIGE R oterd R BURELE Bifhg pepldes'Ban be
Sy ideplddethiersm&lr ordishenefio agents, mateculessi.at, e to about 50.
L e e e o s
53l oo A bR gty s covi

Bufduefacelinding peptideOBR) owekar( p}almr‘@ﬁUagemﬁijﬁ_A)Bgﬂying the
and 101 1 pfu of the pure D21 phage particles were
addp=heral stacturs(QBR), -+ BA evhereln rangesrfran at te, akgut 41,000,
contai ned a sanple of normal hair. The synthetic

pemrefarablyonisntytg abedt dHed to each wel |
g .
Feact § ond Slutflet SrpBAEH Mol Sehile-fackd Mol cAltPreagents

10W t dbrigint 4 SpabEKiS) Sepheitingwd bindihg peptids firesn the: oral benefit
TBST-0.5% The remaini ng steps were igenti%al to the
t hoagenisasg desctibrd gboven” Meitile| caries af flag org| cay iy sHHage-

e

EL| Shbbekhem@thepeptidevbasédotal icare taagents aee triblagks in
Table 11 are the ans_of the triplicate. . .
det BTHPASRIDER SONYSHRG Of 31 @éé‘aavgvawféss%%"g peptide, a

Co iti SA Th lts,

Sy ﬁééértgfﬁgéﬂ 21 o e AL ot Srgctale (OBPIM -
clone D21 for the sanme bjndi sites he haij .
sur Bhce OBXawhere 1 rages ‘P'E‘nr g} a%wé%ﬁﬁo ﬁEetrgh{yn is1to
;;3 :r ébé@tﬂ%éé‘,?#@ﬁ%%'gggg iﬂo{?ﬁ 9 2bot 5{3?&%%%88/ rWi? 1 to about 10.
shampoo- 'itessﬂoiﬂcﬁﬁé JhRiefdtbod kst J2hagat RERin, ABBPUS argkneric

bi opanni ng wth shanpoo washes.|n order to se| ect -
shadpsignatien sindris nohmeait tairefer {pepsingle oral gVl aHHRGRbINIng

experipent using 12-ner phage ' | | ' o

2B lER st her S P B4 ol 8 B4 et . s
des ?Jénhﬁﬂ\ihﬁhééea?é of fhe ihvehtasltooprovideor tios sitliatikBSThere a
buffer to wash-off the unbounded haggfs

d ; ok NE
phageries o beal@avityisugaog-bindipg peptides af diffgfeni geayapces may
50%.shanpoo, s t L ons. (;Pant " . &tood that
Vol e gL ob e it O RGhan, E e, (tRattao
i N $Res slrecturdedo nbohbcawarilyrepreserta dovialant benstmiween the
The washed hairs were direct qu us?e&, to, infect /Qoat ibed

2Bactpeptige, thel oral henelitaganbeand the PRIIGRGYpPRCS - AS describe
bi oRgN LNt dES (g iARTSEdRsktve e tAERIcptide, the oral benefit
agent, and the optional spacer may be either covalent or non-covalent.
The peptide-based oral care reagents of the invention may be used
in oral care products, which may have any suitable physical form, such as
30 powder, paste, gel, liquid, ointment, or tablet. Exemplary oral care
products include, but are not limited to, toothpaste, dental cream, gel or

tooth powder, mouth wash, breath freshener, and dental floss. The oral
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A potential problemwth this method is the effect of

t he shanpoo on the phage's ability to infect bacteri al
wboasde/oegdoBs. In a control experinent, a known agowskoosno7928

phage particles was added to a 10% shanpoo sol ution

for 5 mn, and then a portion of the solution was used

t o ¢aré@rodiets compriseca efectiveamountrofdhe pgptide-based oral care

h - d_ph . 909 . h
onPageats Frant @»%8’%?59{%@%%%%“sh%ﬁ%@?@é}e%@n%9\"
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[ nf ect host cells. Nevertheless, tgo stargpgp-r eﬁl %ant
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phage- pept1 des usi ng hod to avoid the problem
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f the P d i h f i nsj d .
L IR P el SRR HSE P Mg,
of LAGitIBAAY e pepaté-biab¥d opdltatd pdaddins betreviewentidiyihe oral

fragments, corresponding to the hair-hbinding pelpt | de
seqoarecproductsnmay eontaie onelasreereidhe fplindpRkigsives,

Bi oPAHAC A S EDe PTG AL o AEBHHF KoRER (RBkeAGG BRents,
12- Eﬁﬂeﬁﬁ?@@eﬁﬁpbb%nté, bupidctantegearriets, ulkieg agents, and

bl eached hairs, as_described in Exanple 1. After the
15 naddilieshl orahbepafiRroenteASeVAREPSVRer ¢ subj ected to

5 mn of f gl ' Moiad
washes. T8 WRLABST RaRets e IienBen hiy B propered using
t ubgtdriddre deatiriifuds that ate welldnpwarid theiarke df the carppesition
to rel ease the DNA. Thi s DNA-cont

i Qi NQ... boi.l

sol GOMBHISREINAEINaRLONES PHES, %?%@L%%&'@Eﬁo@tr@%&e P &R

™ . oS v ; ' being’

1 SRS TEY SesBratel! ufifiPnRierial GPahyian prace pariupeirg being
26s SidQetn MAy6itdendThve SMEPhages areeembinest using vigorous mixing

CGTAACACTGAGTT CACCA, - 3' [ . Th

R (e HEH TR TSI (48N ALPTRE 2} SoBspersior)”®

{ O IMURBAB ¥R Preifbataipioid, 194, ndIReBrel Ca0IDC f or

30 or m n. e products (-400 i

bp), and IMEBictharszmbedimeni; rEatiicsisrrsiRsRwBsy foeirgating hair,

di ted wth Leti .

The Sy @renAlsn By b AR IEEASRE SoaMichsRE dnd E6fRarks of the
28es qirbBast ihtertivth. Pop&tifically, frppriedenDinvphtion Glsonsangprises a

System (New Engl and Bi ol abs) . were used. Tge aan no i

aci dnethgddt foroting Reprotastive filig of ReriideDassA SoRftioner on skin,

hai n- bl ndiing RNAGRGBedt the compositions described above

comprising an effective amount of a peptide-based skin conditioner or

QL.

peptide-based hair conditioner to the skin, hair, or lips and allowing the

30 formation of the protective film. The compositions of the present invention
may be applied to the skin, hair, or lips by various means, including, but
not limited to spraying, brushing, and applying by hand. The peptide-
based conditioner composition is left in contact with the skin, hair, or lips
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NTSQLST, given as SEQ ID NO 70. EXAMPLE 9

Determ nation of the Affinity of Hair-Binding and
wEk0s/0B8308li Nng Pepti des The purpose of this Exarprasmwms/o07928

to determine the affinity of the hair-binding and

ski n-bi ndi ng peptides for their reEEec,t [ gg@substr%} efs,
nedouaperiad aitiste sulfigiest ta farmgthgrpretgctive digaqpreferably for at
Hai r - hi ndi d I.n- bi ndi ng pepti des were
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' [ pi g skin surfaces were blocked .
wi t to abautiGoreedontiseand thgieine kaikeelajing cempositiondnay be rinsed

Chepi ¢ ., Rockford, IL) at roomtenperature for 1
14, EBW%&&%"JW si x washes with TBST-0.5% 2 min each,
at room YREPPESErSventidhi 486 providesa nasthod oofoloring skin or

bi otinyl ated, binding peptide were added, to eacfh?\gﬁl |,
i nclipmbyapplyingla sikinmcelering compoghianeREMHIIPIRG RN ETiReEve

ith TBST-0.5%... '
ot r 8BDH A ABbrdeaRe B L Sbrd I 7 R R by thesiRs
(Pi gesgifdeaberd. Co.) was added to each well ( 1.0 ny
[ di bat ed f 1 h at t t.ure.
1&er we )Jhpan i ncubat ed for at room ggEera ure

fter thdhemrasentiayentonalsepravides 8 Mebrddos PRl ges

Wit -0 .M t fi6n ising an
% AnBBREIR o o BBl S15eds PPl ReNn comring
ver effeetifeoamedntsf deeptideddased reiagirantto therfinggsnails or
measur enent of MB50 of, t he peptide-skin conpl exes, the

f ol eRRa§ Wr'@@@ﬂﬁpgsﬁﬁ%e(g%g‘.’&ﬁ rst, the pigskin was

treated ¢ iRGeRisiPaRBPIEViBES b Meihbd! foe coloring eyebrows
Thi s was Tglgﬁgerggénggd?né streg?avi din to the bl ockin

20uf fam, eydflashestyoapplyingt & eoggik cAMPARIEIR, CONMYISiNg ﬁ% effective

was treated wwth. D-biotin tq bl

ot asrantan A prligegeerd et SoReaRaR g REE AT, and gyglashes
| deryyi B@hné BebOised 456¢e.f or the hair sanpl es. -The
results were plotted as A450 versus thea\éﬁncent{eae% 8{/‘

of pepti déheligventian alsemravides shingthpd for YaweaNg
Sof t ware, |nc. J , . | Based
cal P o osa) &% REFG ssrestlotfcdihsita & peoti: Ba
okabl\ghifeher 16 ¢he &seth ffor aleofioient &tre torallowt the peéptitiengased
affinity of the hair-binding peptides g})él F35,. ang rom
| - Byhitgnerte dingddonthei teath gThe 5ol QS@QE Y B“W&? g Iisedf
t el o ESRE CFeY | L} Be HppIib Meltwtesth
af 111 SSt %%eeshaiﬁ??%ﬁ&é’?ﬁg@%@@tb Fion'th o Gl 1-B5) |
for gdihg anpsuitabletrnethiog ihcwdifeh bat aat limited to, brushing, rinsing,
and using an applicator strip or dental floss coated with the composition.
30 The invention also provides a method for freshening breath by
applying to the oral cavity an oral care product comprising a peptide-based
breath freshener. The oral care product may be applied as a rinse, a
toothpaste, a spray, a gum, or a candy.
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Sunmary of MB PVal ues for Hair and Skin-Bi ndi ng

Peptides : The peptides tested were biotinylated at
woOhere@28598 mi nus of the ami no acid bindi ng sequeatas2@8d07928

an am dated cysteine was added to the Cterm nus of the

bi ndi ng sequence. EXAMPLE 10 Preparation of a

Pept i de- Bhs aeto@amnhethods of Rpplidatiocaifdhe binding reagerds ¢o body

bl afWiaess Siegiaraeringd BY TR hiifl 8 hght RONAR 18 Y surface
hai fir &1 BdussuPertitsimétland @ biad rapidREQreR BiA &, totfbout 60

the surface of carbon black particles. The surface of
t heseearsisnromdbe time ef fistapplisatipnnEhe sergents @f Hie invention

ea n . . . . g s . . ape
928t St eg s ahssiven i A liiciy SLAPBIGagionp but unified
i nt froghefravatee tastriatire gimaupid ahe tightioindimgatharadteciatitsn
bl ack particles were then Egvai\ln ntly |inked to the
speci fic hair-binding pept B2t i onal i zati on of

7 om DeguiEPreirtAEntoR i} prteisfinedl iffié falohifg Evamples.
2, 2\t-shoold bé 2ndetsigdpthatitbeseEdainpies, aivlelindicatieg preferred
Al drich, M W, dded { 00, nd
10 ou RGBS SR TyeRtiop. B gRen xSt AESufon onty, £rom

f1 aghs ¥BSVPHIsEaESBh BRdhEsE FRBnipNEs, Dl skillethidnthetditcan
flask was sealed with a rubber septum and the reaction

m xescertaindhe essenriinl ghasstensticsrof thisinvertios; apgwjthout

RS 5 B 358 R oGk arus changes

( Bapgtrasdifi¢agsrisodnthe inaionue adapt it teaarieds@ges antihe
m xture, Thediluted solution was centrifuged to
120l Iceptitions. f uncti onal i zed carbon bl ack particles and

Lo remvey) ggﬁﬂg%f%bﬁfé\)’lgﬁgnéﬂ@edjLé;%ﬁﬂ?ﬂls? SABCMans

The car bon articles were was del oni ze

wat efinetds)s éﬁéd”inﬁmd séeéﬂﬂoliés)q\las’hhegprﬂhd?r(ent“pL‘f u?angd

process was repeate nre tings. e functionalize

b BORTOMSI), TR | meABs MV Shon Mot KGTS), "im’ méans

| yO | | i i N y i H = " D . “ ”

o Mo FREH O i 1hOfs Frifinehe 0= OhBEhGRentimeter(s), “um
20f trhésng aicrbimeten@)s ‘M’ pneaes miltimelaniMbmeads gnolap “ofmol”

the hair-binding peptide. The hair-Dbi nd'sn%,, e%ti de I

f r opARLEIIMGIRISIHBHMPls” s8e3))s MiFToRIPISS). SBOMEINRSAm(S), Ky

( 950 . i (s nf |ni . N

(PR plgof i AT RGN g rrataton

r ourodipstardfirpini stearEhenplutionsyeominbieH pfodneans ptagusd forming

for Uity BSRE Mpant Bofit Seiaim Al FYin. GLISA eaTS TSl fiked
h i f ‘ i ' _Jhe fl ask
AU S T s I 2 L S i
was thiogatatoprranosidat “Adtimeansrabsorpanee Uvas” Tiemns the

i BB o Shoo AT T e i
f " 1 1 . )

o S o TS B2l g T

t hery EihbasHeds (Y fRidHt BRecatitidt Tvedn P28, tkgaP Béans 5-bromo-

30  4-chloro-3-indolyl-beta-D-galactopyranoside, “SEM” means standard error

of the mean, “ESCA” means electron spectroscopy for chemical analysis,
“eV” means electron volt(s), “TGA” means thermogravimetric analysis,

“GPC” means gel permeation chromatography, ‘MW" means molecular
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nmet hyl ene chl oride. The organic |ayer was washed tw ce
wth 5 nL portions of deionized water. The cl ear water
woaymreessnere all conbi ned and dried by | yophil Peatisems/007928
yielding 0.20 g of a fluffy white powder (80%yield).
The product was anal yzed by |iquid chromatography-nmass
spewtightiE My’ rheand/Meightcavenagd motecular Wweight,d'vobYd mears
wei ght of 1323 g/nol, with a purity of 90% by wei ght.
Cowmlumg pﬁrcéni ANMRJ rmealmaUclzednmnlebn ré@serEnog spectroscopy,
t - Boc- t| de: f,unctionalized .carbpn black ..
(o VLR ERassshesiBimetn AR MR SrSiero g peSdption
car,gg@alt,ghqﬁaggg;;@gt .added to 3 nL of
tetrahydrofuran (THF). ‘sol ution of dinethyl
Sani ) in several drops of THF was

esal t1 ng R LBl SA Sd idleSief HbRBim 1PEfinigugs used

Wi t iy thiki Exdmigles fape hWalkahonn isttherdarbgndaes desdribett by 8ambrook,

ii”b?ﬁfg?.tf‘ﬁcg;gc}f ane Navaaie .. MoTeGUSEElonEl Adabaiione

B S P i S ey
10S glml1 gS? eli\/ ;rhnalil nSIHIiavlth slwﬂﬁn:’lian aalgd \thﬁg\é oEmranste Expet"ments with

dei Giredhsian e C SrobaRmog LABSEAPR, CHIY SERBGTarEer N.Y.,

Vas 4 98@651*\(?% %g}sblbeF e PRt Q. Wl%rﬂ?@r@t%ofs%%@cular Biology,

appr oxXi mat e The dark tesidue was th dri ed
usi Gyeané ani»hslhmge!\cssbor ad d¥iley-Injerecienag, . \ﬁaﬂ987

Popt | te. BigtEEaboRekossetable s Mk iaintenangs, apg.growth of

ff bab@naamnhesvﬁé als® \ﬂéWkﬁowawkrfe aﬁ MRichihRjuestuitable for
ai r using the peptide-based-carbon black hair

col oserin the tilenwing Enamphasmney e fornd im Manust of Matheg's for

e 05 OB B b ST B £ 8y, Rl .

Bel |Cﬁfs‘ﬁ&ﬁv BIgens®y. Nestereivitig ATiwood, WothR1Rrisy andfG. Briggs
50%|sopropanol for 30 mn and t hen washed eas

|
ti mehilips.reds. shmerigan weciaty fosMisrokiplpoygVYas éﬁgtontfﬁg 1994,
ST T T
peDWlﬂﬁ)bi@leprS@dxﬂﬁ(Ebmbn Smiaoleamssodamsr imedSunderland, MA,
npl e 10, dissolved in 10 nL of dlstl ed wat er.
o 3080 AllreageB KeStrgan pEAABRS aNdTbals e Yarior fig rowth
di Sta'ndlrﬁ rﬁ?ﬁ foe %ﬁ&ffrﬁér‘l%;&%gé V\f@élgb?éln@ﬁ'ﬁ‘o?n N’drfch Chemicals

becane halr was wash hr ee
ti m{!s/hlwaiukee \B0Y, B Diggrossiol Systems ((Saal:ksanr blfQ'Technologles

2nc (GoRkvIIRD o GEhesBefih Cinbatic CHE UG IO s
ri ngRfeMisé € (t:m%g)tlrres W th dlstllled wat er. The
Zﬁ c@f or g§ e

fin dyed, natural white hair was very
l'i ght bl ack. EXAI\/PLE 12 Pr dpfAMBPLENT of a Pepti de- Based

Hai r g)rl]éjc':t}dn 0 alr-Blndlnq Phage Peptides Using Standard Biopanning

The purpose of this Example was to identify hair-binding phage
30 peptides that bind to normal hair and to bleached hair using standard

phage display biopanning.

60



The purpose of this Exanple was to prepare a

pepti de- based hair conditioner by covalently |inking
woOheoshassos bi ndi ng D21 peptide, given as SEQ | DptiDU42105/007928

wi t h behenyl al cohol using carbodiimde coupling.

Behenyl al cohol (Al dr| ch) 8 1.7 ng, and 62.0 ng of

di .DCC) were dissolved in 2.0

la
Cont 2. o T h%géﬁbF%ﬂetS%‘e’é%gqﬂ?ﬁ"@ Bt e, Phipeia

( anltaégé\lmbft,may Pgb;uae oiteatyedit bad RD. -$FEQPIHagHGD|$ﬁIa@951§/ﬁary
uri (0] al ne r om

L AKHeRP PATRHAS O frpwﬂy%@g'aga Biokaps (HevspyyWiA). These kits

%é&r‘aéﬁa%s&wgﬁ‘ ?he%@haﬁ ol ﬁdrﬁﬁ} Wﬂa"f‘r’@fbﬁ?ﬁéﬁt‘rd@ '?‘%r(@MﬁB}s fused

i on stirring,
r eaot & eninol edatrprotes (piH) of il 3qrhage. émre)d]splayeg peptrdﬁds

&Qigﬁgﬁéé’ Sl NS AT R hat AFhaR R Fplige i
@l(e%?éd ttﬁbsﬁrét' reRiduelt tﬁé ébéf Srot&in 8l flsy eskidiie 8bthe

acetate, and the unreacted peptide was
ext dlaptwéd?petptldes Thiet Hhrﬁbﬁeand@h@ -12 lirariesfcansiss f zed

10 SoBRHIEREY B K10y P 3@&{ g?@ *ReblpaRSt cBbERfERS Adbiume

o s SbTQ B RS nght Bs DR te o Q#épi'd%r%&f%fmach nitial

andraurfdl 61 expdrintdfits vaamlca‘rrréd wiut usingrthperigitial dibrary provrded by
added to debl ock the ami no %r of, t he [2{2 ; |

Thi SevmanuFactVizs i orderda aveld IBTRAUFInG GEM RSP 1hg Fesuls.
andﬁg%tlairgﬁ o?ﬂl a\fregéﬁrgYé%“e removed by rotary

final product was
18 har act eﬂ'heesiartmyle&@fsws asmnamwmeeqymcatm@ﬁlum bepwn

Pep %r(res? eg%"&ﬁ;&%'aﬁ] B? '%[@ang‘!fﬁ @Hﬁ%ﬁ;r@ and Products

con conaleis! whebprobiandi fog 30 t
cys?%%'uégag‘tgtlgg%ewg %gy er!ec!ﬂ %ég}?%%wés rabl D I\I0964 min a

Wi t hoomtteirperaire and ghenn wasbed Solimes fien 1Q N each with

by SRR Bt e BaEILEASPEAR RGP thom femporature

2@ drich (i ;b%r@me MEhches hdrrls;ahqmewhedﬂemgnﬂmowmuman
to 0.3 mL of

0.3 his diluted solutjon was ?_F%j(eg @
st rhlws werewrlaeed iodtodizPz gvien W@Scﬁdrusted top wi
3. o ;
( N%@%%gﬁh@gro%ﬁé: fgrmléin{ﬂt?%gr 'ePétméj§ Aﬁgﬁéﬁ washed 5

of drrsopro am ne rich
in Qindegrorai MivFeach with dairommdwlrabsm t'Ehe haisswerg ae—drled
reaction mxture turned turbid i medi ately and then
becAvernipbhat womtAnPeRaiiiees | ater. The sol ution was

ogtirred f ﬁaﬁﬁﬁ%rﬁq‘q‘braa %t?héf?'sﬁrﬂﬁ?& Wefe EOERtI0i58@ 1 cm

under hi g vacuum octyl am ne-attached
mal eremtdewmmlmwtt&to Mmgoofrthenwsbyas: plaged into wells of a

chrona rap sing a Silica,ge
For RERIga wel BRhrib RS st et Kot An equa
DMVF/ rﬁIrHSér é‘ﬁthb%% %kMedBtto’r\ﬁ 1Z0H 'W@b%ﬂ eiibty0 ThE gigekin bottom
above product placed into a
apparatus was used as a subtractive procedure to remove phage-peptides
30 that have an affinity for skin. This apparatus was created by modifying a
dot blot apparatus (obtained from Schleicher & Schuell, Keene, NH) to fit
the biopanning process. Specifically, the top 96-well block of the dot blot
apparatus was replaced by a 24-well block. A 4 x 6 inch treated pig skin
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round bottom flask and 50 ng of cysteine-attached D21
pepti de (obtained from SynPep, Dublin, CA), given as

WOEWelse: 64, and 0.5 nL of 0.1 M phosphat e beEtas2@6/007928
pH 7.2 were added. The cystei ne-attached D21 pepti de

has 3 gl yC| ne residues and a cyétei ne attgsch to t
endVag Plaged pisler the Barvvelhploske gle hadniig W a pig skin

N e

pr gslrchasdchiroiBa Rithl pepeinarkeband stoned vit e3@FC. Refore use, the

I0ur| fied gﬁagﬁx ra&bg&saﬂ%aggg%} /et h%éhggﬁ'%%"cfd&%smg a

5OOI %Frtt WEBE P @Gﬁ§cé’5f fra &lﬁmlpeu@ﬁtﬁ %%flmbgaﬁol and

pept | ased carbon bl ack hair col orant using car
bl attlentrinsedweith tleionizeshaiaier.cthedwelk Mﬂiﬁtl@rﬁvﬂ%fl"qfh@"th

cur Pake BB epRgefid B Skl bR RofER] c8c®iing 0.5%

P ® 0 o
TGRS Km0, e v

car hairs Wba@Waélhledﬁmméﬁwnhq B8 5+0. %g@ea mlﬂ%@rg)f GTEST -0.5%
NH4 % f
ETRLUTESt el [8 BAL (M 25 LA oA 4 bt
Cheﬁ? @ﬁh?ﬁhé’é&‘ fy{ ?k l’IrO"gSf ), ERficPihe ¥0-ndesr BidrMiBfary, was

| at or 24 h at room
t enpdded tu the pibtskin bbttsmtwaﬂa thahdldrIanibainra kainsamgigsand

centha phagbiarg wegdntAted o5 (et healf SerbBfaufi, The
b.ecﬁﬂﬁoﬁrllcﬁ ﬁgagéﬁvdéﬁé tﬁéﬂ@é(ﬁé*err@ﬁq #’gkiﬁtbdmﬁn weiib ednfaining

tines wt ized water usin rifugation to
180l thexhair Barrmiesjand wefre dncubated s1t5 mirhat m%terpp%raﬁyérﬁ The

\ngf hgﬁl%%a%é 859 ép%é‘ﬂ«g‘ '8i eje\éﬁgstt%g uH'qiéslovvh'a | Z ?J 20550 The

car pafs Mets thdd irahstetred RN mmtloa@otmwmobfwszmgvea plate
particle size analyzer (Mcrotrac Utrafine Par

Analapdet mL\ofa non-sperific elutipmbyfirrgansisting of A)ng}mﬁ BSAin 0.2
g ﬁﬁgf'gmq%nlél%f 1@%”252’ vﬁ%g]g@d{?cﬂﬁl %éﬁ'g\ggﬂ%hﬁgn&l@é’cgd S {®min to
20 un%gutregﬁné qulbgflg ﬁfa@ggdbﬂmk 16@@5;?:‘ rgénutmlllzlahm Hl;nffatecon&stmg
(958 10% Wb o' | SRR S5O Teetien phagss from
ﬁ%gﬂsr/ggp\gv{am%ﬁﬁérreﬁ% d‘ﬁéﬂh iél%stltéﬁh%éﬁé séé@éﬁ'&lﬁg

ghetic s rer and re

t he i xt Ureetitep tHeebotivd phages, ethpeluied phage was diluiedmﬁh SM
“anmount of amoni um hydr oxi de (28. 0-30. 0% of

D bifieni £ M MaRIa 3 S hoNescos-aHAb HEEMIREHGE BH 7.5,

%Qte Gind 051Nt 5 aiatin) B3 fenatd S0 BREsql dfthighs B 10" to 10°
fos AnghILaé}mg}bg'of egcﬁ)dlléf'@h Was Mume@yvnlwznmgL it mld%g

rie am no functionalized carbaon bl a
was presei f.ycali EBE?%&@NEW brgland Biolabs)rgroua in LB medlum for 20

CoMpost P Ihe mbisd Wit 3t hPY7 ayafshe Bp LB Mbafufn With 5 mM
MgCl,, and 0.7% agarose) at 45 °C. This mixture was spread onto a S-
30 Gal™/LB agar plate (Sigma Chemical Co.) and incubated overnight at 37
°C. The S-Gal™/LB agar blend contained 5 g of tryptone, 2.5 g of yeast
extract, 5 g of sodium chioride, 6 g of agar, 150 mg of 3,4-
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anal yzed by ESCA at the DuPont Corporate Center for

Anal ytical Science. In ESCA, nonoenergetic X-rays are
woacensgessosnt o the surface of a material to excPCE®US2005/007928

surface atons. Core and val ence shell el ectrons Wi th

energi es characteristic of elenents in thg?M 10 nm

of aybmmuenammtm-ﬂ@ga&ampwanh@de (&rfaalgy, 359| g & ferric

to obtain qualltat|ve and

SurdrREenf He Fof i o groeyEh ﬁyésﬁglg@@ <fPT) in
ﬁﬁ{d il fedﬁt Ilbﬁ%ﬁépvﬁéiléﬁg%é%t r@@ar%?%&{]a&t%%lavmg the S-

groups and oxi tron st e surface
Spe@aEM JLB fiort 18 to PR amiplat,1211kt24CC aThewmingle hlm}dplaaseawere

5 a /BnEeMIL pEkas 194204 3elN0h BhaCraclienis cnalisis o
(appr oxi {igd fd alﬁlr@eﬂj d‘Hhé@é@be@aﬁ?ﬂﬁ@d byTﬁkﬁlBi\‘-ﬁG@ with

anaIyS|s resu tS are shown Tn Tab
et hduhrhédlﬁ cwli FRRAE38 dinemni arcaveraight @uliuc@cqtllute%é s, male%

o SSRGS, ARGl PR U0 g

am faﬁ 3©ys) aﬁ@tﬁ@ub@w&sm% &fché sﬁp@ﬂ@ﬁa:ﬁtxa/as wansfepied to a fresh
equati on was used ecifically

10 Nvdube) /1(6velBE o EGINAGbZR% ﬁ@lyeﬂméeﬁ%QWPP§09p é-5 M sodium

or " EnttelEh Aol SRt U Afadly WaysToBlod e tPRutbiomight

det at4 ap! qheyretipiats wémcbﬂediteddiyl cemlifugatiocat H6,900 x g at 4
Black with t-Boc-D21 - Pepti de:

am flo-andribe rewling pelletwad rﬁ%sg@lagﬁgm Ak of [BS: Thigyas the
COVR & PEing b %E@ %c%stk%ﬁ bﬁflt—fbaﬁr"st RIUHH pia Oglﬁé?lbbli' vas

D21, "gi ven as e t-Boc protecte
15Jepthethat|m§d ayourieg toetbeaarrmematmmas deseteethabov®. For the

;r hgggxta rr[gy%o %Mﬁ%ﬁﬁ%ﬁﬁﬁ%&gﬁ&f@ rﬂ(%‘éﬂé pf\gg)stock from the

car ( WRINg déﬁs {vas Jepiatedffor 3 to 6
t et irﬂfilp%ydro(?uran THIJ)a?e g%gl ut i oﬂgo pe

di rmd)th'r}dsa«hepmm}mg dnl’ibE(eEopﬁFlmeOlSZ m in several drops

of THF add
Qi 111 ng TheRingie sl St %rsﬁh?‘%dﬁg@ ed to
2¢0 %ﬁd?féctﬁr@s WMsthictbhs (New: Efglhhe Bislaby) and me siggle stranded
over ni ght at room terrper ature. To renmpve th @iﬁ&lq
C

pr otpbagergengrmic PNA wast lel?ﬂlu%@@ih%@mﬁrﬁpf RIBr

i DIk Yt AT S8 ffncet, b el aPHi Safbrdiy Faciity
dei QirfO6/@itifequencing eno(srmcc"é@s\frmwﬂ@cmwc:ﬁae@),
mxture was centrifu m, f.or,

in, and th
Supaiven an SERLD AKeA: obe dibiyer HFRtdRs ey it el
ent { th deionized water and
§wt#§'3‘3§8@8§?% washi ng was repeated until the
pH of supkenamin awndaeneénawobthewu’@dyn@nml hrairebineing phage
resi due vvasth e ng. a | hiljz for
yi emﬁm eg from epgé‘ﬂ@ g/glgmqg%c? ﬁaﬂ’biihe H‘g] ro%@ oq’ao\fépanmng
car Il & BejdPeRiuenebs akﬁﬂa éméwmeached
bl a?‘ﬁ pﬁ’%@lg‘i&%r eﬁzeng yr%e %Q%J CA, el enenta
anal hair-binding phage peptides from the 12-mer library lsolated from the fifth
30 round of biopanning are given in Table 2. Repeated amino acid
sequences of the eluted normal hair-binding phage peptides from the 7-
mer library from 95 randomly selected clones, isolated from the third round
of biopanning, are given in Table 3.
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and TGA (thernogravinetric analysis). The anal yti cal

results showed that the organic |ayer on the carbon
wohemwk2smdi fi ed wit h et hanol am ne was appr oxi MRCEIUS2002467928

of the total weight. After the D21 peptides were

attached to the carbon bl ack particles, the peptide

wei ght percentage was in the range of 18 - 30%

Therefore, for a 100 nm car black particle, a total

of 9.5 x 104 nol ecul es vvere—eﬂrb(—%é-hed to the surface

af t er reactAmmovidith Seiguenoésof Bkited Nbrmal biadrt-Bioding 700

de nol b
Eﬁ;cﬁegblrfgcgoafefﬁhg o PRbAAL FRAN g LB aroan

5cal cul ati on of the peptide density on the carb n bl ack

sgkrzf acelor{eemeal ed Aﬁﬁﬁo A@ﬁﬁs%rﬁ&ot | gEQom:Ng) g OFléquency1

, WITCIT TS (,Ulpdrdl)le Lo _t e _peptide density
attached 1o the hhafVPNKIVIMDEAl vl 12 ndp EXAMPLE SIS

specificigy of the PrRHKSYSSRSCarbon Bpack Hair 2

Coforant—_rhe pur e[ was [o
depnnst ra39 t he mp%ﬁ%?b&ﬁﬂﬁée 21 pnrti de rh&
bl gck haig col or bt QRN@PDA;M&QRD de} baseg- carQ

on 2
bl pck——ccot or ant Was scrj bed Ln Exanpl e
14, A _pi egp of pi &h%ﬁ%m ) Bbtai rgg £ %o
3

= o Tt UoT

a | ocal s@per mar | et KRES—ILﬂIGa?E'ﬂTby m XI P wi t h

gf 30% 1S PLog_an)! ﬁfﬁ 1 %ﬁRﬂjﬂ than vvaﬁwed at

+ %+
'mc W u:cilllb — At ef .,Il_ylllglll 1T, " UTIT

cl paned pBg skin vvaleLI?rRhf@%l%CKHLa p| at e tbl der| wi t h
mf tiple éel I's cont qj{ppv\g‘(m;ﬁ;qj,g&l on| of 5{}3 my of they

D2 l—peptt+ae—cafr bor—black—coetorant ssotved—Tmt0—TTk

of | di stil10ed wat er R@REIK%BF$R||?Q t1e colbrant| for 45
m the,plig skin m@[mmﬂr\mg@t mes yith a 30% 4

sharpoeo—sotutiton{Pantene Pro-V shanpoo) Dy dr U[ppi ng

7
the shand@ sol uli o TKWERHRAPYSA s hnd di&ant i ng it
Then, the|33| g skin \/quNlRﬁq:;ﬁAg nmes witqy distjlled

water—ATornmat—white harT

FIEQ tai nfg from
| niernatitthal Hailr | BNEKTE BLPLHASEr oot <18 pel | rosel
NY), was 15eated [ ng\ys\/gmmpgpmper as tha pi g skin.1

Af tg S e I bl e dar

Col SIS eENEH BT ERe S AUPPa IO AL RO ey that

r es wobarrég¢ oon et 23kequibded BlenB@1 pepti decar bon bl ack
col orant has specific binding to hair, but not to
skin. EXAVMPLE 16 Preparation of a Pept| de- Pol vsi | oxane
Hair Conditioner The purposelablg®is Exanple was to

1§y nthes! ze xgniHE hdif BELAEROSY Bt ERXEA BIQRNed WALBINAIAE "

peptide, given as Rirge PepiessfrometMaiLikrapt ot ect ed

so that the reaction with the pol ysil oxane proceeded

00T L hlong 1By | el Ao A aequenss | SEGID NO- Faysncy’
r_eﬂlglues qwas addethELQTRNQ\mm nal enfgof the 8
Ol Ty S EqUenCe: | ) NSPPAMSRRD 8 5

3 TPTANQFTQSVP 20 2

4 AAGLSQKHERNR 21 2

5 ETVHQTPLSDRP 22 1

6 KNFPQQKEFPLS 7 1

7 LPALHIQRHPRM 23 1

8 QPSHSQSHNLRS 24 1
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Fifty mlligrams of the fully protected D21 peptide
Fnoc- R(Pbf) T(tBu) N( Trt) AAD( O Bu) H( Tr t ) PAAVT( t Bu) GGG
woehmroes¥soc neans fl uorenyl met hoxyl car bonyl ; Pot/use®s®07928
2,2,6,4,7- pentanethyl di hydr obenzof uran-5-sul fonyl ;
tBu neans t-butyl; Trt neanstrityl: and Qbu ans

t but oxylg (MN252$%G§Q@(%KFPRPP95‘ODUY'25V from 1
SyPep, DobtiT, Q 8 wals

dilssolvedOin 1 n -Hfr? %@W N(ﬁgm rnmé
Mir ck, Dy st adt|, ~GpK@SBQAILKST 5 M _ rpEnd bpt t oml

[
fI POI Sifoxane 1Lu 2-8

O e fTRAUeRCY TRRFaPSTHS in RUTPeL 7 HoRaTeH SR oS et
WaSodd:usr%@llc)wthflm sequencedl cloés(E. Merck) in a sanple
vial, then transferred into the round bottom fl ask

contai ning the peptide solution. Then, 5 ng of
di cycl ohexyl carbodiinide (O@ble8 024 mmol) and 5 nL

of di met hylaniAORYH 'é&dlr%nwé/'ef’tlmea NG HlioBindthg
flask. TheTTask Sealed WwIn g BE iar st opper and
the reaction mxtLE. e %r 5 h and
then, at roomtenperature overnight. After the
re@crion wag conpl eted, the solveni was pu .
o lonadbi af Los Pange AR S9qughte /40, PUTPSEH NO:

1

==Y

prpducta was |obt ai ned. Th_'ﬂ_HT‘e‘YHl was_about 90% T2f
sof i d produdt was di ssol ﬁﬁ&;ﬁ’ﬂRNl N- di net hy| acetzﬂgn de
( DMAC HromiEND Chemical-s 5—rgf—oef—theprotuct
sol uti @ in {DMAC was prdﬁllaVWPAIor GPC (gel perme3@ion
chfomatograghy) anal ysi SMMYQL fract ive ingdex g4

. | gy Tl
detectd n t g—determne—the—rmpreedt-ar—weight Fhe

or | gi n&l pol yHLWPNMBGGBSAKZ&ﬁYS’rd:S@JWH has ndd

sof ubl g1i n DVAG, sepagation
regi on%of t he F@)‘Ps ram Ngﬁﬁﬁ{%ﬁ%eptl de| had a
sharp, |ow nldRKMlﬂFé(rS VEBRGMY K, and the product

safpl e gont ai ned 2 peaksKHpmqﬁQ omthe free| D21 34
peptitde—antd—a—broad pl:‘dK VY Wwas attriputed tgs

pol ysi | bxanel grafted wi tHPH FJ%mu de_ The
weil ght - jverage nmol ecul arMmyg‘h_tQ( Mv ) was cal cul 86ed

f r oypotymeth = an MV
of  Ehorstwes Gmuip DNV BRGTEB! PR DRSS clohdE.
condi tioner were 4.7x1 03, and 4.4x1 04, respectively.

?\ cl eavage reagent (referregkAMPaE Reagent K) havi ng
he followi ng conposition: Tri TI uoroacet| C

aci d/ H20/ t hSelection|of Higin A Hag flhage Peptides
(85:5:5:2.5:2.5, by vo %ilf e{I‘RJoCl eave the
protecting groups fro groups of
the D21 pru Rd@os@&ﬂ@lﬁ@Eﬁénﬁrﬂle Wiads wademlfy-lfwmebladmgcphage
-20 0C and t added to 100 of the D21

peptrepéides Wit 2 bighes binding iagﬁ‘étb’ The mi xture was
1§t | rred I;@{ eﬁaf}%g'leaq ér@‘?f@attmﬁatf}ﬁra%loq@QIthBﬁrbLﬁ%ﬁgé’é‘t

was re I "hi gh vacuum
pr otdeictibed G Expmypls 11 wety adished tiieleemire Bnes with tbe elution

t he N t I e b%m%%me% tgﬁ%e émggwlﬁb‘?gﬁ‘—)@é%nptﬁs\éé ﬂbﬂ? which
f oI MQClBXeQH{HHt%a%%pUBéQ Btiy agHeRed, Werefugedl to directly
infect 500 pL of mid-log phase bacterial host cells, E. coli ER2738 (New
20 England BioLabs), which were then grown in LB medium for 20 min and
then mixed with 3 mL of agarose top (LB medium with 5 mM MgCl,, and

0.7% agarose) at 45 °C. This mixture was spread onto a LB
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was not conpletely soluble in THF, DVMF, or DVAC. GPC

anal ysis of the final product was not possible because
wohodelvesidoew sol ubi | ity. EXAMPLE 17 Ef f ecti veneBeTmi2005/007928

Pepti de- Based Hair Conditioner The purpose of thi S

Exanpl e was to denonstrate the effectiveness

pephedient/HSEQ/ SeBal ™t qnlmiet(LBrmedlum vl Js gy agarca |0§r93ﬂ- IPTG,

LZ?C@%&QEQ%% A8 e R B A EUGAT R i  The blpok

Fi hfaglidd fet@Bolkted i @Mdidteans phagérﬂtérut'the smgtmmhcng
behaV| or of hair fiber assenblie

]t i ejagyes Wese sandpralyRicked fop EINA Sf%&ﬁ%ﬂgrbanq gg%%]qaxpg analysis,
et Horce el RSP, LoTR b6 s Bt BELORBY B the norml

St ugneBldalched thaht sarhples ltmtme/rermneemeﬂ with thai7rmeurhdd@-mer

fromconditioner appli

i nt Rhagerdisplay; lrages. q%&%@@f%bﬁﬁ@?é: r.'theoﬁwoaﬂ‘ad

feeé%queq{&@stdﬁhé?éh@h afinit htaﬁ-ﬁiﬁﬂ’ﬁg pHRe peRidelshae glven in

on measur ement nethod e in thls Exanpl e

i s Daglesd-A few hair fiber tests to give hard,

quantitative data and is generally accepted in t he
10 ndustry. The pepti de- based | ondi ti oner descri bed

| n ExaBl Acid ARfinity Nd?ﬁia! H’&'ir@ﬂnﬂﬂ\ Phage

pept i : COVa I nke

behenyl al cohol, was es #o ' n consi stl ng

of a mxture of 0.25% by wei ght of the peptide-based
copdrtiToner and 1. 5% Dy, Wei gjt. erform )
Lecit hi n ¢lap@iPecit hi A@gpa& ld(§e| uence ié;élbl'?DnNO-

LA YA

water. The pgueous sol GRHDT8SGVRBNLAL | 7000 3Pm f o
4 mn using a Silverso %ﬂ? r Laboratory
M xer (Silverson Machi ﬁﬁ%éﬁ(ﬁ I’%{?awgmeadow, VA)
with a general pur poseFér&HSN'EﬁRﬁN\ﬁq head and a 0. 95
(Rl cmmnigqacro tubtlar fl"ﬁ%-l 0. 5% $ol utipn of
Doy i €St uﬁ% Pow—Cprmi ﬂg3 Lorp.,
M(Iand MB41 a_conmerci al d8AditSPni ng agent

cone Atthisad! I%XI ng
condF rons. ur op]é@:Fla %;r kﬁ%@%e\’\ﬂrﬁ&sl&ﬁ 0

own hair swatches
18I nternational Hair I mporters and Products) were

cl eaned before testing by inmrapg H#9 i n i sopropanol for
%Ong}n thenI shing 10 S 1lt gst | iM8l-fing Phage

Textil e Research | nstPéptides(ffdth)7-Mearhdsaon, NJ, for
friction testing. At TRI, the hair fibers were

i mpersedinthe—conditionrer—sotuttons—fonr—5ninat
appr oxi naCne B 0C wi|t Aoumo Agld Sequencead t SEGAHINO:
thgy were [‘[bﬁéed for 1 mn |L|:G|qu|\§armwater aggl the

dr iled—evern-ght—at g€ana—ooY retatrvye um dity.

Frilcti onal Bdrce measdr ementTAAFT$Peat ed lhai r 38 her

2gere measured by the Interfiber friction test using a
ngl e-fiber friction apparatus, as descri bed by

Kamath et al. (J. Appl. Polyd@RlesBl, 85:394-414

]S 2002) lmilBi Acidl iSeefuenees ef Ehﬁ:H Affinitg, RbrradHaingindihg Phage
orces (nrgh Toad) ((13ep |d%s from 12-Mer Library

—

Clone ID Amino Acid Sequence | SEQ ID NO:
Cc2 AKPISQHLQRGS 40
A3 APPTPAAASATT 41
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agai nst a chromed steel wre, crosshead speed of 1
mm mn, using an Instron Tensile Testing machi ne. Low
woaaoosaksssr ces (Il ow | oad) (8.5 ng) were measur edT/US2005/007928
agai nst another single hair fiber using the
TRL/Scan(tm Surface Farce Analyzer (Textile Reseapﬁh
42s W tlh

I nstitut e) .Fg’hi s appar at ppTEGARREIMEMEI | for
0 gnd

a [Cahm{T )T crobalance (1 I njof 0.],ng) 4
f elat ures aA(qgrmln‘ er_¢ f@fggéﬁm\}\PTW
t hese WE&SLF&“‘NS are gLRDESFPPVIRIBHA 15. Tab#d4 15
Regul T s of i ction a tion For Ff
Low Cat | OV‘FE’ Pepti-de uﬂ_FﬁEﬂﬂNﬂV@ﬁ eptt §ﬁ(

gr—ac T oo € LUO.

Enul si on Cadi ti oner LoaIaTEM[ﬁﬂBAAMJ'ndl ti onef@he
pepti de- baf_;\elql) condi ti 3nersmlq- pPEPRI| averageyfrictijon

t her—the— Dew—-Cotn-ng—I29—Cat +oni c —Enptsi o

cohdi ti onerCsn both chseEDMOAREKSYSN v. | a
copdi ti oni ﬁgzosanpl eo 1T'ﬁvfe|—kgpgl_tg@@was testgd for

fi per—f+etton (Trow } Jau% and llll:‘ AV ET dg Tearn
frictional Gi& ce was BAKD ingy t haPOt he

co 1d| tioni @gzoeffect S )bsmmphmpe papti dg4based
copchtioner—was not—due to_tTh DT Th

lecithin i €the formlat ASIH 'ﬁ'ﬁu‘géggr%nnl s dpr%\zncf rajt e
the effectgygness of {hevypgrIPEYRPIE hair
cofditioner, _ EXAVPLE 18 f al Pepti_gde- Basked
Haiir Col or :ﬁ'a3 The pllrhﬂQP‘Irﬁﬁ%EDLé)@E‘Qm! D \\aS 5%
prepare a [rgy i de- based $1@N'WQDISEIT$N‘$be covals&nt | y
at faching the, DZT hain- >EQI NO: 46
tolDy Qppgq %nnrm 3 rl\/n F%@megg% %6
functi onal zpq wWith ig ochMS?{}éGﬂ'Sﬂ\nién feacted with
t he DZI peptide. Functionalization of D sperse O ange

3: In a dry box, 14.25 g of B eJ}se Orange 3
(Al drich) was suspended in 4 £ of dry THF in an

?dcg'rtn%?l'i‘in W 'Seqbeficks bEH ﬁRﬂfm't eBiéabFéG‘l—léiﬁBH Phage

contai ning a magnet | Eeptides fiam 1BeMerbIEHT with 200
nmL of dry toluene. The flask was fitted with a cold
5inger condenser (Corning Inc., part no. 1209-04) and

W tih o Seemib f9! d 11 NORMITOARRNSEudhdd! |arBRAdT NO?

fun S—ptaceg—on—am o1 r__pbati T {a hood,
Phdsgene (28% nm) was cdHSESHVAAPY: hd reactidon

fl ask at rogy tenperatjur REVIPARNAPWEYENE addi 57on wag
conptete—thetenperatiure of the i I\A&&I’ Wwas ralsed td

80 |C_and t HE3® sper se |or NSRGKAARS was_ ded td
thg reactionghl ask dr opvmmcmgQﬂQQRﬂ;S i crenentgs over

N

2 h—white nonrtoring the I erlature gnd gas
di schar ge fE6fh t he scriubbd? $§§2E’%££§an%4£_.
mai|nt ai ned ehsor bel ow 64SPAVNITIRGREUL 47
E18 TQDSAQKSPSPL 59
EXAMPLE 3

Selection of High Affinity Fingernail-Binding Phage Peptides
The purpose of this Example was to identify phage peptides that
10  have a high binding affinity to fingernails. The modified biopanning
methdd described in Example 2 was used to identify high affinity,

fingernail-binding phage-peptide clones.
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the addition. After addition was conplete, the
reactants were heated at 64 0OC for 1 h and then
walbmwessoBo cool to roomtenperature with stirPCOES2005/007928
overni ght. The reaction solvents were vacuumdi still ed
to dryness, while maintaining the contents at or. bel ow
40 0Clattimar fingemaeds weara callaeted fiam festaubiqct %nih
BY VAR

Cndngpiifse s ehoc B Sn/ind WRRSGRRIERAA, Prptd il

g) deT&ﬁz&ewm@dandquuwtedwamcmfatrrm tbmgarauma NRE.

Coupl i ng of Isocvanate Functionali, i th 1
muffwgsrrrmlswgerpetben wwd%%yaﬁaf éi\gzt Eﬁﬁ é\& @soo%e
?g-well filter plate s The flngernall

[ sngﬁfao'gﬁen ?93?[& Eéle%ﬁ' }Ngnhogr? di azene
mgjfnL

Pr eansids aerd deated ol b o, blmdengubgﬁer oenlsuis’«ngso

ok S S

thedew
%\gere%&ﬁﬁ%{té!@%ﬂhrbﬁébe"ﬁbra@f(% 12TPﬁag@|Di§plav1
vvas stlrre h. The sol vent

roomtenperature for 24

‘wasPeptijeolibtary Wi)eamkd wasbed 19diroes ysipgriprisame sapdifions

RSB e e R o oo

100
g/ ”Pkamﬁ%n‘ﬁ'tﬁé@lﬂbeMélfhéiﬁMélstreaVésmdnthrEe nfore e/ with the

e to t tide EXAVPLE 19 Sel
Toosliion huffetama fienmesbed yeatmnMIng BL thafopohe 8fid-
fa r%@ﬁé%?b&a@h}'\%c{@d'e%w igfttached,

LEQ@%&ﬁgﬁﬂ%&E a'?@m(lb tee A EEVXamP|e

Ext waed G@b&wfdiﬂettt%ﬂhfmtﬂllcoh BRA7 ABecallstas destribedrin
Dental O fice, are cleaned b W t h

130l

a|r

t ooqunmcng haaly%eancbmmrmamdasloaee wer@ad@dlf)feglr

2t iThis biopABRINORrORESRYVERIT

eehipa e

YRas:

ck gﬂ%ﬁ??ﬂé@éﬁ%@%@@ék@d ra—ﬁl?orﬁﬁf%hDNﬁld@Iétro?ﬁbnm a

rning

cton,

one

with bl ockln r nS|st| of 1

TBSACH. S8 ieRRg {é'f? edeass. '%E%ﬁ‘" -%?‘ﬁe These
Yinkehe I t Bhadahéél hai

PrannSgnallpitd] %?%25?. et *;‘“‘% R e e

2si ng the sane conditions described in Exanple 1.
After the acidic elution ste?
the teeth sanpl es are washed

_?_' UtARihoifl Yeciidh cb s of Higts Afhity IFiegermaiiBindingPhage Peptides

BST-0. The acidireated teeth, which have acid

oY%

resi st ant phage peptl des still

cribed i
eg nmore ti

attached a

n Exanple 1,
nmes with the

?\O@@g c?f 78‘) single

hheyamino

re used to

di
EX.-
cor

col |

anpf‘ MHNQ4\C grﬁd i

N a flmluemoeth S

ecriy Tnfec
mlens. Brnb.

tacted wit

117

738

PRI Nio?

S
eJn’pI e and th

5 c’;-g&ggnbv

e bi opanni n

prd

ced I(FL

nd
g

SPRCPRINIR

tlrre

After

the1t5h| rd

rog

to

are 1qu[3tf+gq%@

gttt a\,l

di r €205 y | lfe\éPSESPd'MRPM"?Z?

+ 'y
fFeatead 1t UUL

38 cehds, a

—are gscd
hd t hbcel | s

ne§ régEsehiefel furkéanet i¢edticabssglienddsitbiat

pl aques are ranhdomy picked for DNA isolation and
25equriearred out of 75 sequenced clones.

EXAMPLE 4
Selection of High Affinity Skin-Binding Phage Peptides

The purpose of this Example was to identify phage peptides that
have a high binding affinity to skin. The modified biopanning method
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anal ysis. The single plaque |ysates are prepared

follow ng the manufacture's instructions (New Engl and
wei2edsabsp3and the single stranded phage genon eCcDNA2005/007928

purified using the Q Aprep Spin ML3 Kit (Q agen,

Val encia, CA) and seguenced using -96 gill sequencing

pr i describes! idds@mpies 2iand= avas sed towdentlfuéhe inigheaffinity, skin-

PPl GRAPEEERU ooby 21 RO A B fpfuman s

| dejpf thbigrdcést h- bi ndi ng peptides is determ ned as
described in Exanple 6. EXAVPLE 20 Prepar ati orﬁi T%
Pept | de Ebgéklg sptwas/piepaned askiespliped FeExamMpP ree

A ORdsCof B g Fef e pURBPEE Sl A APAG Sidh bottom

ener cou

gooblbg@hnmg@)gmatusdslmg)thésaM| precadtg'eejuscnbed smExample 4.
i oxi de

de h
par Avtefal o§.2§eslm9§ BIAGhAa0 HaEUER LB IKEEGRRROIY g5 DNA
PO”LS d}\e @t{lﬂ; fPanalPsisAp6 98 refdated %Idrfee\ﬁéﬂijentlﬁed
sol Ut on 0

am nopropyl tri et’hoxysi | ane
(avdhkearhimofacidrséd uericshof this phageapeptides whick sppeaied Q,tlmes

16! 35T BRI BRI Bh BTLE  NO

after centrifuging to settlxxupbLE particles: The
resul tant particles are the treated Wlth_SuffICI ent
gl ut ar al deh@i@antitajiye |Chargcterization ght Affind

react with the surfac t : ups A tooth
bi ndi ng peptide, ide é 8' qD 8109{6 hod descri bed
i n Exanplmelfurpbse obitié Exdniple maSytoRgmntifinthe binding affinity of
t oot h- bi ndi ng peptide sequence is termnated with 1-5

15y3|nﬁ@93é§@ﬁﬁ§e§y feringeand EEAnus. The t oot h- bi ndi ng
pept-[+ ftﬁlﬁPB Ph élaﬂoﬁéé“ ar al dehyde-treated

ti tm&m%ﬁs coval ently coupl ed

to the p@h‘@ﬁclﬁn@edsb(wimg:lsp@mwpephnlengatausedjﬁhmparmg
t hrough an am ne ou OEtf%é tide. CLAII\/SV\h%  based
ol aithe@inding eharrctRrstoson difisse R RRIIE SSEUSFRs: A WRT-base

L1 580 S g ok i

294 ol utZiﬁfu réﬂamétBby 49, Mg @f hair ‘suptaceshadag ageﬁgngeg noise

37, 38, .42, 43, 44, 45, 4 47. 48,14

50 ratia of 95° {e 10" sThe Eiputder alihie tposdongd wec1o'gatu. it

and e
I\%?Jé%c? bg”énﬂ%i q;ﬂl:'af‘ ¢hi® 8BEAY et ubd theQsdptidereXprabsing

ndi ngdpeptlde as set forth in
SEQ pHagepaticle, nathermam peiidegapdinge based body

B uhor dNATER nuasveie it EIGR ISt B 1R M out nai
o) oﬁ@as gla%eGQH ebich vdesta 98welFlita? plategSiadermmThero the wells
were filled with blocking buffer containing 1mg/mL BSA in TBST-0.5% and
incubated for 1 h at 4 °C. The hairs were washed 5 times with TBST-
0.5%. The wells were then filled with 1 mL of TBST-0.5% containing 1

mg/mL BSA and then purified phage clones (1 0" pfu) were added to each

30 well. The hair samples were incubated for 15 min at room temperature
and then washed 10 times with TBST-0.5%. The hairs were transferred to
a clean well and 1.0 mL of a non-specific elution buffer, consisting of 1
mg/mL BSA in 0.2 M Glycine-HCl at pH 2.2, was added to each well. The
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5. Atriblock, peptide based body surface reagent

havi ng the general structure [(BSBP)m - S]n - BA,
woheromssoa) BSBP is a body surface bindi ng peppCuais2y/007928

BA is a benefit agent; c) Sis a spacer d) mranges

from1l to about 50; d an omlto about

10 SA0PIeS WRTehhigP §t§.%fnf9[:§5rr@a thg %Ph@fﬂsummuon
pepPlRErT f fis-PIGAISH g%Pr%%sEe%%*é%?‘éﬁ% T Bkted phages
confrort each wielllvegre, tramsiférsed teeatiew tbesfor titarimg arut secgiencing
tissue, and tissues of the oral cavity. 7. A body

sur Paglys Peagent according to Claim6 wherein the body
surface qonpet fSbGUhdEhade), wé efféd hays&vasﬁdndfe@m SM

surface reagent according to Claim6 whérein

sur batfer toprepase 4 0daldsaitl Hiutians @10’ toal RSy | A 1QNJb6t19U0t of

oincPRER FRSRE MrsTrE bt Co @ LR oo Bndhe B B raras

congNé Bxiglahd BiblailR)! and groie WEBtm@diaerforQO mﬁ\ aadithen
surface reagent according to Claim9 wherein

condiixedMth 3 Blsef agarese for thB ﬁeedgwmuwtftéﬁgwlsmgﬁ@ and 0.7%
6‘3' %ﬁﬁﬁéég%q 43 %S, Trl?ig'rﬁnxﬁhé% z;ﬁ%ha Grib 43:8 RldiumnPTG/Xgal
re ai ds alr volum Zin gent's,

ast :platee(hBSﬂe@inﬁOWithﬂﬁsg/L@gdr,l 0 eﬁtgiL IHW@taher.M gdnXgal) and
occl usi ves

ent accordin 0
c au'ﬂﬁ@%@%?'iﬂ'@*ﬁ@t% &h G BluS BagURR WeTe GRUN T Realculate
sel h f cationic
pol ??néeﬁﬂagég@%h\lﬁg%ur ct anitn:-rétﬂgtgt)y al cohols, fatty
ami nes, nonionic polyners, silicones, siloxanes,
gol ymer enul si ons, and nanopeir cles. 12. A body
urface reagent according to 9 wherein the
conditioner is a skitgr 6018iriBiRdiAL m@@@megr omt he
group consisting of al pha- Nydroxy ac bhefa- hydr oxy
acilds, pobyHesip hyal url ogER A NG: 1LpaPhE§€q|lter

polysallcylates vitamm A palrmt \9&652 =
acetate, gl \API‘I n, sonhitol ,8 siligq ones ne

derli vat i ves,gl anolin, |naturzg) oils and 1121 ¥ 1/@,5er| de
estfers. 13. A body surnface reageny accqy 0 dam
9 wherein thQ colorantl is alr ¢olor ngbg(glig_gd,

framthe grgap consi sti ng g1 dyes,| pi gnend X 0T

colfored mcr spheres. g ody surfa
accg,r__d_;_ag_t_ggg_an m-13 \mhnr the rh/a ?161138,&&!1‘“{ from

t he group cc@3| sti ng cf 4- rts@roxyrropylhﬁ?hm(f-

ni tir o- par aphenyl enedi clm ne 35 1.17 X 10

N, NFhydroxyejhyT - 2-ni tlr o- phgayl enedi amifngy x 10°

Characterization of Hair-Binding Phage Clones by ELISA:

Enzyme-linked immunosorbent assay (ELISA) was used to evaluate
20 the hair-binding specificity of selected phage-peptide clones. Phage-
peptide clones identified in Examples 1 and 2 along with a randomly
chosen control G-F9, KHGPDLLRSAPR (given as SEQ |D NO:63) were
amplified. More than 10™pfu phages were added to pre-blocked hair
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4-nitro-indole, Henna, HC Blue 1, HC Blue 2, HC Yell ow

4, HC Red 3, HC Red 5, Disperse Violet 4, Disperse
wehewlk28503 HC Bl ue 7, HC Blue 12, HC Yel | ow 2, PICr/sbkdosswn7928

6, HC Yellow 8, HC Yellow 12, HC Brown 2, D&CYeIIow

1, D&C Yellow 3, D& C Blue 1, Disperse Blue 3, D sper

vi os@faces. chie pameramaunieiphages Was algeraddad to Pre-blocked pig

rcoSHTRREoRsS & B In P iorSREE s hal RARIAG 3pEficty.
fromt heAgIrﬂg}@e earorsdig Bﬁné:fotﬁ&@gﬂadell\bppﬁﬁuu@&@s created by
Orange No. 1 the cal ci ug | akes of D&C Red

Nos.
11 asplwwamyer o0& Parafiim” | under dhe mmlmochgf atlwelfold I

" BB %'Cfb?rdgﬁgghu%‘gl'f‘w n}“r'lﬂf biGhay or a

T olna%/ér Iogfé\g%gs E) gggsm orfto offiﬁg Péfraﬁ%&}éi‘eaﬁ@théln tightening

nese Vvi chrom um oxli de,

titew uppﬂam dEor éaéhiﬁlbnmtd Ibenedledn&rmhaﬂcbvémt well nas
oxi de, barium oxide, ultramarine bl ue,

o1 t Metibateshtorcoh BoMa SeRPREAIEES 200aiL A Bigding bufer,
surf §ﬁ§ﬁ@f€g?ﬁ% AGH ?élddrggnlp(o égh‘?élaﬁ LS| nlgt:p‘?n TBS. A

mcr conpri se teri S€ ec
10 he sgeonp Minifelt systegn ofi thrpig y;kinyatethe bottom of the wells was treated

St y e e aaitaier e opalaRanSvAR o 85 A dontrok Jhgyplocking
sur iafer {th%gq%ene I@Wlﬂ\/@ﬂlnp%é's&@l%hé’én@bﬁit fig theth dey with

wherein t "agent ©'s an"oral benefit ‘agent
sel papedtdwels fThe systemps wens wu;sédu@ tiheswiithavash bulien s,

Bt CORB ARG N5 T ETDL am e el e g 200 . of TBST-

18Nt ig: DA dtaiRtRN %gsﬁﬂLaBSA'drﬁi %ﬂm@%ng@%ra‘lU@ copias) of

sal i vati ng agents A di bl .ock e- based hair
congiurified @lhaga\atutgj( whe agdeditaleash erLﬁit ufke §GIE§P)¢S WEFSCA

o i FER7 o BpdRrbin gkl Lpd SRS B Bphobhage

aboujasliepivedlBy wasHiry thekvellRetl tal20 tieradwith iTiBST—O 5% Then,
condi ti oner haV| ng the general structure BP).n
wherl®0nilapf berseradish @@mwcdﬁsﬁﬂa% @nfb@% ')&Wtﬁ
k
g bggﬁﬁ%?g%%h%gﬂgﬁﬁgf wacyﬁ‘WJBCa Lﬁ%& QGRS irf {E\%{Brlacﬁlﬁg buffer,

based
col avanaddey tongathwelemeriatulsateddout & gthBBymtemp@rature. The

o B A e e
10, GI% B.05%A P'ﬁ%traf@fédﬂﬂ.gbéﬁfé?né@frbﬁplééé‘m

havi ng he general structu C, wherein a)
NBP BistezhnaldgyRuodkfoyd pldapraSQdded to each well and the color was

25 allowed to develop for between 5 to 30 min, typically for 10 min, at room

U'\

temperature. Then, stop solution (200 pL of 2 M H2S04) was added to
each well and the solution was transferred to a 96-well plate and the Asso
was measured using a microplate spectrophotometer (Molecular Devices,
Sunnyvale, CA). The resulting absorbance values, reportéd as the mean
30 of at least three replicates, and the standard error of the mean (SEM) are

given in Table 10.
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b) Cis a coloring agent; and c) n ranges from1l to
about 10, 000. 22. A diblock, peptide-based skin
woabmroasss havi ng the general structure (SBP)n PCTUS2005/007928
wherein a) SBP is a skin-binding peptide; b) Cis a
coloring agent; and c) n ranges from1l to about
ﬁnggg.tﬁS. A triFIock pepti de- based hair conditioner
e general structurg MBP)m- Sln -
wherein a) HBP is a hair-b rng#%g“péptide] b) :82 is a
hair condi t i orReguiBJeELISA ASsayswith Skircand HBir m r anges
from1l to about 50; ande) n ranges from 1l to about
1,000. 24. A triblock, peptide based skin conditioner

s>

a\é¢@%ﬁt|§;e % {lgb Snal :H%l ndi Elg%p&e“p/}tl d] nplg)% SélEM

i n condi tli onNAy agent Ased S|i s a _space 'Atal!so m ranges

0 0 gboutyp0; and

L 620 094N r1a 7from 1ot bqut 0,
,Ogg.1 %5. A triDblock, pepti de-based haj r 801IC807?art 0015
aviGenteale |general structure (HBPYm- Sln - C,
ere[b@1 a) |HBP 465 a 1a| q-dy’«mdi ng pd4pt i da; h)))043 g a0.021

c ¢toringagent; (,) S

C T oo b h L s amaie o tle o [ondRe, " A 019

vavavav gy

26. Apg i bllock, 3;pept| deelmsged nai0.22:bl of an0.104vi g t(h@23

?MB&F“ L e bas [ 053z eb0d) PG o

G CUOT UT 11Ty GQCIIL,

i3 a ggacerl d) 48 r afges. F480m [1 t@26Boul 50;04dnd |e) )01037

Sk 0

rcrng_e&IEL rornrli tQ abouyt obgi&Ogﬁ 270 16§th bl §cda2 0.012

peptl Vhas n—caol
——H—gH aivH ||9 Lo i \’UIICI Al

stiructag e [(SBP¥3- S]ln 0.431 wher 0.103) $BP0i26Gy 0.022

hgi r-g le Pg pegél de; b)o_gzi s p cohgbi ng agefyz c) 9.023

I §

D30 58 0.414 0.119 0.287 0.045
C13 . 52 0.375 0.117 0.024 0.016
c18 50 0.34 0.197 0.132 0.023

As can be seen from the data in Table 10, all the hair-binding
clones had a significantly higher binding affinity for hair than the control.
Moreover, the hair-binding clones exhibited various degrees of selectivity
for hair compared to pig skin. Clone D21 had the highest selectivity for

10 hair, having a very strong affinity for hair and a very low affinity for pig skin.
EXAMPLE 6 |
Confirmation of Peptide Binding Specificity and Affinity
The purpose of this Example was to test the peptide binding site
specificity and affinity of the hair-binding peptide D21 using a competition
15 ELISA. The ELISA assay only detects phage particles that remain bound
to the hair surface. Therefore, if the synthetic peptide competes with the
phage particle for the same binding site on hair surface, the addition of the
synthetic peptide into the ELISA system will significantly reduce the ELISA

results due to the peptide competition.
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d) mranges from1 to about 50; and e) n ranges froml

to about 10, 000.28. A dibl ock, peptide-based oral care
woeamanssohavi ng t he general structure (OBP)n - POBAS2005/007928

wherein a) OBP is an oral cavity surface-binding

peptide; b) OBA is an oral care benefit age

d
nor ange§ esyRihetic dainkipdingenise D31, given 95&5@6}5 NGlas,

RS R p b sy iRk (OB SAR XS Rrodtiou IR B Rated
or éyntg]@ﬂc fEkInSanﬁlathldét gyepegst SHE, ILLNCTBA was add?d 40 the
care enefit a
e Eustan TheeRPanyenid copdiighs WS siiato et 45gd B
530 ﬁg’sﬂ‘%géfaea d%@aﬁs'e@ \'rﬁExéﬁ‘fp% 5CTHRAY, R PLCBffElnGlﬁg Buffer

9 wherein the ora cayi t
su(1>a&'BSbwrhhi 0o ﬂ'ermen%'lo and 1trogtml BSA)i angl ﬂ)@ptnfd@f thee pure

G HEPRsge ptsles iresa R B oAt RRE R the SRl T e,
PERIHiEI? coftalrieara QQﬁirb‘le & homadicHair Zﬁ'l@ﬁyrﬁtﬁeﬁ@ peptida 100 g )

has a binding affinity for hair, neasured as NMB50,
equds addes ta @mh wakcaresponging ie eanrentraline of §r8 mM). The

10;?' 85 Eo&gaﬁgﬁcgérﬂgg H%B?ﬂ%’ooﬁﬂ‘?erﬂ%?%g}e:@r ﬁ%opnrﬁﬁ oe%ﬁe_?ﬂ%kmg,
t 0 fgised BY firgiwishasivith IBSTHAS Y% Dhedemgirihd stepsywérer

3 i kb SO e gt o
26 d f b

SR i R At A
T SRS SRR SR o Rlest 55 AR

150 "ﬁ' Eﬁcaﬁ@ e v%%é’é“ﬁf'ﬁameﬂhear@ftﬁé ne@ans of the triplicate
surface-bi nding peptide is fromabout 7 to about 25

ami defeewinggonsd has a binding affinity for oral cavity
surfaces, neasured -5 as I\/BSO,Taqﬂga}H to or less than

10 M 35. A conditioner or colora ccording to Caim
3 1 wherein the haiReiltzdd Cdmpetitios &lLd$Ad by a

process conprising the steps of: (i) —previding—a

A% IIH

i brary oga,ﬁg@l nat orf al | y geRggoat ed phage- pept i 3fel!

9 th h
Hareces SR M A
Cco

phpge- pedgeepdai r conpl ex; 1. 878 0.104
Phage D21 and D21 1.022 0.204
Peptide
Phage D21 and 2.141 0.083
Control Peptide
20 These results demonstrated that the synthetic peptide D21 does
compete with the phage clone D21 for the same binding sites on the hair
surface.
EXAMPLE 7
Selection of Shampoo-Resistant Hair-Binding Phage-Peptides
25 Using Biopanning

The purpose of this Example was to select shampoo-resistant hair-

binding phage-peptides using biopanning with shampoo washes.
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(B) unbound hair, and (C) unconpl exed peptides; (iii)

i sol ati ng the phage-peptide-hair conplex of (ii); (iv)
welodeiongsos he weakl y bound peptides fromthe i setawsenos/007928

peptide conplex of (iii); (v) identifying the

remai ni ng bound phage-peptides either by using the

pol ynerlaswdehtn seleetshanupoatiresistant hairtinding peptides, a

orbiggaRg PR 8B st ek el A oot
PhasienNeRid sleadidd haiehwaeperimicd] 88 dabthiied tnelExém}?)De 2.
grow ng the infected cells in a suitable gro

rreltmistﬁﬂd efnesing spENANEBah dufigs te Waphrff theeunbounded phages,
e L i A ke L
?k&ﬂﬁhr{ﬂgo@ %btutldﬁs I(Banmba?red\/ lshlamksmoo Sheer Volgme sProgtor &

e Steps_o [OVI a |l pora C ri.a
geﬁeme?ocwﬁa@@aegﬁ’ﬂ)d@g rp?ﬁ n sepAra yﬁUﬁsstfﬁﬂb 3fba{rsyx BS
O bifsar Q%éﬁbsﬁ Tllfé waéﬁaa'h%.&gvé@rdn&ug%ealts rhfé@i hdton

onpri si e- pept | skin ¢ (B)
unbacctedascbells asadmbo(r@)ad im mmmtfaﬂ blepandmg méthod) described

i sol t|n e phage-pepti de-skin conplex of (ii); (iv)
10 ¢ 'l'j‘t BWefweakl y bound peptides fromthe isol ated

pepti de GSUTBhEA prbbleh w}th&w)s et i§ Mdeffétteoftegehampso
bound pﬁ e- pep tldes ei ther by using the pol rrerasemw

chanithe ehage @rah:ﬂitv é@tnfw\/aaqaemai éwo&hg@lta d@p’i c@gr@ igxperiment,
bag?@.te))\fvg{ g‘ﬁ%‘gﬁ eoé?‘ﬁ%‘?%y%av g]dé’c!]g}? 1094 §3B8o solution

Phestes RRPtdrtethek d‘p@l@l@iﬂkﬂ)thé epRitiohrngasbised tcsineant (biacerial
r ow ng the infected cells in a suitable

15 rregetan The ditersdthe shampee-treaiad .Wa&y%@g% lower than that of

D BB fEAte Thyegel Tt Sp A AT 67, fampdp 10afficts e pven
i Smcﬁgls@veda Panglagartoctlféshﬁge‘prabshmg? trifectshcm;bsgﬂfﬁ (i)
roviding a || br of co nerate .
b hBevpEhlesesiWg sh%meemra%lﬁ 216 Bl g AT OgTPRRtAes W
t | ut
C AitEEarEs SnbAnifTERR 1255 N B0l otnd a1 - and
20(C unconpl exed pept| des;

Table 12
Peptide Sequences of Shampoo-Resistant Hair-binding Phage Peptides
Identified Using the Biopanning Method

Clone Sequence Target SEQ ID NO:
I-B5 TPPELLHGDPRS Normal and 66
Bleached Hair
H-B1 TPPTNVLMLATK Normal Hair 69
25
EXAMPLE 8
Selection of Shampoo-Resistant Hair-Binding Phage-Peptides
Using PCR

The purpose of this Example was to select shampoo-resistant hair-

30 binding phage-peptides using a PCR method to avoid the problem of
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(iii) isolating the phage-peptide-nail conplex of

(ii); (iv) eluting the weakly bound peptides fromthe
wozolcaneds pept i de conplex of (iii); (v) identipgrmg2ineoros

remai ni ng bound phage- pepti des either by using the

pol ynerase chain reaction directl

_ wth the
pretpenpepiriduced damagmis e phaes: n1ym§ painciple of the PER) |

or_by infecti ial: b | ' '

B bR SR RUp BB 6 e ol gt feplerec
or Q¥h§ PR erelgafdiessof thel grnde’s vability, aindethat iretriecovered DNA
medi um and isolating and jde

. I f.yi .
phisagipepts, gegerponding do 8?%%“‘%4‘@ ng{ldé\ﬁegv%mceéapan then

re ' t j - .
5 o FRLREETAATRD ufbds Dhaly WA SLbS 1 Bt bheee

thpamit;tmsg o;: (1) {Jrgvi ding a library of comnbinatori al

gener a agepept i : i,ng.th '

O o P Shhatser e SRR T b DA 2 Sher

SO )| . R v . .

SohihSEepaIRNbR a8 cgfsypnta pagbiensusiead desrbed n
( CExampten] &fted the finaliwash, the phagedreated jairpwere subjected to

phage- pepti de- I f I f_ (i)

10 {1 B ol B vaete SEBuREBR ok THSD feratastiss! The
| SghahBEoRGMHEENSIRIWERXpaf infd &inkw {Ubk fillkdewitd ¥inig of vater,
renmai ni ng bound phage-peptides either by using the .
pgapdxhoasé fentd min éacelease the BRA. mistDﬁAr@ntammg, boiled
phage:.pepti de- i ni .
o SHREBO e B HAERBAERUE O RLDbR, Fhbimers
di peed iyt PCR Reactibageerp gpiate: MM3KEs 0412 Eerwantph’'ex

15, ST R ASGGACRIANTA A SR el BLRELEP avihiTare
| 499bh IR sl BE CBTARTIROTCALPTTTCETCNCCAQY, 6igkh SEQ ID
' - ba . CO

e pep sed conditi oner orant or_ oral
calNDB8adke POR eonyditiores wereS Jainins desaturing aki9ér &, followed by

B sl $h e P are s ol SeaAnd§0™5: B 2.0y The
r e%@lﬂ?r?@u@?&ﬁqﬁgm, anQMWQKESVe'c;%%N@@ EﬂbrarfdeioLat:)Ls) were

pept IS m ab 7 to about am no acids. 4 1.
20 Theligested sdthrestrittioo reizymesdrag tandAga6o br Tedigatian and

pestraiorteraoTe it s BB In 18 PLE 5 Bepie Pisplay
| eggbnRRes RSN EnB R BidlbR)ueseused. The amino acid
sequence of the resulting shampoo-resistant hair-binding phage-peptide is
NTSQLST, given as SEQ ID NO:70.
25 EXAMPLE 9
Determination of the Affinity of Hair-Binding and Skin-Binding Peptides
The purpose of this Example was to determine the affinity of the

hair-binding and skin-binding peptides for their respective substrates,

measured as MBsg values, using an ELISA assay.

30 Hair-binding and skin-binding peptides were synthesized by
SynPep Inc. (Dublin, CA). The peptides were biotinylated by adding a
biotinylated lysine residue at the C-terminus of the amino acid binding

sequences for detection purposes and an amidated cysteine was added to
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42. The peptide-based hair conditioner or the

pepti de-based hair colorant of Caim18, 20, 23 or 25
wohers@2ss08 he hair - bi ndi ng pepti de has the am neCcaisenos/007928

sequence selected fromthe group consisting of SEQ ID

NGs: 1, 3-59, 64, 66, 69, 70, 76-97 and 98. 43. The

pepé Caterhiseglobiersetuedce dherarinotanid peguenieesoolstba

Ki I t of Cl }
SIRReR Y e FRSEmHEANGRD feabs SauRdg Tebfe 1.
sel ect g4, fHé?l”ééljﬂgleQr HiPproeagiret uskl Whs SE@NdHNOTRe setup of
1, 99- 10 and The pepti de-based nai l

cdhe rsarfacefspebdlcra&well system wmd vweg the samg as B]qmeﬁ@nbed

5 bib e s oSl s i 58 b S enfseggvicte
\‘:;dé??keﬂgg Z}h%@% bgg%rd(ﬁhlpgrﬂloﬁﬁw #&m Hibece Chemical Co.,

18 2
ockfard; tie) aufaropnttﬁﬁﬂIPQrﬁBH? agem?ow'@@s@f %'g{‘%%ﬁarﬁsd’}’#h
bgﬁ%ﬁﬁ‘%g/ 3 %ﬂcﬁlmc‘é rfy:flfr %ttﬁh‘fﬁ@ré‘t%re S{/afAbYs coftdftrations of

group rm nated sil oxanes,
Vi tbm’uny]étéw bir&img peptmle gieré added tveagh welloinsubated for 15

o A A A R P o
eﬂ?}?éhfgglr? }é rebt%ﬁ/ J‘il%ﬁéérédllsh gRféxidase (HRP) conjugate
mn ied silicone der

I vatives

[ ( G?Iemeﬁ:hgﬂn)caamm] was pytied yel eagh welli (e Hg IPeswelikans

gf%@a oet kbahr)nﬁg@gpm ﬂ%p%@lﬂ% &tgpfﬂgeﬁ'\%baﬁdﬂ 1RO URNs

ZW%P@%‘%%M@X HiReB iETBSTAN5%, 2neimasacipat tdorh éasmpd@ture.
Th e peptide-based skin conditioner of Cirgtlmlg

15 whEingilly, thieecalai devalepmentbanthfiegeasureme Vé%ﬁee%er?quﬁd as
th | SLi f | [icylat |
ol Jesrba PoBRamblegfy Coi [o fera. Tactic acid: malic
aci d, :FBE 'trge ﬁ%a@grérﬂéﬁ%f‘l\%gﬁ bflihedheiiid-skiACothplexes, the

galacta roxyvareric acid, salicylic

ac 'fcﬂlov&uéé gféé@}i}ﬂé %%é@rﬂ?ﬁrﬂie%@%mm ftedted to block the

pr opane epti de- based hair col orant h
Cl andogenous Bibtintie tiee linhd hivwasidepedyeadding Séf@PE?é'ﬂfBB to the

203 " Bleckina Plfis, AR B PRSP, g SR heloe

‘W}ﬂﬁ B-bibtin Rﬁglo'ék tRe Bktess gtrsmavidnybiedig sitésnelhe remalnmg
N, N-hydroxyet hyl - 2- ni tro-pheny| enedi am

;‘eﬁ%%?‘zﬁi?S‘f*”i‘éﬁ%“’é’???%f‘i‘%“ﬁﬁb Pl ol oo, anc

nai | colldeaiasulis V@prﬁlprlﬁt?dla%(’\‘@@v?\ﬁé'ﬁgﬁ% cpﬂgeﬁ@%ﬁ] e

ﬁgggpg' S 1onaerasead Respgs U Pafedd aﬁ%wﬂ%%egé‘ﬁ%%&%gm
265 G, Tor MiSsc et o 55 e RF T ot b

t t t
|S aLsgl%u %@5’ Tgfnlﬁo% ﬂﬁ%g@&@oderﬁgnﬁgkg gggte’c@br&ﬁ‘&hg Affinity
col FraghaitbiftimigpetRides (B2 1R8BS, earml I-B5) and the skin binding

peptide (SEQW ID NO:61) for their respective substrate was high, while
the binding affinity of the hair-binding peptides (D-21 and 1-B5) for skin

30 was relatively low.
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the coloring agent is selected fromthe group

consisting of D& Red No. 2 1, D&C Red No. 27, D&C Red
wonersgesse. 5, D&C Red No. 2 1, D& C Orange No. Pa0US2005/007928

titani um di oxi de, zinc oxide, D& Red No. 36, D&C

Orange No. 17, the calciumlakes of D& Red Nos. 7,

11, 3 1, 34, the barium | akablgf13HeC Red No. 12, the

strontium | ake D& C Red No. 13 t he ym num | e of
FD&C YeSummans of MBsgpia 2 b t

No. 6, the alunm num | ake of D&C Red No. 27, the

alum num | ake of D&C Red No. 2 1, the alum num | ake of

rabsind PePlige | EcplfieSciRhpe) | | CRUEERETT 1 GeMBen M

| tramarine bl ue, carlesteddl ack, | and di hydro yacetone

u
50. Thebé)feptl de- baégél I‘ffﬂ@ -H AErNo%la\PHéﬂt or ona{(g®

€ |ca9cu|. of—CHat m2z23, 20 2T 29 Wne gén

he spdc#r is sel e%E@dlﬂ‘N@fﬂz he ﬂ%ﬁh%'ﬁa i m'é}Xn
I hanol|_gari ne, et hstegm QorEe! . | paloreidnahand wi Bh w07
r

c

t

e

chain length of| 6 carbon atons, eng gl ycol
Wth 3 to 6 repeating units, nh ﬁ%%ﬁ?@@géﬂ r

Y

Y

c

—

Fopanghaqi de,  but sEen® NOED! butl-'}’llb@mm ycoI adixdeQ™

R AR N 1 RS I R

[ (o] r\yl \JII

a| kKSEQUDENGS61 ahd SEQNID NO-74l kYl dPigiSien 5 1. The10

pepihdgdpmiaed tesd ividreMistinylatbd atthie Gtteﬂhmusoafrthe ammo acid
reagent of Caim23, 24, 2 26 27, 29 wherein

5 spbtﬂ@inng sequenaesi al a@@mld%uedgcyatﬁlm@wgé afideddto ?&r
m t.he t f glycine, alanine, serine,
g‘”m W%%@e&féﬁ@@fs d’éggtz‘gl?'he pepti de- based oral care
reagent according to clains 28 or 29 wherein the

benefit agent is selected_from:t h? group consi sting of
white col orants, whiteni enzyrres

gm : P! 3&%@3@% dfa @"&b’tl&% H¥eddC BN Black Halragglrolr%rg
10agent (Sj T¢‘§Cdmgbse ofittds Exbimple ivag tagxsepzre ﬁpeptﬂﬂ%based-
pt -
uh @a'ebcﬁw blﬁgﬁ%@ar?cﬁwangﬁiﬁ@a Lrt e e Pdisaiading otde
selget. ivd SUsEre II§'Né'w%ofbsih%téd?&c%fofrﬁé%@%bmtpé@eles

ZIrCOﬁI umS| cat e, titahl um di oxi d e, and titanium
di d‘mmﬁmoqxfaheucarm btk prinicles preisdenclinnaliged by reaction

care,r ent t.0 cl a

o vt 2t amons e ripb RS LR e R D oo
15peréPﬁlh9?8§ pS. p“l‘ﬁé?@ﬁ@(ﬁ)na‘l|tétﬁ§§mon%lﬁ(§|@§adme§were then

esteras ysaccharide hydrol ases. 55. The

pemuvabntlbdmbeld(b@ me specific balgbinding #eptideg to clai m 52

oA SR T o

aacor di \EAPgRafia bes, 1Baie G Do iiss, Paaea, M), 206

selfd £9 é bmeJAQoBrmaﬁﬂprcﬁmomwe)mhydrochlonqe (Aldrich,

20 Milwaukee, WI) were added to a 100 mL round-bottom flask and 30 mL of

dioxane was added. The flask was purged with nitrogen for 5 min. Then,
the flask was sealed with a rubber septum and the reaction mixture was
stirred at 65 °C for 14 h. After this time, 50 mL of deionized water,
prepared with a Nanopure water purification system

25 (Barnstead/Thermolyne, Dubuque, IA), was added to the mixture. The
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of wntergreen, oil of peppermnt, oil of spearmnt,
ment hol, nethyl salicylate, eucalyptol, and vanillin.

w6 2oochhesopept i de- based conditioner, col orant, 8CcTMSA105/007928
care reagent of Caim 23, 24, 25, 26, 27, or 29

wherein the spacer is a peptide conprising the anino
acdituted gakition was esntrifugedioiogligetdhe funglicilized cagbanpblack

oGBS Al s 3P P ol e
4 i, SIS o Ryt s o s
24Thisovashingand ceNBHVSIRIIVAGRES WaS FCRIABH i<MAES fimes! The

ef .Lva. i de- ' . . of

5 & i pRE3 ot bidck ety Sisrdihan dngd by gopinninon.
aPSfltﬂ'l_%SIslz%fﬁ-%UZBgmtegﬂedkHair 'u‘-‘=':=-«9gj olonatD21
0 alm or . : i ti
conpr | sH9 PAFPRsSET i iastioninasop RIAISCH AN FEWG dad group of
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conprising an effective amount of the peptjde-based
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cons rasives, sur tants, chel ating
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20 c opoatidrisnf deienizeth meatgr. oThe gleanvtaietlayesweig alheembined and
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25  Coupling of Amino-Functionalized Carbon Black with t-Boc-D21-Peptide:

Amino-functionalized carbon black (87mg), t-Boc-D21-peptide

(80mg) and dicyclohexyl carbodiimide (22mg) were added to 3 mL of

tetrahydrofuran (THF). A solution of dimethyl aminopyridine (17 plL) in
several drops of THF was added dropwise to this mixture with stirring.

30 The resulting dark suspension was heated to 40 °C for 6 h with stirring,
followed by stirring overnight at room temperature. Trifluoroacetic acid
(0.6 mL) was added to the product and the mixture was stirred for another
6 h. Then, 5 mL of deionized water was added to the reaction mixture.
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i sol at ed phage- peptide conplex of (c); e) infecting
bacterial host cells directly with the phagepepti de-

woady/ess0B ace sanpl e conpl exes remai ni ng af t er PETAIS2005/007928
(d); f) growing the infected cells of step (e) in a

S abl e growt h ned] and saol ating and
uﬁ??l"f“}ﬁ%@ waﬁec%aé@es@ta @‘3& rrlfméﬁi 2 k@%me@n%naiﬁnt
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surface bi nd| ng peptl de JoNEMBLE 41t he body surf ace.
: f

the conmpel ﬁUrpﬁs@bf tﬁlsﬂER”aﬁl%lé Watsh@ dyélar sémalead)ﬂ mum whlte
the formati on of said protective |ayer. . A net hod

f ohafrmﬁg@eaoqntts!@emsaﬂecarbyerblaﬁk laalpéplor@r@t pigRaed in
on skin or |ips conprising applying the
10 o%oé?pgéloﬁ of daimb59 to the skin or |ips and
al | ow n@\ bined!é of maturainwbite halrc(appmb(enaﬂeWeN)@pwcesyarorA

IR RRal Bal I PeHeR Sef Srap s 1ae-: Relsgse. NYS whs deaned
ﬁgpyqﬁ.xmg J\/Lﬁfﬁ OSHE f olf@t)?msogfb it g%rcgd ﬁﬁﬁbherﬂh&ﬁ whalfed at

737 The nethod o erein
colgasi iSttirnes withaligtilieddvater.t Aftehdiying ov aig, therdleahesf hair was

16 &7 STSTSAH fiteitamir Py SeRBSPrIINg S0 dhe Farieding D2
haipepfigs- c@rtﬂﬁ’f blagk Walrf&ﬂbl'bnﬁ RREAPES it Exéﬁ@l& 16 Xissolved in
seconds. 75. A nmethod for coloring nails conprisin

apﬂﬂwhg’ftdmﬂlﬁdwat@m Aler @wn@dbethajmwas v@shiechat Jeass 5 times

b el PRy e

abcrlhte dyerklginda@s tvasheduhrédtives aitsa 30% shampbbadiution
coloring skin or lips conprising apply the cosnetic

20 ¢ o fiB8RieNedProoY Sbﬁﬁlﬂ?%@)’t"@”ﬂ@f singithg hayir 'ﬂ%bg shampogprgolution
n .
o TReDing Wi dlsst PRt HRFEPIRRIHEY Phebd Rst 9P gimes
ab«mlm distilkrwates. Th% fin&l oelon of tHeodyed) | ratura weyte hrabvwas very
%el ashes conprising applying the cosnmetic -
coHﬂ khlackn of daim6 1 to eyebrow or eyel ashes. 80.
The nmethod of O aim 79 whexghfpjtpgoconposition is
appl i-ed to the eyebrows or eyetashes for a period of
25about 5 secoRdmparatiabofia Reptideddamtxd Hair Conditioner

The purpose of this Example was to prepare a peptide-based hair

conditioner by covalently linking the hair-binding D21 peptide, given as
SEQ ID NO:46, with behenyl alcohol using carbodiimide coupling.
Behenyl alcohol (Aldrich), 81.7 mg, and 62.0 mg of dicyclohexyl
30 carbodiimide (DCC) were dissolved in 2.0 mL of THF in a 25 mL round-
bottom flask. A solution containing 0.25 g of the 9-
fluorenylmethyloxycarbonyl (Fmoc) N-terminal protected form of SEQ ID
NO:46 (95% purity, obtained from SynPep, Dublin, CA) in 2.0 mL
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8 1. A nethod for coloring hair, eyebrows or eyel ashes

conprising the steps of: a) providing a hair coloring
woaopaksBon conprising a hair col orant sel ect edTfuseows/007928

the group conS|st|ng of : 1) (HBP)n - G andii)

[ (HBP) n wher ei n HBP is a hair-bindi ng

peaw@@yfozyna@npl@ (Ql\/tFawms ﬁ@d%mhe @90\@ mixtgees ThesimS0 ub

ooy o OR8N
an gtirimgl, ehenrdautiohanixture IwiasngaMhed @atid9 °Qefoe(3t le,carigythen at
e euEi Syt Hentog s s o e
5 CO%@l‘J‘ﬁr‘n%ﬁ b ﬂegg{éi‘é%ré’?orw foféf' tl‘ﬁs I(’ﬁﬁ;né tR8TRk&iIré Yvas

orma reactrion on conpris
phdgssebmdt ind25- imdui of eibyimcetate( amng thmbnwad:techpeptlch&mras

o sskapEed Hueagrir uBlas e, O pity St dpioBfbetiViajer fay each
V"e%K{r&cﬁ’(SW nvha %%éy ¢Ratdté %ﬁb&@ wassqeb@t&ﬂ aR@Mhé %ﬁhyl Scetate

conpl ex of

denti f t he remai ni ng oun
phw@fﬁﬁmaﬁie@l@g tarr@tarwvaeo regorc hEhg epspiing:seliccpradyct was
t
< i S\ g hE PP SETF B s B RRHIF, and

h03t5 ffll bbpigefigdivkl washdded ttﬁd@lbiagle pephirfieo ghaip of the D21
onpl ex remaining after step L rowi ng the infected
A

celﬂeﬁtldﬂ d hisimbgreswas stikrad fﬁ@rdz raqen tegmq;ﬁmﬁ@ agddhen the

PN Wire g BCRERY PABLY 873pornth APBePLa RS T el

25 paoduist was cisarastérized dyd GAVBL ng affinity for hair,
nmeasured as MBso, equal t ess .than 10 M andb)
19appl ying the hair col oran&émg—(% hai r, eyebrows or

eyel ashes f oprépdrhiign %Féfﬁé‘gti%BtBééHd HBg GeRifiiferbased
col orant t OWS oI eyelasnes. 82. A

met hod fldre punposaef thip Exaetie wasl tayweparle a peptlde based hair

p pt i bas d con n air .c risin
¢ Rongliignar B cRgeEnHfikog e ERIRISATBL gt E D21
ha'p’eptlde, given as SEQ ID NO:64, with octylamine using the
20 heterobifunctional cross-linking agent 3-maleimidopropionic acid N-

hydroxysuccinimide ester.

Octylamine, obtained from Aldrich (Milwaukee, WI) was diluted by
adding 11.6 mg to 0.3 mL of DMF. This diluted solution was added to a
stirred solution containing 25 mg of 3-maleimidopropionic acid N-

25  hydroxysuccinimide ester (Aldrich) and 5 mg of diisopropylethylamine
(Aldrich) in 0.2 mL of DMF in a 5 mL round bottom flask. The reaction
mixture turned turbid immediately and then became clear several minutes
later. The solution was stirred for another 4 h. The solution was then
dried under high vacuum. The product, octylamine-attached

30 maleimidopropionate, was purified by column chromatography using a
Silica gel 60 (EMD Chemicals, formerly EM Science, Gibbstown, NJ)
column and DMF/ether as the eluent.
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condi tioner selected fromthe group consisting of: i)

(HBP)n - HCA; and ii) [(HBP) - S)k - HCA wherein 1)
wWoBRcigssa3 hai r - bi ndi ng peptide; 2) HCA is a haPCT/US2005/007928

condi ti oni ng agent 3) nranges from1l to about 1, OOO

4) S is a spacer mranges from1l to about 50; an

6) k raf§REXIMGEIY &dnat%‘me abey proghist wasriaged o a 5 mL
h t
oo fou DOt RRR RS0 ing Gt Sk e HiteRnERIDPf peptidg (obtained
coffiioim SyoPep) ngme,r%)scgl\pdla@seh _ pEQ IN{D 68) ?ndmamu o0.1 M

it h or
Bt S ML I e T AR

co i ’ &ink) d of
om0 e o L
|

of p(eesld@)jo g Paguence aktkl r;anblmudmgdaaﬂ ipgptide (SHEQ Haa

 NHERPIEIARRLER. Bl ity Bt B8, 8

polpydductsthecCBIDR 1 pestideohaif comditibiyenwitas putfied by extraction
phage- peptl de- hair conplex remaining afterstep (D), or

by Wihrater/etheact eri al host cells directly with the

10 Phage- pepti de-hair conpl exxAfiBiIphp9 after step (D),
grom ng the infected celIS—Tm asurtable growth

medi um I%reoarammmﬁmﬁ’eahdeﬂdasew@amboq Blaek Hair Colorant

h - tid f th cells, wherein {he
e, papeiiEEoss BN Eraml whs o Piepale SBoeidsbased

ac baﬁooamaswaw%omraﬁt GQnéfcfafBBﬁ Mat:re Ehé‘:ﬁh% f app?Hél?z%d with

as MB50, equal to or [ess than ylng
t hethaaol agwreli Themammipgr qfap)epttldea afttacbmﬂ tatheo@nygntiiack

fo I Lve | aye 83. A nethod for
15 %[r]nﬁ%gé)g'a%r oég'gqﬁgé ﬁ%@?mb%' §ﬁﬁ(¥38?- l'i ps conprising

t herepsptioniof Ack) FORSHHIAIIREd Easlsdm BlRkePSidR@s! tion

conprising a Skl n conditioner selected fromthe group

consi st ™8 16990 mL bemmriwas adsged 36 g iof carsmrylack (Nigpk-
- $6041Q from Degussa, 100 g of ammonium persulfate [(NH4)2S;05] (98%
from Aldrich), and 333 mL of 1.0 M H2S0, (98%, GR grade from EMD

20  Chemicals) aqueous solution. The mixture was stirred with a magnetic stir

plate for 24 h at room temperature. After this time, the reaction mixture
was transferred to a 500 mL plastic centrifuge tube and centrifuged at
8,500 rpm for 20 min. The supernatant became clear and was removed.
The product was washed 6 times with deionized water using centrifugation

25 to collect the product after each wash. The final product was neutral (pH =
6.0) and was dried by lyophilization for 24 h. The average size of the
functionalized carbon black particles was 100 nm, as measured using a
particle size analyzer (Microtrac Ultrafine Particle Analyzer, Microtrac Inc.,
Montgomeryville, PA).

30  Preparation of Amino-Functionalized Carbon Black Using Ethanolamine:

Two grams of the dried, acid functionalized carbon black, 25 mL of
ethanolamine (99% from Aldrich) and 1 mL of concentrated H2SO4 (98%,

GR grade from EMD Chemicals) were mixed in a 100 mL round bottom
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wherein 1) SBP is a skin-binding peptide; 2) SCAis a
skin conditioning agent; 3) n ranges from 1 to about

wWo 20802843 S is a spacer; 5) mranges from 1l teCcawsmios/007928

10

15

20

25

50; and 6) k ranges from1l to about 1,000; and wherein
the skin binding peptide |s sel ect ed

cdlapki Jhagniiuse vaspstirged rapidiyvain amﬁﬁ%’tw.sgf %?%%Sfreﬂuxed
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vﬁ%%l%éﬁ bt ]}é %BHH%@PSMWIJ eomhtehmal pRORIcE as
np ex’'o entifying the renaining
Emrww?@epgndaﬁsedmmb% sopindizatjon fier b hy nheadréed,
reaclti1 o |
c caineyfngianalag carten bEck was et dRpRfad fwaL"
bact eriflg Q@i&g{?ﬁﬂn@ogﬁlbﬁ%‘th{e mﬁdﬁohblﬁzed carbon black was

phage- pept | l ex remai ning after step [R
granalyzed by ESGAat the BsPIOBt Carporaig 8951% f@rr/émlutlca Science.

ph@éﬁ%@?ﬁ%@%?@éﬂ%ﬁ 238"? é&%ﬁt&%%ﬁi Ot V%@l%esurfact? of a material

hRaskdreRiurides Adsf rGtB?eéﬁimJWalé'né@sh@lbabcﬂﬁnamlﬂmnergles
aC|ds and have a bindin afflnlty f % skin, neasur
aﬁcmotenetmef elenenits|in tqpaw il Qﬁo thg iy efﬁﬁ@ﬁ‘ﬁ@d and
t Ki |
§§: gﬂ%@?g@?{; 8?].’)&%& ?%Jail%ﬂgé (?{ﬁgquvdélﬁ’ﬁtg%gﬁforrgftlog on
rrers@lwcé @dimp@élﬂbnnG'h%N(metw ehéngy ozfcblnqa elactrngstemlttgd @pevides

sk.rﬁormt&?ééﬁéuﬁiméa@rﬁ%ﬁ%L&qﬁ%gp%ﬁo T Bles of e urtace
5&?55%‘ rkﬁ;ﬂs E % téégx?%al Sburce BbEd wds é\hﬁﬁ@ésuﬂ'h anode
with an energy of 1253 6eV. The samples were analyzed at a 45 degree
exit angle (approximately 5 to 10 nm sampling depth). The ESCA analysis
results are shown in Table 14. For ethanolamine-functionalized carbon
black, the surface was mainly composed of unreacted —~COOH groups and
~C(=0)-OCH,CH;NH, groups. To calculate the ratio of amine (y) to
carboxylic acid groups (x), a simple equation was used, specifically,
yl(x+y) = (N%/14)/(0%/32) for ethanolamine. The results are given in
Table 14.

Table 14
Results of ESCA Analysis of Functionalized Carbon Black

Sample C% (0% |N% |S% |-NHy-COOH

*

Acid Functionalized Carbon | 89 10 ND 0.1 0
Black

Ethanolaminie 87 10 2.6 ND | 1.47
Functionalized Carbon
Black

*ND means not detectable
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2) Cis a coloring agent; 3) n ranges from1 to about

10,000; 4) Sis a spacer; 5 mranges from1l to about
wo6Qpo6angs08) k ranges from 1l to about 10, 000; aRdT/US2005/007928

wherein the skin binding peptide is selected by a

met hod conprising the steps of: A) providing a library

of conbi natori al generated phage-peptides; B)

lih @frc\hﬁnbimrn@fuanafzee/’@amoﬁm@cﬁwuth tBORD2 1tPeptide:
forma reaction solution conmprising

phage- pabe|am@ng+€unct¢nﬂqhzed carhan bl@ﬁb@@mpl%fkvvﬁre then
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5 V\EN(DMGbOIEH‘&t B@@br&ééteﬁrlbm pleptite Wart Stineyitedias descnbed in

ex of identify the renai n| n bou
%g?@ pﬂpda)sheém taﬁanoﬁynmrwgzqz%éam B tnBOC-

iiﬁf.?f -PEpfd () hi icRRiRhgaeard Eﬁ'i“.‘*%g 20) @A Were

hoﬁddedltbéS Mchéd:dafrgrhydrbmraﬂneTlﬁﬁ)agA -gudyttdndef ski n

ooty APy ENg (GRME S]tq(%%e‘é&]ﬂﬁ%&%g' Atbpeiot hF e
10! d%He&yc{rﬁéwfs%gtogﬁi%gg?(ﬂij'@tvhﬂ‘?étl%lh ereg[l d%fr I's,

whérern €s are out out
25 sagpensien iwis freated 4o d0LDofon G hngnthfs‘tnrmmg ;follcmred, ki istirring

d
Zﬁ@r&‘é?r‘?’nééﬁav%%@“%%&ege?ﬁﬂ%ae%rﬁ’ev%ém'e Soc Bttagthebroup
or gdRthe B21 p%gfﬁbhﬁﬁluﬁ%ac@ibcﬁdld‘ grm@' (056 ARYR¥ASAddEd to the

he steps of providing a nail polish conposition
c orgrod smtragwchthaam ixtwelvasstiredfaanathér®m tThengbdnp of

15 udiiotieag vigs s g8 fo s i iie: THF TR e
S O:dgn{grfgggg 2?3 ;500 b BSIEEMin bAMtAe Sapehrtantiiad@bcarted.
The solid remaining in the centrifuge tube was washed with deionized
water and centrifuged again. This washing was repeated until the pH of
supernatant reached approximately 6.0. The dark residue was then dried
20 using a lyophilizer for 2 days, yielding a dark powder.

The amino-functionalized carbon black particles and the peptide-
linked carbon black particles were analyzed by ESCA, elemental analysis,
and TGA (thermogravimetric analysis). The analytical results showed that
the organic layer on the carbon black modified with ethanolamine was

25  approximately 12% of the total weight. After the D21 peptides were
attached to the carbon black patrticles, the peptide weight percentage was
in the range of 18 — 30%. Therefore, for a 100 nm carbon black particle, a
total of 9.5 x 10* molecules were attached to the surface after reacting
with ethanolamine, and a total of 7,700 D21 peptide molecules were

30 attached to the carbon black surface after reaction with the peptide. A
calculation of the peptide density on the carbon black surface, revealed
that each D21 peptide occupied 4 nm?, which is comparable to the peptide
density attached to the phage, approximately 12 nm?.
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5 mranges from1 to about 50; and 6) k ranges from1
to about 10, 000; and wherein the nail bindi ng pepti de

womaheosed by a nethod conprising the steps 8E€T/UA2005/007928

10

15

20

25

30

providing a library of conbinatorial generated
phage- pepti des; B) contactl ng the library of (A) with

a nail sarrpletoforma Mgﬁléolutlon conpri si ng:

hage-
E:|)|I)O Sk | ot 0 r 88ldrant"d

phage- FeR £@bhER!a 1O Tvabd;
weakl y bOLPLgSBept | des frm t hg %&ﬁ%ﬁtﬁ%ﬁdgmmmw of

ggggéll%{l péptideycarbpn iblraei haiycalgrartte r emai ni ng bound

react i ﬁpedlli)gi béﬁ%ﬁﬁ%‘hcé? ﬂgggagé%ig rée ngléﬁ)r%%angpeaf

nQERCAbES IR ERAmpRS #0. L O tg[e Shages pont 1 de-nai L

gglrrlpls eIx“;] pmguqfunr@Séﬂt(réQ 5 8 F ), RERPHGTRE PHflect ed
Whé%@ﬁ\eg t%’(’e‘ftr}t.&f uﬁ%tﬁ@o ﬁ‘ﬂ‘_dof' % @édﬂ?@faé\m‘i for 10

i MRS piTage- romthe grown ce
Wrmrrfsam tl’ﬂéh whelgsd peleasts sinssewith distiied Lwater t Aftadiying in

20 e ot was A 19 2L el Atlcle wets
b)@ﬁﬁt\ﬁ@‘g sbﬂﬁloﬁ%f'%clﬂh‘ﬁﬁﬁfz D2 |§é’ﬁt|deocérb©nmél<5colafant

or a oral care benefit reagent
and@é@lkledziwnﬂynls of ﬂshléeotwqben %ﬁ@ anni,ylgg s cg r%gt for ?5

EL% 3'{12 agklgrv?%s @%}%tﬁ] ﬁ‘nargag Anc—‘f’ §JO { (%&% Soltien
QD:%@@HS f?oik) sik&Rpbs) By drsFDing &he siyarapoé 8okut|bnmdhortge wells

I's an oral care benefit a ent

r aagdsjef:anhmgntt d h&bothe pig, sidrowag yinged $ M %%@rdg %tgl;ednwater
;3285 > 18rre05{5n511 \ %eﬁﬁp ggta% d‘frbﬁ'f‘ﬁh?é’rn%ﬁ@ﬂélll-lél@

Eare Cavi
sufh,36RefY &Kt Peoducts (Bellerose, NY), was treated in the same manner

as the pig skin.
After washing, the pig skin showed negligible dark color, while the

hair was very light black. These results demonstrate that the D21 peptide-

carbon black colorant has specific binding to hair, but not to skin.
EXAMPLE 16 |
Preparation of a Peptide-Polysiloxane Hair Conditioner

The purpose of this Example was 1o synthesize a D21 peptide-
polysiloxane hair conditioner. “The reactive side functional groups of the
D21 peptide, given as SEQ ID NO:46, were fully protected so that the
reaction with the polysiloxane proceeded only with the C-terminal group of
the peptide. In addition, a tripeptide spacer, consisting of glycine
residues, was added to the C-terminal end of the binding sequence.

Fifty milligrams of the fully protected D21 peptide Fmoc-
R(be)T(tBu)N(Trt)AAD(OtBu)H(Trt)PAAVT(tBu)GGG (where Fmoc means
fluorenylmethoxylcarbonyl; Pbf means 226,4,7-
pentamethyldihydrobenzofuran—5-su|fonyl; tBu means t-butyl; Trt means
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peptide is selected by a nethod conprising the steps
of: A providing a |library of conbinatorial generated
wohema2grept | des; B) contacting the library of ¢e&)/Useios007928
a oral cavity surface sanple to forma reaction
ri sing
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nmef hod ﬁ‘ﬁ r di ng%to an one of Clains 81-86, wherein
B §>an|

15 { hikom shandBaro/anl gehe produchselglion upMAG was
IS 12
oD A P erToel fodh ouRrf aitBreodaof SR
Li tﬁfmoyivsﬁiﬂylm&ebtim to\Ndstetrhine-the. mblecuthr waight. dEhe original
Nermur and 0, i de- Based Condi.ti.one
RS ofilin O g ZSasiiivas it Siple B BB b yas not
960bserved in the separation region of the chromatogram. The D21 peptide

20 had a sharp, low molecular weight peak, and the product sample

contained 2 peaks, one from the free D21 peptide and a broad peak,
which was attributed to polysiloxane grafted with D21 peptide. The

weight-average molecular weight (My, ) was calculated from

polymethylmethacrylate (PMMA) standards. The My of D21 peptide and

25 the peptide-polysiloxane conditioner were 4.7x10°, and 4.4X104,
respectively.
A cleavage reagent (referred to as Reagent K) having the following
composition:
trifluoroacetic acid/H2O/thioanisole/ethanedithiol/phenol (85:5:5:2.5:2.5,
30 by volume) was used to cleave the protecting groups from the side
functional groups of the D21 peptide. Reagent K (1 mL) was pre-cooled to
-20 °C and then, added to 100 mg of the D21 peptide-polysiloxane
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<16 0> 104 <170> Patentln version 3.2 <210> 1 <211> 8
<212> PRT <213> Artificial Sequence <220> <223>

weélabee/kssosi ng peptide <400> 1 Leu G u Ser Thr PCo/usy®s/007928
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Met Lys 1 5 <210> 2 <211> 7 <212> PRT <213> Artificial
Sequence <220> <223> Ski n-bi ndi ng pepti de <400> 2 Phe
Thon@ionSer The miRtue Arap sinsdtor $>4 B atroem temperafuremaf

<213> Artifjcial Seguence <220> < ik abiadi
odan Reaasnb s daferapn oo Thef g oo
er‘?o . ﬂnilb%dp BabGerdied fbnt hd N-te?mirti2of PgTperditesby
trfici Sequence <220> <223> Haj I -bj ndi ng pept i de<4
0 a@idingi6 1L.aumgsys 20avol &b pirgeiding i 63@'-[ 9 b‘eﬂﬁﬁ"gﬂé g%@telmng
I:)'rfgr 30 ?ni%?foﬁ%\}vgé b@ ﬁ%ﬂ)ﬁ]g%der high vacuum. The final product
was not completely soluble in THF, DMF, or DMAC. GPC analysis of the
final product was not possible because of the low solubility.
EXAMPLE 17 ‘
Effectiveness of Peptide-Based Hair Conditioner

The purpose of this Example was to demonstrate the effectiveness
of a peptide-based hair conditioner in reducing frictional forces in human
hair fibers and to compare its performance against a commercial
conditioning agent. Fiber friction is a significant contributor to combing
behavior of hair fiber assemblies (i.e., multiple fibers). The single hair fiber
characterization of frictional forces can be related to the combing behavior
of the hair assembly. Interfiber friction studies illustrate the improvement
to the hair surface from conditioner applications. The lower the interfiber
friction, the smoother the hair looks and feels, and the easier it is to comb.
The interfiber friction measurement method employed in this Example is
one of a few hair fiber tests to give hard, quantitative data and is generally
accepted in the industry.

The peptide-based hair conditioner described in Example 12, which
consists of the hair-binding peptide given as SEQ ID NO:46 covalently
linked to behenyl alcohol, was used in a formulation consisting of a mixture
of 0.25% by weight of the peptide-based conditioner and 1.5% by weight
of Performix™ Lecithin (ADM Lecithin, Decatur. IL) in distilled water. The
aqueous solution was mixed at 7000 rpm for 4 min using a Silverson
L 4RT-A High Shear Laboratory Mixer (Silverson Machines, Inc., East
Longmeadow, MA) with a general purpose disintegrating head and a 0.95

cm mini-micro tubular frame. A 0.5% solution of Dow Corning® 929
Cationic Emulsion (Dow Corning Corp., Midland, MI), a commercial

conditioning agent, in distilled water was prepared using identical mixing

conditions.
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<212> PRT <213> Artificial Sequence <220> <223>

Hai r - bi ndi ng peptide. <400> 5 Arg Val Pro Asn Lys Thr
wdabosihsso¥al Asp Ay Ala 1 5 10 <210> 6 <211> pTARID/007928

PRT <213> Artifici al Sequence <220> <223> Hai r - bi ndi ng

pepti de <400> 6 Asp Arg Hi s Lys Ser Lys Tyr Ser. Ser

Thr LysEgeepenredanl b:fgwﬂwazr saaatpheq $l Wﬂéﬂowﬁag jgporters
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;ééﬁJZ rffgr efjg%‘? te]s;lggz%gf Fﬂ%éﬁé?ﬁbé\fstw&‘eclhﬁhersed in the

ndi ng peptid
conditioner solutions for 5 min at approximately 35 °C without agitation.

Afterwards, they were rinsed for 1 min in lukewarm water and then dried
overnight at 21 °C and 65% relative humidity.
Frictional force measurements of treated hair fibers were measured

10 by the Interfiber friction test using a single-fiber friction apparatus, as

described by Kamath et al. (J. Appl. Polymer Sci., 85:394-414 (2002)).

Hair fibers were evaluated at high normal forces (high load) (0.74 g)

against a chromed steel wire, crosshead speed of 1 mm/min, using an

Instron Tensile Testing machine. Low normal forces (low load) (8.5 mg)
15  were measured against another single hair fiber using the TRI/Scan™

Surface Force Analyzer (Textile Research Institute). This apparatus
measures small forces with a Cahn® microbalance (mass resolution of 0.1

mg) and features a computer controlled stage. The results of these
measurements are given in Table 15.
20
Table 15

Results of Friction Measurements

Friction Force (F;)
Low Cationic Peptide High | Cationic Peptide
Load | Emulsion | Conditioner | Load | Emulsion | Conditioner

87



<400> 9 Thr Arg Lys Pro Asn Met Pro Hs Gy An T
r
Leu 1 5 10 <210> 10 <211> 12 <212> PRT <21g> Y

weanbicfoegioal Sequence <220> <223> Hair- bi ndi ng pepise®s/007928
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<4D0> 1 Ty |G
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a“lﬁb%ﬁzl )<g&§£&’ Pro fapiys |lpigels9 | baoBro| Pra.6e7

<400> 10 Lys Pro Pro His Leu Ala Lys Leu Pro Phe Thr

Er’l{?. - 5 10 <210> 11 <211> 12 <212> PRT <213>
ificia |S <2>3> Hai [ - b n erf.l
nfe(ﬁ@ Arg%ro 2’ FF(@D 9| perfn(dp

Thr Ser His Arg|lie H's

> 14

Mean 1.275 0.304 0.081 0.055

The peptide-based conditioner had a lower average friction than the
Dow Corning® 929 Cationic Emulsion conditioner in both cases.

Subsequently, a conditioning sample of 1.5% lecithin was tested for fiber
friction (low load) and the average mean frictional force was 3.366 mg,
indicating that the conditioning effects observed with the peptide-based
conditioner was not due to the presence of the lecithin in the formulation.
These results demonstrate the effectiveness of the peptide-based hair
conditioner.
EXAMPLE 18
Preparation of a Peptide-Based Hair Colorant

The purpose of this Example was to prepare a peptide-based hair
colorant by covalently attaching the D21 hair-binding peptide (SEQ ID
NO:46) to Disperse Orange 3 dye. The dye was first functionalized with

isocyanate and then reacted with the D21 peptide.
Functionalization of Disperse Orange 3:

in a dry box, 14.25 g of Disperse Orange 3 (Aldrich) was
suspended in 400 mL of dry THF in an addition funnel. A 2-liter, four-neck
reaction flask (Corning Inc., Corning, NY; part no. 1533-12), containing a
magnetic stir bar, was charged with 200 mL of dry toluene. The flask was
fitted with a cold finger condenser (Corning Inc., part no. 1209-04) and

with a second cold finger condenser with an addition funnel, and was

placed on an oil bath in a hood.
Phosgene (25.4 mL) was condensed into the reaction flask at room

temperature. After phosgene addition was complete, the temperature of
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<211> 12 <212> PRT <213> Artificial Sequence <220>
<223> Hair-binding peptide <400> 14 Arg G n Arg Pro

waypeocAgsobi s Phe Phe Ser Arg Pro 1 5 10 <210> p6TAR1MD3/007928
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12 <212> PRT <213> Artificial Sequence <220> <223>
Hal r-hinding peptide <220> <221> M SC_FEATURE <222>
eihe. oil athwwasraisedhta-8G/E and thedDispeme Qpange 3 suspension

<4§83’5??5§§§ 1 Fétioh s cromlis G 00 ekt afsP2 h,
Xawhile mdrﬁtoﬁﬁgﬁhe léaetibhltemt%raﬁllé anBigas<ddSrarge from the
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Pr f?le]a&_ﬁxgﬁn <A¥t@?a&altl6§%a: s domptete thERdacaht were heated at 64

Artifici Sequence <
°C for 1 h and then allowed to cool to room temperature with stirring

overnight.

The reaction solvents were vacuum-distilled to dryness, while
maintaining the contents at or below 40 °C, and vacuum was maintained
for an additional hour. The reaction flask was transferred to a dry box; the
product was collected and dried overnight (15.65 g). The desired product
was confirmed by proton NMR.

Coupling of Isocyanate Functionalized Dye with D21 Hair-Binding Peptide:

Isocyanate functionalized Disperse Orange 3 [(2-(4-
isocyantophenyl)-1-(4-nitrophenyl)diazene ](16mg), prepared as described
above, was dissolved in 5 mL of DMF and added to a solution containing
75 mg of non-protecied D21 peptide (SEQ ID NO:46), obtained from
SynPep, dissolved in 10 mL of DMF. The solution was stirred at room
temperature for 24 h. The solvent was evaporated yielding 91 mg of a
purplish powder. The product was analyzed by MALDI mass spectrometry
and was found to have a molecular weight of 1766 g/mol, consistent with
covalent attachment of the dye molecule to the peptide.

EXAMPLE 19
Selection of Tooth-Binding Peptides Using Biopanning

The purpose of this prophetic Example is to describe how to identify
phage peptides that bind to teeth with high affinity.

Extracted human teeth, which may be obtained from a Dental
Office, are cleaned by brushing with soap solution, rinsed with deionized
water, and allowed to air-dry at room temperature. The teeth are placed in
a 15 mL centrifuge tube (Corning Inc., Acton, MA), one tooth per tube.
The teeth samples are treated for 1 h with blocking buffer consisting of 1
mg/mL BSA in TBST-0.5%, and then washed with TBST-0.5%. The teeth
samples are incubated with the phage library (Ph.D-12 Phage Display

89



<223> Hair-bi ndi ng peptide <400> 17 Trp Leu G
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Hai r - bi ndi ng peptide <400> 18 Ser Asn Phe Lys Thr Pro
Leu E’ro !_eu Thr_ G_ n Ser 1 5 10 <210> 19 <211> 12 <212>
PREptdd Ribrant Kit) andivasbed 4 Adineusing dhe $amacendifions ng

PSR Bl st il 5 ot

CESHEVE, | PPRUEnserrhin s o ot et s
ohitionUTTer <ntghen washed e Upes WHpIBSE 8%, The Scid-

Sl e, R A oo a0 gidear

A{ged t& dirBctly infect E. coli ER2738 cells as described in Example 2. The
amplified and isolated phages are contacted with a fresh tooth sample and
the biopanning procedure is repeated two more times. After the third
round of biopanning, the acid-treated teeth are used to directly infect E.
coli ER2738 cells, and the cells are cultured as described in Example 1.
Single black plaques are randomly picked for DNA isolation and sequence
analysis. The single plaque lysates are prepared following the
manufacture’s instructions (New England Biolabs) and the single stranded
phage genomic DNA is purified using the QlAprep Spin M13 Kit (Qiagen,
Valencia, CA) and sequenced using -96 gl sequencing primer, as
described in Example 1.

The identified peptide sequences will have a binding affinity for
teeth. The binding specificity and affinity of the identified tooth-binding
peptides is determined as described in Example 6.

EXAMPLE 20
Preparation of a Peptide-Based Tooth Whitener

The purpose of this prophetic Example is to describe how to
prepare a peptide-based tooth whitener by coupling a tooth-binding
peptide to the white pigment, titanium dioxide.

Dry titanium dioxide having an average particle size less than 2 ym
(available from E.l. du Pont de Nemours and Co., Wilmington, DE) is
treated with a solution of 3-aminopropyltriethoxysilane (available from
Aldrich) in dry acetone to covalently attach amino groups to the surface of
the titanium dioxide. The excess reagent is removed by decantation after
centrifuging to settle out the particles. The resultant particles are then
treated with sufficient glutaraldehyde (available from Sigma Chemical Co.)

to react with the surface attached amino groups.
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<210> 22 <211> 12 <212> PRT <213> Artificial Sequence
<220> <223> Hai r-binding peptide<d 0 0 > 2 2 Gu Thr
woabockiegso& N Thr Pro Leu Ser Asp Arg Pro 1 5 10CT2$0085/007928
23 <211> 12 <212> PRT <213> Artificial Sequence <220>
<223> Hai r-bi ndi ng peptide <400> 23 Leu Pro Ala Leu )
His |ie &taolkyinding perjide; ifdentified usingthexmethoghdeseripsd in
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Artificial Sequence
groups on glutaraldehyde through an amine group on the peptide.
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<220> <223> Hai r-bi ndi ng peptide <400> 26 Thr H's Thr
G n Lys Thr Pro Leu Leu Tyr Tyr Hs 1 5 10 <210> 27
we 2024583 <212> PRT <213> Artificial Sequence<B@0mrs2005/007928

<223> Hai r-bi nding peptide <400> 27 Thr Lys Gy Ser

Ser Gn Ala lie Leu Lys Ser_Thr 1 5 10 <210> 28 <211>

7 <212> PRT <213> Artifici 8LA4MRience <220> <223>

Hai r - bi ndi ng peptide <400> 28 Asp Leu His Thr Val Tyr

Hs 15 <210> 29 <211> 7 <212> PRT <213> Artifici al

FEW?%?ER%&‘S?%SEM r- bi ndi ng peptide <400> 29 H s
<213>yA1 tifi A{lgair-ﬁrélaﬁ%g%%ot%?%g@g%@%é?lei 9{9@3&%{%@% of
PeaE K995 807 H 9, R0 1Yak2 1# #,asAke, 17218, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 64,
66, 69, and 70.
2. A nail-binding peptide as set forth in SEQ 1D NO:60.
3. A skin-binding peptide as set forth in SEQ 1D NO:61.
4, A diblock, peptide based body surface reagent having the

general structure (BSBP)n — BA, wherein

a) BSBP is a body surface binding peptide;
b) BAis a benefit agent; and
c¢) n ranges from 1 to about 10,000.
5. A triblock, péptide based body surface reagent having the

general structure [(BSBP)m — Sin - BA, wherein

a) BSBP is a body surface binding pepfide;
b) BAis a benefit agent;

c) Sis a spacer;

d) m ranges from 1 to about 50; and

e) nranges from 1 to about 10,000.

6. A body surface reagent according to either of Claims 4 or 5
wherein the body surface binding peptide binds to body surfaces selected
from the group consisting of hair, nails, teeth, gums, skin, corneal tissue
and tissues of the oral cavity. '

7. A body surface reagent according to Claim 6 wherein the
body surface comprises an epithelial cell layer.

8. A body surface reagent according to Claim 6 wherein the

body surface comprises an endothelial cell layer.

92



1 5 <210> 31 <211> 7 <212> PRT <213> Artifici al

Sequence <220> <223> Hair-bi ndi ng peptide <400> 31 Met
wénaocloessoIyr Tyr Leu G n 1 5<210> 32 <211> 26 reTAS200R007928

<213> Artificial Sequence <220> <223> Hai r-bi ndi ng

Gy Ser % VAPORy UGS TgROantRopordlad B ptpek ot ¢ or 5
' ' %ﬂ@l’elﬂrﬁ\‘é E g @%geﬁgfs sdeded T%%the’3§23> Jonshs bﬁz%fzng

RT <213> Artifi equence <220> <
pepﬂ;@ldl@ntsﬂ,@md @hdiionaPso His Asp Thr Ser Ser Gy Gy

au Lys Wo Rborlisulegersiognadpitald faftawikssiine
30 é‘&l‘ﬁjltﬁﬁ{er\@belﬁbfeoeﬁénﬁh@ drbdip OBAsiYEng 8P I’(’aﬁkﬁgﬂq@aﬂé hair

<211> 7 <212> PRT <213> Artificial Sequence <2
<229saighliening aide nlaipsprengdid@ening aids, halr volumizing agents,

astringents, exfoliants; emollients; humectants, and occlusives.

11. A body surface reagent according to Claim 9 wherein the
conditioner is a hair conditioner selected from the group consisting of
cationic polymers, cationic surfactants; fatty alcohols, fatty amines,
nonionic polymers, silicones, siloxanes, polymer emulsions, and
nanoparticles.

12. A body surface reagent according to Claim 9 wherein the
conditioner is a skin conditioner selected from the group consisting of
alpha-hydroxy acids, beta-hydroxy acids, polyols, hyaluronic acid, D,L-
panthenol, polysalicylates, vitamin A palmitate, vitamin E acetate, glycerin,
sorbitol, silicones, silicone derivatives, lanolin, natural oils and triglyceride
esters. ;

13. A body surface reagent according to Claim 9 wherein the
colorant is a hair colorant selected from the group consisting of dyes,
pigments and colored microspheres. |

14. A body surface reagent according to Claim 13 wherein the
dye is selected from the group consisting of 4-hydroxypropylamino-3-
nitrophenol, 4-amino-3-nitrophenol, 2-amino-6-chloro-4-nitrophenol, 2-
nitro-paraphenylenediamine, N,N-hydroxyethyl-2-nitro-phenylenediamine,
4-nitro-indole, Henna, HC Blue 1, HC Blue 2, HC Yellow 4, HC Red 3, HC
Red 5, Disperse Violet 4, Disperse Black 9, HC Blue 7, HC Blue 12, HC
Yellow 2, HC Yellow 6, HC Yellow 8, HC Yellow 12, HC Brown 2, D&C
Yellow 1, D&C Yellow 3, D&C Blue 1, Disperse Blue 3, Disperse violet 1,
eosin derivatives, and halogenated fluorescein derivatives.

15. A body surface reagent according to Claim 13 wherein the
pigment is selected from the group consisting of D&C Red No. 36, D&C
Orange No. 17, the calcium lakes of D&C Red Nos. 7, 11, 31 and 34, the
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<400> 34 Lys His Pro Thr Tyr Arg Gn 1 5 <210> 35

<211> 7 <212> PRT <213> Artificial Sequence <220>
we28®@284B r - bi ndi ng pepti de <400> 35 Hi s Pro MeCT®82005/007928

Ala Pro Arg 1 5<210> 36 <211> 7 <212> PRT <213>

i e S i S AT

<2308 fuPUf RIS PR ALl ENECOIERg 0. o i

SerRéd NoAREZ, af B&E2R6d N38 242131!]91 of PEI&Q:BIWN«Z;LBM oxides,

40T VIR SRR oS, danisixige BRpLiB slodde
nanoparticles, zinc oxide, barium oxide, ultramarine blue, bismuth citrate,
and carbon black particles.

16. A body surface reagent according to Claim 13 wherein the
microsphere is comprised of materials selected from the group consisting
of polystyrene, polymethylmethacrylate, polyvinyltoluene,
styrene/butadiene copolymer, and latex.

17. A body surface reagent according to either of Claims 4 or 5
wherein the benefit agent is an oral benefit agent selected from the group
consisting of white colorants, whitening agents, enzymes, anti-plaque
agents, anti-staining agents, anti-microbial agents, anti-caries agents,
flavoring agents, coolants, and salivating agents.

94



<211> 7 <212> PRT <213> Artificial Sequence <220>

<223> Hair-binding peptide <400> 39 Leu Gy lie Pro
waRmeAsgsobeu 1 5 <210> 40 <211> 12 <212> PRT <BCBAS2005/007928

Artificial Sequence <220> <223> Hai r-bi ndi ng pepti de<4

OO>4OAIaLsProI|eSerGInHlsLeuGI g dy

Ser 1 5 1® <PAdiblaak, peplise-based fair mﬂlf@mﬁawng the general

Artificial Sequence <220> <22 3> Hair-binding peptide

<408pucturepHBPing- BGA 1eeino Ala Ala Ala Ser Ala Thr

Thr 1 5 10 <210> 1>.12.<212> PRT <213>

Artificial S 5‘53"2'3& BL-bIAg PERfifey ndi ng pepti de

<400> 42 Asp ¥ pdhs ShirGondiicainy SoditgaRar |ie Met
Thr 1 5 10 <2tigl3£)> 43 s<211g 12 <2 1.I2ri§P tgglg»

Artificial Sequentngesfmm 1 to about 1,000.
19. A diblock, peptide-based skin conditioner having the general

structure (SBP), — SCA, wherein
a) SBP is a skin-binding peptide;
b) SCA is a skin conditioning agent; and
c) nranges from 1 to about 1,000.
20. A diblock, peptide-based hair colorant having the general

structure (HBP)n — C, wherein
a) HBP is a hair-binding peptide;
b) Cis a coloring agent; and
c) nranges from 1 to about 10,000.
21. A diblock, peptide-based nail colorant having the general

structure (NBP)p — C, wherein
a) NBP is a nail-binding peptide;
b) Cis a coloring agent; and
¢) nranges from 1 to about 10,000,
22. A diblock, peptide-based skin colorant having the general

structure (SBP)nh — C, wherein
a) SBP is a skin-binding peptide;
b) Cis a coloring agent; and
c) nranges from 1 to about 10,000.
23. A triblock, peptide-based hair conditioner having the general
structure [(HBP)m — S]n - HCA, wherein
a) HBP is a hair-binding peptide;
b) HCA is a hair conditioning agent;
c) Sis aspacer;
d) m ranges from 1 to about 50; and
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<223> Hair-binding peptide <400> 43 Gu G@n lie Ser
Gy Ser Leu Val Ala Ala Pro Trp 1 5 10 <210> 44 <211>
W 2006228593 PRT <213> Artificial Sequence <220> r@R2182005/007928
Hai r - bi ndi ng pepti de <400> 44 Leu Asp Thr Ser Phe Pro
Pro Val Pro Phe His Ala 1 10 <210> 45 <211> 11<212>
PRT <213> Art ﬁ?lrbfadlgeSé‘ERf@ﬁcf@ abophJ,QB 3> Haj r - bi ndi ng

e Isg(ure 00>6\‘41$'?h°8!k E%&u%%aéégsﬁb%fﬁag@@; E%gﬁ"g%é general
<405{rh§é@%(ﬁenc <2§@>¢\ witetginHai 1 - bi ndi ng pepti de

Al'a Asp His Pro Ala Al a Val

Thr 1 5 10 <2}9>S@p ,gam BiAdiFglpaptiRT <213>
Artificial Sequence <220> <223> Hair- bi ndi ng peptide

<400> 47 Ser [duSBArs Brekinveendifieninge@dand Gy Pro Lys

lie 15 1,0 c) Sis aspacer;

d) m ranges from 1 to about 50; and
e) nranges from 1 to about 1,000.
25.  Atriblock, peptide-based hair colorant having the general
structure [(HBP)m — Sln - C, wherein
a) HBP is a hair-binding peptide;
b) Cis a coloring agent;
c) Sis a spacer;
d) m ranges from 1 to about 50; and
e) n ranges from 1 to about 10,000.
26. A triblock, peptide-based nail colorant having the general

structure [(NBP)m — Slh - C, wherein
a) NBP is a hair-binding peptide;
b) C is a coloring agent;
c) Sis aspacer;
d) m ranges from 1 to about 50; and

e) n ranges from 1 to about 10,000.

27.  Atriblock, peptide-based skin colorant having the general
structure [(SBP)m — Sl - C, wherein
a) SBP is a hair-binding peptide;
b) C is a coloring agent;
c) S is aspacer;
d) m ranges from 1 to about 50; and
e) n ranges from 1 to about 10,000.
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<210> 48 <211> 12 <212> PRT <213> Artificial Sequence

<220> <223> Hai r-bi ndi ng peptide <400> 48 Thr Asp Met
wWa2mcARes0Pr o Thr Lys Ser Tyr Ser Asn 1 5 10 <2pO®/U4205/007928

<211> 12 <212> PRT <213> Artificial Sequence <220>

<223> Hai r-bi ndi ng peptide <400> 49Thr lie Met Thr Lys

Ser Pro Zdr LAditdeck, peptidepased oral cerggsagentdraving the

<212> PRT <213> Artificial Sequence <220> <223>

Hai gengrabistidCtyen QBRI BBA Sha®iN Pro Ala Leu Asp Gy

Leu Arg G n Pro L Arg 1 5 10 <210> 51 <211> 12 <212>
PRI <2335 Ar (7Y QHAIS TR GaltL33780e BRI aRP IR nd: ng
pepti de <400 1 brdi'caré\ba . Pro Leu
Leu Ala Pro ib)gbl%mfz%%J55622112§Trzag/<¥ér§’2§%5m <213>
Artificial Seguantanges from 1 to about 10,000.

29 A triblock, peptide-based oral care reagent having the
general structure [(OBP)m — S]n - OBA, wherein

a) OBP is an oral cavity surface-binding peptide;
b) OBA is an oral care benefit agent;

c) Sis a spacer,

d) m ranges from 1 to about 50; and

e) nranges from 1 to about 10,000.

30. A peptide-based oral care reagent according to either of
Claims 28 or 29 wherein the oral cavity surface-binding peptide is a tooth
binding peptide. “

31. A conditioner, or colorant according to any one of Claims
18, 20 23, or 25, wherein the hair binding peptide is from about 7 to about

25 amino acids and has a binding affinity for hair, measured as MBs5g,

equal to or less than 10° M.

32. A conditioner or colorant according to any one of Claims 19,
22, 24, or 27, wherein the skin binding peptide is from about 7 to about 25

amino acids and has a binding affinity for skin, measured as MBs5g, equal

to or less than 10° M.

33. A colorant according to any one of Claims 21 or 26 wherein

the nail binding peptide is from about 7 to about 25 amino acids and has a
binding affinity for nails, measured as MBsg, equal to or less than 10'5 M.

34.  An oral care reagent according to any one of Claims 28 or 29
wherein the oral cavity surface-binding peptide is from about 7 to about 25

amino acids and has a binding affinity for oral cavity surfaces, measured

as MBsp, equal to or less than 10° M.
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<220> <223> Hai r-bi ndi ng peptide <400> 52 Ala Lys Thr
Hs Lys His Pro Ala Pro Ser Tyr Ser 1 5 10 <210> 53

wWe 20062024583 <212> PRT <213> Artificial Sequence rRMS2005/007928
<223> Hair-binding and nail -bi ndi ng pepti de <400> 53
Tyr Pro Ser Phe Ser Pro Thr Tyr Arg Pro Ala Phe 1 10
<210> 54322114 qondifiarer gprplocant3 acaprding ta glaim 31 Wherem the

SRR3R AR ey B RS 5,  fp

<210> 55 <211%j)20 prdvidingRlibramaef dkfrhbihamrwll Semeeated
<220> <223> Hal r- bi ndi ngapeptl de <400> 55 c,yg Al a AI

Gy Cys Cys Thr cyPhAaga-Repfidesis Gy Ala Cys Cys Gy
510 15 Ala AI(@I Thicofl21ird tl;%é@%égggg)zﬁéﬁ alﬁalfgé Ic-,P BTforma

<213> Artifici Sequence r-bin
peptide reaction solution comprising:

(A) phage-peptide-hair complex;
(B) unbound hair, and
(C) uncomplexed peptides;

(iii) isolating the phage-peptide-hair complex of (ii);

(iv)  eluting the weakly bound peptides from the isolated
peptide complex of (jii);

(v)  identifying the remaining bound phage-peptides either
by using the polymerase chain reaction directly with
the phage-peptide-hair complex remaining after step
(iv), or by infecting bacterial host cells directly with the
phage-peptide-hair complex remaining after step (iv),
growing the infected cells in a suitable growth
medium, and isolating and identifying the phage-
peptides from the grown cells.

36. A conditioner or colorant according to Claim 32 wherein the
skin binding peptide is isolated by a process comprising the steps of:
(i) providing a library of combinatorial generated phage-
peptides;
(i) contacting the library of (i) with a skin sample to form
a reaction solution comprising:
(A) phage-peptide-skin complex;
(B) unbound skin, and
(C) uncomplexed peptides;
(iii) isolating the phage-peptide-skin complex of (ji);
(iv)  eluting the weakly bound peptides from the isolated
peptide complex of (jii);
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<400> 56 Trp His Asp Lys Pro G n Asn Ser Ser Lys Ser
Thr 1 5 10 <210> 57 <211> 12 <212> PRT <213>
wonbicfoegioal Sequence <220> <22 3> Hai r- bi ndi ngrPpEIS2@E/007928
<400> 57 Asn Ju Val Pro Ala Arg Asn Ala Pro Trp Leu
Val 1 5 10 <210> 58 <211> 13 <212> PRT <213>
Artificial SefWiencdderitifging4he semaining bpuod phagemeptides

<400> 58Asn Ser Pro. G.n Ala Asp Ser Val Al _
lie Ay 1 5 10 <2 ﬁlt@ylgg é@gi&e Egﬁ/gﬁrgg eh?lnirfafgéh directly
Artificial Sequenc

00> 2O ThE G r A@gﬁ%ﬁe%aﬁaé%btlb@éhlg?é\gﬁﬁsrg?ﬁmlﬁg after

Leu 1 5 10 <210> 68tepXiv)>onby Eﬂ@@mgiPaCtqulgaost cells {jlrectly
AR Tl e S T
Ser 1 5 10 <210> 6étep (iv), growing the infected cells in a suitable
growth medium, and isolating and identifying the
phage-peptides from the grown cells.
37. Acolorant according to Claim 33 wherein the nail binding
peptide is isolated by a’process comprising the steps of:

(i) providing a library of combinatorial generated phage-
peptides;

(i) contacting the library of (i) with a nail sample to form a
reaction solution comprising:

(A) phage-peptide-nail complex;
(B) unbound nail, and
(C) uncomplexed peptides;

(iii) isolating the phage-peptide-nail complex of (ii);

(iv) eluting the weakly bound peptides from the isolated
peptide complex of (jii);

(v) identifying the remaining bound phage-peptides either
by using the polymerase chain reaction directly with
the phage-peptide-nail complex remaining after step
(iv), or by infecting bacterial host cells directly with the
phage-peptide-nail complex remaining after step (iv),
growing the infected cells in a suitable growth
medium, and isolating and identifying the phage-
peptides from the grown cells.

38. An oral care reagent according to Claim 34 wherein the oral
surface binding peptide is isolated by a process comprising the steps of:

() providing a library of combinatorial generated phage-

peptides;
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<211> 12 <212> PRT <213> Artificial Sequence <220>

<223> Ski n-bi ndi ng peptide <400> 61 Thr Pro Phe His
weenochPrgsosEl u Asn Ala Pro Gy Ser 1 5 10 <210> 62TAR11D3/007928

20 <212> DNA <213> Artificial Sequence <220> <223>

Primer <400> 62 ccctcatagt tagcgtaacg 20 <210> 63

<211> 12 <217#) PREontkdingAheilibrary af (Sadthen oral sppfase sample

<223> Control peptide<400> 63 Lys, H s G Asp Leu
Leu Arg Ser Al a Prtgq%alregc @galfggnggn@f%@.m <212>
PRT <213> Artificial sisgeepestidezsit saadeée sample complex;
Cysteine-attached (hgi r- bl ngi'ﬁt pepti de <400> p64 Arg ,

Thr Asn Ala Al a AYB)Hirbgeid QXI%ASWW%C%q‘mWﬁv agdy Gy

AT oial sequends) TsATRESd PERBEEC” 0 v g

site (iii) isolating the phage-peptide-oral surface sample
complex of (ii);

(iv)  eluting the weakly bound peptides from the isolated
peptide complex of (iii);

(v) identifying the remaining bound phage-peptides either
by using the polymerase chain reaction directly with
the phage-peptide-oral surface complex remaining
after step (iv), or by infecting bacterial host cells
directly with the phage-peptide-oral surface complex
remaining after step (iv), growing the infected cells in a
suitable growth medium, and isolating and identifying
the phage-peptides from the grown celis.

39. The peptide-based conditioner, colorant or oral care reagent
of any one of Claims 18 — 29 wherein peptide is from about 7 to about 45
amino acids. .

40. The peptide-based conditioner, colorant or oral care reagent
of any one of Claims 18 — 29 wherein the peptide is from about 7 to about
20 amino acids.

41. The peptide-based conditioner, colorant or oral care reagent
of any one of Claims 18 — 29 wherein the peptide further comprises a
cysteine residue on at least one end of the peptide sequence.

42. The peptide-based hair conditioner or the peptide-based hair
colorant of Claim 18, 20, 23 or 25 wherein the hair-binding peptide has the
amino acid sequence selected from the group consisting of SEQ 1D
NOs:1, 3-59, 64, 66, 69, 70, 76-97 and 98.

43, The peptide-based skin conditioner or the peptide-based skin
colorant of Claim 19, 22, 24 or 27 wherein the skin-binding peptide has the
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<400> 65 Leu Gu Ser Gy Asp GQu Val Asp 1 5 <210> 66

<211> 12 <212> PRT <213> Artificial Sequence <220>
we28®@284B r - bi ndi ng pepti de <400> 66 Thr Pro PpPOT/@S2005/007928

Leu Leu Hs Gy Asp Pro Arg Ser 1 5 10 <210> 67 <211>

20 <212> DNA <213> Artificial Sequence <220> <223>

Pr i aminoacid sequenca gelectesiremdbe gheum cousigting st §5Q ID NO:2,

<2 3, 5212> <213> Artificial Sequence<220>
<2%.%§ ﬁﬂgérgn&m 68 cgtaacactg agtttcgtca cca 23
<210> 69%42117hd peptde-babEd nall Ldtorant of Clairal2 1Se2@ wherein

<220> <223> Hai r-bi ndi ng peptjde <400> 69 Thr Pro
Thrthasraibkindingpentide has theanmine 3gid seqdenes &%'fe{?d%fg the

<212up GAfting T SEQ ID NOs:7, 8, 19-27, 38-40, 43-45, 47, 53, 57, 58,
59 and 60.

45.  The peptide-based hair conditioner of Claim 18 or 23
wherein the hair conditioning agent is selected from the group consisting
of octylamine, stearyl amine, behenyl alcohol, vinyl group terminated
siloxanes, vinyl group terminated silicone, vinyl group terminated methyl
vinyl siloxanes, vinyl group terminated methy! vinyl silicone, hydroxyl
terminated siloxanes, hydroxyl terminated silicone, amino-modified silicone
derivatives, [(aminoethyl)amino]propyl hydroxyl dimethyl siloxanes,
[(aminoethyl)amino]propyl hydroxyl dimethyl silicones, alpha-tridecyl-
omega-hydroxy-poly(oxy-1,2-ethanediyl), amodimethicone, and
nanoparticles.

46. The peptide-based skin conditioner of Claim 19 or 24
wherein the skin conditioning agent is selected from the group consisting
of polysalicylates, propylene glycol, glycerin, glycolic acid, lactic acid,
malic acid, citric acid, tartaric acid, glucaric acid, galactaric acid, 3-
hydroxyvaleric acid, salicylic acid, titanium dioxide nanoparticles, and 1,3
propanediol.

47.  The peptide-based hair colorant of Claim 20 or 25 wherein
the coloring agent is selected from the group consisting of D&C Yellow 1,
D&C Yellow 3, HC Yellow 6, HC Yellow 8, D&C Blue 1, HC Blue 1, HC
Brown 2, HC Red 5, 2-nitro-paraphenylenediamine, N,N-hydroxyethyl-2~
nitro-phenylenediamine, 4-nitro-indole, carbon black, metal nanoparticles,
.and semiconductor nanoparticles.

48. The peptide-based nail colorant of Claim 21 or 26 wherein
the coloring agent is selected from the group consisting of D&C Red Nos.
8, 10, 30, 36, the barium lakes of D&C Red Nos. 6, 9, 12, the calcium
lakes of D&C Red Nos. 7, 11, 31, 34, the strontium lake of D&C Red No.
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<213> Artificial Sequence <220> <223> Hai r-bi ndi ng

pepti de <400> 70 Asn Thr Ser G n Leu Ser Thr 1 5 <210>
WG 2006224593 14 <212> PRT <213> Artificial SequeneeTAR2®3/007928

<223> Biotinyl ated hair-binding peptide <220> <221>

M SC_FEATURE <222> (13% ..élS) <223> Biotinyl ated

<2208, thepstrontiupc lakef rerge(Na.) 17 apd Ahje afrogtium lake of

Ami <400>.71 Arg Thr Asn Ala Ala Asp H's Pro Ala
s R By &E’y?' Qys 1 5 10 <210> 72 <211> 14 <212> PRT

<213> Arupfi ciTile Festidentsssed2dkin saloBanttifClaimy 22ted®7 wherein
hai r - bi ndi ng peptide <220> <221> M SC FEATURE <222>
( 13fhe colegng agent issrelestag frane thegrayp Gonsisting of D&C Red No.

oL 72 4 ned ofing R fedsbed w08 i

Cys Orahgé&Mo. 10, titanium dioxide, zinc oxide, D&C Red No. 36, D&C
Orange No. 17, the calcium lakes of D&C Red Nos. 7, 11, 31, 34, the
barium lake of D&C Red No. 12, the strontium lake D&C Red No. 13, the
aluminum lake of FD&C Yellow No. 5, the aluminum lake of FD&C Yellow
No. 6, the aluminum lake of D&C Red No. 27, the aluminum lake of D&C
Red No. 21, the aluminum lake of FD&C Blue No. 1, iron oxides, titanium
dioxide nanoparticles, manganese violet, chromium oxide, ultramarine
blue, carbon black, and dihydroxyacetone. '

50. The peptide-based conditioner, colorant or oral care reagent
of Claim 23, 24, 25, 26 27, or 29 wherein the spacer is selected from the
group consisting of ethanol amine, ethylene glycol, polyethylene with a
chain length of 6 carbon atoms, polyethylene glycol with 3 to 6 repeating
units, phenoxyethanoli, propanolamide, butylene glycol,
butyleneglycolamide, propyl phenyl chains, ethyl alkyl chains, propyl alkyl
chains, hexyl alkyl chains, steryl alkyl chains, cetyl alkyl chains, and
palmitoyl alkyl chains.

51. The peptide-based conditioner, colorant or oral care reagent
of Claim 23, 24, 25, 26 27, 29 wherein the spacer is a peptide comprising
amino acids selected from the group consisting of glycine, alanine, serine,
and mixtures thereof.

52.  The peptide- based oral care reagent according to claims 28
or 29 wherein the benefit agent is selected from the group consisting of
white colorants, whitening agents, enzymes, anti-plaque agents, anti-
staining agents, anti-microbial agents, anti-caries agents, flavoring agents,
coolants, and salivating agents.

53. The peptide- based oral care reagent according to claim 52
wherein the white colorants or whitening agent is selected from the group

102



<210> 73 <211> 14 <212> PRT <213> Artificial Sequence

<220> <223> Biotinyl ated hair-bi ndi ng peptide <220>
we2edk7028808C FEATURE <222> (13) ..(13) <223> PCT/US2005/007928

Bi otinyl ated <220> <221> M SC_FEATURE <222> (14)

.. (14) <223> Am dated <400> 73 Thr Pro Pro Gu Leu Leu

H s cahsistiag oPhydraxyasatite] ziscabjum silale titaniom dioxide] and

14 <212> PRI .<213> Artificial Sequence <220> <223>

51 o FA UGSk T RTEPAHIGRS - popt | do. <2205 <221>

M SC_FEABUWRE 42@%edtitid) baséd dtalva?d reddidritiatybaiieg to claim 52.
<220> <221> M SC FEATURE <222> (14) .. (14). <223>

A aéeseiadbeenzymenis selectes fom thegiroupreongisting( oxjdgses,
70 S5k fles o Olied et B Bt
hai poljsadcingrideehydidtases.

55. The peptide- based oral care reagent according to claim 52
wherein anti-plaque agents are selected from the group consisting of
fluoride ion sources and anti-microbial agents. .

56. The peptide- based oral care reagent according to claim 52
wherein the flavoring agents are selected from the group consisting of oil
of wintergreen, oil of peppermint, oil of spearmint, menthol, methyl
salicylate, eucalyptol, and vanillin.

57. The peptide-based conditioner, colorant, or oral care reagent
of Claim 23, 24, 25, 26, 27, or 29 wherein the spacer is a peptide
comprising the amino acid sequence as set forth in SEQ 1D NO:65.

58. A hair care composition comprising an effective amount of
the peptide-based hair conditioner of Claim 18 or 23.

59. A skin care composition comprising an effective amount of
the peptide-based skin conditioner of Claim 19 or 24. |

60. A hair coloring composition comprising an effective amount
of the peptide-based hair colorant of Claim 20 or 25.

61. A cosmetic composition comprising an effective amount of
the peptide-based hair colorant of Claim 20 or 25.

62. A nail polish composition comprising an effective amount of
the peptide-based nail colorant of Claim 21 or 26.

63. A cosmetic composition comprising an effective amount of
the peptide-based skin colorant of Claim 22 or 27.

64. A hair coloring composition comprising an effective amount
of the peptide-based hair conditioner of Claim 18 or 23.

65.  An oral care reagent composition comprising an effective

amount of the peptide-based oral care reagent of Claims 28 or 29.
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<220> <221> M SC FEATURE <222> (1) ..(1) <223>

Fl uor oenyl et hoxl car bonyl (Fnoc) -protected <220>
wWe208062028808C FEATURE <222> (1) .. (1) <223> 2, 2, 8C%/US2005/007928

7- pent anet hyl di hydr obenzof uran- 5sul fonyl -protected

<220> <221> M SC FEATURE <222> (2) ..(2) <223>

t - butyl - 660t eAhentake@reag@itcomBesitibinacERl dirtP>Clein 65.
<2oablecief fomahe e conBSagT oAse: deiabaisam. s o
¥, ST R el 18t b ok
t - but yl - 7 ot eAneatakd@@reagent cprmpositicm aptardingitorclaing 66
ErzgT@'e?eié'é%ﬁ%{gw?@&@%ﬁptﬁrﬁlIﬁcgpﬁrfggé %fé%gé%tlge;lsg{éd from the
82352';“?%??%‘"‘? SaeBived esrfattants, chélatheg agbntsPflaotige
sources, thickening agents, buffering agents, solvents, humectants,
carriers, and bulking agents.
68. A method for generating a high affinity body surface binding-
peptide comprising:
| a) providing a library of combinatorial generated phage-
peptides;
b) contacting the library of (a) with a body surface sample to
form a reaction solution comprising:
() phage-peptide-body surface sample complexes;
(i) unbound body surface sample, and
(iii) uncomplexed peptides; .
c) isolating the phage-peptide-body surface sample
complexes of (b);
d) eluting the weakly-bound phage-peptides from the
isolated phage-peptide complex of (c);
e) infecting bacterial host cells directly with the phage-
peptide-body surface sample complexes remaining after
step (d); .
f) growing the infected cells of step (e) in a suitable growth
medium; and
g) isolating and identifying the phage-peptides from the
grown cells of step (f), wherein the phage-peptides have
a high binding affinity for a body surface.
69. A method for applying a benefit agent to a body surface
comprising contacting a body surface with the peptide based body surface
reagent of either of claims 4 or 5, comprising a body surface binding
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<210> 77 <211> 7 <212> PRT <213> Artificial Sequence
<220> <223> Hai r-bi ndi ng peptide <400> 77 Asn Thr Pro
woéhencBessoisn Arg 1 5 <210> 78 <211> 7 <212> PRPCTAH3005/007928

Art

ificial Sequence <220> <223> Hai r-bi ndi ng peptide

<400> 78 Pro Arg Gy Met Leu Ser Thr 1 5 <210> 79

<21

Leu
Art
<40
Ser
Seq

Reptideand s haneﬂkaggﬁt Avith gikady susiagedisier eppditions

e Vg Sy 8 PENISRER 8o [EbE el T ihtnE Yoy urtace.

i ficiad. SeAUﬁGmedﬁaﬂbenm@abrb@ctlv@ila}@rm anﬁmtidéebased
0> 80 Thr lie Pro Thr Hs Arg G n H s /

candjtiqreron bair gempsising arplying tbwomﬂlomrqu Glagn %48 to the
H&PGRd allowing the formation of said protective layer.

71. A method for forming a protective layer of a peptide-based
conditioner on skin or lips comprising applying the composition of Claim 59
to the skin or lips and allowing the formation of said protective layer.

72. A method for coloring hair comprising applying the hair
coloring composition of Claim 60 to the hair for a period of time sufficient
to cause coloration of the hair.

73.  The method of Claim 72 wherein the composition is applied
to the hair for a period of about 5 seconds to about 50 minutes.

74. The method of Claims 73 wherein the compdsition is applied
to the hair for a period of about 5 seconds to about 60 seconds.

75. A method for coloring nails comprising applying the nail
polish composition of Claim 62 to the nails.

76. The method of Claims 75 wherein the composition is applied
to the nails for a period of about 5 seconds to about 60 seconds.

77. A method for coloring skin or lips comprising applying the
cosmetic composition of Claim 63 to the skin or lips.

78.  The method of Claim 77 wherein the composition is applied
to the skin or lips for a period of about 5 seconds to about 60 seconds.

79. A method for coloring eyebrows or eyelashes comprising
applying the cosmetic composition of Claim 61 to eyebrow or eyelashes.

80.  The method of Claim 79 wherein the composition is applied
to the eyebrows or eyelashes for a period of about 5 seconds to about 60
seconds. '

81. A method for coloring hair, eyebrows or eyelashes
comprising the steps of:

a) providing a hair coloring composition comprising a hair
colorant selected from the group consisting of:
i) (HBP),—-C; and
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<220> <223> Hai r-bi ndi ng peptide <400> 81 Thr Pro Pro

Thr His Arg Leu 1 5 <210> 82 <211> 7 <212> PRT <213>
weanbicfoegioal Sequence <220> <223> Hair- bi ndi ng pepise®s/007928

<400> 82 Leu Pro Thr Met Ser Thr Pro 1 5 <210> 83

<211> 7 <212> PRT <213> Artificial Sequence <220>

<223> Hai r - bi ndijpygRepyi,desy408> 83 Leu Gy Thr Asn
Ser Thr Pro 1 5 Qz[i0>PgHR <2§(1> 12 <212> PRT <213>
Artificial SegHerge <220> <223> Hair-bi ndi ng peptide

<4 0 0 >84 Thr Pro Leu Thr Gy Ser Thr Asn Leu Leu
Ser Ser 1 5 10 <210> BsHBRisa Kam@n@mpuéq:b

2400 §5Thr Pro- Leu Al CLy & iorigfpgeRt e no peptide
3) nranges from 1 to about 10,000;
4) Sis a spacer;
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 10,000;
and wherein the hair binding peptide is
selected by a method comprising the steps of.

A) providing a library of combinatorial generated phage-
peptides;

B) contacting the library of (A) with a hair sample to form a
reaction solution comprising:

() phage-peptide-hair complex;
(i) unbound hair, and
(iii) uncomplexed peptides;

C) isolating the phage-peptide-hair complex of (B);

D) eluting the weakly bound peptides from the isolated
peptide complex of (C);

E) identifying the remaining bound phage-peptides either by
using the polymerase chain reaction directly with the
phage-peptide-hair complex remaining after step (D), or
by infecting bacterial host cells directly with the phage-
peptide-hair complex remaining after step (D), growing
the infected cells in a suitable growth medium, and
isolating and identifying the phage-peptides from the
grown cells, wherein the phage-peptides are from about
7 to about 25 amino acids and have a binding affinity for

hair, measured as MBsg, equal to or less than ‘IO'5 M;

and

106



15 <2 10> 86 <2 11> 7 <2 12> PRT <213> Artificial
Sequence <220> <223> Hair-bi ndi ng peptide <400> 86 G n
wehmeBessobli s Asn Pro Pro 1 5 <210> 87 <211> 7 ge1as2008007928

<213> Artificial Sequence <220> <223> Hai r-bi ndi ng
pepti de <400> 87 Thr G n Pro Hs Asn Pro Pro 1 5 <210>
88 <211> 12 491applpiRg the hair eoloramt of §2) Behaiseyebapsr

<223> Hair-bindin [ A00>

Leu Arg Thr Ser ey%lé’s‘j;%sf "éﬁ lﬁgefﬁrfgzt{l&@ldggqas;d
12 <212> PRT <2l3rorAht td hiabab h‘é@qe$ebmvfeaﬂeyéla§|$@s

Hai r - bi ndi ng peptide <400> 89 His Thr G n Pro Ser Tyr

Ser Ser Thr Asn Leu Phe 1 5 10 <210> 90 <211> 7
82. A method for forming a protective layer of a peptide-based
conditioner on hair comprising the steps of: .
a) providing a hair care composition comprising a hair
conditionef selected from the group consisting of:

i) (HBP),-HCA; and

ii) [(HBP)y— Slk-HCA
wherein
1) HBP is a hair-binding peptide;
2) HCA is a hair conditioning agent;
3) nranges from 1 to about 1,000;
4) Sis a spacer,
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 1,000;
and wherein the hair binding peptide is selected
by a method comprising the steps of:
A) providing a library of combinatorial generated phage-
peptides; |
B) contacting the library of (A) with a hair sémple to
form a reaction solution comprising: -
(i) phage-peptide-hair complex;
(i) unbound hair, and
(iii) uncomplexed peptides;
C) isolating the phage-peptide-hair complex of (B)
D) eluting the weakly bound peptides from the isolated
peptide complex of (C);
E) identifying the remaining bound phage-peptides
either by using the polymerase chain reaction directly
with the phage-peptide-hair complex remaining after
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<212> PRT <213> Artificial Sequence<223> Hair-bi ndi ng

pepti de <400> 90 Ser Leu Leu Ser Ser Hs Ala 1 5 <210>
WO2006224593 12 <212> PRT <213> Artificial SequeneeTAR2®3/007928

<223> Hair-binding peptide <400> 91 G n G@n Ser Ser

lie Ser Leu Ser Ser H's Ala Va 0 <210> 92 < &

7 <212> PRT <213> A@tﬁpf(Dé,mbst@&%féweit”a@é%r 3l hospgells directly

Hai r - bi ndi ng pepti

o 15510, Peh" Lot 0 Bdde Rpride haoribiR eaRfify aftor

gequgnce <220> <223stepaD)- @ommhmmqoiefﬂcteltéceld@ﬁbasaltable

er Pro Ser Ser Leu Ar <210> 94 <211> <2

<213> Artificial Seai?élﬁlﬂé“%dﬂ@&agéi%@aéﬁg ang 'ﬂ%“]‘ﬁb‘“g

peptide <220> phage-peptides from the grown cells, wherein the
phage-peptides are from about 7 to about 25 amino

acids and have a binding affinity for hair, measured
as MBs50, equal to or less than 107 M; and

b) applying the hair conditioner of (a) to hair and allowing
the formation of said protective layer.
83. A method for forming a protective layer on skin or lips
comprising the steps of :
a) providing a skin care composition comprising a skin

conditioner selected from the group consisting of:

i) (SBP)n — SCA; and

ii) [(SBP)m — Sk - SCA
wherein

1) SBP is a skin-binding peptide;
2) SCA is a skin conditioning agent;
3) nranges from 1 to about 1,000;
4) S is a spacer;
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 1,000;
and wherein the skin binding peptide is selected
by a method comprising the steps of:

A) providing a library of combinatorial generated
phage-peptides;

B) contacting the library of (A) with a skin sample to
form a reaction solution comprising:
(i) phage-peptide-skin complex;
(i) unbound skin, and
(iii) uncomplexed peptides;
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<221> M SC FEATURE <222> (2) ..(2) <223> Xaa = Hi s,
Arg, or Asn 22<400> 94 Lys Xaa Ser His His Thr Hs 15
We 20302803 <211> 7 <212> PRT <213> Artificial Sequasec®s/007928
<220> <223> Hai r-bi ndi ng peptide <220> <221>
M SC FEATURE <222> (2) ..(2) <223> Xaa = H's, Arg,
Asn <400> 95 G u Qpa &ulatmgsthbllMa‘gacpewtdeislﬁnczmﬂﬂe)gef (B);

<211> 7 <212> PRI_<213> Ar i fi
<223> Hai r - bi ndi ng) pe‘%l’w% llqlwgg L@]Sen(:‘ﬁ fOFHrthe

Ser Leu Leu 1 5 <210>is§|7¢1te<d2éé§tlc76 ggﬁqg]éxPcﬁT 213>
Artificial Sequence <220> < Hai r - bi ndi ng' pepti de

<400> 97 Thr Pro Epu Wentifyisg the rernainingsbaypnad phage-peptides

21> 7 either by using the polymerase chain reaction
directly with the phage-peptide-skin complex
remaining after step (D), or by infecting bacterial
host cells directly with the phage-peptide-skin
complex remaining after step (D), growing the
infected cells in a suitable growth medium, and
isolating and identifying the phage-peptides from
the grown cells, wherein the phage-peptides are
from about 7 to about 25 amino acids and have a

binding affinity for skin, measured as MBsg, equal

to or less than 107° M; and

b) applying the skin conditioner of (a) to skin or lips and

allowing the formation of said protective layer.

84. A method for coloring skin or lips comprising the steps of:
a) providing a cosmetic composition comprising a skin

colorant selected from the group consisting of:
i) (SBP)n —C; and

i) [(SBP)m —Slk - C

wherein
1) SBP is a skin-binding peptide;
2) C is a coloring agent;
3) nranges from 1 to about 10,000;
4) Sis a spacer;
5) m ranges from 1 to about 50; and
6) k ranges from 1 to about 10,000;
and wherein the skin binding peptide is selected

by a method comprising the steps of:
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<212> PRT <213> Artificial Sequence <220> <223>
Hai r - bi ndi ng peptide <400> 98 Lys A n Ser H's Asn Pro
woenweh2856210> 99 <211> 12 <212> PRT <213> Arti PCTiUak005/007928

Sequence <220> <223> Ski n-bi ndi ng sequence <400> 99

Lys G n Ala Thr Phe Pro Pro Asn Pro Thr Ala Tyr 1 5 10
<210> 100 <211> 1A&) <zwevidPrRira dibugy ohcombingtarialganesaied
<220> <223> Ski n-bi ndi,n eoegt'iegsle_<400> 100 Hs Gy His

Met Val Ser Thr Ser @ﬁé’& 9SS ie 1 5 10 <210> 101

<211> 7 <212> PRIBR2Igpntéétirig fhel Idra AN eith?8kin sample to
<223> Ski n-bi ndi ng peptide <400> 101 Leu Ser Pro Ser

Arg Met Lys 1 5 <210-folpa reaption polytippcamprising:3>
Artificial Sequence ﬂ%z%aﬁgﬁépt%ﬂ-gkihid&mﬂgx;pepti de
(i) unbound skin, and ‘
(iii) uncomplexed peptides;

C) isolating the phage-peptide-skin complex of (B);

D) eluting the weakly bound peptides from the
isolated peptide complex of (C);

E) identifying the remaining bound phage-peptides
either by using the polymerase chain reaction
directly with the phage-peptide-skin complex
remaining after step (D), or by infecting bacterial
host cells directly with the phage-peptide-skin
complex remaining after step (D), growing the
infected cells in a suitable growth medium, and
isolating and identifying the phage-peptides from
the grown cells, wherein the phage-peptides are
from about 7 to about 25 amino acids and have a

binding affinity for skin, as measured as MBsp,

equal to or less than10™ M; and

b) applying the skin colorant of (a) to the skin or lips.

85. A method for coloring nails comprising the steps of:
a) providing a nail polish composition comprising a nail
colorant selected from the group consisting of:
i) (NBP)h,—C; and
ii) [(NBP)m —S]k-C
wherein
1) NBP is a nail-binding peptide;

2) Cis a coloring agent;
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<400> 102 Leu Pro lie Pro Arg Met Lys 1 5 <210> 103

<211> 7 <212> PRT <213> Artificial Sequence <220>
We 28028108 n- bi ndi ng peptide<4 0 0 > 103 H 3 G RCAUG2(05/007928
1 5 <210> 104 <211> 7 <212> PRT <213>
Sequence <220> <223> Ski n-bi ndi ng peptide
<400> 104 Phe Pro Pro3)eurargesdirgmlLeto abaut 10,000;

Tyr Leu Thr

Artificial

86.

A)
B)
(i)
(ii)

(iii)
C)

E)

4) S is a spacer;
5) m ranges from 1 to about 50; and
6) kranges from 1 to about 10,000;
and wherein the nail binding peptide is
selected by a method comprising the steps of:
providing a library of combinatorial generated
phage-peptides;
contacting the library of (A) with a nail sample to
form a reaction solution comprising:
phage-peptide-nail complex;
unbound nail, and
uncomplexed peptides;
isolating the phage-peptide-nail complex of (B);
eluting the weakly bound peptides from the
isolated peptide complex of (C);
identifying the remaining bound phage-peptides
either by using the polymerase chain reaction
directly with the phage-peptide-nail complex
remaining after step (D), or by infecting bacterial
host cells directly with the phage-peptide-nail
complex remaining after step (D), growing the
infected cells in a suitable growth medium, and
isolating and identifying the phage-peptides from
the grown cells, wherein the phage-peptides are

from about 7 to about 25 amino acids and have a

binding affinity for nails, as measured as MBsp,

equal to or less than10™ M; and

b) applying the nail colorant of (a) to the nails.

A method for applying an oral care benefit reagent to an oral

cavity surface comprising the steps of:
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providing an oral care reagent selected from the group

consisting of:

i) (OBP),,— OBA; and

ii) [(OBP)m — Slk - OBA wherein

A)
B)
(i)
(i)
(iii)
C)

D)

E)

1) OBP is an oral cavity surface-binding peptide;
2) OBA s an oral care benefit agent;
3) nranges from 1 to about 10,000;
4) Sis aspacer;
5) m ranges from 1 to about 50; and
6) kranges from 1 to about 10,000;
and wherein the oral cavity surface-binding
peptide is selected by a method comprising
the steps of: .
providing a library of combinatorial generated
phage-peptides;
contacting the library of (A) with a oral cavity
surface sample to form a reaction solution
comprising:
phage-peptide-oral cavity surface sample complex;
unbound oral cavity surface sample, and
uncomplexed peptides;
isolating the phage-peptide- oral cavity surface
sample complex of (B);
eluting the weakly bound peptides from the isolated
peptide complex of (C);
identifying the remaining bound phage-peptides
either by using the polymerase chain reaction
directly with the phage-peptide- oral cavity surface
sample complex remaining after step (D), or by
infecting bacterial host cells directly with the phage-
peptide- oral cavity surface sample complex

remaining after step (D), growing the infected cells
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in a suitable growth medium, and isolating and
identifying the phage-peptides from the grown cells,
wherein the phage-peptides are from about 7 to
about 25 amino acids and have a binding affinity for

oral cavity surface sample, measured as MB50,

equal to or less than 10 M: and

b) applying the oral care benefit agent of (a) to an oral cavity
surface for a time sulfficient for the peptide-based oral care agent to bind to
an oral cavity surface.

87. A method according to any of claims 68-86 wherein the
method is conducted in an aqueous environment.

88. A method according to any one of Claims 81-86, wherein the
library of combinatorial generated phage-peptides is selected from the
group consisting of the Ph.D.-12 Phage Display Library and the Ph.D.-7
Phage Display Library.
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