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ELECTROPROCESSI NG | N DRUG DELI VERY AND CELL

ENCAPSULATI ON FI ELD OF THE I NVENTION 5 The present

invention relates to novel conpositions conprising

clectroprocessed materials wth substances, and

met hods of making and using these conpositions in

delivery of substances. BACKGROUND OF THE | NVENTI ON
10 Nunerous met hods exist for delivering substances to
~desired locations in vivo or in vitro. .One such

nmet hod uses devi ces or objects that contain a

zubst agcle @%M@PK@M@MRU@M%RW tpl n a )
esired | ocation cation for suc
nmet hods is the aéﬁgﬁﬁ§93gﬁh@%@%¢iﬁ§§bh Objects to a

| ocation within the body of an organism followed by

" FrEPORUREEHERLTICN ease of the desired substance into

the_body. In_th les, the i t
conth REseHio AN 4 2ifgoh cORPPTGs SIFERE dleotoprocessed

- maienrplls amithadubgimces, rad sneistiant makiog rad osise thebp/camppsitipwst ip delivery of

?gans i-ncl-uding, for exanple, diffusion from an
|np ant or dissolution or other degradation of a

~capsul e coat. Bioconpatibility:is a desirable
B}mmﬁaRﬂﬁﬂmE(HﬁTEﬁﬂﬁb&EﬂH@NS desi gned for subst ance ‘

d el Nt\frﬁgr%u% %%ﬁ:lgdiéﬁsg ke @ls:h\%ﬁﬂ SHRARELRY désﬁ@(i I%@itﬁ)ns £:%%ivo or in vitro.

ubst ance e delj vered

Ong Birbuapsiid FirS 4EVEE P 20 e%%ﬂﬁ DEFILF SEARe: tep amlg 57i5AR fhe substance

withhes esired caionpr Ogktiddsitatae epriisetibn for s@® methedsgs the administration of -
sucg %g%gg ‘?g' a lc}cg IP&IEQH ‘ﬁf Sqotiig Bk &:@Jallg)ﬁﬁgrﬂ %ﬁbﬁ% B@Otﬁg SIﬁscquent release of .

SUC e or erl

the gtiradrbatanpe ise Blethedy- ol e SHBEIeR freghelenbediagcapipms the substance

andAC cariek. ntgffte)t un@hﬁhh@ﬁlﬂdﬂjbﬁancﬁﬂﬁteleﬁmﬂﬂiy%ﬁdmtymf means including, for = -

L,Mﬁﬂm Exgs}} %?%F%ﬁ@ﬁﬁﬁo%BP&ﬁ&%E@%@toﬂﬁf§Ealg§mh§coat

: ar e one '
i W&W@nmt@mﬁaq fasirable vtr@ﬁ@ P SoRes A Aov Rl Hbstance delivery. -
Wlthn'ﬂﬁ'gl\tﬁiﬁﬁﬂt subderenal deplantedfor 2xathbie) ¢hei sibathise ta be delivered is often

.

oY T PR S et oo et
 maliggitandasss, be eFasiuels dpigadly OBIRFSD I“1°Pi!1 g’r?d@rﬁfé FUgH g3 Frdlifgsg or other
' maﬁﬂﬁls Slﬂh@taﬁe&lot palleiished by Bk dadeof Me radiplidny. eAycoadiegly, such bandages

mug el nﬁuzﬁ@ be, regggeﬁd[ w&%&gﬁgﬁeﬁ%xﬁ LAY at%H%? {lﬁ{]ﬁgy })e absorbed'

ere |'s re I ned. contro
by B begy Hetoue &2 0 DRSO iGCOBPAH LY i i GERE AR WHISH SpPIgHgments are

-imxg&grall i npl.ant shape are al so :desired. Such nethods

COUbrfisptls ol AR for it et WAIEARR il o ence delivery

techtioldarys | mesldltnqna!atﬁ@lmmws B contiphling releassrkinpiiepandespatin gatterns of release

or ﬁél%f)ﬁhreoéxafnﬁﬁs dﬁ%‘/tﬂ@ﬁlé@ﬂ:ﬁf e &ﬂ]ﬁiﬁ%flﬁﬁ@tmd Bilivery. Implants in . -
encapsu '

. h || .
- wiidh b i e o o fertsp 4 SREBRIHCAr Blgall tevel and overall

imyturd Ishastdnodiso desied.  Shdhomethodsl comtdsalioy, f@rcﬂamaplﬁ forthgr refinements in
corﬁ%?%cﬁe sie@bd dihdr Rt GRM Gt GeBisidRdn SuD&it aNE BBirixC 6l rhSre refined

- confpl v B doRTRGDY O o R SRy S REPeR S g bbapsutaion

of Ireng cdfm@ﬁhmuaommﬂe eepeciilly desirgd.d Shily meipodhweulg roy deiplants to
con%?ﬁj,'f& 804l lea@gls'tﬂl%@%ﬁﬁgedr%EM@b%c‘éQ RENOhAtipAéote tissue growth, or . -

' conf i rug delivery systens. Cbnp03|t|ons ‘
cellgthay s ‘%%?%%85%?%%%‘?8&% bility conmpared to those

© cur Wemt isynaaé@ﬁthuemfcscjlamt BavC eompesitione fyr wsdihoirug Keliverathat PIOVlde
ad LA Hg ! ﬁﬁﬁr&%dcﬁlleﬁﬁsaﬁ? c%h’&&i %%ﬁﬂgmﬂlﬁt of Urdg!GbkREy systems.

ce_deliver

o at{] foopao%waﬁ ug%ﬁlngl substance
delnferypmxllfdrltbat&aamentailnslmmeaﬂe @re also needed What is further needed are new
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SUMMARY OF THE I NVENTION 5 The present invention seeks
to overcone the limtations in the prior art by
provi di ng conpositions conprising an el ectroprocessed
material and a substance. The substance may be the
material itself, or another substance which may be
delivered with the el ectroprocessed material to a
desired site. Sonetines the conpositions conprising an

meﬁ]!o§§ bf ‘%@65@&1% ek FRLGRS %hch 8bRitDHE S FaRag, ﬁ%ﬁo&é"fdr Hﬁakmg such

formof a The el ectroprocessed material s
COpRASIRPER S Ay °ﬁﬁ?§ﬁa 10 or non-natural materials
or blends thereof. The substance is rel eased fromthe
aFQ?Hﬁﬂﬁﬂﬁ@Hﬁﬁﬁ the rel ease of nol ecul es or
oun s fromt osi tion. Substance rel ease can
occ e presept tmv&nnqqqse\e;}csv oYsECORs tla% ¢ prior art by providing
coriposiiohs oompdisieg amdband:pmcassmetdamdalfnﬁ webstuedey Thie substance may be
thesxﬂg’téﬁzﬁnﬁs%&" P aﬂo&&cﬂobtgﬁbe H/ A %%ﬁe RIEBRELH with the elﬁctroprocessed

mposi t1 ohs conpri sing processed mat

ma?ﬁal tg adepisechiice Somﬁ@m%c |c%a<t5i!t5>ﬁ§ CQEPHIING F0rf @qh‘{owcessw material

andvi Mibstafide 46 tdthe Then 6fwsRBlkixo Mhalekotrépicdesde snarmiatmdaudﬁny natural
or ﬁ%kﬁa%galt Elgtenglggp gﬁh& AB2of f TE)J' &b@%ﬁ&%@&dﬁ#&? ﬁunotﬂe comSosxtmn or

(OR]! esent 1 nven

- cang @ﬂ@ﬁ?sgd&ég@éc%t%rqompom fpm é%ﬁong@lonﬂﬁelbstance release can
. ocdiBin8hitréllin ¢80, drivethiude nat ural l'y occurring materials,

f%%%ﬂegﬁﬁfgﬁnm aoC}nlé s a%ae d POI %bh %;r?&?) a% s%% €8 gla locanon |

ccur 'ng ma Erival’sh

- usieg Garresca comomﬁemgmpélsmt@rqlwgpmg@ﬁ@t matgrialyand a substance ‘The
) 100@{@; BREbEh ﬂ&b eihlvalos ofBsthi Tak BenFIINEhEI6AeR | hakdk N Saking the

o ‘Freof ¥r éﬁﬂlc naterlals include naterlals
PEBSPRef PR A8 Ret hod of artificial synthesis,

pr othesennmypsitions b fhef aesent mvertion inelydmen elactraprdogeied material and a

subBBAR! | PheSmbakl HRGAAER BRGIBAPCRRERIRAGAY, syhidRf Ynanufactured

ol b RGGRShe o E0 FBl BeBite Rl B0 st oo o

inoxgiepip ovdteriadn genttigalie enmm@rqumaigndh gk nsbide spribdsaicragions' thereof.
Syﬂt@e@l@ Ning¥Bals | ipeILEY 'n:ﬁxﬂenlﬁlét piafdred |ﬂ‘iﬂoﬁ aRky théthod -of artiﬁcml synthesis,

Thm&ﬂﬂo&hsﬁs mﬁ)l' befsde Lﬁsidym&%iec%prxcesﬁﬁ@ﬁbmﬁ@eeomum@rb%@ﬁot limited

to. PeuPaiE: (ROl Erh TEd RO frorleo TRy tee olttques, or ey
congiimation dpersok s s ektcmaingthy, adlsctioprovessedrdtaplets, anticlésn fiborsp fibrils, or
| confAS@Sndherett ﬂblaﬁincgﬂe@ﬁl th?é&rﬁ]ﬁﬁﬁiohyl)ﬁﬁc Eé'n't ventlon In a preferred

rice al SO romnaterl at -
| Gﬂlft“ég ?gPeF% R‘f?%"'é‘-‘egﬁ&t?{g? s TOHE Sripadfx. ‘%ﬂc‘ﬁ S%@c RS alfcs%mﬂar to an

extramﬂlatalr ahsrix. FOMataoea npdyealsd bb fonmmed eigm wivesiatsoiithi exedconitife to form
anoﬁ:@f Qf%nﬁl W bs E{%ELIP&JI Rk Rals, ARY: %%ﬁrﬁaﬂé Zﬁbrﬂx&‘&h WB¥n Q&nbmed w1th

roprocesse be. used to

| ﬂn%ﬂﬁ%&ﬂﬂ%ﬂﬁ@b@ d naterlal to be conbi ned, elther |

beffoyemathiini fgt ey akt déctiohectssapiag essisag o ibri a8 elcctfoproccssed

rmatéllfﬁscg %@Cc%mbsl:%d glﬁ{e{‘n)éfg%? gﬁ{ﬂ?%éll %%e? rﬁ?ecﬁ‘g%l%%g %e\;‘?lml substance, to

oSl
fomz éhf‘c G?i‘flﬁ?ﬁhﬁ@ﬁ of oflw REEE duvatian c dde CPH@O?#E% qinthg present invention
contaliC basd@sSmany sibypecesf Thobabanee istsies aty tydetdT subxaiEpldesired, with

: ‘ex‘aﬁﬁﬁ:g qg%lﬁ‘cgfg%cﬁ&lﬁ e%si:elﬁel t;_%cts 0911 g&%ﬁnat%ns Qg‘{n‘%ﬁn ain %‘mc cases, the

Sub%m@e 5159 Pbeié@g@@s%w#ml itgelfs é\ﬂ@lecu{lmcé@m ey sz ogyepleriy, or type,
incladizg, boto Iﬂiﬁg@iﬁ bl inddgantey Iﬂﬁlleculeﬁl Cds UGHBIN Gis Qﬁz@fhcdiﬁ@ﬁiioﬁ & molecules.

o BTSS0Iy B8 R SO SAGHD Ps nciode

synthetlc_nDIecules Exanpl e of nnlecules |nclude o2
but are not linited to therapeutics, cosnmetics, '
nutraceuticals, vitamns, mnerals, humectants,

- nol ecul es produced by ceIIs i ncl udi ng- nor-nal ceIIs

- abnormal cells, ‘genetically engineered cells
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and cells nodified through any other process. Both
eukar. otic and prokaryotic cells are included  in
the, category of substances. Substances al so incl ude,
without Iimtation, antigens, 5 antimcrobials,
antifungals, nolecules that can cause a cellular or
physi ol ogi cal response, netals, gases, mnerals,
ions, and electrically, magnetically and

but @ﬂe%btt neiRg ﬂ@tﬂx@@ehﬁ/cs,( bosﬁleucd llﬂﬂkc)euﬁ@m} tyltaging, neaineralsa hamectants,

molt?cﬁ es P{o Bced% n(;BH i Inefud udmcr no ?1'&1 ‘Zgn%nﬁasceﬂg §§{eﬁcrﬁw éngfngg'ed cells -

and eedls epolifiedshrofgheaaly |0§13€Bﬁ<?0@é Bg@@uk%w@p@ gropryeti eells are included
in . thBC kA6 et sﬂlfsﬁm@é@it Sibishéed als®, incRbd, fvsﬁ&gﬁfe MiuSitati6] lantigens,

de br Iéa? % O%g?gj{se I%‘i@ei,%%t c% rgglfsce :':1 Icc 612% o (I,H? tesponse, metals,
gasearrdmg:tahe fons tand clegirieallst mgﬂ@@ﬁ%a@sd@ﬁm@ﬁme@gqm& £. ohght) reactive

- matdHls€ CHLiBSare |dEnireﬁ ﬁ&ﬁ aehrAl A6 ced 80kt datirel |iﬁi vitro. Combinations of

osition eseni |1 nventl on CO S
i F GRS 15 BEIARCETT RELBY ool b RUNeh OUR BLBER e e wo
limited tg orbifranenin selbficbsisnorganellor andi dtiies welhﬂars:gmmawfe tabletpy viruses,
vesidl&, hFSHESHieE‘ Q:st‘MeE hmfi Bﬁl@? Etﬁ%ﬁfr%&%@ﬁr@ @6l arl B RIsizrdl for ﬁbl@cules It is

the. electrop

0 0 L FPaT B P Bt A uC T A B o dbstance

‘Acceriinglyy hvotives smastam qu esmbiliagonE o] Sﬂﬂéﬂtqfdﬂlfﬁab@(ﬁUbStaﬂCeS may be
combia&d. %&Sﬂfén:g%'o BlsSed thatdiiach 'Fh@esuB&Hp:@§ iddyOBe combined with the

P e ik Y

inveatiec tlso pndudes sedodimentsi . whickr the | compesiticc toragrisgs electmprocessed :

mah%ﬁ Dt ARECwIHRE ah '?M@iﬁﬁﬁa@ NuPEAME 88 (RMNBRdIndS, etﬁe fe‘IHctroprocessed _
€ cqQnposi tions present i nventi-on.

Inm%ﬁ%*@?ﬂéawﬁ§§a?%“&ﬁ@nﬂbl|very of  subst ances. 'Substance - .
delThy érvgnfignoprotides mengroed tseerisr o dohposiBésprfetbe present mvention..,

: r
One \ﬁf@fﬁt?ér? L{QE sqgegdé?ﬁ&;s} of bibsth¥R; shi¥iarR¥ AERES MR Ehe%mposmons of the

uman- or ani nal

. Subs
 preseqt ipyFRtiqR G 9oRY & ViSE T CFAT 08, oF i ‘gaﬁﬁfip %04 lpppe of 2nimal
Substict delieiyta Appacat nsvios, foettamplSulisih amel sulfelkiapparads or well.

. Subétﬁﬁ%lasu AL dias ‘?mﬁﬁﬂﬁs 1RBC E3pGAREAI B Ty t t!ﬂ@ composmons, other

npositi ons er substances produced by )
subsCRBAPRIEE B 136 FOE2RS FREER BN SRS Tgh. %‘ﬁﬁh Egy cxample, a
subsexXiéd a9, baa @llbsinmied witlin bbe Elaabprocastlanaedalwiatdithe cell may

syntﬂ@ﬁ:e %ﬁ%fe%rcgl%e&%ﬁ&e%&%ﬂl&l C@iﬁdmh%?de&!a lmJT?tXlle%Ein response to

hesi ze and rel ease one or npre nolecules. :
mgn#wolrta@téh%@ok?ﬁwl@%w edeaspd ipa pRspidle degrredsg lfg‘;waﬁfgnces cFC'E FEgmple, an
indutibR Froeeliesn angindepddeadiedithin aa dpecpltasdesitesol may be used to -

_sum&lﬁ{e%ﬂ,;@{g@ggssnafdocfrraéa@,ggksgm% Lgduci bl e promoter in

eered an e ectroprocessed material -I
m;vh%éomﬁefdhqné ofsthp raIP¥tl MVFBIQDY Bicc¥dtabils il trpect to Control of

substa@te Adeso from tgé owhiposftiat 0 Relchlekinaitp oS istilispnsesadan theeontrolled by

mangaufa?mg \g@g% %59 %(ﬂ {d.l%ﬁg Bl‘Se ﬂ #3910{1? %ﬁgg&mgﬂs the 1'616&58 rate, |

tan e re ease
onset GfPeIgIse] wingse p{ep@ﬁs thap| et goapowd sighss tah trcesame pr gyé'ferent times,

_ creaﬁ&ntdfogxlaaﬁnﬂ@yof E&Béslauhﬁi | Sp@tizl wttéﬁJsVaflleIcysCOfmﬁHbél sanipulated. '
- Corr%ﬂmggens \‘Sat can an V {:thg erHP%;fd:ﬁc e e%?.ﬁt c@zﬁ b%einﬁge%%ec{ ?ot ﬁfove cause

=

rereas

. motigh,td@rodaee ¢ hzelogm}eacamabf pRAlYRg an Plﬂ@@c curggnb g 3 @lﬁg@ﬂc ficld to the

comﬂds@iﬂnQ%a‘Eeden clfr Q\H&ﬂ:ﬁ@b@ﬁ}d oﬁmahir@IElmbp@bmedocfmﬁlﬁklﬁamm contain
ul,at ed CO nt al

| man o
- nent R SRR e PR TRl Bl e g vp gutnesd o
.. releagpprebing sihstana® imEspos tospepfio m@e@ﬂlsmfélgb@ Compositions contmmng

nucl&ﬁtaka bY oBdeticHUR | b erad c@llse i lek fin dlﬂwdaﬁiﬁe @6 i FENEMRrApS. Other

“field to"the conposition ocated on or within a a body,

or.in vitro. Electroprocessed conpositions that

contain light sensitive conponents may be designed.
~These conpositions may nove or be induced to release

or bind substances in response to specific wavel ergths
- of l.ight. ,Cbnp03|t|ons_conta|n|ng nucl ei ¢ acids-or-
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prost heses. In sonme enbodi ments, the el ectroprocessed

material itself contains desired properties of

subst ances, and acts as a substance w thout addition

of another substance. The invention thus includes a

wi de variety of methods of using the conpositions of

the present 5 invention in nedical, veterinary,

agricul tural, research and other applications. The

conp05|t|ons of the sent inventign provide saf
exaiRifs PSP, CHIATIBTE el Aokl SHibs BSHECY QHAD pRBFERonts, and
progthesemj oln admaneebodimeits flieebldctopresedset amderial eliselferontains desired
pmﬁegﬁgscgﬂéu@tﬁéﬁggaﬁ%aﬁ:g ¥ subkificd MRSk Iae&uak 30 ah&fLUdiBsiance. The

| e Co S resent
nvention thysoinclideh g ‘5%9 q&m m@il@@tqr}dﬁpgc‘%gscp%@osmons of the present
invertidf hingdieal, Oﬁaﬂmmtalgﬁdsulmfal ateaikch oyt cbespblicptiod The composmons

of t%xg @%Qéng %%gﬁ fﬂ% {1 8)tn?cﬁ'cﬁab %ﬁ?éaﬁ@@f %?1?.&139 Bnd provide a

sSucn as aeroso

| maJpéed’fﬁnfc?ué@e ﬁrﬂféomlbﬁa@?%m%é@egl@llﬁé%‘&ﬁ@“v%r ayi ng,

dr opRi hifeftiond aizp eiptiudg aRthods fomiakingofhtit sopifesitibhd@f She present

II’J.VGIthléJ% ﬁr%% n %ﬁc)g ;%@eg 8?1) ﬁécﬁb {’Jgﬁ %%ﬁ&héa chbx%bonagﬁ? of - alectroproccssmg -

tm}émq@%tqrwwmbm@w@sqftwtwﬁm@ﬁ% teckpaye @lsib@toﬂ’&t &ﬁchrqrﬁ@, such as
aercﬁs@bﬁ:t:ﬁﬁ&l%é t’PhéOﬁleﬂﬁﬂ ThdtiRe sﬂabatnh'ing hs@ra@'h@} Hf@pir@&ﬁ%ﬁ@dcﬁng one or

el ect 1 oprocess
mmgI sf)ﬁl&ons %%JGEEPB?ué;pcna1oPs n%)m%}smgf e s(éo %% %%egéé&gcessed toward a -
. targehundentenditions qffectivd o denesitcihe ntarré!ab U@SEE &ﬁ’é‘éatﬁmﬂlb éubstanccs io be

coniHi!&@r\ﬁ@:[ ﬁieeéiedﬂobfﬂcﬁss&hﬁla@h% h[a@ﬂfe%&ﬁﬁdcd@dde%b@id tbe target either

dur i |ft§)rr ?%;trﬁa:iocess ﬂg‘.ﬁ) O:Paa{en%[r u]i% R Ct LS s@% rslgbs.ta.nce may be
mcfuﬁorniaﬂ emrahs tha delseitopragessed mptgrials é@rutgo preatiode arhanay coat the -

e1edn%9foe9§s@d1ﬁ1§:ehgr A&%rc@dg@ﬁbh@@!@ﬁﬁéﬁ%f@&ff@&%f%%aﬁfand substances . -
s i TG
 Forekaople,optlegassdd rolymny gﬁtph’g@ pa]y;glypgh@aqméman he glectroprocessed through
any%&.% ﬂaﬁapbmeaﬂ;sﬁmng &%&1&&@&5@& Hod "t REkEWesS BEHHE BSme time or at

: he géne inme.or at s ectﬂg nes thereaftf 1 mud‘
sl A QB BB PR PO HE S [yl a

~ sousx paplides aagromith thotcsou faugh ppavé pesides gn enti-ngfiegenisrfacter, and a fifth
' SDU}CQ%&HdéO&HgS?%aZ@O%{%E&Zﬁ%l%%; It ?I‘Eé@g 's&&@é&' & Juﬁ&ﬁ&fes n#Rthrovide the
sl an oot B AR R b clpppigectectosey,

eledtrbecrosi b tatmosmstet lor ensgbomination thecd. dlbess sonpres ceysilsogorovide the
_ subgt?&@? bPHES elec%&‘ﬁ%c@&e@ L BEd P §Rb R n@h%@écfr@ﬁ%&%ﬁ’ing %é:hmques such as

-CO H

%81“9 ?ﬁltg% %F?“&Pa"g%ae %;1135’81 o %:16 présent invention.

l.nve

t.roaer os ectrosputter or an |nat|on

aerqsiel] B?TYTW%GGWE’&SOH%? o Ber fech ‘“e°’ t he substances |
"t 0 Th bee plefigtadopitedasae dharedrepdsiaibng dfrtheigiesent invention comprise one or -

'moeg%po&!gs&wsgéarrﬁ&@aag Ag: foﬁﬁﬁ%ﬁﬂfﬁ?(mﬁﬂédkvﬂ? at 185 85O ubstance. Bither

) oatl ng, . soa

the tsél%lﬁﬁl‘du@;f,getl lﬁ %h?égeﬂr é%’i%rﬂﬂ‘éd’ﬂ@ﬁ‘décﬁfﬁ%d tﬁ%e substrate upon. which
clectroti@ositibh @@surs fcah Ibe tbdf %@ﬁhtsblﬁ‘vbﬁ afidtisr abuEpbi asy Sivpe @i type. For -

exallBle’s 12! sgx%t{at%g Q@%ﬁeas Uﬁ‘%ﬁ g.{sg ed tb‘gﬁ%’gn f&%r %ﬁ‘ce”&? ¥ farget. Tn one

35.

eml:@ég:pqg)é the subsigfads # docalRErQReRt, Wilitan preatitheaich gs a tlssue % wound site,

a2 d@[r@dl m&@@bn M%usstm:e rdaeeryien stidiedl feldemt widde gesiompokition. is to be
“appf;e G &u %hn% eprgc%rssgs&aﬁngt%ﬁl Eorgﬁzﬁﬂﬂ% ne %hr aﬁxje?e% e ntlon can be

any s pe

mangchpewith @ips ﬁh@énfor pEmple, fqr@ép%ﬁ@gtth@mﬁ@ngléﬁm orimoa
. molliéti QUbSirate NSABLLHER Ehapte ia@n B4l bﬁbiia&la%dltﬁ achibRCAbpRITicOfre®/dimensional

Lhi ngg\T S8rgani g % g Q! éﬁi?l ise. moveHn%rsurgFulal]%d during

eS|re catlon ance

électfpnﬂoqcssmgm|6@htr@h@sfe§1bﬁﬁws¢ﬁ e ﬁleptgomf:eﬁﬁ@d ImaterA andgin embodiments

By nmani pul ati ng process paraqFters conpositions of
~the present invention can be "manufactured with a
predeterm ned shape, for exanple, for depositing the
" material onto or into a nolded substrate. Substrate
shape can be mani pul ated to achieve a specific
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I nvol vi ng electroprocessed flbers the orientation of
the fibers. Substances included in the conposition
can be conbined with the matrix material by any means
before, during, and/or after electrodepositioh. The.
el ectroprocessed conpositions may be forned into any
desired shape. For purposes 5 of substance delivery,"
the desired shape is dictated by the application.

mvygﬂl l él tltop Ps%ﬁ@;ﬁ%lgsthe' Q—feh%ﬂgn %F %he ﬁi}érgw %stﬁ&% t111(:?11(1@%1 in the

comwmwalab@/\mﬁn@rwﬂt m@fmq‘%%tew Qﬁétll{ Bans; hyfare, éumzﬂ and/or after
ele@fodapdsttionr f.or appllcatlon to a site of renoval of a :

gl H BB o il %oces]sec{ c?orn%nﬁo'fu iofs 1) f%r)l itoonéc&l'ﬂl oaufngrddg%fetd sg%g For puxposcs

a partlc i spra

of efanas deliversiy e dasieed éhﬁmrlﬁﬁc@ﬁeddéa the epylicetions UNew-limising examples

inclubé BldGhlIdwing| idtietBam &@a ﬁﬁﬂ%ﬂhﬂp@bﬁmnlt& tﬂe%k&anHé faech 0P wafer or
VerC

ol BB o' Bt B ol 5070 BB et et pgioms in e
forp ofrp mirap fopuzmurdd @mospn e paticdate ﬁmreﬂor sprayingloma surgical site; andina

" mﬁd@a&&mqm&m@%sﬁmaﬁ@asﬂ@&ughhﬁlanaheﬁent invention is.

0S Q n '
RS ARt T P e har oxerserme g fgsoingimitasons
andYéltaWémhs hest pobjiding cofnpphiéons resmnising rare pletiorprossed material and a
subRER¥i de conp05|t|ons conprising an electroprocessed ' .

tic er| and a.substance. Stijll
ObjAeIE)?h '%’T? eR’f?SGPHPé’ﬁ'% °Bn15| t§ PQViSF o‘%PFH’é’S“ms comprising an
dmmmngmswuimﬂmﬂbmﬂpmﬂsnmg$bﬁemms of an el.ectroprocessed '

natSUﬁrt%o{E@; gﬁjbél of tﬁ@p?és&ﬁtlﬁv%ﬁﬁﬁﬁﬁsé%goﬁxgk&ﬁﬁés%ons cornprising an .
mat eri al a sup syﬂmgas Anot her obj ect of the

ek?ﬁ@%@ﬁ?“%ﬁ@' HE Bt BE%f%e composi ti ons -
-corfiinili mibtigr alre 0f the eodsem prvectEsse th myvitdhesripositmhecodngirising blends

-of aﬂ%ﬁ:e&oﬁg&%};@%ﬁlml In{atdridl, 3R cRREPdceQbd HReheRE ﬁﬁ?e?ltal and a substance.

i de conpositions co r|S|n

I nven n.to pr.o
el é"‘cfP?*zfﬁ R B BRIV oS G R R COTRRE B oqrppBising an |

__ elemmnam;bsynﬂmn@mateasl apdmpubstiney cells. “Anot her obj ect

of i he ﬂ BBt o'f nye %b&ﬂt ﬁtﬁreﬁtﬁbnpf &jﬁdec Qm9§é1ﬁdn9 NSmprising an
ctr.oproce rial and

r an e
-elecgfa%{v‘ a’i%ﬂ@@@&ﬁme A ?r& ABRGeS @@ﬂmﬁewﬂmm" cells.
25 AStoﬂiet cﬁ:nmt hdrthe hjresent mf\rerttioe mrtesmtude nao@ipbkiGensi eontpdising an

| elec%gesbéigedqame&a'aa %3&9@% h%bﬁ%c%%&?ﬂée@%ﬁéﬁ@&

Ial and tance ereln the sub

.@@Qﬂea Ohispiet e Provet IBFELLIS 'grvde gpmpgpiions comprising an

' -elec]:mmeassed materidliand a snﬂastancq;)whef:eﬁiehecsnhnetcbmpﬁses a molecule S

CORRL 'aﬁé’cﬁgr aﬂcct [of qﬂlﬁ?ﬁ{egeglp E:Rz%&?o?xeﬂ tggatrc?d’n!lea tﬁlgzgltgns compnsmg an |

subst ance, e. subst

- elecirpprpgsEsh imglorigh sag 4 éubséecemaherf’ém th Jsglatan@e @ﬁ@nses a therapentic

molgmu@sent invention is te provide conpositions.

COMRLhRE % &P of $hé (Hré:sgﬁr %’o ?qs r‘@t P{/ﬁg ci%ﬂn%osﬁions compnsmg an- |

 substances® conpr ions ‘0
clechppraeqspedsmalsral w1 sub%ji@@% §ommmgh@nwﬁe@$ obellshmolecules, and/or
objepsesent i nvention is to provide nethods for delivery

Of sRhoftd fé%%&%? ﬂ}ehpqes%m! 19%%1619& to fo@?de'xﬁ%tﬂ&sﬁ%ra&h@%y Lhg suiastance

resent I nve

. oSl
| toa cwgg% EPPrisie ﬂﬁqmg feEpRsitioptsf thetrasentinvenppraiaresired location.
35

: body of -
e B6Eab P o Yol WY Rl B o esent

i nBent irpwher Sobjedt I@Jf alé @&s&ﬁ%hﬁﬂﬂﬁoﬁ Q¢ t6lghd M@ Yneltlods for delivery of

C—<

i nyéheneer ebied - pf i ﬁr@sq%tm@a%ow & i @rcrwctevmeﬂ»@ﬂs for retrieval of
subssambeet B0@es 1ddaBiR ehsldeCaatipa th'BodECofOd HuRAR ok REinko By B@)ﬁdmg such

'mmﬁEngan or anlnal by bondlng such subst ances.

3
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5 Yet another object of the present invention is to
provide nethods for delivery or retrieval of L
substances to in vitro |ocations. Another object of
the present invention is to provide nethods for
delivery of drugs in vivo. 5 Yet another object of
the present invention is to provide nethods of
admi ni stering gene ff and or peptide therapy. Another

o S8 05 BT P A BB or i

'ofﬁmﬂmh@SEwes@nqkmﬂuBmtlon is to provide nethods of .
admy R ey e of Wsentlgwéﬂfan% BAProVRB HAGRIE ThiS a@Rry of drugs in

rostheses Anot her obj ect of the present |nvent|on 'S
vwgo provi de nethods for making the conpositions of the
pr e‘s'etrmlothm/elneatmﬁ she fibesemandion thierprobfiesttodd eﬂchmﬂstenng gcne
%%es of the present invention will becone.’
ent after a review.of the follow ng detailed

ds Bt Gheb oLt the PHSSY BYBHOR A BUPTR¥HESTEReds 95piofrin or pepnde_

- thesgppended dr awi ngs. BRI EF DESCRI PTI ON OF THE -DRAW NGS

Fi- gSﬁlFarljotHe?o & rle&fen%@éﬂl'ngiglsqg P 1&'@&9&&%@%&%g tissue

el ect roprocessin Irce 1 ncludin
andATgRny TERIAY % d$Fssnent  and a rotatlng wal

bi oAmabarobbje@0ofi their@esdnti Snventsmh éyas i wodidawhao®f f@N making the

cwﬁﬂﬂﬁﬂh?@%% ge&gyuggﬁﬁ&goproceSSIng devi ce including .

processi ng equi pnent and a rotating wal

bi ofsse twst othey ghjpes, Fegtures, ang adyrmtasrs\afithe preeent dieeaten will become *
apparfefif hte@ aGbvivasTuhafollewit deliled desgfipidnofftBe u@ﬂoée-)dﬁﬁ'ﬁodlmems and

ﬂmaghgﬁégg gnbodlnent of -the present invention
electrosplnnlng a sol ution conprising

col | agen, polylactlc aci.d (PLA) pol ygl ycolic acid

- BRUPGAESCRIFITURGSF THEIRSWINGS | a gr aph showi ng the

20

|nent of..

. Flgﬁ.r%l 158%%c ern?aftfcl v%ngv G:iarfﬁeo e? 2 P 811'%)r cr%assl%ngg gev:lce mcludmg the

pres SeNt T AVen
elerﬁ@p@pﬂaﬁmg@gwpmegmga@@ﬂatlwéﬁl ipskefpracti ¢ acid; and 30
polyglycoflc acid, and VEGF and subsequently IR
he elgctro

F1gure%s1s a scﬂ?n%an% cfr%wxpgl

exposure gl uta

- cleciiopigerryingtequipmicaleand agpteifmg \éalbimorteeqt@racycl ine from

several enbodi ments -of t he present i nvention obtained

rl B A SR S e vmc

- from oceﬁmbmhmmmf e pi’ts&mambnpqn wtenmEﬁectmpmung B solution comprising
,con Ba1PhetichlcBPR.AG, polydycBliéRid GUDREAPEGRE T el ease . -

ro |Ie of tetracycllne from an enbodi ment of the R

present i nvention and several other conpositions.. The

o Figemisowi argaph Blftowmg ﬂ}mmmlamﬁlﬁerftvm \fenen ambt@odlm&ntb(yf the’ present 3
invé&}i8k L bR By r@ec@m St Qnsoﬁﬂﬁhad gm e&cﬁl@ﬁé&?'ﬂoﬂqwﬁc acid; and

‘ n et hyl ene-co-vin e) or _a conblnat|on of o -
Flg“gfs |5y§ a&PR Sgewalgathar Wf@ ﬁ?ﬁfé%cggmg, seygr{ gpydiments of the - -

357"-

Wi.th., on(e

polyd¥sl iy ﬁtﬁr% aeaﬁ?nélw qr?ssiwﬁmsoth? a{éﬁﬁr%oogsageo;@atenal by

mquWWHQmuMMmﬁwmwwmmchlorlde and filns contalnlng
tetracycline with polylactlc aci d,

present invention obtained by electrospinning solutions containing tetracyclme along with PLA
poly(ethylene—cq—vmyl acetate) or a cqmbmauon of PLA and poly(ethylene—ce-vmyl acetate),

| Figiiré‘-ﬁ is a'graph comparing the release profile of té’traeyeline' from an embodiment of the
~_present invention and several other cormpositions. The embodimient of the present invention was
obtained by electrospinning a solution containing. tetracycline with poly(ethylene-co-vinyl

6

bo Vrg%% f n?ctlycgar%ces%f(%ded?cgdﬂcludmg the ’
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5 Figure 7 is a graph showing the rel ease profile of
tetracycline fromseveral enbodinents of the present

i nvention obtained by el ectrospinning solutions

containing tetracycline wth poly(ethylene-co-vinyl
acetate). Figure 8 is a schematic drawi ng of anot her

enbodi nent of an el ectroprocessi ng device including

10 the el ectroprocessi ng equi prent and a rotating wall

acelrit®)r edthe OﬁtherDEa'anbdsiﬁaaDE.ﬁﬁ?lp&Té@itaQ:ﬁb'El'E cBRﬁEﬁBREﬁrt% tetracycline

ﬁﬁ@%l out thtll l@%ﬁiuﬁﬂ%" a%ﬁsa(u’%ﬁ&grl%t% péfl}?acéc afld: Peg'(ethylene-co -vinyl
aceffiy) |0ﬁﬁt=ﬁ>rawnaﬂornn€ pP'élraﬁﬁwSmflsqnérp@br(q:thadpmwnyi@cmte}mr e

nmol ecul es, objects, or cells of any type or size, or

I ces.can _be in any form
righ FATLIA! A0Rd JETSS b AR RR T P B or
Pfe%ﬁﬂy vRatigne obipined d| elecoespinpingpesobitions cantriniingt feomeycline with
polye@iRaé-coSilysianehs i.nclude nol ecul es of any size and
in any conbination. Cells include all cell types of
prokaryotic and eukaryotic cells, whether in natural

Figyiedyie 2 gehematie duwing ol gootberienbedigicntef dnrmiecbpprarsssiog Hevice including

' | the PleBedBScessaad dgmiphitit DA afrbi@ Pwilfbigfebtos OUr ce of

cultured in vitro and can be living or dead. 20 .
Conbi nati ons of different types of cells can be used.

- DEEb[Idh) DESGRIBEON OB AP ERRAFERREAPEMBORIMIESAD oS t i on

t haltheﬁ&)h henpaarkt aRd b\%lﬁela tﬁ‘fougﬁﬁﬂl@ k8o cﬁﬂm in 1ts broadest deﬁmtlon o

L I 6 o D ek o s o

H@@l@ﬁlp@ﬁ tHereafreSbstansts cet lbevial dny, forhr maghding sbaf noti liradted to sohd
semRIiH.S weO bﬂ@ﬂﬁﬂlﬁ&cagﬁ Qb1084n, %%ﬂenﬁ@ﬂp&tﬁ?dﬂa‘ﬁong Bt S Substances

ool BRIy 88 o i B Fbidific ofb@olAngl! et yess g prokanyotic

" andglkaneiosedise whether2B mbirdcuiteor afed dyngensiid bwghseerifig bheny other
pro®RELS €Bfls LAV EH tﬁ‘oﬁ‘f‘a RBOAraC QBREL SE c&lﬂﬁe&s W%ﬁ%%ﬁ &h R Wing or dead.

: t f t The t
| C"mcbéﬁ‘rgg‘é?fq? 8{'3?%@8%% %ilfi’a-‘f oL <t BE PPGoTBIST icghbe ORARY Sife shape, and

COIIme!flﬁwe’dibTm&dbfyCMmed@hﬂm cmqﬂéd ﬂtm:hfﬂnd&oprbcessed material. Bxamples of -
ob}e@!seﬁblhgé PR Gt BInREL 'icpsbgﬁ% 1 a elc@l?tdngt‘?sn & %&eﬁtﬁ‘%‘f cell walls,

CI rospytterin
sragfts o st o vtk b d%“ 1 Gl 56 GPERHe ARIES R vesicles,

| hpome@r IcaissleaOnamgaIﬂtlﬂﬂwmid stheraytecbiirap thak 688€ 8 an enclosure for

25

30

35

qwgfg¥oprocesse eri-al can roprocesse
BT e grounded reservoirs -in the direction.

| _moléﬂhlagpeﬁlé‘%rﬁ‘ﬁtﬁﬁ%ﬁs &t g:& nllsat reonf gﬂe&l&”g-& ﬁ@%ﬁseaoﬁeagl.%ggan%c or any

of The thas Ydettispiostssiag Bandrclectoiicpdut GE hdlBsedefiféd oadly to include

i bers utlon

all ﬁl@fﬂ?%ésj g?le%éc%gbqtﬁg?gt A Gebhs ragnxgéeéiécgr%? %‘i‘igg go JT%?ect%osgPttcnng of
‘ mat‘%éfst Y binafjong gﬁf%oramorgsg@[ methads, @Qw@t@g mefhod whespin materials

are greamed,t sprdyedughtiaed or dfipped.actokt af kl-otR! RSO khd wah®aRbrget. The
cIecé%r@cerreﬁ GeRSrid) w@e a@ﬁp&%&%&& 8% fe%fr 1. g{q%nde% reservoirs in the

tLron or el eam ng an e ectri
ﬁ}e& 5 %rﬁu@&iﬂ%t o drogy -chefiged trRtesRifls tivant iaf groanded target.

"‘Eleﬂ‘th&;pi:nﬁmgf ehenk rOPieRE S8 ivigeh ﬁbﬁ@taré Ifmxteadfr&r@ a Echﬁaon or melt by
s R R M AR BT ERe el el Bl s, epiRRqpy mems

a Pf%FG%F’eWMP Beplels gy fpened fromhe spleltlm Oﬁm@étrTP}aBt’rearnexf&ms electrically

. chargeal pmﬂwnar@mnﬁwnﬁk mﬂ?ﬂbﬁiﬁgh Bn oSS %@@ﬁm Mctr@prOBitsifk is not limited to -
. the sg r So pQ{.l; stepﬁﬂ'lﬁ%eréug%%%n?nc ?.n% & usic’rfgralillce e%£1~1eca1 field for

ructu ring

- ,¢3M§P@%@PB$¥E%%%§Fﬁ%ﬂ Material s |nclude nat ural - B

‘materials, synthetic materials, or conbinations . .
thereof. Naturally occurring organlc materials |nciude
any substances naturally fouhd inthe 5 body of plants
or other organisns,  regardl ess of ‘whether those
mat eri al s have or can be produced. or altered
- synthetically. Synthetic materials include any
~materials prepared through any mnethod ‘
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- thapmeg thecisy

of artificial synthesis, processing, or manufacture.
Preferably the materials are biologically conpatible
materials. One class of synthetic materials,
preferably biologically conpatible synthetic
materials, 10 conprises polyners. Such pol yners

i nclude but are not limted to the foll ow ng:
-poly(urethanes) pon(S|onanes) or silicones,

ﬁ;lﬁ(}éﬁft h ﬁa)[ 0 5 r§| g{é‘j‘ P, 0:9 E}%ﬁ}ﬁgne) {‘?Flﬁe gxgbstance or group or

- colplyinatoni teme) thap ddrypsnetyh@ipe métshracingd et glonp o Isyruvtmy:ls Jduring or after
' le@tl' %Qés}ngl PRUNEAE Wohfic A%inty m@%’tﬁﬂcﬁ qﬁatenals or comibinations

0 et hyl ene- co-vi nyl, ace et hyl ene
fhegqoi}gi‘{a}mg% PWEE%%%‘VF .Wt%;@ﬁﬁuﬁmlu&sm 5@5%;&%@ ppal)y, found @ the
bo@odfy)gdnmldt@e Brg@JEi%)s regrofilyds|of ethiether thoselhater ajClodve desah be produced
or élP tgceﬁateﬁﬁg uﬁﬁid)é %%' Eﬁﬁeﬁﬁl@ 'b?egglred HPhugh any method

er " si n1% nt hetic
afe*'@éaab ﬁl&&h?sr?aﬁ’f%?%u}ﬁ: or dﬁ"iﬂé‘gﬁ“ c diprsebiy| % @A fif biologically

o compd&bhlr@@tm |y conpatible, synt hetl c pol ymers shal |-

aI S b na?i UGS @&%M&b a%@f pelbgsp?ﬁwiorg?c{ﬂgy a %:?Jynﬂ')tegc materials, |

CO”&RTW@% mERer s Jehepaly mfrs ud&s dupfare h%ehgﬂéqe%@r ghe following:

- poly{ukdthane)p polH(s1Bx@bsEsR SRRes ol EBtyRAs, B6leGidyl GBtbbase), poly(2-

hyd}gﬁfuétfl}?ldmetﬁ‘ﬁat%)ég;%w xﬁnﬁ{}%%ﬂégﬁe ;bt ?Jf(mgtﬁlﬁlsr%egigcrﬂaie) poly(vinyl .

ﬂéblyawd)_u E@lyacryi@mywe oly(pthiigrareoovimdd acetitelg poly(ethylene

: glym) lw(methab@ﬂb Ca@id) Pbamalcﬁ@esaﬂpal B@Q@Mlﬁi@ (PNey.efBIo{lactide-co-

gly%%lr%gﬂ (ﬁ%}ﬁg}}@sr by d.@sg/rgﬁ eay%{;!hpegt? | %Ss'uﬁﬁar synttbctlc polymers

‘ . dependpn gwe;p;|apphqa§g§mx@rspp¢1ﬁmpmreghg@d aAenore detailed discussion of these

20

pol?ﬂn&ﬁ h@ByRE 8{5 S9mess 1\3‘,\@&' foﬁﬁ ik B?arﬁbﬁ-@bﬁba& higika, |- ‘Pbﬁfners 111 Controlled

e.definit on

ar EM HC . _.= e als ] %Vg g%gmﬂngﬁﬁ is mcorporated by

I’y

: ,refft;mamédetvﬁmlhﬁ@lb’mmagen pept i dase. Procoilagen

25

30

35

- dlﬁg‘leﬁfc‘ll? it 68%%%%%
- conthigedrvish' throefiten,Sfotnas ﬁhyn_ skFibunagen er thoepbin sled amfelectroprocessed as well

pr owtérmanamﬁammsgm%pﬂmgs@éd ﬁﬂ@dﬁagr@atagrg MbdN Br uﬂﬁlgmg -
rre
e E{EFGTORRTTA: ot TP S ety foriaggen when

eeg%p RER q@@? SEBLRS ithRied Ntk GBS REBIHER B tng@Hals.Of Similarly,

W5d oIt peqollagen
prosillagdnepeptidase,tand eslla:gt:n grecalipeition ttetdefinttitm.es-~ and can be

fored Ee?ér&ﬁ%ﬂbﬁ&n&lt " ecu% 1%‘6£§58P LAGESS! A% EIBEES The term

trices are- englneere

usi.n Dne or rmremaerleggg
“mgtige PEEELe 21y SHAEF cemprten o pheetopregsiet Jatesials né?‘hb"é’s are compnsed
of fﬂ:eqsonsn drepletaiof Materialsy ordiiemiané fibtre and dmbhtsexf any size or shape. Maitrices

?{ é CSE'EC e§5 I'qr%{dﬂ?S agfe s&ﬁ&ﬁ‘gsa%gsca\ﬁ’hbg lf.gh one - or more
03|te . on nmatri ces: re erre ass
e E%WPwa?Sémgam%th?%ruS&ae e85 8h meeeg—'@r% Y g5 p¥feengmoered to possess

specifiTpaskitibo nSutafantdsanaybe dquntitddnvishitj @ranclergl tos@placed on matnces _

Celﬂra&ts%bﬁén swﬁ?&h%%%%e'dé%@s&te&%ﬁn%r%%a%&%ﬁ' are- a

pre erre resent |nvent|on .
Ex &¥51 aeferpd clasreolotmpteripls fhropleg fapFatsEtEgo dBHlieafe sompositions of the

: preéenbrmvmuone&ms;tdses plodthe)i MExtragiinfar bﬂam:e@tdtéins Agkdh tprefagdd class of
- prot@fng Ertﬁe[e ?rﬁsgfﬁtlﬁ{;ﬁ{nﬁbﬁ a’éﬁnﬂﬁ&%ﬂﬁ&%ﬁﬁ 1?(11: q{mﬁé& é)llagen, fibrin,

e %E&clﬁm&%,eandt Fergeectinneddenal @@elrﬂ @a@ﬂ@atare @ﬂh@r components of the
present application in their gwoadest definition.
There are nultiple types of each of these proteins
‘that are naturally-occurring as well as types that can
be or are synthetically —manufactured or produced by .
genetic engineering. For. exanple -collagen occurs i-n

that auet iplogicslly n@mpmbéﬁ cﬁb@tﬂr@ ‘Briologically compatible, -
- syneleas gm@ﬁetsn il &Hofﬁabw&om&ﬁs aidsolémg 208 a@f ot Bnbinations of the

forg%lnggc tef ]geP O \?ﬁ%le exa%e V\P? er '&ﬁ Hse ?f Fhﬁge polymers will

“progq%ggqyr gb‘?eft’ ets of lréracbsl%l al.s, .or bl ﬁnds of fi beri,mcouagenv _

x
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" pcrcglgtg%sgfr aniuglza a@fdggilyﬁ% Iifl)&s éﬁﬁ 5%, m(o@ ty %?ﬂf%g% ﬂﬁn (la-t}) 1n an encoded :

- 25

herein. The termprotein further includes, but is not
limted to, fragnents, anal ogs, conservative: am no
acid substitutions, and substitutions with
non-naturally occurring am no acids with respect to
each nanmed protein. The term "residue” is used herein
to refer to an anmino acid (D or L) or an amno acid
mmnetic that is incorporated into a-protein by an

extr%%}lglr‘ﬁg @ﬁﬁﬂo cf:tﬁsezrxrﬁﬁgfé pr&t@t%lﬁﬁh{@n sf2hagid éﬂggé’gﬁﬁ%sfhre gsed throuchout
u urpl W
the PieFit GpPHcARGP B ibptpedest péﬁﬁvm%i%fa SRR AR S of hese

proteins dbatt et nhturadlyiamuriing casnweless ¢ipes [that ca tbheor are synthetically

. manﬂfgcfh'i'éi ér%r@dnﬁb‘tﬁ bl Beheti@ Eﬁﬁ&eﬁﬁg ABor(dxarfple, &ﬂhﬁéﬂ%o@tﬁh th many forms

m met \Vbr eover de 'bond m.netic 1nc '
et il b S GRS AP En B S RaR e g Ut {6 Juoteins named

herenkl Theetermh prottdie fiatlter inBludes) butnip net, lingited toyf Fragkichis, apialojgs, conservative
amihd Eﬁbgﬁtu higal mﬁ%ﬁﬁﬂdn@%ﬂ nBR AN Bralt} Bgdul‘ﬂu%uﬂuno doids w1th respect

tirtutiqns |osor |tJons which alter,
to cagh g piot en—s?%ieent A SR P B 1 AR 2D AL S Doran
amind addrmmetc tas 1s_(1t1ycpp@dieﬂ yutb @gsottindry @n%4midebend. y s ewdhl the amino
ac:1d| 1%2% bk haaﬂah]lé? dr(rzoeglﬂg ecﬁlﬂ)d 6dq or,CEHES cb%éfi’%féﬁ limited, may encompass

ervatlive Od1 11 vari atioons where t
known plogsiol Rt SEHRO 40K e MEGH ip A BpanBFT spilar i, thg pyeplly occurring '_
amime haldan(ilel) amtind @it aaildejicsyi Mibrasveaninnanide bdnd mimetic includes peptids

:bacl&ﬂé?%gﬁi&:wo%s %ﬁﬁs{u&&/ﬁ' [c! tﬂgsets@ﬁﬂegﬁa L &Y. i di ng

ar_am._no aci ds are wel | knovvnlnt :
Car Fur&m@mrem Prsini g S Wil oTgpREnIZE c et 285 CBFRUAPTH AVPTHo individual
substi@itidss, tdaRdtions 6r adifiti@k wetithy altes Uit drt detet® B Sirfghyr am0ine acid or 2 small

IC acCl

Seq%é??aﬂfa@qm@wmely @@nﬁawﬁeuep%whqy thA.a Betations rest in fh syhstitation of

“an afio acidwih al chem@dly &m&ﬂm&uﬂl rﬂ:&méelp)atwh/leﬁﬂ’mﬂiﬂﬁﬁ tabM providing

sl 8 o A el AR o .
tax«n@mmam% p?é?ﬁqnae’v@wc gegstiiudans igy @Iwanoihﬁw udes _

: l)Aflernﬁ@r[amtsieﬁhb@g) Thitodi: @0; to 95% of the entire am no

argc g&g@ngﬁumll%ﬁl(ﬁgt extensions to the - entire

sequence t are 5%to., 10% | onger than

| 3)%@?@3@%@8 ghiamisefdence of the 30 protein, |
) Ap@hm@m)t Lg}ﬁn@{[q@eptl de. When peptides are rel at I veI y

bay 0 .
3) Isgﬁu%}g? ’t1f1e<'-51 mggﬂeMgﬁ%ne@@?‘I’{é%% uslt ng s??nggrd

- 6) Pl@mlﬁla@me @bﬂw%@eﬁhtmpﬁh@é‘éﬂm ques. Solid phase .
- synti«aetal e uidepfibsihitah ﬂnethﬁrlﬁ‘b am, &ida Gr epﬁdet R@ther includes

SR B A P BB g 49428 o0

L .-entuprﬁealse@rudrﬂ?euer@e dhabraeef 8Yor o1 036 lmﬁh’éenftb? amipe agkbpgquerice of the.
30 .

pmt@(, @deqfr @nt| geni c - epi t opes descri bed herein,

i ef?ﬁlefs%rr? rES POT SR GET s 08 IR0 sl gic. ey

are gﬁerpe;mth@e@dt g hayddné cbkwisel oprtideewnthgsiartechniques.  Solid phase

- syntBesitiR %&@ﬂe SicASinall BERSTRIN 8 e @ét’fi\laﬁde(is A%dcHed to an insoluble support

' 35 f"“‘”ﬁ‘&éq’éf %qu%/b&[ ﬁ(%ﬂgh 8t¥ﬂet %M%@é ealsc 3‘;‘5‘? F%gerbcre is a preferred

methpdobe the, chohéwl mypthdse ofubt entigenici apitppes amsmbpd dsrsing nTechmques for

| sohwéyh&eﬁe ARkl to &ogeomwalm Qlfs aft, particul ar

glfuigflrllﬁeli’ gl?%%ﬂgg)g gggldggﬁl@ﬁ 1&% Tgf': elgqrn%pgcggsé‘ e syr?tﬁééized using

| _ recon‘lbq:lamrr@d],emr muhmgmpd@omé}mpﬂy,dbis @rvoprEptmatng a nucleic acid sequence

' that LRORA @Y ?%ph&urgrfﬂr ﬁ? bialiBe WH HR1RNRiOMh &K 1’63;:,191{ %%_e under the_ |

such procCedures "are ound inthe literatur
~several ‘desired protein fragfents or peptldes are
encoded in the nucleotlde
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5 sequence incorporated into a vector, one of skill in

the art will appreciate that the protein fragnents or

pepti des nay be separated by a spacer nol ecul e such

as, for exanple, a peptide, consisting of one or nore

am no acids. Cenerally, the spacer will have no

specific biological activity other than to join the

desired protein fragnments or peptides together, or to

serve so m ni num di stange or ,_qQther spatj al

oot R4 SRR (FHEITTp JEVRRPIOE 1B REGIRB 1o AL isolating the
exprekged pePtidec pdprotin vink i€ peguied, mayativingsthk @eptidd droprotein.  Techniques
sufﬁbﬁényt%%ﬁdestﬂﬁ%f B5R ﬁﬁ&dgxl sfén dérbea[{%k Ul nd a{&eot Itg}e |

ICclt

, het g@ g
. seq e SEVERE ?‘Wg P‘B gﬁ?‘&?ﬁﬁtﬂe@ﬁ el Hcr%?‘%ﬁge%l the nucleotide
sequenoh e obtedu sgf alvecmr Jpatrel 6ff €all iimrthe brt tdifl @yppsciass gdt the protein

algols g&;%,g g&g nskﬁﬁéﬁe@%% qbgﬁgéer R 1etsla@h Xsec}'{)roéxample a peptide,

ch se

, comﬁng&t i%¥e CE ER AR Akl o fFmgratyrth s smspr wm %%Vﬁdioﬁéeclﬁc biological

acmmmehmﬁy jdie tiedideickdt: otﬂm\/f&ighﬁﬁtsto@ pépided fop @b, or to preserve some
miBtthled LEBLLOB: her ey a0 %ét%&égﬁ BB R b huent amino
nic reco

esse narit
‘Béﬁ[f itfe gpacEomyp & SPlaEed inéppeRecORe Rraperyeofpflie imqlesyle such as the

foldgphieli digrdep oS hptiliobichy.0 Chdlebte Kdjauted encdamg Gbr the productlon of

e res?c[u%s %{c%{x 6{:?5} 1134 us'eﬁlg M‘ﬁrﬁ{ctaﬁ?ﬂ g:g{}»]gss T gzhlgjurpant %Poltém may be built

- 20

95

30

; 29 S duri eetr

sl UIE R 58 e SRR NG -
Subsgantially pscomgérisms pﬁﬂwuaﬁibuoﬁ@%ﬁ Incmmpaemtytaeer preferred, and 80 to 9_5% or
greafe@hothb@city &e%ﬁ@ réeneeﬁﬁmebae thddpehli@liiedisi N the - 25.

B L e gq O . 0 S it o

_ mt@ H‘.}ae) ﬁgﬁt@,'gr §msqu@cese§r§d¢npypngrtb%p§ i epcﬁgplp; k aucleotide” sequence. - L
- en&dipt BNk ipaly h&sﬂﬂlﬂe&se? Sl b B&ded fto ab@ttbr. @rofaélﬁta%%%hﬁcanon of the
'ex%]' ea‘? %xﬁéﬁa&r I‘Otgllfl% : '

15

éﬁh @d 80-t0.95% or. .20
A RS mI}eferred for use as ,
t he F)aﬁ»fe @P@S@ée mcsmbmaeto Peﬁ’hﬂee cptlEreptidgsabid podicibroai n@e punﬁed

: actﬁ)@diﬁg &f st&daarmmuﬂag RERIS B8RT Bﬂlﬂwﬂ&iu W b aft ﬁiﬁﬁdmg ammionium .

opr ces in bt ai.n. desi.re

?ﬁr@? i & 1 }ectri)@gresm and the hke

polcfuwrsaimnne’wleetrmab@smg weobtdie desimp rptmestse dhr uses fsthe fonined protein in
uﬂgﬁistood t hat any sol utions capable of forn1ng a

T B GBS PR AR R  BES e
Teseypird cﬁﬂzﬁ@ﬁGHWrecetsenmmbﬁmﬂut’ﬁhe memaisshﬁmif twoadly o include any liquids -
| a@é&@ﬁ@mae@s;s% b8 Bl tRIpPAtRssel. O?ﬁﬂomeg&déﬁ@owﬂﬂﬁblgﬂﬁm capable of

ti.ons

.an hlng e. el ectrodeposi
- rorge B Aot B PPt RS 5 PEBORE PYIHS herficge of the present
- invbrtpsd  Gefthiniappibnatios the perop Fidittent’ relsol ferofio Tsh@ehmxga:)r ermmlsions -

.'coﬂ?éﬂﬂfﬂg rthe afarsl ‘61.9 Qﬁsﬁmﬁ% t®bB %Fec{rb&g})ﬁ%dan?lg ﬁé”e(%g be in orgamc or

such ene col

ul es, .
bm% aﬁ% SomPHbi formg T hig fq FF%‘HB%F WPOPEIFE I Biewdi .ﬂafglarve number
- of dolventsios ofipliquiad indrearrieh moleenion, ssel astpiobiethyine glycsI€PBGY that can be

'useHQn'mE! {1‘1%!1 Q’ngz{) HREEGr 98l ?&gssﬁ% ?i Oz@ghc%ﬁgﬁ athg 'terxlrg ‘sglﬁtlon” also

eria st ances 0 anyt

'Iefeéﬁ 8{:%1?169@8 afef gefs ansuspIIGiont sont%amyg Husinederials, pebstapgesor anything to .
'“bedbﬁmMQxﬁﬁﬁivery of the material or substance to the -

orifice or-tip of a syringe under such conditions

‘that the material . or substance will be processed as.

Soly@&s red may. be ‘used for dissolving or. ‘suspendi ng the’

- mat iy sdlvent thaherilbalbsisaiieery of te nﬁdt@ﬁtl 6@&6&@1@:&%@&1{3 orifice or tip of @

nmore specific sol vent ‘conditi.gns. For - exanple, non
cross-1linked fibrin nononer é n-be el ect rodeposited or -
el ectrospun from sol vents R B

g )
%,
T

sylﬁgé ﬁﬁ&tr §uch1c%nﬂiﬁ3%¥1‘.lg%t{] tgée m\%#e?ﬁ?]o%\gue i 2k WI5]¥ ﬁg prﬁaesg% degred may be o
. used é?fs%l%ﬁﬁb@uc  eeerdapititnterial o ﬁm sybiance fa emelﬁcéqmmcessed Solvents
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35

such as urea, nonochl oroacetic acid, water,
2,2,2-trifluoroethanol, or 1,1,1,3,3,3-hexafluoro-2 5
propanol (al so known as hexaf | uoroi sopropanol or

HFI P). Col | agen can be el ectrodeposited as a solution
or suspension in water, 2,2,2-trifluoroethanol, or
HFI P. El astin can be el ectrodeposited -as a sol ution
“or suspension in water; 2,2,2-trifluoroethano

use'ﬁﬁofgf Qﬁm o?r Ehdin dgnflh?%q? By\'ﬁrsuﬂ&arg,é A8 %L&@h&t the matenal or

ECI nate use
su é‘ﬁ‘ %éq%@@%% EFHEEE U oMo aire SiveRinconditions.  For
exdzmﬁﬁf @ph ofossligited Abnin snanameotandiesSatr@epostied Gd @RutSospun from solvents

 such s Wid:0 %noéﬂ{ﬁlaaceﬁQ aB{irQﬁ:?cér'; %ﬁé‘?ﬁffﬁ‘g{ogﬂiﬁﬁl ? L35 Sheyafluoro-2-

I Nn-organi c so

propgnof (AF9rsevRaR SpxativerpisoprapaRobeHE Py oWéaa@xscaurhmivctr@deposﬂed asa
sohmive afsusplehdibn inwithe mmhﬂudsroethma,eﬁlﬂmtem dag b $RBtrodeposited

as ie gcg%%m@&ﬁenﬁﬁﬁ %lg{r%ér 552? Qﬂluo%e [§ mé%p n%a%@i; bt ﬁFIP Other lower

- ordgy geodoks cspRtialbe balpgraated pleohsliss mag&euﬁtcb Pmtwnsemrpppt@ies associated

with mndniranel emﬁﬁ&tohjaﬁ@mbm end elsdafadt Q:ﬁ:ﬂ:@lvs in iafueous solutions. Such

proficHRh LRI 1 PR R b B IR B imuoroctnanot
(TFED A 9th@1 m!‘f@tsd@}oa@l tg 98h oéglaaa@tﬂnfﬁcpra@mcmmai ertmy be used, for
exafpletolvdhteRbdyl mmroﬁfa@gfap@y eell:eeiéupl ﬁlgh eﬁ&ﬁiaﬁ@d’lﬁ é&@&ﬁatography

Pro{etﬂtﬁtanﬁ% bd\eej:sé ﬁseea(fsossggltl} O or gf(% Oﬁ%f\(/‘% orean gﬁloroalcohols ‘
in eanjygafiom withoreueats eqtutioms g maxeml w@s,edmemylaaetpmwnmntammg 5%
lithidin EAb5EFETSver Uitkte bad suh 8C 40P héi& %ﬁ@ Foid aeid. @aﬁb@yﬁmpholme- |

ca cent.r a i v.en solv often an °
| N"m!h%ésr an er%%ve%glgp‘g‘tnfbgﬁsg B’erf"‘%rfyrﬁo Cff;rec type of 20

el é@tﬁF@bWﬁé cmb.raglventa tsedifer elmremmcesﬁug hasedhpprecipaliole of creating

a S0 VAGP raa)ﬁbfj@aert |81e p%glrﬁé@d"l su%itﬂ Ofhid e%§d)p°t&cebﬁng tih efeasmle The
ectroproc

confgRRERTRCT aien SOVRLE Sheisp e S RGGHLA 8 CopRpme thectype of
elec@pmpp@mgg ﬂm(ygﬂmcmgj Yor simpdntis elgsteabpraming, the solvent should assist in _
the &s@éﬁéxé@mrélylb@ @f §1@&1=Hp§bc%§d ﬁ&@ﬁ&l%oft@c{t %Simhﬁﬂfet dﬁ"hql.ud disintegrates

into Bl o RN PWCR it B BOPRUEH MUt giegoroes that will

stabiljze cnr worred sepidvetiemi. alln steatbmspummgt interpations betmeémgppolecules of

elec eré%@d’d Eﬁiéfﬁl'%hzgcﬁl@r &, nﬂala&(m for mer %x%‘aﬁf;ﬁ’sf% rdm_gly, for - |

elec ?Sp&fl Sﬁ’ %zi?({ﬁ% tsb(o?}[}iou 3y Iry §I ] e polymer to
previghisthe e dirom distntdgrdtiog dito dopless amlcbhshﬂduhedeliyrmlos}ogonahﬂmvmf a stable
jet foHBEAN0h fbest ahl %me eﬂnﬁédlﬁngntg hegef ﬂng‘tlgfl o | ABfrospraying to
]ecg sonme errab%?%ﬁnent he tran kg \ fr 1

elecEPRUHs PO RIS ROKAE A1ty g i for polymer
solufignseacagriimiction Bf owlckitekion. v Psouksicldyviseasy ireraasds :is feoticentration of a

SU[fICI

- polyRek Y Bdther Slﬁgﬂéﬁél%sbeaéle&m})f%ggsb@ B cRfas&ON %%Q\;J Qtdrﬁ@%l concentration

Br oqkf.i eI d Vi 'SCQSj eases as concentrat] on
assoggie Y ¥ eronsiveo N PR e A BEVFshribe Bsakgield viscosity
williinwemasese réhdly evith mménucaadm C noppoded ab iaahore SeatthR l@ehr rise with

. condth-RioRxk Wér\é%n&:ﬁ t nF g a.gng?n IﬁfoPI@eﬁ:f jédsﬁyé of. aPOIy(lactide)

I NCrea

- - _however, e Br ook
- ~Sﬂmsb]5m% m#f‘erﬁ Sligwn apiveh o 5@0@6%15 ghpvisoraupImein the Brookfield

VlSG@l‘iad:tmdcntrhmdmeiﬂbt itl dpprowiriaiely FeGe RV, all @impad off SMAEthylene-co-vinyl

_acetﬁ%”ﬁ&ﬁtlf@%}a?gﬁvdﬁg O%%H%E%%Pw 0 {gﬂm Aﬁ' V'Iﬁ%&%' da¥es, these

R HPB B ool SRBRise Pt She feppsitiont frem electrospramng t0

- elecﬁvspmhfngel d 35 viscosity/concentration plot at

approximately 7-8 % w v. A sanple of

pol y(et hyl ene-co-vinyl acetate) from Dupont (ELVAX ‘

40W shows an upturn at 14-35 %wv . In both cases,

these departures fromlinearity approxi mately o

coincide with. the transition from el ectrospraying to

el ectrospi nni-ng. - 11. Conposi tions of the present
~invention The electroprocessed material One conponent
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material. As defined above, the el ectroprocessed

material of the present invention can include 5

natural materials, synthetic materials, or

conbi nations thereof. Exanples include but are not

limted -to am no acids, peptides, denatured peptides

such as gelatin fromdenatured coll agen,

pol ypepti des, proteins, carbohydrates, |ipids, nucleic
cO»ggAs%m gtxggz%% BhPivion! | POProteins, glycolipids,

cosa cans, and proteoglycans Sone preferred

rratjg‘rﬁeéﬁcg%l’ioée%“%lt’%ﬁtﬁl“i’y occurring extracellul-ar matrix .
mat@de ahﬁpcﬁxﬂﬂ oflfhe oatpdsitiohs. oA ther gredeyt Grventioni i ghe electroprocessed

maﬁ@fﬁlr %eh% @rabcf@ {he)%leE?'BﬁrroE&Le% ﬁrlht@{iél l'b‘}'ﬂr&:g?‘npé%t ﬁ%ntron can include

t\rrﬁlbmeﬁe@lﬁ,r ﬁﬁ’nﬂﬁ%mﬁ@@ﬁ}% o ePEbingRsR dretoli FExamglss inglude but are not
limitiDRdirginb iaBids Speptilidsatienanged poithies SuthfBt@latih el dénatured collagen,

I
pol%:% {ugetg,al%ro% r' g%ﬁ)gcgal}ég 21%9&%1 zﬁacfeﬁzt eﬂmd? %lycogrgte]msb lipoproteins,
WSWIY%F Rl rajeogbierrss or synthetically

fTHrBdafnﬁCbicéE@ﬂad DEEa1E SRE Glatirdlly pPéRbaly etiradétuli adnatimt rhh%nals and

ble: toefr N aroer:cD l %% nce%ujj maG'D. m% r?als 5, fllr?c{u? { not lumted fo

SO |nc u e are‘“cru e extira
collagany Hbri.| qlgstin, lnming. Yibmenceti, élyalu@mcrm §h@rir01tm 4-sulfate, chondroitin

6-sul; Rt SE1ESS qepazﬁ:r SERtE, AeePhdin) | A 1Rkt ¥ulfRd, Qb qu&eoglycans

Theg%%aft?{g;l( e aCt g & g#nog;l by ssue eﬁ,galtng:r?zﬁsalog ceﬂs or - synthetically-
manufasiured. r@mwﬁmﬂ}r prnferred rla@rdemttsx natesiplease collagamend fibrin and

ﬁbré;KHétrﬁ urmsrosnrraa/edaﬂms 8uh8 eBh-RE STARERC e&%esimu@%éuegﬁamhas extracts of

' ectro duce a repeatin :

* mon Rl e et BRI RA® Rk PO 9§ SEPRIE ghpleglone orin
R comrbalatlen.nEmath bielbgiof] noasbriag arcliingf b ot lgnipadad gelixd tibspes, organs, -
and Rdhats %ay&'is%%%&@§oﬁrbce§sedb m@genﬁﬁﬁ B@éhrblécﬁoéfzgﬁ & ﬁ/r@&’uc'e 1y repeating,

ban R Ao TR G EBeamy o L RN PRI o Wpifgleof collagen

- fibrds fHdpend bibaafdish grqeatsbe (ire. bebdddspatternbis absaesds froedlagdmawvhen it is
- pm&.r&e@ By RbBS! MARLARCSIRAABE raoﬁggenrrerérebeoss%&e@latvrt s 2. 65 nm

er materi al s and/ or substances in formng the -
ﬁﬁ ions of the present invention. For exanple,

. 25 Iis telbe mnd@ﬁom&as%dsep@mmogmcmgd ieteg deriiap dd cainbived with other
matéﬁ‘als ﬁﬂ/d{'\éﬁ%aﬂc@s iﬁr}ﬁﬁ‘ﬁ]ﬁ tﬁenédiﬁﬂbgﬁgﬁﬁ Sihey pféébﬁf‘m'v&moﬁ.n R chample )

subcut aneousl anot her . e

a
a0 lpqlroprasEv et aeé@a e Ps@ewbwg? &E‘ﬁr s g i Fghates [lgmunogenicity
- whenmiynpentagiosibcmenkouilyh An aabthert exxpipds enseettbpmkcagid abllagen matnx,

conﬁﬁﬂﬁaﬁélﬂl ap%' eaﬁﬂameeru;&ﬂg EQ‘M{B@Q&&%% &&ogfrrguéoﬁ{p%nm@ polymer

di vi s1 on of

- gy ctos%?tﬁrtr&uraée AT #16) viniqe pLe celfiyin Fhercellatien gatrix

30

35

~ pr epatheiic hoiahinalye ey hatteidls irdpafedcihadugh 3y method of artrﬁcml‘- L
r Qc O r e ym Qe :
syntﬁé’sng I}ﬁé«%ﬁs%g & Eﬁﬁr!éfrg%gﬁ 8 g:ﬂglr%/rnﬂlgﬁ/# n?aten-gﬂ aI% edﬂb(p) b1ologlcally

O

pret I Ca conpa

GOmQafrh o feftadgppighation iy viyg Grin |Vﬁvw| ry8fiydeby are not limited to -
- the | folibwritg: bpdly@ehaned), | poli(sRekahes) bh es1ﬁéﬂnEQV\@6ﬂg(cthylene) -poly(vinyl

ﬁ‘{l&ﬁ%g ! ﬁ&lpéz"rg@ xarglghlszw ny@é&gﬁ@ Oﬁ&rg > L&r&f’ WEolidone), poly(methyl B

ﬂﬁ?@r&gl?r@, wetiCoRy deohpl), @ebrﬁwlsﬂ 20®) pplyrsylamidei pgly(ethylene-co-vinyl

-~ acetpi), lp@iy(fﬂl%ﬂ&)e glﬁﬂl)yﬁdl I?Gnhﬁﬂhac t A3, rp)él}ﬂﬁciﬁi aci@ @PNA)V bélyblycolic acids’ .
. acr.yi acr.yl am.d
@AY Ela%ﬂfr DRl LR, %%%Iﬁt%%frms s KLY ides. poly(ethyione-
h co-vgw 0310 ;{Ei‘fﬂfﬁephlare&pﬂla@om ing}y(vipyll 3oetatsd i(BVAQi phlywnylhydroxide,
‘ polyﬁéthyl&iﬁ M@i O@rthb et or any other similar synthetic polymers that may

v BSLYELAG E’bﬂlge%aﬁ‘%"efjes%bfegt? PRV ERG et g materials

aI cohol ) (EV(] 1), polycaprohactone, poly(vinyl
acetate) (PVA), pol yvinyl hydr oxi de, - poly(ethyl ene
oxi de) (PEO .and polyorthoesters or any other similar
synthetic polymers that may be devel oped that are

bi ol ogi cal |y conpatible. Sonme preferred synthetic -

¥
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el ectrosprayed, or electrosputtered droplets, or a

conbi nation of the foregoing. In enbodinents in which

natural materials are used, those materials can be

derived from 5 a natural source, synthetically

manuf act ured, or manufactured by genetically

engi neered cells. For exanple, genetically engineered

proteins can be prepared with specific desired
incREs WeAC a5 0f copalhiee: CPUS dntaRGAL pdlgrapfolanmnt hpolp@thyleat-co-vinyl

ace%é g, U@I\;E)CI-Q %’{} on edoir)ﬁrrd]) lg\lﬁ%tal@és' A bE @3%1%@&1 BFaEctﬁggLﬁi ﬁ%psl glectroaerosol

sites an

 eleqiogpreyad, drgrlectresrugers djoplsts; efeecemRnaen pHBP (RIBEIEN

- hi qh%inbamiawaissn Wwﬁ ) thatdfiaRatdiisell, Bexe nfgetals ckf bByerived from

a sgl Cttg.lfrc tE) a%’ I g.fln%% ﬁ'g:teiilcogf rg%futfar%]&?@[ ii%&ﬁ%ﬁéaﬂy engineered cells.

Forgiempleogrnoieasy e@gmw@mr%neme e 5 snegific fipgired sequences of
amib QRRE tthR difffr HHe HRnkinG] GeitEAL. SQﬁ ofé illustrative embodiment, desirable

squl egsts{h tgtr Hﬂi’“ﬁﬁ%gc%%tﬁ gxé %,achﬂa%gxg g?oté!lil goe t‘%ﬁ{ & %%?ﬁd&g tan be included in
' hlgbéremonﬁptt@ué@slédﬂ natwial qolikgent hensel ves. can provi de a

t heg@pading BfEemt W8S, &Hﬂidnﬁﬂlaubﬁh theeH, trhay, cha:ractenstlcé of the

selectl of tr| nat er | t
bR e 1o ! Bl ST R s e comprisd of
- elevtmpracesssd- mébelabfanm dpibstande] thayd by editieedror-As [digshagpd/In greater dﬂfaﬂ

beic‘M?' él&tr@%&ésﬁ&ism% Qfemgél'l/ésa:ﬁﬁ Bro3{de a uﬁb’ Bt §/hen dpphed In |

ti.c trix materials mor e dura still
i giieiG O TR BRI E ST AP PR Eng) ph iy giplated Wfiix. For
exaplptﬁ; giaiseainade of ftirm wil dﬁg;aé@mpmnamdlyuwhﬂa m@%@s agfie of collagen are
m_oxt cﬁﬁ‘?cﬂé &nd tic TR A Bl B hbre AGSNE SHINIEe of matnces made of

_ tron o naterlals for, el.ectr.o roceSS|n
e ISR OB SBOFTIGBE Jisp SR HERDS 6y (ERTGRE g onse o an
. impseed thakon ekcewrbmgimmt;,onaofsltatenabafbr:ﬂe@mproc%smg and use in substance -
, dehﬁflerg% ﬁlﬁﬂﬁf?&ﬁ%?% g&ll'gd R M Qhe 6RbAAGER, £arhineH o%le&oprocessed 3

ers anti - re ect

b { |
Sl GOl o camPHED B el RS BRL R o “@é%‘r“\‘ise%ay be applicd

to thetiin tiemsk subhseduentindisdobire 1mt§bechkn:enln anailhelr erpbglivpent, g implant for

N deliqstg 4 %5%! ﬁﬁ% Be B&JSWG&J&{: 1ﬁ9t9§§1§ Hehf %ﬂfroﬂ@ﬁﬁ lbcﬁllesgrowﬂl, osteohlastSj '
o ful far Ppronot) one %ﬂgg gﬁ
. andydrvspapie Adgma] 7 i adr %ﬂgsﬁaa?‘)éi fff?‘fn °a

25

30

35

- -drugppneibes matealede bé%alﬁifF‘ém 3 caRtERy -
_seried oDlah@t. Ot Byérab somposbe of Bd}ﬁqﬂmda imgathe mekirloyek #UA plus a drog, a

pr dyargdd cpmpomdtsobudhi asﬂnocﬁ;uphﬂﬂﬂ@ isgbstapaporaritesysed g modulate the

’relea.ﬁe bt %ﬁﬂﬂ?tﬂrc}?ﬁ %%@&5@9 gﬁ%d%ﬂzggﬁh&? athr leQaiPd M altu%, or series of

ease mat-er | gn electroproces

hion,Gag s o?lectf(‘i?‘i‘,?ﬁ%gsed into a.”
ﬂmp aegéroﬁ %1%3309& Sk GeloARbREERS c;,g,?. fid B 139& @fmm et

Pt eaiy@rtbtﬁucﬁpﬁaefe &YE @2&;9 of ‘PFF%‘IES‘OF’gyTg é’b%ﬂ%"é direleased in

turD b @aihyﬂﬁpé@dvaqhm erqilet SUslayiradgstribhuees| earenled be onst, rand trelease is - |

e or

--con%gf]ecpl?){/ thb Q(HL'E ts?a%c}ltaﬁgeaﬁﬁ c&gf n%ﬁ'lccﬁ%eséo\ﬁgﬁic@y&{o%a advantage of the

ug (or drugs) IS re_@g gl R
synfhetiggajegials %&a&@éﬁr@ha@@&:.% br 3558 This 5@ &° TRpATiyichop the delivery.
of éi)hi’ettﬁitﬁﬂi£§ Fbaréxﬁhlﬂé D@y wee beadhibledh aame olr@mcs and using synthetics

| A.mcl%]gsré% O l e gf tﬁ%}gnagﬁﬁlgth Y e %%&R}' degéée fThE% , &%&ﬂ&é&te synthetic

C ns ruc van

- maigrile e ailorad e egURAE B8 GIR) G BotCHAIES gl g e, The )
-synﬂ:%ﬁcsbﬁeldgﬁ)ﬂlyt ﬁtﬂtsuﬁﬁét b hazgelticvigeakdood, ﬁ:ﬁniﬁalﬁmﬁp@maﬂé@sly undergo

| . hydgﬂgsx ;i{lang&lg%f htgese cgarnqgnsggs §19.J)sfé?%e% caﬁﬁ%?&&s& Sah 'eféﬁtroprocessed :

I'CS |ncrea

. maerale i1 weEROTSH ot cleatiicab anagnelistand eblcssecbrignath P OlyaGk g sensitive
. to &khlNESR GMMBRIHC oBthe Bl Rdra Gy CRNddR afiddd| Br £draqnel provide such

regulated in ways that are not avail abl'e to natura
materials. The synthetics ai& usually not subject to
enzymatic breakdown, and many spontaneously undergo
hydrol ysis. In ‘addition to these characteristics,
substances can be rel eased- fron1e|ectroprocessed

" ‘materials in response to electrical, “nmagnetic and
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15

designed to deliver various substances, in vivo and in

vitro. In sonme enbodi ments of the present invention,

the el ectroprocessed nmaterial itself provides a

t herapeutic effect. For exanple, in sone enbodi nents
el ectroprocessed collagen 5 pronotes cellular
infiltration and differentiation, so an

el ectroprocessed collagen natrlx al one assi sts MAth
heal i n

The P-15 sit aci d se nce
seriEy: o6 PRI Eg BiP el ey BREHG ES 15k Eatorepegsieg materials

“desppmediiociliagrd atioussmbstatces, Imynimmyhpafﬁm e, a conponent of

bong. sd%ib%ﬂl%d:m%ﬁt@”@ % Oﬁsres%ﬁg fivEhtfo S'tﬁ@%le@ﬁ’ﬂ:ré@eg nﬁ erial itself

wi thin coll agen can be nanl | ate
Pmb‘rd&“c éé@%@quﬁc éf@?tm F%‘r Rmple Ghsqmg F’BB%‘EW‘H% 9 Pmcessed coliagen
prohiotedicaiiplad indiSiradibn tahé dififitregintion, 150 |ae GidceroprébmscOcd¥aktn matrix-alone
ass@istuin] RedlinB CHE"E.25 %tte tahif smﬁm % ?e%hgﬁze(vé\&gn %egcd?ﬁggn molecule,

present I n-nany erves
Progiofeg ioffgoasietof Hf’d‘b"’él ”F‘d zi?i ﬁ%:gqt% hydrtp)tyap afite, gcogone o4 hgne. Another
exabplendf, sptdific eXarmpl aequeycesiwithagedliagen holeadel thitaan be manipulated and

pro@és?e%t#ll X ugﬁl‘%? s oﬁ%fﬁﬁdé@'tﬁe R@tﬁ) gﬁdﬁ@&h@&ﬁﬂﬂé"lﬁ@% molecule. The

Speci

RGP sitetip gppdncass Pﬁeﬂreesea@e rﬁ‘élés (-@srﬁlbfewa @eeaerrtnn m%aaatet materials

. thaoepek astDbilﬁELn0|9ite$‘i6fTeelE chﬁﬂbﬂitemt B, retdgelzlaﬁans @GURT) IBS example, by

ar ran or feo
mte%ﬁgsl RclaaB g@ﬁn &r €6t c% ljr0 ‘(Lice‘?’sds]é:l Hi efi aﬁ, su%ﬁdaé%é specific. desired

| SequEF belore ofRrinEs oF ter @bﬁb@s@r@swg syraeercREcanchpridadiminear or other )
fon@d. B $Rld bRt HERGTORGuERE: £e apiapaned cyiiidioan referred toas
‘ Ccﬁ&ﬁﬁbetlc backbone that .can be derivatized. For

_ y'exa | e, the RGD peptlde 'sequence, and/or a heparin

bi rﬁsﬂ @wt:t@wamswnavatﬁml otpleas @eq@me@n alspn b ecomposed of specific:

sub8RBLhE 8t t maﬁey&ixeﬁm&ﬂ 294 RENBE bepired Qﬁthad $mthbh€ backbone that can be
e .or

e gURCE RO b 2R 050 BLL AR SSTHBISRRE comain o

20

| \oﬂaqrt'ﬁp@lepmdg@ebe ehemienllyi ooupled fo synibgtie makeaiplsr Thesynthetic polymer with
the taﬂﬁiﬁ@d @é‘cfh@ﬁéee& {BerRED & beLelptiRBiciESed it b &ohi@tfuct e produces a

. t
e st igs® pfike) abSF st e Bebhearovids Sife fcatiuto bind to
- andaftengetpritiidie npptonThe hepariortinding sithgroyydes et for Hariblmege of peptide

o gm&mqna&&% b %e&?ﬁ&bﬁ’@&ck&ﬁﬁe%ngmgﬁﬁ@ﬁépﬁhes, gé&% B:laftéﬁi QESwih factors,

25

30

oki nes NMes -a e ot'h
ey PRy R e T EHE AR Q€ MDD bpbe attached
fo mbmm of am plecifapracempd amtsisk th pmvideifakctionality.oBeptéde side chains

“may 4186HL Qiéaltb taﬁachprﬁ@ﬂeéﬂ% SRS ARps BRYoFhRAe IBQGHB%%E! Molecules

to att

- nmol ecyl es. t.o function ou n pol bf”
P R ao’t“ﬁ"él“ﬁs‘&g@? ﬁe%@r%c%ﬁ%@? ary techmique

knoamtiathead: to a material to be el ectroprocessed by any -~ -~

- tem%yeemlbﬁﬂﬂgnt noft atftk t glaﬁjgfsh%aterm{?g' ?re %eréf) utlc cffect is

ria ave eutic ef

trix nat .
elecHPRIpEISSTY gg@%seglePbWF‘Wx RS ST i S (4 lpeding. Fibrin s a -
comgpesins bEthis pravisiesd mfm:bhﬂied lattdowhi dlinlng theSealy sagepeiheding and may

alsog; xﬁé‘t% stti)ga %Pé Pf]ﬁés : n gﬁ@ént i‘e%ﬂin@' zgtdqf?\%tpg l&ﬁkﬁpqra%]ﬁ a natural
‘healipe RPHOBF- Vitsword 4@ § t?traaﬁoae daqg alsa aepist A healipe. When

‘ ‘plaﬂaﬂ ecoritay Svithse @owmat, foradcampie; aﬂibﬂilg @fﬁ)ﬂbﬁeﬁt& wilH- ihEdnitdg @Pesent in the

| .. .blo ?1%&&%0%%%2%&8%% %@%ﬁgﬂgﬁﬂt&tggﬁa %.%%@?\Aag%esﬁcea%mpemes ofa =

flbrlnogen will react.with thrombin present
-Jln the 35 bl ood pl asma fromi the wound and formfibrin,
t hereby providing the sane. heallng properties-of a
~fibrin material. 14 Substances As discussed above,
the word "substance" in the present ‘invention.is used’
in its broadest definition. Lﬁ enbodi nents ‘i n whi ch
t he conp03|t|ons of the pres t invention conprise one
or s
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1N
-auﬂ%}gazqn@cs:a %mrﬁgsw%wsg ?"%Fﬁ's" SRRl
stimoktiog agentd, gergdiooie djoclkiapageauty hytrbmuseslar blocking agents, adrenergic nerve

. nﬂuﬁimré h¥RELLRRS Y §Ramin¥ 230GhdiRE, Ohdi-i Q! ividuRfl Seare products

nore substances, substances can include any type or

size of nolecules, cells, objects or 5 conbinations

t hereof. The conpositions of the present invention nay

conpri se one substance or any conbination of

substances. I n enbodiments in which the substances are

nol ecul es, any nol ecul e can be used. Mol ecul es nay,

for exanple, be organic or inorganic and may be in_a

SOkbgﬂm§§y1SO|ld quuid or -~ gas phase. Nblecules may

be present conbi na s or,mxtures wt

molEctifeagsed & Ries e ?t*ﬁlc% ol FBY BHFSRE H‘é’s‘té}ﬁ’éﬁ ) Hseddﬁ‘ its broadest
defiaitipn.o ihenmbddumants Eimhtpﬂl &s cofapditiss ©f thefprepehicovenéien tdragrise one or

| mor@%ﬁb&&ceysa%sﬂaﬂ&k ude aupEn m@; @@%t &r ga@rc}f &Bﬁ&ﬁ@@ Weli € Sobjects or

tics, nutraceuticals gv?cu turals such
comferaBpRs Hereor. s CPEPRRAOTS ABFhF Brepedk 137 EHON T SepARge one substance or
anyadmbiaation afsubgeptd des, pol ypeptides, proteins,

Ca@%ﬁ%@ﬁﬂeﬁ& 1 | {zvﬂic %%Eﬁ&e% Q’Q'Lgoclccu@és %ﬁyﬁﬂ;l&hﬁscan be used.

| i popr ot el ns, yco i pI.

Mo %5?‘8?5618@ f@raqafgmp}gr mrga.rp%eq 16?r§amq;] gqtcﬁ;g%g Oeg myef: 3311%1 semisolid, liquid, or

gas phase otV alesultd ey e ppdsent dnoaebinaticas oh aiumu% with other molecules, and

maﬂeﬁ%}é@n é@j g\'ﬁ%@ﬂﬂ nmt'%?qaltﬁ%t)ﬁrfnn %xarﬂ@@@ kt ﬁﬁe%o@écﬁ@g that may be

m ner al S,. 10
used fashudp ibesan T @Y ﬁéﬁr@maquycqsgl&E%% . BRI pgiculturals such as

hertlidi@dd} pegidsict iawe fereitigdrs, aliiminsABininooacidba pisti despodpshtides, proteins,
carboﬁic{ratg?y %epu_@“‘ t a%ﬁéﬂﬂ ed a@ﬁs a éggo"ﬁgoé Celﬂ U l%fems se glycohplds ‘

I'géns, an
gly@éanmvﬁyca@ﬁ, mﬁga@glmaagu@a OA?Fy nE‘B’ﬁE?%EW% pjgromones,

chalﬁﬂéseﬁxuktﬁglaﬁcﬁﬂs hﬁrrml blﬂlinsg\/ﬁloholdﬁes&gd! oilet eytolnnes humectants, metals,-
ant a onl StS. er r
gast%shléo pe o n%a e cal y an% mg gtl %ﬁ% ?&c@{@ﬁgfe %19 §§1ts1twe matenals,

antirpidants 1@01enlelpsféaahglay \!wpméﬁér@meﬂr?ﬁtaaaowé?ﬁ of &aul ar ener“y, antigens, and

anyﬂh@lb&ﬂé‘se tl{alt Gah daﬁsedatt@uula aﬂ'ﬁihﬁéioleﬁcalpi;]bapme UbiE @bmbination of
anest heti cs

ottt Bt 458N BOteobioll o Efladdind o011t

. anBepsylatiofeired embcrﬁmn@réw@sthameguc aetgcalep wdéslse of any therapeutic
moladild angiamkS  wilitut afilnftitidnl Cany Fhbindsbinival | &S;dmg,  Examples of

-pha%ﬁctlf:!ﬂlézglbe't I Cg% San;alﬁg :nﬁ{ il{ﬂéﬁé ﬁg raxgg’th %g,t uﬁ@:@&ﬂ S%‘%‘ﬁ%és and sleep
-mch@n@,tan@ssychpnqsemﬁm@sm’émnwarmmﬁle@n% @@@qq hitics, antiasthmatics,

antiGiHRHRCE @B afrhed] %gﬁaﬁdﬂcﬁ&m&dﬂstﬁﬁ@&& drugs, antihistamines, anhprunmcs

eurotransmtter. agoni ant oni St. s ece
emdfy RPERG ¢ ESRRE ot (RPORD bt Gserlsyr BaiBctve substances,
. neungtr@tmmt@ agerligs, upntegnatstre | regAptie kblnoskerﬁu wd| feupiake amfeﬂlﬂators beta-

adrelbistd FRELR | dakurk M Gishel Elb%ﬁér@ dibBhANARE disalahBEé Ghugs, muscle

o, e o R Bt SRS R, S ormimeti

- agemnt | bérnonbot | mlcoagutauwbolaymbwbonca, nuﬁhmmd:gﬂ)db@sl i emuigglobulins,

immuRodAIPRSUBRT €SRARLS Q?&Mﬁlt@ﬁﬁtsm SRR O NinSitnSorobial agents,

-~ .vitam.ns, antini.crobia ents ntin |.ast
. niiigopicts nGeis (UGN T2 Ty Siharich | TPEES diiScs, disinfoctants,
- fungieiddss egibparssiticlilasr ettipasasitids, Sieate otedald, sheavyf aregl cﬂntjig@;usts ‘chelating

age:ﬁ&t ﬁ@g agigt b%&@saﬂxﬁ%b P&LiRS likisC Sauta'ﬂ@ﬁé’y PR, Seardlfd \BYycosides,
ant a ent s gﬁses and

& an&f:&:isciagmcg, ganghomc-.

ntinuscarini cs, ganglionrc 35 stipulatin

GEHF CEBHSCHIR Oaae%&egts HEeRheEEI a?sgﬁafso&waﬁ ogenic agents,

) fmeﬂ@ﬁm Sﬂntlgﬂﬂ@ agmts, evoned hienling lagadm tpbans extzavts, gmwtﬂa‘mm, emollients,
bt ecuon%ﬁqﬁgét%% dﬁ%&' 'g &&antc%BHﬁ%nch Q&ﬁ)a&@ﬁﬁ agents,
t1thromboge ge _ |

pro uct [ nts, -antitunoral
agents, antithronbogenic agems, antlanglogenlc
agents,. anesthetics, antigenic agents, wound healing
agents, plant extracts, growh factors, enollients,
hunect ant s, reJectlon/antl-reJectlon drugs _ S
~_sperm cides, conditioners, antibacterial agents, 15
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the U S. Pharmacopeia are also included within the
subst ances of the present invention. Antibiotics
useful in the present invention include, but are not
limted to, anoxicillin, 5 anphotericin, anpicillin,
baci traci n, becl omet hasone, benzocai ne, betanet hasone,
bi axi n, cephal osporins, chloranphenicol, -
C|profloxa0|n clotrimazole, cyclosporin, docycline,

ant%l{?%g‘cééénts GMHEIO MUGHE. 2BRRLRIY Cti'eﬁll quifkér QN g AL Feroi-reducing drugs

neonycin, norfl oxacin, nystati n, of I'oxacl n,

ant&ysp@%a}g?tﬁmnedaé?ﬁkgg c}rpgﬁ, Hﬁ)élﬁ‘{l[%%fi W}qa«?%@lnbﬁor All substances listed by

- thefh& nﬂmymar&ipbxyilapﬂisoonﬂhﬁdd wifdh fhEisubstanced df drgyiredent, invention.

tety 1 1&%&1%%%&%6@& &v@%‘cﬁ{ oﬁ‘l@fﬂd& %P ﬁl%rﬁ’o‘f'lﬁutcd 1o, amoxm111m,

T
athJI P%*‘é% awwﬂril{;y %ﬁ%@%@eﬁ%ﬁ%@ﬁm Pla?rocmne betamethasone biaxin,

ce;ﬂxﬁlok;piﬂrim Odhlﬁ'bmpﬁdnioohtcyproﬁﬁm&nsﬁleﬁhﬁazﬁle,emmbcﬁm dbcycline, enoxacin,

| nc eeé"egablraca@cu gﬁg%ri%zélleﬂ' aﬁeoﬁl& uﬁ&fﬂw(ac%%l gnes %ﬁgf%mé geﬂoxacm
pelwliml, nPentaitdling o phersyamety parii i mb%%macn&mpwm, tetracycline,

tob&tl}{(ﬁﬁ) rtﬁﬁlodﬁﬁ N&lit@fi@'&mn@xkhr&nai Uﬁhdatﬁe@&hﬂabohtes and mixtures thereof, or

aa-

i1

n§ ri acebut ol ol , {7
ff’r aéﬁl{l&?‘g%ﬁ‘:ﬁ‘?w I'c acid, acycl ovi r AZT

cor 0t SR

" al p$@m@ mmﬂﬁwmaws @if @b@rmaawﬁaﬁtaspﬂs that greaisp@ip ag substances include,

 butdAlRr £of OlimitadYitd a@umbloﬁam kY slaeox@m;@ QaidehbfloR&digl, and nalidixic acid,

TN L O —"
: acebé%@lﬂk‘o naqmlsahyﬂmmldor aﬁ'elﬂvbe n&%T,c aéz;wlam, alfacalmdol, allantoin; -
1' khﬁzﬁir@xolblaﬁﬁkaﬁl %ﬁ%ﬂd@le@m@a&@@r i@ ammodarone amifriptyline,

br opocr | esoni

' ronaze br omhexi-ne, ti u
| amg?&rpé%n%e"l% O P A e AR e ARt h o B RaRpe, bemalkonium
hydregiiapie benzoicaridabara@phtechiottm bifieddga bxsexapbb;btrfaiaampa‘m bromhexine,
| bmﬁﬁ,ﬁ;ﬁﬁtmeo fbud&8fik ¥ BxankRf %‘hﬁ%&dﬂ RpiRAR] b:ﬁ‘feme camphor, captopril,

ef i xi.ne,

| t azi di ceftri -
N
' cefotakiprepheniefizadime,  chéforaxahd, dormefuretioe) n e;clttgﬂlnms t atchhramphemcol |

ch1&pABtidadife, &ﬂ&ﬁx@ﬁb&e BbBR atdiBatatirC! aihbiHiQY Cdlﬁpnde cisplatin,

.. clavulani ¢ agi d, m.pram ne, cJ ozapin cl onaz
cla e CIo B i AR o ST PRl e, codeine,
choégs&mmmb,abmmoglycmymd;to@rammaebalﬁemoggsmes:lng: desogestrel ‘dexamethasone,
iha§8&%meﬁf$ nt h@}ﬁﬂ:’ ro ! ‘é”i?h&ﬁ”ech andxclofenac digoxin,

- xt ropr opoxl phe dlazepa ofenac OXIn -
' dlh}ﬂ‘%ﬂ E‘E’odefhhg OE‘gPﬁaWoer TERLOX: hy F’ﬁot o‘?c‘PheﬂhYdrmne -
' d1ppﬁndlmncaer,emnp3domh edibyrdramiiee, dom;blep@m}ed adnphmmedl foypaycyviine, . enalapril,
e ‘
ep h@a&%oa aye?ﬁ{ébﬁ%gpdeg IE%gQBP erﬁ A U ﬂxgagg,ly %&#ﬁa&x ethinylestradiol,
 clopSits, AP ngoeRATB: SRR

Hgptug g WPE; oslireg: § Faify | @gtcfra]dlf@}tanyl, flavin
mommplesmdiae ﬂﬁon@lo}q)tm&ag:thUHmpmﬁaﬂoﬂucddeﬁm, flurbiprofen, furosemide,

ucona

of [eXERch RS seed PRLipGh EPETREulvIR ERabiepesi Baloparideb deparise Ryadgronic acid,

' jgallo il Léé:u{e}fgo %g@:} égrlﬁfog% gh‘ﬁg& ﬁﬁlﬁ%r%htzp%ﬁe?@ﬁ!’cyrrﬁzgﬁagm, grapefruit -

' hydgaiblooptaiizlde, B9 Uobhione) bycGeanghchithomonbielekapiue. hycroride,
g 1bu€xJ Fﬂb 1%1986 %y%l:)ﬁlgihg&?, f&g‘l’ %r ay (10{ uis%soﬂ?ﬁg dinitrate, 1sosorb1de

rape see

Wﬁ@nﬂé@ﬁrﬁmﬁall@ﬁ%@r@ dqetocﬁ@&alres #etonsw&nu rkeww,iaCaclﬁleptalol lactulose,

lecﬂ‘yﬂrl@ﬁiahﬂﬁitﬁiehleaaddﬂ)@, 1emgqiit@igmeoneonohge@&acmdﬂlﬁ@me lidocaine, lipase,
0] at ro I OXI
m{’% ehem Opr;]g’o nﬁg}gﬁ?@% qwas’t %’eﬁroxp'gré’ %SII%G%Fé mcthI,

meféP\WtﬁFﬁat @ethBi@ﬁ@r m@@lprﬁ%mlﬂ amémchos@tm@t i metoprolol, miconazole,
midagstin@] ihityclkel @ﬁﬂﬁ@ﬁphﬂwo;brﬁ:ﬁélo ﬁ{o@lﬁtﬁlﬁb Ncaate@;w RBédrine, naftidrofuryl,

evocar

- nap}‘ogé)zrol C% paéchlpfngvlggffr%@.gﬁ ]agot]qag\ll% hglrcﬁ%%et Plg?tlmc aclgl mt%dipme nmodlpme

| evot hyroxine, l|idocaine, |ipgse, impram ne,
lisinopril, |operam de,|orazepam | ovastatin,
medr oxypr ogest erone, nent hol, - net hotrexate,

et hyl dopa, net hyl predni sol one, - nmet ocl opr ami de
et oprolol, miconazole; = m.dazolam minocycline,

P
B
S
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onepr azol e, ondansetron, pancreatin, panthenol,

pant ot heni ¢ aci d, paracetanol, phenobarbital,

derivatives, netabolites, and other such conpounds

have simlar activity. Sonme preferred drugs or

conpounds include, but are not limted to, estrogen,

androgen, cortisone, and cyclosporin. 5 Gowth factors

useful in the present invention include, but are not -
nitrdzepéri, e@tfendxpntcr afisdfiding] n@raiisetohe, f aciiokac, (n&i@sﬁv&l )nortr]ptyhne :

om0, ! B i AT DLl vt

deriy e raetgbobtes and oflies PuslicABIPRES he‘fedireﬂaruag@mm rfome paefarred dmgs

or c&mpcﬁﬁﬁs haRide, buosirgndt laftediGestioges, androgerd c&@isorﬂseaﬁdazyclosporm

gﬁ\%t}}hf ?’%&ﬁg{ uséfu%r %)bt EI% én!tJ din’p tmn m%z}m?e bu& are mQS limited to,

I'ns, rarn

tran#@{amag rEBpHibclagor-pacTeF o daﬁrﬁrrsm@élgdﬁpw% dectaadt 6L G Ne platelet-
derig#d0Whokvih FBIGE I RIB@F’)), ﬂaa:sﬂas:t o Fhcagt (grcsm) NincRGIRI FGF acidic

h fact
mf&ﬂ%% ﬁﬂc} ?a#éF F %lvvt iR gc & V‘E@Z) a@r%lﬂﬁ'ﬂg ﬁr%w%‘oﬁa‘gﬂﬁ? ("NGF”)
incladipgriNGt 2dg NaFtofs ¢d bags ks iguraiophige, byeiovenived neurotrophic
factcﬁr@@bl@ﬂag(s'@ﬁ)ved fasél, bbae BRRAL %61&51@ ey Ibhsfcaﬁbﬁblast growth factor,

msug% 8?8 z)v%%%c{or E@Fﬁj’t T%ﬁ%u\gt %ﬁ%ﬁ[ ﬁ‘{) tPr 6&%%) granulocyte colony

stimplaging fagtoni(Ge- Y olnsHinf Ial@typ\sﬂl(fﬁ@q (IGF}kﬁudoﬁLdgepme growth factor,

glialohddRdrophRt @owbetdlor (GONE)- dtem REH Fior kS CFY eite@itﬁﬂoc%é QWhh factor -
G P bogve&fﬂ””fba X*8?Se“a¢?§ il 5 D et ot Beta2, betad,

- skeletyl gmvﬁlefgctgs bbud matix tdarves srewttagtery.omdibone dariled gewil Gtctors and
mt@fe@tﬁgggofl imted to cardi otrophin, ‘stromal cell

Aol Sckarsy ARGLODY g?vsw‘fp%é'eﬁﬁ%% PRttt cardiotrophin,

- stromaicedp h@glefed rﬂadztammta@pgha;gp odegived chemblpha (MIDE),| aklshars - growth
shm@lato%y adSify @IAG

alph. 3 foga, 4 gt sfgt—lmfzz H«aﬁ RSE R AT ot

0, IL-11, IL-12, .

IL-1 3B, THE-fpriezmmbglobmios| mﬁnﬂ ih felprsent Hention mchd¢ but are not
limited bt B, 11 A, 9% IJL% | oM nﬁﬁﬁl»es hgfeor. a2 nghntd fe?én%é E§r;:wth factors

inena 305G AYwalﬁ%o%qsmé IET AN %&@:@%M«g 5 PDGE-AA,

atoﬁ'}L— pr.]otelﬁQ—I Qalgga Ialpha) 2,3

 PDGIBR WD ERARFSED, POBS asdBGFPDGF- BB, PDGF- AB, FGFb,

25
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FGHther b uschll aO5MRFnbR 8 o ﬁ&eﬁﬁﬁfdﬁhﬂn ﬁl%lude but arc ﬁot lumtcd;; |

resent.-j nventi o ncl ud

o ances in th e -
to SO hpAFEEY A bR REPHEH deoton UB0; H““‘Fél?ﬁ@ﬁﬁs Jactor sipha snd
 beta,j enidbigitin yrofadospondif) dEgogedic praicind c basi mofphcgeneticapipteins 2 and 7,
‘ ostecﬁﬁ@gtm b&&rﬁton?é&ﬂﬂﬁl&aﬁagﬁhbdet %E@&@Qﬁ@ongﬁéﬁfercgﬁtdﬁgge%&femn alpha A,

rotein bone  no enet | proteln
%m&tmfm%wsﬁ%f& ronilielptgcpimiaT “5%’[580%’3‘1" &i6n7. 8,9, 10, 11,
12 13 Nsetd,d7end 88.pha; , i nterferon al pha A interferon

b f; t ,
S ﬁ%hglra?dlﬂxk{eﬁt% Sl’ﬁvro’ QQEIHB ac’érﬁ gépftlgéso gollyﬁa_%ltﬂ?@ an@gagotelﬁs ‘T:?y mclude |
- any tyge on gombjRations o gich E%H‘eﬁ”@ﬁw §i35\A8( GPrBleRity- n%xaé‘tﬂl‘?fsmd“de but

are 1oé fitricd g9 sﬁﬂdt@&ﬁb}ﬁbtﬁdﬁﬁ enzyhgds, pod tpeptive hvkyiohdac| Tise campbunds can

o serveI ¥ Qﬁ & ft:fgﬁgﬁgxﬂ@ 3B Qﬂlbﬁﬁ%@ntg%@ﬁ%ﬁ%a fcoﬁ#ﬁﬁ rﬁsepf-f%s %Hﬁ’talmng a

, 7‘135;.

I es I nc but are

- Sequgl%cmé%fwreﬁ%t@me e R EOUBRRPTRE R e nisHES ; site, In other
 applithiRme anUgaRiaEkatsChEt pﬁmbteemﬁummmwoﬁée ﬁnmmvblaenﬁnmﬁxnty can be

o o " the matrix may contain peptides.
__:lmcor@ fEedGiHéB% H&@% ce .

al ni ng

acTPl S\VPW% Fshi g ng

auence that suppresses -enzyme
Fif @£106. ¥ DPEIpic 2HE car bp presEty Examples include,

o but ot het lindppltd dabiyedsmais gﬁﬂl(DN%?gﬁaitS)Nﬁﬁhn@hBBiﬁic&uﬁﬁbld RNA).

i mmune response and invoke i munity can be

incorporated into a construd?. In substances such as

nucl-ei c acids, any nucleic acid can be present.

Exanpl es |nclude but are not linmited-to '

deoxyrlbonuclelc aC|d (DNA) ent- DNA, and ri bonucl eic
- aci-d. (R\NA) .. - R ' , -



|

10
- usc@%ﬁrﬁﬁi@' Bsilate nBY ﬁﬁi’c@é fos stelﬁQiéﬂ.@ hloaSified btbdar @i, asl QiffekEntiated cells. -

15

' theémﬁ@n%% GEIélﬂilatd%Fq

20

Enbodi ments invol ving DNA include, but are not |limted
to, cDNA sequences,. natural DNA sequences from any
source; and sense or anti-sense oligonucl eotides. For
exanpl e, DNA can be naked (e.g., U S. Patent Nos.

5, 580, 859; 5,910; 488) or conpl exed or encapsul at ed
(e.g., US. Patent Nos. 5,908,777; 5,787,567). DNA
can be present in vectors of any kind, for'exanple in
a 5 viral or plasmd vector. In sone enbodlnen

Emperipente meiRe DRW ngiade, e plHpitEshiey EDBA seguences, natural DNA
seqidpbédfrdm i s @fiSicas @fangeass oligonnelebtiies.NBordeamapld/ DNA. can be

nak%‘@ g d% § I}eate% %ts r 9 9#6@%5 %99(10 Q@é)r ajnxt%om}l&\?d 3 %}1 hﬁﬂated (e g, US.
Patgny ;Noap‘i %%éf'?‘?ni 3555 msDb@epqnsbea%csantsa metiemn @éanfdﬂmq for example in 2
vird® 3P 9%&@%&@ n m\/@m@ el‘ﬁﬁd)d]ﬁleﬁﬁ enmdleflRSdsae® wild Bytve Rl promote or to
mhﬁém:h? e)ﬂglr?sggn 5 (Ee es m 191@1%6 ggd/m{‘]%ﬁ%dé e'i'e%ﬁ‘mng&tsse% d\ﬁatnx The

eﬁlce eWIce

' nuchiq dcidsemn bgm@@ycf@m fat is Esf@mwﬁ tosenbance s ypick 9 eefls can

be used i nclude but are not limted to enbryonic stem -
Gd@ EMb one- marrow stemcell s and -unbilical cord stem
& exanpl es of cells used in various

entjodimbeditenisrio Iwhid ¢l aser esybstande, ppt eqll ¢an:be used. Cells that can be

oblasts t.ocyt es dro
vl Aoy RO oLt e RAIBERE B0t BT QeopirERsom ocls bome
magel Isem cdisnact wwbilivilseud seal tels. e(pthtsh exanaﬂesc@ﬂ ¢eils used in various
emBIAARLHRE Rl de QR | 250 anm&h& %‘sfe%&ﬂaﬁg, ﬁ%ﬂm{s e@bbast8f fibroblasts,

tem an ‘
s LR By SBRHRIS, i S s ot PSR chl, cardie
mugclratells sconbartipe tinme delldh epithediel erilnyentlythelial ofllss hemooeis¢geting cells,

-ceng @f“tthQm}rﬂﬂU %ﬁé@erﬁ,oand% §£ ept goa{eeeummﬁen@m AurB&SHaly ® pre-select

t-ern once” delii ve For e :
bbath, PEatitem sy BPoLah R PR iduced to
differentide pnm arghn sgrifcglattersi anpt delbyredltaei grgentdlrganstlhmexahjﬂe a stem

; 'ccllvﬂcil%gd forEﬁe lﬁkr&‘:&ﬁ'ﬂe“iﬁduc@([]i@ ﬂe@&ﬂ? chvglf cdiiNgmb lly\{@r lacfrl the stem cell

trix can serve

WIHEE 44 BPRRErIos R SBALS! (6 D B T pupose of

-' provifiingatdffoldndacicading, producing |cedta1m bmn;szmbéﬁ, anbt&h conpri ses

25
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- cel Elrﬁbdgﬂ}?érﬂgﬁ Wik Siets EanQ@Ethﬁxs@%eﬁlH lirﬁ:‘fhde %ellthh;Sx e be culﬁed in

derive rom a natural source;. or. pro uced

vitrey drgiedrifamsa DAFTA AGHTE 4F PEIUPREPHFLY 9GehmeRasy y%vy patigzl source of

pro&triaicye teiicargstid @llsremey e vssk dEmEodimeitmntvsich thenhatrk it ingplanted in-
an FBIfid chrSude R @%Ioﬁdthle? %ﬂ] oft! SRR £ gEnsB d&ﬁ& 8&]0? of 5 QBhor from a

t Ae Fecl plent, conspeC| onor.
dif %ﬁfo?&’eq”?soﬁﬁ bctegiafor é%l@ﬁblalsfﬁgéu e8lls Isrvepisd fiom %SO&FCB and cultured prior

“tousd aeaBbalchuell s. Cell's har vest ed fron1a source and

cul e | .
oot b PR, RLCnRleRel IEhUAER, SlRres. Tho cogineering

mV@ﬁ@lJrW%mwngﬂhe celhigi ProeErs PR§ Or JTE EWF:\F@E"%%W%W@S&OH of one or

more2@nkebr botto @Méﬁﬁ@lm%eﬂéucﬁw EngiiRBRE ,celﬂsaﬁémﬁll gprefigt invention

. VIS a(%eﬁertg.‘%e}% g]:?%ﬁlﬁiﬁge e(‘ﬁgoth é‘j}lngigs éxg:fne%ls Caessgr bO(I)‘ moret: %EII’G& mo‘l%%&.l%s thn 7
' eleqtﬁp@n@ss@ﬁnaﬁngwacogmémcgamtyaléngigméw‘?é@e&?eﬁrp upmteml@sﬂwamm

- the @ﬂilﬂeo%% rpecscﬁ@ecp e& Bodi®y £ 1&@5 effesl ol Setthes effWﬂ edhd can include ‘the

35

:molg?]ug?sh;g é \I'e as gv?t%sgblt%g rgJ C?:il ganga?netm uce alYt%%GDIC matenals mli )

n or.gani sm
embypdineentd I@st\cbdme@é thqanvrppaﬁal @é éheamﬁmazls t@ﬁ)ﬁ'@@@ﬂ &f Irpmiune I1esponse.

Celﬁ)iﬁéﬁﬁb@uc@fsﬁlﬁﬁﬁnce@&ﬂa@%‘ tﬁ%ﬁlﬁf}&gtﬂ&% B3ESuv E&%lf%ﬁrposes inhibit or

om0 o8 P ReABE: al°at! oSG SR Soppde homone

replmnnmt orelacf néretrpemptrss Snlgbit ton alestedyr Fancescalls; proowtec eell growth;
an i mmune response. Cells é produce substances to '
aid in the follow ng non-inclktsive |ist of purposes:
inhibit or . stimulatée inflammation; facilitate
heal i ng; resist i nununor ej ecti on; provi de hornone
repl acerment; replace neurotransmtters; inhibit or .
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" P”lﬁ%‘é%ets ST

. 30,

35

inhibit or stinulate formati on of bl ood vessels;
augnent tissue; and to supplenent or replace the
followi ng tissue, neurons, skin, synovial fluid,
tendons, cartilage, |liganents, bone, nuscle, organs,
dura, bl ood vessels, bone marrow, and extracellul ar
matri x. CGenetic engineering can involve, for exanple,
addi ng or. renoving genetic material to or 5 froma

mm&e by snnﬁihit@ Kt S bBB1bdHOvaR e Eﬁgﬁnéﬁﬁﬁﬁﬁé ahd tupPRiBat or replacs the
al e

t Ll,s t
o R S i ISR S b L EELE dltﬁfsleﬂts bone, musele,
organs.amsA, blobll yessels,Jonemawov) and exramBileongdx.genes, '
bomnct@eéﬁ SinSESHEENE SBvoTTRY fP xdrhiL, aﬁ&m of I'éﬂﬁJVlﬂgeg{é%tﬁ ymaterial to or

frorg jaotgh &3?%%'%%%@5% §f¥$%wig &% Sbie Ew@gémﬂﬂﬁsn«vewwla pells are

trangibgel comprarese ¢h@inelipd ¢ SxpEsmRices cafi whjtmosisnily or permanently
tranéf&%d" Hhes D H AL € ARRL sdghBickEfhal Be £ ok %@Eﬁﬁsmbﬁeﬁl dr naturally

ebris, organelles and ot her cell -, conponents

. °°°‘{“3‘Eﬂ ets, and viruses as well as vesicles, |iposones,

caﬁsbdtzmses mathe pletropsbe@ssed aomipogtives 3 melmeaaniemvwmn also comprise

Obj e§1§ r V%x%épl@sn 0? %%_Le@ﬁ%ﬁlu&@ rblﬂ%@ 91'6{ GSiteh oS Qéﬂe fragments, cell debns

ects constitute vesi C%S :
OrgaPPlﬂfés%}ﬁleg el 595 &P@gme&fs? RS WHCYIBSET 8% Wetlats vesitsailiposomes,
capsaRapeHoskstidléa tndbther ehemsadhatsere 2 bE eafidsare for molecules. In some -

embSlhﬁfEL ? g{ ﬁ%&ﬁ rbgnstﬁlﬂ:? Il/eﬁﬁle?th o@fmésl gﬁpsgfes 1c§r other cnclosurcs that

or ‘upon fater, sti or Jinterac
contpig ‘%S’HE’OP‘PCISU@FW HE F?léasé%béhf’ﬁpén%ﬁef cleCHPRIPRSETRSD ey éfh?tsthe time of .
xmpmmho:as:rl iypes gatas stankasm of estaretonuc e adne ddlusegive nestsodiment,

trangfgctxt%ﬁ &?ﬁ?r Al Ig%soﬂa& dﬁ% FJ h&n @ﬁﬁcl&)rhﬁe .S&ﬁ’l@{l(%g td E chorpomted

[ Oprocesse

into @% tﬁﬁ]lpgated igér pn he rgceg*ed@@qtqnab@rgpq.tgx ap:bothcr cmbodamen’cs
 cell FAgREROGOEAMtbE Qretlh@rlﬁﬂitéd iito {hb enaniioe S'Et[&;ﬁe@ﬁcd:@ﬁ dell fragments is

om)te healing in some.
@Oﬁggd}g%gé%%gwc “or electrically reactive
nmaMegngically pe e@?@@%@ﬁﬁ@@@ﬂéﬁﬂ%@ s csymplpnpt gbglances that are

B oi:ti@ﬁlly Qikhideyd Wifisth Waegomiidei of the pRedit ihvetor0! Ekiteplpy 65 Magnetically .
actnjenl}lx Et@:éélg Qn%lg&%ag@é & 1}%& Iﬂ?'gg ec{) c%?c!o'uyblacici%r' %}%pﬂ&t %Er'b&ll Sanotubes,

are no
ferr@ruaigr{mlbldaé ARIPERSIHETS miAsRgic pardleshiand vadoys dsersicag of electrically

condhbige @Slyﬁﬂ:‘ﬁs ofFen@nidt i enmidy @h@slks a@ﬁﬂxﬁﬁtdl@uﬂ) nm in diameter,

_poly%xeis BS c%?éu? Aed g:fa ee!b.e::’r@taﬁ{c easllalb%{ut fgr}gg on'ls mgdlma %Feani éyohrmcrs with 2 .

s con par pr oxi

- glasg ﬁa@ﬁlmt@nper%eﬁml%wor@ TR Rt @re netipilerly cuseﬁ11 Examples of

e1ect@iamy &hﬁ@ SIPRs idciede g 2t lithitdld wmibahcalgruanmhﬂgrpaﬁmers such
ass trgnsmdcon I%}perature bel ow ro

yar £1Cuiar BP0 £RY
polyedrglemdes atel rylated miajmiafo| ymer s i ncl ude, but are not

li m bREr tefibolin®ats! is6Ak | bOREHIGH AW cRBkIHIBY: eﬁseathﬁaenﬁsor mam

o R MBS D, K e Y B9 componion

?h as ‘sulfonated

- compricacelth thratt @wpreas ¢.sp@hid genot ﬂhercommhnn@mogntagoﬂgonucleohdes that

ﬁk@?ﬁﬁﬁ%?etﬁe icand hea ﬁﬂ?& to%@@ Eﬁﬁ@s%%ﬁ%ﬁﬁé @éusal FkordBr is¥optionally

mw%%%%ﬂteéé ot TRt e of g by inocytosie
coﬁprcﬂls;@ssedem slctaﬁaaboeﬁ,pﬂ@ssleatrqussred cmgfenid, itphe can provide a

tim OUROST:L OTHE B BRG] i ihida eiéatsbcﬁgltﬁigg glf(voygﬁg ol of causing a
ﬂmtpﬁ‘é caltfes Hiogf oo o] € GHTTOREE FHHEGRDAR o dyation. without

... incoipntaging héditienal sybstapcdsiic thebretrephtagicdmatpizhk Brubbdiments in which the

ollgonucleotldes by pi-nocytosis. 35 As discussed’in
detai | above, the él ectroprocessed material itself can
provide a therapeutic effedt® The invention thus

i ncl udes enbodi nents invol vi ng net-hods of- cau3|ng a-

t herapeutic effect through delivery of an .

el ectroprocessed material to a location wthout

i ncor porating additi-onal substances |n the =
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matrix material alone is delivered as well as those in
whi ch ot her substances are included in the matrix are
within the scope of the present invention. Mthods of
Maki ng the Conmposition 5 El ectroprocessing The net hod
of malting the conpositions includes el ectroprocessing
the. materials and optionally el ectroprocessing the
substances‘ As defined above, one or nore

el ectr roceSS|ng ech uch as_el ectrospin,
malg GEATHL AIOAS 1 e Gaaribdo R aéwduded m the

mateio ab wishin e scofearfdafpremyt iveenéiopl oyed to nmake t he _
- el ectroprocessed materials and matrices in the 10 .
conp05|t|ons of the present i nvention. In the nost

| MB‘F”%‘O‘”J@%’@I’ %Qﬁ@éossz%e el ectroprocessing apparatus

- f orElehepksepicessi ng material includes a -
8 Ofiler QORBE 3 Ll RE Qe%géiﬁaﬂ%au&e%r opBbASEE MPmaterials and
The el ec ani sm i ncl rvolr

positin u es ares .
ophmaalwe@mmcessw@ the F‘HJSPH@SOH%S dpfinedgheves pre 91 BpLE slgcHpprocessing

) tcclﬁ:icﬁ:e& Guble s LREdPR BleCEBpRy Otle@ioagbidgpmdiiugier orTitfy combination

h t
ek SHUCRG SRRk g3, e AErdpbRES AP Bl i e
Compéélé@%iﬁf dic mREat BIVERtioR. H &heamostyﬁléﬂamﬁﬁtﬁailse@enﬁly gigstroprocessing

appﬁlﬁﬁifsligiuéﬁﬂlrdpﬁo@,ﬁhuﬁj BalfifiPheRe&sh e&c@mﬁs&mgsmedhﬁnﬁmma a target

subsgf,a?e el %‘%8? o%%n%lg %%bl%agl%%hlﬁg uﬁ%s a 1'eservoaut 5r TedLE ];r% % ﬁéig the one or -

15

‘morgsbltipethat gerip ba @169ﬁ0nr¢@s@d@ar¢1q§60¢epg$lwgl él‘hﬁ GSERIVELr OF Teservoirs.

havé Bﬂteast SnEQIMRGE ﬁéizzter AUbY kY BrearhRE OF RishISti6:0M6a HY 8@ rvoirs. One
me .or

. nt. s Iut ons. .nozzl e

or 3 Bogfi 65 Shatlis o BEonR Rt R cPtbiBleE e Al ol thore are
- mulgplsoizpsnt @ch meaily és stmgwe topnengl Mqse eesAryRirs egntan@gcthe same Or
- diff4Enf SSIENR] rﬁnmﬁzﬂ)j &efee c&D %@Sa Ia&@el RodzR - mazelsor;orm@aad €§ multiple

Or .reseyvoir. shou

oo I ARRENIRS I8P oh T P IO, | B P GEE RS bb dpppecied to 2

single Iregseire qiecpse rdifferentwerhbodimente mlj@é\raremgls drrpltiplen gozzles and/or

. rcse?sl’di‘lrs aéng@@?e?én@@s hefe%?'@)rdﬁg ok §®zzﬁ:@ dr FeRérebRtheql bk U&[Hdere-&rhg referring

e var| el

Arb iR Brolas  uile SRRrBS, bt ekl CapPhpu = well o

emlmdmn& involDirg phzraimoezlpi; mpesrudied ait rdanh equipmantni The size of the

o noz3BEcAnBREIYigh tp Iﬁaiﬁe ag ikseded 6 &R fidWh6r folu@hiObut 2P the nozzles.

25

" One G RG] Byt TREFEOR =
soluting rsfrasmeingr frdmcihe aservdie thrbugh die dodziee pembzabesi nilbe pump can be:

sol Ution Strear ron]&ﬁgl%gﬁg%é%h%Fﬁb H%Qdoﬁgﬁnﬂﬂnjﬂmﬁof‘

‘_proé?&%ba%@ 16 R b iR HREERE tROfow Bt &I?fex%nt Bdive EMEI%E*BF@G&@E@ In this

- inveppign pupips gFe 4l ReRoSeary (g SFVide $ gSﬁeh PGUPLE FORfp e Tate ot which 7
materia 6t delivefel ed thefelotriorivhefos progessivat Biatesik] @aibe hetively delivered to'the

30

35

hat necessary but provide a, se nmet hod to

elecﬁ-fct 1‘?&@ Lt&y a gx%kdﬁﬁ@& Féil sto?uglﬁedﬁjxﬁg tsx!idhc%:s %ix%hghéﬁs th%reay ﬁlcreasmg the rate .' |

erosol usli ng ‘devi ces, suc

of Flﬁ%‘FCé’BQOﬁ“FfE‘r el | H@Vldmg Meve capbigptionsepk r%eb%%. Npggles may be
promdmpdm/dﬂalvagmﬁtamlsxmmmﬁatylo@nsseqﬁenmt erials: Nozzles .
miy[‘h@ %130&@%853%@? ﬁc&% cﬂl%ltb\ﬁ?er rg&h@e!' éfazl c C%% %@ﬂf (Pljttﬁseryﬁces or the

1N Sse ectr.opr OCGSSI ng -oc

fargﬁth while &eeﬂbe 1y grogndedq g Somp ewbpdigienishiBe gpiq eruifige iy pharged and -

the taggeg&d showhi toebetdi@mdedeThoss qfrskiideate clebrdp@itessing arts will recognize

ot S RAP RS el 15 93 ﬁo&{deg Gl b3l SRPLOBEL AN 3o The |

creaepe@éf rthp elsstical ﬁ@ldaqnfis @i qtiect et gyneloriab fickaen thre electrOProcesscd .

' matﬁiblszdr%uﬁﬂ&lc&@ihwﬁwmrfoﬁxﬁmebﬁecﬂé;ﬁﬁd%ﬂ@d oaﬂlgositttﬁl target can

el ec%" %g&@? i g‘?%ﬁ uﬂ;b?? et o%bl%)ﬁe e ec releééﬁtmpmcessmg of

matmaéﬁ aseénwtméweqhe @iqc@@ﬁre%ee@e@mmlemu Specieallyuiys ttangeleean be the

that wll formthe eIectroprQ@essed conposition. The
-target substrate can al so be“Used as a_ variable.
feature in the el ectroprocessing of. materials used to
make the el ectr.oprocessed conp05|t|on Specifically, -
the target can be the -20 : -
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Ty FErRayr 0
-, fibrir o pteﬁ)mgbg@eﬁmtropms&s‘sadtbmb] egexgait mmpregmfet, |fmuéxatn@13 by using a

actual substrate for the materials used to nmake

el ectroprocessed matri x, or electroprocessed matrix

itself is deposited. Alternatively, a substrate can be

di sposed between the target and the nozzles. For

instance, a petri dish can be di sposed between a

nozzles and a target, and a matrix can be forned in

the dish. Qther variations include but are. not :
acthdlndubgtehtd Gornad ngkdrials ﬁdéﬂﬁ@&ﬁaﬁce%l&&bﬂﬁ&@séﬂh@atﬁﬁz &t @Rctroprocessed

:}E{jﬂgeﬁ:ﬂg ?%Fogi?e‘a %?e%laa.rt]%ely,lngﬁzuz% tg Eap it r@sggagtbe%??nzp%grget and the
noZzies s Fee instagss) ¢ Wt@Hla?hg?@H bg rilsgqasgd. hefwderad wglea and a target, and a matrix

cafPh& ﬁﬁhﬁ@ﬁﬁ%@ﬂﬁﬂi eOtheﬁ Qanétf@ﬁé idehi@e S0 44t BN SEE® A BOh-stick surfaces
?cted i nto specifi.c, di,rectio

beéff ci: %ﬁéf% ag%ﬁa % gc%sﬁﬁ’s o ﬂél;ﬁglds belween tﬂe target and
nOZFegy c’ﬂbﬁ @%@@ §@1 alﬁQ)bQ: greaifisalncharaed tor gronndsd sénmg amreselected patiern so
thahﬂMlsBEtian gesinke ﬁomgﬁ@ Bﬁﬁéd’m dEQtﬁecI ﬁfo&%&mﬂ@ ﬂlréctﬁ@ns!" OB Bectric field

canlhe BRPUES o & St ORHET T FSPOP SR OMOHES AP oiaios 2 desired

m

P-‘!

' gemr Jlbe gargat andhie geemheor yozges ¢andeehsinteraiio be aswaile with respect fo

eacHHﬁ:Hek' merébS} ah@wifn 81aBlonal REntENM Uvér%hep BfREY of i3 e@e‘%ﬁgprocesged matrix

' a.mecr ocess
o lmd ﬁlﬁﬁ%ﬁ@fﬁ*&% oBREF SGP IR %W%Pr@ﬁ%%{ fieis programmed with
. Spepuﬁesaetaemt@dﬂlet will slipinoc gesidid prestiectzd eletirapsoctsed enatrix. It is to be

undeRERkSHAOhyt Dddrof ¥es‘§ﬂn:‘CtE SHERLE %?d?{slﬁengseﬁ eﬂgﬂk‘ 06 WR¥Sion with
al oné or | %n
anoffieE gl %%m&%%ﬁﬁ%nﬁg@ﬁﬂ ik compatitiont NbOBRRL VPRS-
- of Adnempiedslaht cambe plectorprockSediisywithon érei mdthddhalt the greséi® invention.
Foﬁs%{a&%ﬁgséﬁ%mﬁaﬁa HBiufe bﬁearmm%ﬂ g&% pRk! naﬂéoélaben in a

vent f)rrrs 0

ect.r I OCess _
PPt BRHHE Seeamone ol Pféﬁg%iﬁ 2. dn example for

syrngs BE DStk ap %m@%@k&@& ?gesgﬁ% heddbefil ﬁqp LodeQlis tld E[gljlﬂ{] gel into the

or red troprocessed by subjecting
clegigoed ABlaCi gnerly Vhea i RIFBR Yoo Prige %lect’é’mcﬁfg@gaﬁchmues especially .
eleciiosinnisg) it paafabils toviseithampness wf éelyedthed @bemid Hetfofned. In some

-- emlﬁ?&ﬁéﬁ?selt thEsitdoly & 'ﬁsggrjonblﬂéx@ FJ %ﬁd&g fabLAbhbad! ('Jtﬁzj-:rdembodunents

ci ng

: era en pro :
i Iseﬁ%ﬂgf?&s 5 g gl dioRr m@%@é@ﬁarra%y to the matrix and 16 provide.
: addﬁioaaitsrtcsﬁor imaonpgrating substame&f Blagid Batbrinlsiseh bheolpaoRe gelatin form

ma}oﬂe EEQ:@ b ‘?ﬂﬁ(xﬁ?ﬁr the! a@xgﬁ)é b Q%Jt&famdmssbﬂes%@d e}%tracuon gxethod canbe

di nent USe NDNONEr s .
“Se‘f P REFPAIRE é‘l”Fé‘rﬁ% to Fﬁ“&%‘ﬁéﬁ‘e %‘h‘ﬁ‘@ﬁﬁ ﬁé‘?ﬁ%mmmemusgbunﬁs Units can then -
be tatewsil mathlepzyinesith alten de: spactiiealf tifd habmetso add nater | aI S :

st ﬁﬁ@&%gdﬁngntts tﬁ?wﬂﬁﬁn%&zé Lgé}g%tls co%b?ﬁ/e tg%rim QCE}%:& P thé solu;:nons‘ ”

- sites rrxX na rla

. or -I'ncorporatin
- conigipng e Seé@FPQ’@f‘@EF Gap bg Dgaé?da‘iogﬁhﬂfrdmmes!@tebdgﬁf@é thseate sf@eamed from

an oirifipe ivie tleerophickdsing pﬁa&ceaine maﬂlgrvue@l tht Ehirdi :BA6H Al Q@m{s\,qu&auy as the

: nucﬁ)ﬁ%gigcc;rl rﬁﬁ iﬂe%j {A%r L O ?%EchOQ nn_:]r?g ng Sucﬂlt?gmévely such

mai nt'al n

matﬂfﬁstcéu Ef‘af?ntl?ﬂe‘w elﬁfémﬁﬁr@éﬂéél mmephle g gawferm matrix nptenidpinto 2 moist

 or Sheruit Wostrelfedt iQosPPBRNET Sther ﬁo&ﬂiﬂ@ﬁh&@ﬁh@ tonam Ghnda%en of the

matH?F efohﬁ lﬁia:&e%%ﬁﬁn IVth% eflﬁcﬁ @el&. %c{rdexna lg %béwo%eél ?ﬁn)yg &prayed ntoa .

I'ons —~ contal ni

’ ‘mm%fc?g@@wéﬁreu%ﬁlﬁamhmm 1\,’131@@#1@ ﬁ'@htﬁﬁ nao&ensthazt@am@ab}emﬁfonnmg other
. mateih]s $bh 9 ﬁlﬁﬂlﬂ@nla&ottﬁ%lééhﬁ@fdy@@ b6 Q&&g&@h@ hRC@HRR, M}ematwely

. |terally as the
tuwolebeatiBn pb Ectdiblal o BEE et KRR Sbiibiefly o | |
el Seepbedimers qutpvlba@s@r mee mtwamatmﬂsz are cqwhinedq forwaghird (for_ -

C escaxﬁlau bémbiamaefbiyg@l e8d HRSHbAY i Gorh ROHOCHeCmbhA! nh@Rals can be

formmatrix materials into a noist or otherwse .
controlled atnosphere of otHdr nol ecul es necessary to
allow formation of the- matrix"to formfilanents:
-~ within the electric field. For exanple, flbrlnogen can .
~ be sprayed into a 35 noi st atnosphere of ‘thronbi n. o
~‘Materials such as fibrinogen that are capable of
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21 el ectroprocessed in conjunction with or separately
fromeach other, typically under conditions that do
‘not allowthe two nolecules to formthe third until

the desired tine. This can be acconplished several
ways. Using fibrinogen' and thronmbin as an exanpl e,
the two matrix materials can be el ectroprocessed from
a solvent that does not allow thronbin to functl on. 5

. ternataével(%/F Flefl ri nogen or_thro tp

© e%éf’é’ﬁ%ﬁsé‘ PUGHPT SHIRESEPRTAIPYY o £RTSOthe Bfﬂ“@ Y iugfyer conditions
that de mol bildwdiyewe snadéaabs rio oo dss tirdonttid thé dedimd gimte. This can be
acchBIRIRN QeRRdI UL ARN BOHE FribBYen! ﬁrﬁew!hf‘omlﬁﬁ W dhNex@mple, the two matrix

I Nn_an

ier nd tthe thraonbin i osi t ed
ol b e ST PHEHIE O B SR PR e By, trgRbin to fimction.

* Alttinetoveh, rthe dibrinegean on fistinkine darabel papitaayddn as carribi peterial. In this

apﬂﬂc:?ﬂoncnffée 12%’51%: g&Jl E%lec@oé%‘é&@é%&% e tfn%fat 4869 Eﬁu@t%%&urce (by itself

pri Suc

- or gt 6"(‘}?8?‘3‘)5%4 st thgorghin g deposited aaoanp degtearrgsel ppamegsfrom 2 separate

souc@! [Thg@momBineas bt ehdapsudatdatdaphptdast hfne RBCOEMH]ldsN Altemanvely

I nogén and al 0 a
polymens suhiss gPhasse-s The wapmcrsgto SpNdhe teostRRiR plawr@i they aro nitiated.
ThezanfethodiMateaiot Hhsied hathraabibiane ﬁbﬂn&g@ﬁ Bhé alsBiafedused with embodiments

mvg@%ngr&?r co&'ﬂfmaﬁ%ﬂ% &f zﬁaﬁ%q'g:ﬂgr%alé éataP S ngl%fléa ?A on%t Y (E)t?'r nﬁ%tenal The

reacti on

| thl‘?}{l@fﬁ %@ﬂﬁﬁﬂotgﬁxl? @%}D&( g v#*x a&r gagner Q{Qﬁsﬁ pERL BP gt?m th c or natural

- enfygprodugit Jérnraﬁeéﬁhlwwdt weﬁdne perlitiang ip| raeesat ity epahivinsef the two
matefiMb.l WhBE fHe mdtdiRu] [R1RYeH 3 5 mdisC ertidofmbit, §6 HitdR1s abad combine

t al i's fornmed. As stated _
md%%gﬁﬁ@@#;%&n@&%e un%é(%t ood that carriers can be
‘usehs ftaicd Ghpyendt isol el wierstradr that oneicas icant be WSk freewmyiction with

o mamtrﬁétbr@ﬂﬁ DERebht dSatetiald, 36831 és%x&ﬁcdmﬁlaf matB{ ﬁfo@dlﬁksan@&dsubstances,

20

25

L T R e A—

- andgalages Cpremixed wvithel B %@Ihw Ik wREGTers that Ifem:n fihownts. * This produces
“haﬁ-ﬁrﬂlﬁrﬁén‘ﬁs”t Rl the b Teln@Bits . ThE “BaiRr aduGamk2fle' sBabidding matrix

he h b
cartdp BT by of Vi ot oh B HRke B4 B leael By BB suagep witin e
matgk cpriguisteh petomimagladivling This appiobch ¢an hemessd ot fowindng a matrix or

C gelﬂd@%&%ﬁésatﬁﬁed()%&t rﬂoﬂnélﬁﬁgel Madof b}&nﬁﬁé ih %ﬁlbgé{%féﬁts% which 2 speclfic
_ obul i ns . S roac e use rmn ,
 typg AR ailetal B3 potloPmolBRTE iy T GG P ombined with.

fibriyednd BESy a@(dnﬁioaprayﬂzd enfoudianefegoprocestrddibra-@nebiiig mairix. Once - -

| ﬁbﬂnyfﬁﬁna‘%nﬁﬁélﬁé % gBBiahd ﬁlamWn!lalterﬁ@En dﬁ’Jr[H %géﬁ&?%ﬁdu&a&en

terial._can W t rin and

Pra e B Ui G50 06 POV Fapbe plseRle fhy Torms o shee.

* Exafriplps| of -nededuldisrthatgfonm tsheets imOhale PGA,UPLA, 4 oomlymemof PGA and PLA,
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35

00115)&%& Bﬁl ﬁt@o&%ﬁuog\: (:Jeh?e &Hﬁcfdnﬁelﬁ?ta%b lig ﬁﬂﬁn i er | aoF more materials . |

ternatjve

_ S 1S
thaty ég Peiedm B’PF?@*FJ B¥i Shfet ctth b PRed aﬂ%@@tmmem to
.lalloEcamﬁmmtofthﬂmirémdtﬁmlthat form sheets include PG, :

PL@m a@dﬁ@rp&l ﬂ‘lg‘?ﬁul le e@%ﬁg& \Palnén nscagli h@tgﬁﬁ?%ﬁ%dthat %Fu be made to

ronecti i ments,
g AesredeesBis, ﬁBF%ﬂr%% hesiraprosssadiaiutie pee drpiRel togobtain different
resulit&r Won istinte) anpiselvieat or Hduid irs Wakh (BaRdeeiapingiewdiven, guspended, or

othdMise wlﬁeqﬂm% haemﬁbﬁsoe%egp&vtﬁg gfoglz;gs 9 tﬁe@fafetdgg e mattix can be

tiron

- ter
used, A Malgriabngr B CPORBRPICEr &g mpisgitls cam Boamped avifoother molecules,

morohtess o pdE’ﬁ’JefSG:d obfasek tdssirediresultar ﬂn}éoinh %n:@b&ﬁiehﬁpﬁdlﬁﬁé}s e added to

' _' mocﬁgl HE bR 'v sﬁgrbf ¥cﬂ{1ﬁ:ﬁp fx{)stﬁpg %rﬂxeg arla %%Vhﬁnr {erf]u&ﬁptle teservoirs are

or I'iq
useq’rél%eéﬁg‘fﬁﬁm?"é %ﬂ@%?ﬁiﬁ@a ot gs G@@H@?ﬁlrﬂ}feﬁ S%raiéls’ [ve jaifiesieat the nozzle so
conbi ned wi t hout del eterious ﬁffect on the process or .~ -
the safe use of the matrix c%l used. Materials or
t he' conpounds that formmterials can be mixed vith
ot her nol ecul es, nononers or pol ynmers to obt ai ned
desired results. In some enbodlnents polymers-are-



10

15

20

25

used, the ingredients in those reservoirs are
el ectrosprayed separately' orjoined at the nozzle so
22 that the ingredients in the various reservoirs can
react with each other sinultaneously with the
stream ng of the solution into the electric field.
Al so, when nmultiple reservoirs-are used, the
different ingredients in different reservoirs can be
thatphe geediohtd ANRO kadiduy rebafvom cid‘lﬁaﬁr\ﬂﬂe 8deh Rgher PRAI@Ebously with the

stregﬂn%g CPf'tﬂeg @gﬂl&ninl‘? Eﬁ%yelé er agl S}H? ne%tﬁsultllge reservoirs are used, the )

I NVO ons™’t
diffgrepicingispienle da %r%tréﬁﬁr\wg cfith berpbaspé dn samworallyt dWing teeprocessing

pcngaom:s@fngt:efaedﬂm@}emmwmeﬁm&a Somre Imat erials- can be

| I t al.tere np alterin

car mcth P el%‘?oo a{terﬁ)( mo% eﬁé(%?@??sg?ds%@geﬁ‘eﬂﬁ ﬂlemselves are
withip tﬂﬁcﬁq@w ¢igthe messvmtm‘ienﬁoma&mq wmpteriple e be ditketly mljered, for example,

by alf;dn@.g tﬁé@%%@ﬁjﬁc@&@%ﬁbfﬂl USisé) gothﬁoihﬁtehQQ%Qiéeﬁta&Hﬁhoatﬁe matrix

matexhﬁ g};»ga e OSS l@h P%gﬁroﬁ%gg{n%u&h Sfr}fc glfnkﬂlalrés suc% as chemlcal
crosg‘ﬂ@hmguoa: ttlrgush smqnﬁg bindinggpteraFignsHeg, PBﬁE birglpe calagereat a specific

sf@é)heFurﬁféysﬂh&Qémﬁﬁrﬂﬁﬁr ideshé&f p I}y{éﬁa@#@ﬁﬁ'ﬁ& §8Mhebfocess can be -
re u

m°f§§ed A S of el e nove

'matpm&bpmptutles Still further chem cal variations are

POSHil] t1111%:1«&:1‘ Eh&hich, vaflﬁﬁo&)%?é%sﬁble' Fith 8L, b chd) (%lg' & ff@rﬁ‘féﬁtm dlfferent :

R O IR e

waygraf ﬁ:gmglggtthe mé¢cats| cembéca phbireingf fibror, muctg af fibrinagen sud thrombin,

 togeer i BEIHNQEER ?&sttﬂylﬁgﬁb& El@&%bfb%ﬁssww{éﬁgls and mafrices can also :

el ec rocessing 0 ectroprocess materi al s
be %Wﬂﬁfé?dfﬁf% o A TR Vb s GUTHERPE BRERE  hoy ar o _
f oAedtrixi Ohelette)pmcesmd dibm;:ms&:cmgiathlﬂﬁe preseat iniventok, can be

| procﬁjcﬁflsr Mrﬁﬁg%t%?)% fh?généage bPel&Gfoh foishi ngg rm}"l)EElolecules capable of
o SR R RS dk GO gT A goﬁmpmcw.ﬁ%mmw ¥ fifgpbin to make .

- ﬁ_bnmﬂbexsul es capable of - 20 forming fibrin can be used,

it Eue%upﬁrsééglgrgh@mtgomﬁm?g fef p&foa‘aﬁ%&n{g PYEDEMs, and/or the same

bers r opr ocessi.ng

: 'Solvf}eﬁisnﬁl%ﬂ}d iyt AYEe8 2ad BRORRIS 05 FITRS| e TP fRRTICRR be used fo

preparectitmarics lod b&ﬁiﬂﬂeﬂfﬁ&)fou trapod scredniny. . Slichflibraeiat ateydeesedanditiose in the -

- phalﬁ%ﬂﬂéﬁ _Qidvﬁibgétﬁ te Ss (Hrad cm?lggoﬂfdnstfx%c g) co%ﬁla?&lc?l synthesis |

rari es iomateri al s°for ra

techglaﬂeefﬂr . raeédnﬁenw@a ef @ég%rl@hsesﬁefgedlweﬁ)mfsc@mﬂmdﬁ &hat can be
scredtfed pRa@T sxamply, itaininimovamoed: dhgewitaFsioans be atledsyd tnd the optimal

rapl atiron_o

| roledsDPHB HohPS ﬁ*BgAu'Q gjeggggp s DR m}m&wag ;Lfﬁmhgﬁéﬁ%ﬁus&mm type of
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ool iR ATVERS SRS e PP HGRTS (B Thdhods oF dl gt vention. | Other
. varisbianipdiede filwe dianmtmmiﬂaihauﬁdmpﬁsxt@ho\m&uﬁmﬁékﬁmg Qefddits access to an

an:a§ %If Q%Iéxggssglggrflﬁ%ﬁ dce?thcWBL- cPfh:ﬁ{acE ﬁlsgarﬁl?egr nd ts&gielﬁ ot(ff)l dg#&%e selected
comE%ﬁ“i%’F Wwhighservsfas P’é?éqﬁm%% Bevibdyesirategat ed using the

CONpAGisteffebivewditesamDeabed BR1REEHOMss b BMEDY | While the following

. .‘- 71s a &gs%‘g{tmﬁ gf Y ﬁfﬁf%?édqﬁedl&f lOnglg%rO‘éOQ& caqll bae”i%ﬁ&g Q%cl%év%%e same result.

'S a

- Refegringaip %lgu@ahw %c%pwe Hibees) lrrscremnettfé 10caue fillpd wvithrmaterials and
‘susppiiedl dbeve angowided It@QettIQ ﬂ&hﬁitﬁﬁc@ Ca SRR GHARA screen @Laced inside the

) e Ea e

| aclingpsapwees phgteaals, e msmtxnvsm@n gncludes probodimenig involying only one

exaxcroplpettes

- - sourdﬂ&ﬁﬁd)rla tthtwf sofircpd, €A Gk Sfre 2B PRceiNBY sddiRhQ6 SheS@B solution

be followed to-achieve the sane result. = 35 Referring
to Figure 1 in electrospinnidg fibers, mcrop| pettes
10 are filled - with materials and suspended above- a -
grounded target 11, for instance, a netal ground
~screen placed inside-the -.central cylinder of the RCCS
‘bioreactor. Al though this enbodinent i nvolves two -
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acting as sources of materials, the present invention
i ncl udes enbodi nents involving only one source or
nore than two sources. Afine wire 12, is placed in
the solution to charge the solution 23 in each
pipette tip 13 to a high voltage. At a specific

vol tage determ ned for each solution and apparatus
arrangenent, the solutlon suspended in each plpette

- tig iis directed towards grounded 't ar get..
&

A APoF R ligh §¢1gagﬁaﬁ~t £ SPATEE VRS ﬁﬁeagnqd. fPIa‘??éh tsolutmn and

- appamatue xaapdement) ehe sotibiagespendedt 1e exvht gipbtad 1ip tibalirestpd Rowards the

t t
groﬁlggﬁltg&g 'ﬁ%see egﬁneﬁoglx%aﬁég% mT)pi%l.'Illﬂed%E)ﬁ’ ﬁstig'éfngrﬁ i%p%xaaaple when
colipgesn F%(tb@fm@]e’é@t hah PerEcrsadine: | EppEried |“E¥é‘?tas°°115®é9@héﬂ?ﬁgt° form a
thregddithensiond]) ailtre ahil] tihRAsmiccfd Nglagix aift Ielﬁbtﬁi@ﬁocfeésbcﬁ%ﬂ&gen fibers.

Deﬁ@%ﬁn@%ﬁgrﬁﬁoﬂ%ﬁ@o%%l §n gEf nﬂe@%ﬂ%&d@&\fgﬁ rﬂgtf d a:ﬁé deposited

(1 ons roprocess
“1%@@hW9d36§m§ﬁd substances are used in sone
- enbagli hﬂﬁﬂ hBoveP&frﬁﬁﬁdtiﬂﬂs MCh@pﬁb%ﬁlg té?ehmﬁh&raﬁ@ bt&@tﬁaﬁ&s are used in

sord Bt SRR b 2 TR AR g comectca
-mqwmpmﬁepelq dlnt qeamtadn sliféavers dmalsoele er g‘F‘b‘Uﬁ@P@d ﬂ‘lw geucroplpettes are’

susﬂ;énde&\glﬁbﬂ; a fgfd%ﬁdé& st 12 A@ﬁn,uﬁﬁéjw‘i@s ¢ afelfed tbecharge the solutions.

‘ t

. Ong Srblop s praSecth Sl Dol BOHE 13, TaRiid SibBngpe produces 2
stease efptegfosplieBLAGRpw 6 PIbAhinl hmm@plpette ﬁoﬂﬁn% #h clectroaerosol of cells 17. -
A fﬁln@ﬁ BREBSIbEE: In{amlémﬁe@&ogmy bf PBERdO§ ks Of. Rﬁ]!lduéh #é. mlcroplpettes ’

ur,th m cropi-pette

A Do SRS ol U6 20,8 SSLISERhY o2 o o

" 'the afm@bhenbmmp@tl‘ﬁe dsarte veoktiemdn sihpptopcarratie Afi BLA in the solutions.
. Alt@ﬁl@@&dlﬁss@f)ﬁﬂ@dvd‘lﬁ%d‘ ﬁfgph&a{ho? LEGAd) OSRUE ﬁtfa@‘[@d oNBch- micropipette to -

t t
allozp i Her OBt Bordd e splrnmer iffygent voliage,
potegjpd at e vol tage supplies (not shown) can be attached o

to Sﬁﬁﬁrﬁp féfﬁﬁi}@%&tt Qo IMourélls] @ ééﬂ:[eyﬁ*i%nal can . bc applied ‘aselectrospun . i
roces nethods to be, u

ﬁb%%gﬁt i G 0 ?he PrBICERRIPEE] Aady& Icécggﬁp ?cr g{cgoletszéo from the other

' me&)pméta:rdlgpowdeiterdlﬁ’fmgat aoglet Witk rgypect 1@the phvendsinpbstrate 11. Agam, the .

mlcg@ﬂlﬁétieaﬁpsc 74 a.{%ea@agﬂéd ﬁ)dmlﬁépﬁétﬁgtlrﬂoﬁlgp Ebntaflﬁ lr\)r§1§rﬁalg:lc%ncr-;ntra‘cwns of

tes- an ectro

mat&FngIaBS @WTP?% %3{"3%5 Ofeﬁﬁ??#sﬁoﬁ%qﬁ?demﬁﬁlgﬁ Sgsgge gfmg the same " - - :

volagelspbbr Enthraugh fas wive¢ 12.r espect to the grounded
- Su %r&ﬁgﬁeﬂ&ncm&ﬁt 1st1xlik%lve§'dﬁ ﬁﬁ@}%ﬂgésg Gnll] et QE&roprocessmg,

attac to mcro ettes coﬁ taln varyf
this; g5¢ eﬂﬁ%speﬁ@gofioe%ﬁ?teﬁ%lge dhel PHerlp g fean e ‘electroprocessed

- mateiiflf, drcemise typ@sreny cagdes Gittleapmoaenpattusd inGrass nd&ﬁ@blhﬁons during the - :

| “probfl $hen SRR AFHALT 08" RURRLY 1B ok YA Biociated with the

30

. 35

Trlca current 1s rnvo S
meltlﬂs §f fhequatsgal. Jpdguch sabadimes. careds crepreLioRsTuRyhal the materials or
subktlices GBS BoebxpotddoR DMpeinred GBS Wil ddamad of SthtRese damage or 111_]1.11‘8 '
hedqBterials that formthe el ectroprocessed - materials, . ‘

ecause the current causes little or no tenperature _
i nche Slestrpeereseling Grasersorrd Beisely ta weodupy e cdadens anatterdike matrix of
eledm@biocedsed Arapsqs B ndGrial hehe elebﬁoz&ﬂﬁﬁhﬁgeﬁﬂ@@és@ﬁyﬁ @nodification of the

- clecltrrcl?ﬂe ’nﬁﬁg p?tisc%&cﬂl %’hﬁ %emieélj:?oatep(%eso ggrocneess H;lhz%s agower con&exi{tgihon of matrix -

re s exercls
matggals os milequlas Hbatpfare ﬁleaﬂr@r@wsseﬁmgmlaﬂe during thepmgcedure.  Instead of

: pro@(:ﬂﬁgszﬁﬂ)liyooﬂ W{B@I singestilabaht Withd chiagmipwf%eoﬁozm sman droplets are .

o forrgédqe&‘}%se drn}% ES e aJe{]Eu:g ucglarge élﬁ CtroacFe?ilos t:rla.{gagto form a

process cCca

Spowlalwmdﬂx cempesed op ﬁ@@@@@p@tsd Ao pirat smbcﬁdlmtte teadroplaty eve less than

el ect r oaer osol i-ng process is nodi fi.cation of the 35
el ectrospi nnui g process in tﬁgt the el ectroaerosaol
process utilizes a | ower concentration of matrix
materials or nol ecul es t hat forn1e|ectroprocessed

mat eri als during the procedure. Instead of-
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producing a splay of fibers or a single filanent at
the charge tip of the nozzle, small droplets are
formed These droplets then travel fromthe charged tip
to the grounded substrate to forma- sponge-like
matri x conposed of fused droplets. In sone

enbodi ments, the droplets are less than 24 10 mcrons
in diameter. In other enbodi nents a construct conposed

10 &fertfdsk?ﬁ Bilaﬁlei% tih 0@[&9 Qllnﬁ&ﬁmeht‘s K @onstrDQASpRBd 8¢ Silid R, 8roplets like
r oguce et range in size froml
bc?% OB FERE 1Y epr%u@%dorﬁma & %@gf‘ow F25TPB 1) rBrmagprs to 10
mlcscnis‘depﬁnﬂmgkstmgotymdmn@kcémwspl nni ng process
desgs hRe gheeaédteo %gm@ésgqeg e 058k REQ £885acFR0 gfgcess can be

5 carried out U rious eCtlve Con Ition
ﬂ%@n@%aﬂ% aerigus; ﬁ%@cﬂvg qeaggions, e S"@}eeéﬁp%fﬁl m@ used in the
eleqogrimsing pfapess] st iaseceas stvomnini Pighte gy rie ufilizddSin the electroaerosol

pro%% ! 'ﬁgddlff&ezﬁégg iy e‘é]%&?& mclgﬁeoﬁzlg%gncegﬁ%on of the materials or

f erences rome ect r O prn .
substancet fat form gpatig makealsplaced i ohfion in the sperapipatia Iwwmr and/or the

voltﬁgrrmdiratcrreatenmtsﬁeranadﬁsir@lased in solution in the.

cr gn%gif?ﬁ&e&%{ rsggﬁnﬁ %?ies M%g I'B}égéstxﬁﬂl% gﬁge%u'at(i)on of matenals_ _ o
or yRpipmee An tthe S&IPﬂOQSe@a@mSz@gdlﬁﬁatoncWaﬁg egedife wRkages to obtain the

forngiog @nd stedainbiy afd:dpvdt@fromltﬁen;%f@imeances in the

38:1;1.&%!31%@&?%8&[) éﬁeﬁro?%g Lt# Bgtrd pu%{egtrilzg %e%t Clﬁééﬁ%c or]eql.-urements for_ 7 |
any (ﬂa‘@m a@pgcapprélq}f fh@eequ&ﬁp@pesaqupcp@tqs@onsmgde with these methods. In one

 embobigHnt, AR BERGHHJNEs @dﬂﬁeﬁﬁ&uﬁaﬂ o8 HABRItR h@b@:ﬂmttae RBghnd z planes

e

Wltht %%E%P %C f ! oungc%u su'ia m:t‘ep t %‘hc 91{161‘0?1?&1:69 c%eg 11

m atl cga grounded
rop rocessed Co

- subsiteh &fsmeFWeﬁ élbuh?ls mERBEHi ﬁ@rﬂ@ls vapiethei Wmlﬁpelt m@@c@ah that form -
‘mat@@ild@teahed f6f te fidblip éth:at:aﬂrsey gp%mﬁealty%ne@ orypa&&ae@ Although the

Insvmthresectt g‘“ str.a -
c%gp & es. cban 6en§m6t§n ual?xjunfi g rO%t %F gﬂﬁragae&-es are mounted is |

. prcfgr@his’t mtrelledf bY 2 miprenteesssertand i motorethatradlow the patfem of streaming

collevg%ﬁl to bé ﬁrdﬂ%ﬁtﬁlh@i 5y 9peid®i ﬁﬁ@hg% sbéb@ﬁc heFR sued ﬁ:ﬁdr@ﬁrScessors and '

o3 Rl L G, 980 REAL 57 SO0l oBERh T2 s on -
be crﬁw@d mam01f5¢ dirchibor, rthete canbo 1W¢mdhox Hey rriag rbspprpgamsd to be ﬁ

com@le&lﬁﬁﬂ&ﬁrﬁdnd ﬁot%ﬁeﬂﬁé&f erab' y controlled by a
hat aIIow attern’

PR REES SR B b B M LGP W ers The
degramiy brgn@urgo@e ibf veriegety m&ny faclots indladings buicws Huvited todoltage, ground

Iﬁéthprcﬁstﬁfcs ﬂ%@‘fﬂcrbﬂl et][ﬂ:eggfm Qﬁglsm&xteswn&ef Bf hhsmﬁiﬁataﬁe tip, and
|

oA T e g St st

not [aHyrsedtpn. caditicheynd apelyreeryrogr @rofsce Rotrire mudigitphentielupder some

~.condmngomlﬁglg cBnuBld BRERE: isZRodded. NRLEHBG RO SREMY éHihbmatmns can

ess, treans, can hranch out to
atso Bt BARET041 0% el P Spr B SR WG RSO0 DaTel 0y GRdige foma
devifeibatowidl danss| teh tvga,erdmt Thas prbcest tamdbetvariedinl ihagyefactgrs dunhaliing, but
‘not gﬁﬁ@@% Yvolfd] §t(f69 %ﬁmLﬁl@%ﬁéxﬁé %np%&s d P36, @06 W8its), distance from

rate,

iSRS B oo Bt ARSI ottt hA v ppiip of the

mictbpipettd G endprget €ss etbweabeowaksde &s), rod dd, diameitr af iicropipette t1p L

N (appfcsﬁsata% f&ﬁﬁ' SRS omés@%mgér RYIR6RE W&m?ﬁ A MBI in the art of

under  sone 30 conditions a sin

.dﬁdﬁﬁﬁFPﬁﬁéﬂﬁr Prdretle PSS oduced. Material s and vari-ous

coihs gmﬂbﬂys.)fd‘.Mgroahdﬂd threeideni beenmh‘tﬁcidaot;ﬁr&hmé @ckesiiedd matrix. By

R __'_"{}aryfﬂﬁghg 8 BES! O Bl B NG TBLEE bkl o grounc,

fro evi ce ause t
aerosol. This process can besvari ed by many factors
including, but not linted to, voltage (for exanple’
rangi ng from about 0 to 30,000 volts), distance from
- mcropipette-tip to the substrate (for exanple from -
- 0-40 cm), the relative position of the 35 m cropipette -
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(apprOX|nater 0-2 nmm). Several of these variables are

wel | -known to those-of skill in the art of

el ectrospinning mcrofiber textile fabrics. The

geonetry of the grounded target can be nodified to

produce a desired matrix. By varying the ground

geonetry, for instance having a planar or linear or

mul tiple points ground, 25 the direction of the

material s can be vari.e nd cust i zed .t

the PR, o e TSP BR GRS SRR SR s St By gt Bplicaion.
Fort tsigete, coporndsidnigigat senpiingnt spagsadf phralldlriass cam boewsed to orient
eleé’tﬁﬁﬁllﬂ ﬁa&ﬁhl@% a sElcBd HRSRMD ﬁ?et gﬁmﬁiea dugetacaé REG Jyh%eancax mandrel

whfrfﬁ e$ ! The gjrfo%gi%i ed ! ar ]g‘? tﬂe ggoupgf leyB §ifrface that can be

conmolédbab hmcropmeesgarahm dlqtazasaa apamﬁa ptoang lgedrmmf thitdt prgrammed into

it %eﬁaﬁ% oy 15%&2&%&{9}1&& o &CLEM S Rrardld ﬁﬁ?ﬁl@\?‘csﬁn the X, v, and

ecCl round t.hat rogranne I nt

- zplghgsgy FRPéitﬁ? ﬂ?ﬁ&%ﬁ@@wﬁtm’e‘“ﬁ?%ﬁﬁd“’ #Tbe nount ed

on Bhef substeatt bato whick shd mateHelsare freaard, sprayed amesputtdrédican be the

S ) B S0 o

Th%‘t"}bé%ﬁ%%ﬁan grtpeyidigally shapsds fa dastpoea i the shans of grmstieamiie, skin paich,
fasdialrsgedth, Iotrserhécum gt fﬁmbhﬁu@it aeck vivet. VElereldchi®processed compositions

' . canrﬂecsﬁ%éd%ﬂﬂ gdéf'g@t o@@fé& tto Cﬁ{ ? “Eﬁtmgpléﬁ!h&? ¢a sl ol Qﬁuch a tumor has

150

20

3

35

te can or .1rnstance 1 n

beetl ﬁ@n%mp@ WSIW@@ sﬁm (aeut, %kmﬁswa&ec%holﬁ guethegidefect) and a missing

or shitebdpie ofdouaSThY dsctrgp@téssddotonatisony amt bdﬁl@pddﬁnto shapes useful

ot S e D ELECRT 9PLAGES? Bl SAUROF IR0 1 RIkRE: SRR beritoneat

implgntsd @I@dﬁmmhmhlm mfemrr lirpg; of petsnt. naéim‘éf@scuém valve a tendon, a
hgdnﬂ’lnﬂﬁ HeriAlt dﬂﬁbsish@nﬁukdl@ irfyflark Ur,a erid ﬁn&ey Mctrepmaestiﬁg gllows great

t he and.a._m.ssin r edpeceo
- nofful B ARISE °H§P°8%§%ﬂ%e ol o7 DR S8 BhEhher. neamy
maﬁﬂﬁ@ﬁoarg h'afﬁe@nﬁlns 8explets allgy ﬂwa@tt&rfe%n@eﬂom@a}ly anp rshape In shaping

: ma@%mbﬁmn@ 0% F&h&mﬂ@ﬁiclﬁay Be |S&Iﬁnﬁeolfeoinoﬂ{éﬁ %Ft foP %xa]:ﬁiﬁlc heat sealing, .

cnc ol FREEL R s T 2Rled BRSRETRL o LRV ARL 050 g cxmpte
of hesh@erlingals the g!amﬁtcr(aslaétmgatecmw hassingsed ehemsrsécb dorm crosshnkmg

o bctxkréHﬂ'tﬂr@tportﬂfns%fﬁﬁfﬁﬁngwsgﬂmg@l@ﬁﬂﬁoow @ééﬁ&@rbl&geﬁlbﬁ%ﬁ;gmashaped
g erX|b|I|$%/ E(% Jé%g

| 25'-___-’“3 nSPHTEE 2BARA Pe e g 2 PSFF%?

ablﬁ@@ﬁﬁqu{cgswb@thgﬁlswe@ny shape. I'n’ shapl ng 20 matrices,

m
openiag rih @omataixe 1B bednegbstryed fhak ubluelonoofaﬂyb@w«:t belpmery dpbances the

pord ons 0

R R R e R T Slgfipacrosolivg

" ”inclamabuwcmtmrmtcdrtedmfnﬂ@ahg pressure or a combi nation

t hqr eof ysfiiy exRpR! @olu@énsht%aﬁro&%@%goﬂ ﬁm}J‘ ﬁlffé?éﬁt Hoers or droplets

- oss tech ues, di scyssed. herel for
iSRRG, ERAHORTY it S8 £ ool GomRPpeR soluions can be
' ‘ma&aiedngsepwteabwdns used to cI ose an openingin a. -

sh %0 ed" U?ﬁ?r ed %651&'{ ofr@fan%glé O DRk eagon?l whh gﬁé@afgcs such as

to one a her or to

._cell Gtors or;ﬁ;té)h iy thqsgmpl IRseTyRIEls) (YHadura dibeys £ droplets composed of
'elecltmpﬂom@h mferm}snimwbil a&s pak ywratnereesbaanes (ﬁba comfyiokitiby “blends™).

Noﬂ%ﬁol@{:z{l 'bﬁteocioﬂb &%?’%F@g @aﬁj‘ cgn%% Imi¥% e ﬁﬁ‘ﬂ !1 Bﬂ)?og?t%l molecule.

eectroprocess ectrospi-nni ng

el €t r o&B1BRE| Flﬁjélpﬁi REPRRS aﬂme ook thetdifferaat efuticys (qiethe same

- soluftlohé owi hg: 1. Using different solutions-to produce two

. .or ghore I
~Si nrul t ane vflél%%?{? Egl%b?%%wglﬁ {a? arrayt)gé)m}nﬁd tar etsa{w Smau and
large fiess poagme) conponent sol uti ons can be maintai ned in o
" separate reservoirs. 2. Usi n??]m xed sol utions (for
.exanple, materials along. w subst ances such as
cells, growh factors, or both) in the same
reserv0|r(s) to. produce fibers or -droplets conposed of
electroprocessed materials as well as one or nore -

OEICI' or to close an

P
R .
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35 Nonbi ol ogi cal but biologically conpatible materi al

can be mxed with a biological nolecule. 3. Uilizing

mul tiple potentials applied for the different

solutions or the same solutions. 4. Providing two or

nore geonetrically different grounded targets (i.e

small and |arge nesh screens). 26 5. Placing the nold

or mandrel or other ungrounded target ‘in front of the

nde n Tef |

ont%g i hglatcmﬁg e? %ntoldG?r ancl: e%fo gth?%én%%%&%%cf; iy font 8P the grounded

targgl. ectroprocessed materials fromthe target (i.e. nmake '

t hes, mat ﬁArp gﬂmmg&tsskdcﬁp@r Yefih bixatmé RegetSto facﬂxtate the removal of

cloGigFRisPE SERRRE R B Wk (P B B bl odef afionefgo it te

. eleqtmaprogesee] materels 4o notafigl todep taxgetly  mmul ti pl e

el ectr omﬁﬁﬁ? Sdnh geBRIpAE §sed FaktegX aia %cnﬁiegeqiﬂtaw Rpplied using .

Sl S Gt r@laﬁeﬁ“s st By taiyd Sk hd Aprtpgoso! droptes

in the punelcergposiiionhmen harteneflidialrfor seme epplicatioge siepepding T the particlar

suuetqme@ﬁéd ohi8feofnbRgfich NEhe Sﬂoﬁle%&ﬁnl%% Bkl M9 the same
10 mcrogﬁlgerette gd sol ution and

micl R g HBTBPB PP ; Fiymg; B giagos from the
grofndedn suheraieyr varpide dths upsymat @onwatrgtlongm Wee pedermoiy using multiple

mickPRHRE "Bl Ofbr | shekfific! SREY \WRA lothdls ifHY sﬁ@ahﬁxs |d€o lefs; or any other
some or. str f ber

i cr ettes i o
varipggrisd e methoft P Eﬁy it S e a2 ey o dsets can be
layerdveornmitxhd thgeier i some dayiors. t&x@@phaaﬁoxslanmlwngl Multupé;e midropipettes, the

prc&éshﬁﬁ%e OQH %P{h%tﬁmg ﬂf‘dll?ﬁren{‘ &YRF6S R A48 with reference to

together in l'ayers. I'n-applications invol.ving :
the {8t ple m cropl pettes, the 15 nicropipettes can be

di $posellsing nintiépls mngstor di ff erent directi ons and : :
di %llatﬁfs%%aﬂﬁﬁotﬁs t&f l?é'ﬂ%ﬂg Eegsa%te& Qxeintcexhgﬁshon%o Bl'cﬁg&ga wide variety of

mul ti vari ations can

' tar
'elecgélbtﬁi:"éf‘-‘éﬁ‘?ﬁtﬁ?ﬁ‘?%’déB?P&I”ﬁ%“‘t| on to produce a wide variety .

- of Thelvedsusqpopets sedheraletrdpad@ssad dnassamstcancbesadjuﬁﬁdﬁheccordancé -

o witl A R gfd"g)t%éighﬁﬁmé’fof tiecdpl ‘%E%%H{?%ﬁﬁeﬁsﬁlg e%@sfwg %ﬂfthem The

can I'n accordance

- Porgsfke |f‘?r Phs CFF en¥arsd) 1% 460Hacs  ¥HRnHEdmeHRd gploieking  the

elecWDﬁrbtdSseﬁhmtbnﬂhe: migak oﬁﬂdc;tpprbmssmgs@mcﬂar manxpdr instance, can be

'vané!cfiﬁ)'r 8 r' Ero fé@oéi %ﬁ%eﬂ\él Iﬂh% c@ﬁ§ E% ﬁgwﬂrﬂh{hg %aﬁﬁ}?rcqmre a great

trop r 0
dealgaf @BW%}% @gds‘iv%e ‘?%P\b‘é]tofla o BloosmATE car by oredied ke other hand,
if the aissubéo be/mbdetbqtiyestai vepr depls eptiretiherss] then A¢ehsel @atixt ¢an bk Hesigned.

- Porc}éﬁgf&el#é %ﬁlgulgﬁ? g¥ @gﬁv]\;\'xégag{smf 0{.{%} é}é{t@ﬁa{a Lﬁﬁén‘fs[ gﬁo%‘%g 2 salt will -
- leavp bolewoffefippdsizcsin e madat ed.  On the ot her hand if :

-t hOnt | ebshv@iniant For BRAiepriaeg ordetsond e Elécﬁ@i\@cﬁssmg fibrin is presented g

belogg\r/!géxo PR %&%ﬁbﬂ? %g co%%&ﬁ%ﬁﬁ% g gﬂ? %:iu% &1%%% ﬂéer appropriate

| eppraimaiR AR are yelns 0—1%&9«9\»101@ &04@af.¢; calgipm 3|t@é0@M temperature -

. 20 thabes igfic Sedigherl] BioZ®%0 M) thibebied.I o1 O%ES ﬁ@‘@@dm{mﬁﬁmogen 5 to

35

25 L{xé){:}ﬂ aRRf &Qé’txlog}o%e%%%gq'{b%;b%ggqo&n E tﬁ‘%:eﬁts geages lli% 7.4 while

the ipfi ISV?PBEEI“@’&@OW Hg M ﬁlcbﬁi‘?cfﬂ?@@ﬁo Ad My fﬂl@ ﬁﬁﬁl‘nmﬂﬁﬁéns are similar as
stated PRIEIR thiat [ﬁraﬁﬂihr OEchf@é;@odeQ&ﬁeﬁbrﬁf Biatriéey bﬁg 3oftdfks can be

ety Bihidy et Sog e T e, W o [ o

addipg a@@n&hﬁqlsmp@r sufybtratesrag ofitiqmi¢ metgans.SFerelecaBpropgssing collagen, the

. lapprEmate hﬁﬁbﬁﬂﬁf@ﬁﬁ@e‘%ldﬂﬁ de@gé D-30100RBIs; Jehe.0Rb! B4; abhSerdtre 20 to

: _42°é ancril colllatf%zrl %%S% c,/ml Eﬂectroprloceessed collagen matrices of varying pl‘OpGI’thS can -

27
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the ionic strength starts above 0.3 M and decreases to
0.1-M The other conditions are simlar as 35 stated
within this paragraph. El ectroprocessed fibrin
matrices of varying properties can be engineered by
shifting the pH, changing the ionic strength, altering
the cal ciumconcentration, or adding additiona
polynerlc substrates or catlonlc mat eri al s. For

‘be Gt Re AED A ok §5i ABBEGRE E hifition o qrepg salts), or

adding %Bidﬁtmmalarqbgenmcwnbst@@s pocatid@iCmaterciiscol | agen 0 to 5

ng/ M. El ectroprocessed collagen natri'ces of varying

operties can 27 ------------- -- ~be engi neered by
Shdge ph L, %@W%ﬁ%ﬂéﬁﬁ@fﬂ#ﬁ@%m c strength =

( e. Gleatddirédessad ahateniaja narc bs aletisddepanited anmidmg spatifichily nidped mold

- Foﬁﬁjsmré aﬁyﬁﬁltgﬁéwat eg&aﬁ%kﬁghﬁ Ng&*ﬁé ia@!&c?has%rhﬁ&ffﬁc Qfape such as

a siEneRgtch, &SRy el & 18825 siatPp e | %@épwr«tﬂé@ removed after
d1s¢d‘vsnn@aan&ﬁ{gemtfmaiaiob‘§a shiapelshpatd then répodicnd thereatedinside a mold

EIectroB)r cesse s an tric

| des%%%& lt&Hlluﬁfc mﬁa ﬂ@ﬁemgaan% FIE bf.r Q?e(:tr&cféﬁg’ﬁﬂgfetﬂ% afal into it.

peci , . SucC

%Sa&w@@@% pragily mﬂg@ dheapeld shags qutﬁ/ﬁm@danwsa@amces that will
“becatne &xtradeliuie matrices andithaChaveral spgmﬁc BiRdpk gRaiNed i kirknedmion of a new

' 'orng H%@t%’eaﬂﬂs d;;]{aegr gr?%%ega ﬁ[x?% %Qﬂs‘ uzt'hdﬁm%atcnal -during

Si gne hat s

-eleﬁ@swrawns dorys celleeitia éh@ga@tm Pm@a& & drnat PF‘%@! topgrgtejifto a matrix.

10 In this way, the matrix exactly nmmcs the nold

e A PSSR e BT Bl | becore.

rrces an speC|f|c shape

~ ar eSubsiagcdassan he combiaed sthdhe geqiwoproceysgdh materisls|byve vasigh of means.

In $6hied e@bg@ﬁ&nﬁarth@esdmﬁce Ivbogt ﬁ@scm&@m&tfb tblae released from the |

terial L0 |n forns cel
cioqiEb ey bt ol BTRGRERE P4 0 & BofiPiyplp cvintp Jog manix of
eleompchﬁssedsnmahooﬁslbém@ém menglxs@ b@tthm @elgelw qafyiers or solutions of
mateh e tféﬁﬁé&@@&%@ﬂm%ﬁﬁﬂﬁ@é«@teﬁ%&%ﬁﬂ@ @ﬁw. B@ﬁm&@ \ﬁi@iﬂbérfbﬁg substances:

andv}ﬂuectly Ie?le?%opr&:te%s%@ Eﬁ‘g Seglll ng fognp%ﬁém SU%Q?%H% an {Js%ﬂoggsged matrix. .

| andrﬁb!b&t@mee@ntt@ thpicallyl enpbied i # opaciftresiteedndcthe eprtoesgeldased from the +
' mateﬁslearsl Alurdfsch bﬁthtehﬁit@ria@ ﬁﬁd&ﬁcﬂﬁ@ braa@dcmn IO RO ARE environment.

| th roces -

- sullah s e o e ot R GOT oL R &y present nvantion
throyegh diffision. of 20 materials for el ect roprocessing. In = A

ot h"ﬁne%fﬁ& INiNBLIBs Rkt edsad nla@rifl Kefioh ho\f&r in@&%orated substances is .

o TRt T Hy SO0 PR PRI POt 0 dp seltion of

 matinmdterials, aoi@ersﬁgbsiednm sohuhilipeof thp reairid ma‘apdb irethosecsobvents. These-

parﬁm?&&‘s EhChShb@pr@Rdd Ech&)n%ptﬁ& ﬁﬁ&@éof Rt Sbsatodk &'Btﬁé? €lements mto the _.

na rial .as a ﬁ‘qgtlon of mat eri a ngfr 0i :
* sumpndin SRPRR EHHS@B?P&.% S GROMABGHTLING heciSpReesscd material
- are pelymiscibte With tlel matsgal, $aparatet sbhrenﬂ esdrvaipy for deslifferent components can -
. be &9@%&1&@%% &f an téh%dﬁg:?&f% %Ecdrsﬁgﬁ&ttb Ofbirin gSﬂdﬂir%ﬁgpdaPo?iﬁonbn the

thOpTOC sSse

|f usi o tate
targfy OF & %?El?qw% hFeei nid &F Pobateeriendsihalnibsiancgs may be entrapped or

' entagigletl atvithin amcbl@:ﬁnpzheeseﬁhmmnédaladbdlyﬂed he  £hestesd r yefat the material

Y S DR B BB B RE 9%‘195“%‘; of

t haR FaarAoT et BIS SIRROIIREL a6 SI0SERYRs Fparive guagzreate compnsmgé -

mamﬁmmﬁmmdﬁ anpdigners saqhdsailghehtd Mhat; Gntubg ookt ohebeASH compounds ~
:. thatQJffi tﬁbem LRs 8% élgd:tro §0E§{s?£ %H%l;sl)llugg ?ant% co%med with alginate. - '

surroundt ng envi ronmen nce n

by, foicsrERlcatERPIRE 8 driESUSPEEIoR Opledstisglaeindhs alinaty imthe presence B
not mscible with the materigl, separate solvent _
reservoirs for the different "Conponents can be used..
M xing in such an enbodi nent occurs prior to, during,
“and/or after dep05|t|on on the target, or a - :
conbi nation thereof. It is’ to be under st ood that



entangled wthin an el ectroprocessed material, bonded
to a material before the material 35 undergoes

el ectroprocessing, or bound to specific sites within
the matrix material. In a variation of this

enbodi nent, the substance is a particle or aggregate
conprising a matrix of conpounds or .polyners such as
al ginate that, in turn, contaln one or nore conpounds .

of Ezﬁaﬁm\’\” %Xigl & fsezl gﬁ‘ﬁ&%dﬁarteo W‘%g&éa%{y e%séx%gseg to calcium. the

S can pe CO at e

o ag&f%ﬁafeéﬁath’ﬁ? ésedgfe &8P drugg dha ﬁg@"e%ﬁ%piéﬁ%l% AVES i mjeasmg the trapped

10

- 20

sutp@andes bR be célB tppedaingilgiaie Tie ;iahezla@r ®BieNeR: théBimbrporated within
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30 Uses for the Conpositions of the Present |nvention

Subst ance delivery One use of the conpositions of the

present invention is-the delivery of one or nore

substances to a desired |l ocation. In sone enbodi nents,

the el ectroprocessed materials are used 35 sinply to

deliver the materials itself In other enbodi nents, the

el ectroprocessed materials are used to deliver

subst ances that are contained in the el ectroprocessed '
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of the rate the particles di ssol ve or degrade and any
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t he substance conprises cells that will express one or
nore desired conpounds, factors that 30 affect the
function and viability of the cells and the tim ng,
intensity, and duration of expression can all. affect
the rel ease kinetics. Chemcals that affect cel
function, such as oligonucl eotides, pronoters or

i nhibitors of cell adhesion, hornones, and growh

dlsg()ﬂﬁ;O Fot thé Yoot @?&@l:ssd m%ﬁan glekﬁépq ?sreatn?a(#erifaﬁt%ntblgqbrmed in the

I Opr ocesse Leria ease

_ prege@a%t e ccaessrlingingt gentse| @c CA® pP%c@%%f@d W eppsaflinking agents after
. eleqfodvpodion. %@ﬂﬁzclﬁﬁqlﬁqm €045 likheLHAERES (AN bofs@l Bemown to one of

_ ord{n Cstkj.ll? Pns alrteasec ecﬂmﬁx?c% ﬁél\?& a{epﬁ_ggagg 3P ?r ss—lf,l%gng agents and

eria |ne 1 CS"I N sone

apmaaﬂopmf aewan gpsehvges liakong Eamples ob piossclinkig agents that work with

- ond @t @bderotelik Ghidhdettly af¥B@D Similed 16 Qﬂﬁﬁeﬁsﬁﬁ)@ RS a5 aldehydes e.g.

efilifoneo ebduthiy, SREC Lol MR fu, g Gy ghosensive

- mafegiple that qusmﬂfaulmmgme itas SP@nf@a@'e‘eblenEﬂu raftlight, osminm tetroxide,
carl®)daflid PRy 6 QS ER, BBl ﬂHSatn-@dréﬁﬁﬁdéﬁn%ﬂ@) $hd WakthF KMa. Uttraviolet

0 .rad.&ah@'lx di ¢ tﬁ‘-%gfgl?%elé%dé%%ﬂ»&%%cf f %85%%34 d SSO' ti{é1850me embodiments.

Natyregl mateahlg cemhbe possigkpwith othehpatuyst msfsnaie I:“ﬁr example, collagen can be
cro&lIR%sd bhd ki E!Qmﬁ%mysth@ hd&iB6n BE fbfoRakiathndt IBcparm sulfate. For some

- vorFhR e R LRy PR S0 PR RBlponS o g g by s

15

20

25

adJaomtmmponm obthe condiuctar Jolgmpeits lmaynalschbe partiallpxsoinbilized ¢ alter the
strub@Ed WY tHé‘%tén@.E ratdg QBhGPébeﬁr@Ef &&g%zndneﬂek kYR VrDases can

- ol B %Ear?%cﬁ%eﬁﬂ@m R8T, e PR oy g lnked |

usingr chemi@! frsgorepmbeat iﬁ:sloucteclmquear Synibetic palyrers! gb@rally can be cross-

]Jnl{%l@ 8%2%‘ ﬁigﬁgan PicBatidH ¢dg ¢ a&e@tﬁﬁ%‘iﬂ? i)ﬁnﬁ& rays These lcall?( work by |
- the g 1?1%? éﬁ?

car bodt | th hy
calﬁ BB 5 ffrq:\;gk% %1 CtoﬁéllF % g cross links.
Backbare ﬁmaladexlp esu rlo bo gepeged vie peavadeenagb rempburds,ginyl, ketones and
otheroriﬁichl rB&ﬁdﬁQj( b Bpoun&a i agl - bf@s%e hyedirae bl 9fhde R ARGion-oxidation

Factor =a. U travi

' oxXysu ni.m de ol e
o reacis %aﬁ b NG s e Paffides 3 e SRster of Hipsiipn paphl 2al%) can also
.. be wed sl naky omts; ifctertabgiogpsson polgmearbagkimnes oresiteschains can be reacted

to gt Broal hﬁ‘i&t $o} @i&p@@%aﬁr@ac@ﬁé’ﬁl& l:éﬂ‘geeﬁlcé@éé &ht@hﬁ%chzond% to form

nat ur al. ria or e

o e 8 Bl e G SSG e 5 RSB of p gy Whete desirable,

For fexinplage thatriangplisd thepanimnl say fhat @ossHinked afte applidayioe ts enhance ‘

| aﬂﬁ% ofﬁ%ﬂngﬁx%ﬁﬁgvkﬂmﬁlter the matrix and cross |ink
' nents of .t '

0
: bhases can par [ o
| clocippraeeid PAFRMERTEOT0 98 Shek @%ﬁ by 15 Frjaged agre igagickly than when

- 35

% e natrlx by fusing ad acent conponents |
R &eleashdineties of hofpaeres inalio spuitlise by aepipalaiiye the physical and

chemblu:bnnhpoz;mdantdﬁ tied ¢ledtroploeesidl ﬁthetlﬁlt o2 eRfmpibesnitit ffcksabf PGA are

morfs- ?&o%@@o%ﬁdlﬁﬁs thrd QL &a:ﬁ | éfg%t% ekh 3 it aehvefed within an -

ve and annea

prepareﬁsml:im mm&nw&msmmargﬁlmMrm}oﬁbdmat fusi on

i a"?*uﬁﬁbwﬁ’é@ﬁfﬁﬁfv‘sfﬁnd%?wcﬂgﬁ B RPN 6R0 B, SRS manner

: n ener
in 2 a tg_c‘g Hged = ,Eh%gles zqtﬂg embadinaents in e ﬂrg)subsﬁqqée 1s chemically or‘
covalerglgt boadedfio filiccledt@piocedsad onatdiae mod Yéfﬁfatl@:aﬁk p&iide gradients is a

cntlié\.ﬁ rgéhlét%‘frnc ?@%Rén% 'of ﬁza%)o Egllc%gca? i)got%g al:s @& ekarln% € Bnggéobv%pc%logenems :
ieplopRBeations, pntivasclacRePHARS or Gutrsense a@m&qﬁeqﬁde@wmgncomorated

. mto mﬂmﬁﬁﬁ&wsﬁed hetepiilaBarne ehedfwiigiRdd Déunkdi @Mlaced within a tumor that is

- ‘__macgigggfbttb% moc?ﬂugr?al ltrgﬁmtelﬁg%cgﬁo%%rtlyc ;1 e{c)i:rg%gs%%n%%%nét g‘elease of the

resence-o St
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groups on pol ymer backbones or side chalns ‘can be
reacted to formcross-links. For exanple,
pol ysacchari des can be treated with diacylchlorides to
form 25 diester cross-links. Cross-linking nmay' al so '



The rel ease kinetics of the substance is also
controll ed by mani pul ating the physical and chem ca
conmposition of the el ectroprocessed material. For
exanple, small fibers of PGA are 30 , nore
susceptible to hydrolysis than |larger dianeter fibers
of 'PGA. An agent delivered within an el ectroprocessed
materi al conposed of smaller PGA fibers is rel eased

, fmﬁr_mre % thhan when prepared within_a mater.ial
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rel ated polynmers are exanpl %g of material s whose
rel ease rate can be altered By mechanical strain.
Rel ease kinetics can al so be ' controll ed by preparing
| am nates conprising layers of 25 electroprocessed
materials with different properties: and substances.
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el ectroprocessing different materials onto a target.
The outer layers can, for exanple, be tailored to

di ssol ve faster or slower than respect the inner

| ayers. Multiple agents can be delivered by this

nmet hod, optionally at different rel ease rates. Layers
can be tailored to provide a conplex; multi 30 kinetic
rel ease proflle of a single agent over tine. Using
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i nconspi cuous site. By passing a magnetic field.or an
~electrical. field across the-conposition, ‘insulin-:
E rel ease can be induced.. A, S|n1lar strategy may be used



10 -

15

25
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delivery devices, sprays, aerosols, or other neans

famliar to one of ordinary skill in the art. Such
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that are particularly swtaajuf for various forns
include, but are not limte o, oral admnistration
(e.g. buccal . or sublingual adm nistration), anal
‘adm ni strat.ion, ‘rectal [ 20 administration, ' :
~admi.ni stratl on as a supp03| tory, t opi cal appl i cation,
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v Giaag Aﬂéﬁﬁ?@ gl

adm ni stration, intrauterine admnistration, vagina
adm nistration, admnistration into a body cavity,
surgical admnistration at the |ocation of a tunor or
internal injury, admnistration into 25 the |umen or
parenchyma of an organ, and parenteral adm nistration.
Techni ques useful in the various forns of

admi ni strations above include but are not linited to,

' adninéﬁ@t'raﬁf%h ﬁﬂ?hé 6t kO Rot %ﬂnﬁg@% IO, c@ﬁﬁ?'pﬁ%fﬂ patches sprays, and gels.
m ni 1 0N, 1 ONS S ransaer
SorfiumrTERy CHEISES SEHY Pt eT SPEEROHUHORrFign inciude bu

are chiot diotites tomrq:iaahtss ideymedss, sistd)es, orapsoidse pndresmeticl pwnps. ar Fomnulations
su1t9cﬁ§ f&f &AL TS Hoh ihdtudeut Q!Eé notJith®& ﬁf squoous and Fon-aqueous

|cat| on can be_ external.,, suc

sterd ipRiIgR rFQfUOR RO GRS SR 28t é’é’éjﬁ’?thQ'{f%%Se ag“sﬂma‘?s ad solutes
whishiregtieahe farmbthtionisomhis evithathe blodh ef thenmesdet irenisensf ardragueous and
nonfHghend tsténﬁ%’ gﬁbéﬂgﬁ @e&cﬁemé?}pﬂlcluﬁg sh eﬁ %fagé’n@ 8fa tblckemng agents.

creans so] ytions, ‘suspensi (?r&e
ExtgHparD S 1 651i0B (ABHORRH NS SRAGHINIE e BIEPERd fon] Alegljgepowders,
grarutds anfl tabtansr soiradrilyused by ookedfi ordmgty:shﬂtﬂndteaﬂeut ic.and
cosRy l{ﬂﬂ&l i b4 rﬁﬁdsﬁﬁnp%?tﬂlglﬁv&haﬁsan’? clom?llng% with, for

el ect r o rocessed materi a can be used faqr inh ,
cxaggple; %‘frfgr Igpret HRaEaReUheadly or swﬁéaé% gRiabif cagers” or excipients may
con&fmﬁHnﬂprbatIﬁes‘eﬁﬂbMaﬁmo rdsdger fcﬁ‘mbamd ansoe prepared by conventional

pha@%}a ctifsge%ﬂ%@&ot rgﬁlcﬁ' Q%Pﬂgﬁes?gag lét%'ﬂ%ieﬁlﬂ'%’:g into association the -

com@eﬁﬁ%ns SiAnins e r?ﬁF‘@smgﬁe 5&%‘1 Bt BRATPERIHGH SETHHE) Fooipiont(s).
In genghlele fadniinic aad preparddip) wdfonilyt andrietimadelyl bringingdntoaissociation -
the ?ctﬁ'g r?ﬂr%{'gat (fvlztﬁ %ﬁmd% frs® )ﬁ’?éfajre%stmﬂf osa%@ @Srﬁﬁiddtﬂggare those containing

rons for oral admni stratl on

- 2 dogpor [upl eI APTOPHRIS| fgacupq thgreab of ths pdipiai steaqc,icpngredlent It should be -

und&eiHpe NE4to s addiﬁﬁﬁ 1@ XaThgadiafs aapicolarly ahaltfoﬁécmabateg dmsoulations-

corqp?xsm% t%n ‘fSO poml ns éi%ggfé})e!ﬁk %h%:ﬁﬁon% gj ﬁ%ﬂuﬂg gthgy%eﬂ{s %oﬁgltonly used .

by ¢ps| of ordigapyes @km@r:@& W%pf gwgw%\v&u vary depending on the.
routfRE B@RInFIEL N F & ehatila ieedutuso i ifjestdRtmhanangtch udmnkmﬁom about
011%5%11 t I imted to inplants, depots, needles,

capsu es and osnotic punps. Fornul ations swtabl e
f oiThg spRpewtios o4 e DapSSRIRYSIE AN 1Ak b déminytlersd &0 prstons or animals to

- j:rohﬂmdbaﬁnde@ ﬁ%&ﬁdéraﬁ BeithRORiIgRoERE dedired pRYdidigita) joe pltdr@acological

n n t r '
res) act e?slgges Fn\éﬁ d%%ena 'H?g?%? Erﬁ:s%ﬂ@e hlj subs ég@ég aﬁmulﬁ&ge& the therapeutlc |
endpospirisised, g desisedonffestive concenifation ke sife efastiomiprincicpdy fluid, and
the fyg@ P h«ﬁﬁinlstrﬁﬁ@l TR PR EONR dlﬁQ Ap@Rapese Boset 6f substances are known to

be uEdﬁ%‘%Sf%PénE‘ Sgg]ent a(?(.godman and A.
DOT aneous 1 nj ect1 on- SO

Gilrae <44, The Hhirmmeolosical Basin o K Fasraneuios oMaawaie PeblisbingeNew York, and

- Katﬂmgnghﬁés @@ﬁoﬂpt’%ﬁla yomp;ble&ﬁle& D g0 DN r0alic OCBhraoet, (6" Ed..

1055}l G a0 Bk B s dopgp oo 01

. b tex8 . eAnahe desiralrigrdesdzp iragric®lpe bal-Pyigor @u@mﬁlqﬂ@rllﬂythe art of
the 86RREE aRbGpF ahhy Uhdse QpecBiLidRkHRE Sadaasaosec qafyg%al end | ﬂ‘equency of

!‘f‘

a 5

exaipplehni dinisan sidlleddin thhears g bomonbrnepﬂgwmgent iitepapy may chose Speclﬂc

dos&%§ Qﬁd t?%sﬁ %g(eg‘ %nd S@ﬁ[ﬁﬁ@ &4 RBsniceMoal M- BQuﬁs%c@&Ich‘é@pmgestemne

GBI P PO Seatond SR S ). o

- ceuti cal rrier
1o By TBHRFE 25 SR JONLRE c SrEe O o SR sy moleuie 35
- required patiedcipymaandess BbxyexmplleJ proEeFEra@ley atgr o&rglprugeﬂnm dmown to one of

- skilBRSRL b hla! grﬂne G RGtd &%Jﬂ&%ﬁﬁg fr¥fint Botd Yo 300 me, preferably

carvers. Preferred unit dosage rmul ations are those
containing a dose or unit, 4F an appropriate fraction
t hereof, of the adn1n|stered ingredient. It should be
understood that in addition to the i ngredients

particul arly nentioned above, fornulations conprising'
the conpositions of the present invention nay i-ncl ude
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0.1m tol. Onll. The conpositions of the present

i nvention may be adm nistered to persons or animals to
provi de substances in any dose rangethat will produce
desi red physiol ogi cal or pharnacol ogi cal 25 results.
Dosage wi ||l depend upon the substance or substances
adm ni stered, the therapeutic endpoint desi.red;, the
deS|red ef fective concentration at the site of action

100l o oot e Bt BoHORE obedtitfostich Bbh Rpatinations o

dOS%@@ ok ﬁ%mgem@ ané@ﬁ’@@ﬁﬁ@" ahodutatiiry arglecyikeis |land iprogestins il dapend on the
routdBid s hé}wdoﬂ iﬂlﬁlﬁifsﬁiﬁ%ﬁ,cﬁﬁi S Bn A% leenﬁmoﬁqedd"éﬂ@ea%dp&a example,

TS, LR Bl R SR o i iy foro o o
unitieuely amay carBalsi eack dGkage mma?tpmfuablmlcogtym lApptoei oig of: estrogenic and -
estr?ﬁlﬁ,r Iggllem@, mcéfé&rilgb@ Gl O34 cr(t@ 83.00 Etgo Q;: Sedlerofel SUS. Patent No.

| 4,90 ?3 ngcmuge d’gé’gg’éﬂl EX e5; c§‘ a@ceztab setc& a?%ns Q?fg{qgéplc molecules
- and gegestals] e dosage range is 0.1pg to 1.0 g. Aclinician®

skilled in the art of the. desired therapy may chose
speC|f|c dos nd dose ranges, and frequency of '

Othgy e Hrupling e %ﬁﬁ teglly T PRET RIS PRI ORI A B t ances and

t h&hs ubmpamtums dfdhdpresedtinvegioarhade EaumBér mcﬂrmiloﬁal wdes aside from
subs@elrﬂc@ bohARR. Sﬁ(rhh&ﬁgcﬁtp c)&é}?n %fcg Ue 19@6&%@) (fgg Bl A maguetically

e ran

her apy na 0se speci

actig gf PUHCY© O URIEATed PRI BrALORS fhrlsispsHEn Saierel fomove
rhytasicplly gestsposaey an beviliging dlecticsiranggeticficomsstaid elBctroprocessed

matéﬁa? o Gg oSsd rf&g leagrg 6&@1‘[ %Q&S&h& ﬁgﬁy&e%&c%r%%rov:dmg a pumping

ecules as requi he CIrcuns

j 'acncék%frﬁ)l"@m@rl%“géﬁs%ﬂedﬁ é, hegh arigeh dpscpliaggrsseanrbs acersuplishes by passive
moveimentasf a mkgnlekic ion elebigic dikld witly rdapecadniheicoidiceeb mkerial, or vice versa.

By @%B%B&n&' ﬁ@&h%ﬁ&%ﬂ @@eoascu%g@gss%qpm%%ﬁmfap befg% gne%% Yemqin in

Placsaﬁlaaﬂ Y da gisgol 'é“h‘é}’e%@ﬁfbl ql?ﬂ%lﬁlaé“lﬁg th?fnee%lf% ayexrysd Teco‘fef the device = | :
‘omuﬁﬁbhﬂﬁﬂﬂﬂﬁeﬁﬁﬁmﬂ%ﬁﬁﬁ@ﬁﬂ?C nmodul at ory nolecul es .and - S

pr %%%%&fg&% swhlscl) GQI%P %{] %390% 51{]?1}%%1&%% glea{g%)rgéegs enct%naﬁ is used to
comt@b’ @ateé%mcﬁé}armmyrrém to \Rﬁ@ﬁ e cxaami siecitisally gotwe constituents can

" be cfeeﬁxﬂuﬂ}aﬁtﬁﬁhlﬁteﬂ tdpratmotedivuiil gfcvith Ofem amwﬁandnnoﬁdaemcuon of -
Qs SUC aps '
, cnm@w%&{& gaﬁlsczi‘e t%?%'gﬁno%é%é form Ein of %811 B ortkbcipexgg talpjal cgﬁ?r% in whlch :

uni T8 contrarh

| 'eiectmmoceé@sirrﬁgféﬁalcmm@; |aatao¢aynqmﬂ0e1@mw§uc& 060 Iy quo @@@dment, for

“exanifle;Ofn Bl $RERAanatkiabis BRSIRAt0 |\§9b0ne41n sitd4nd used to apply an
elect%rowd Sio dltlon

G B e gﬁ R RO EE LA (6 gaiplip of 2 small
val tocteedleratel hpaling armgredts twltegling of bone

”-numagtlve constltuents The -conposi tions .of the present

e iRl VSRR sl Rt 4RSS SRl s e
to quﬁmmmomcwe@nﬁmﬂlmMgmuanmy whdtively nasdiiweeive means,

| es,.of acce

@&a@w weaméenhg tﬁ@%o%laﬁeﬁtr%)ﬁﬁcﬁ%ﬁﬁ RhiEr ﬂl@' pefitdn@WR. In other

b A ot e

fieldfdrivtwl celsungram eltég appmcp:acb eesteateslibe hediag pedcessand psinimize the risk

of bé{'ﬁe@m cél@ﬁlz%%%n*a'a& lae:H OM%BEJlE G 1%5’[ !§%§+t§& Wi\ by thin (< |

actlon or_a ventrilcu

R oty v O e et ?ﬂ@mﬂ PelBeT | With 8rvervchin geptrode attached to the
 coating.cupwpl Pwhﬂ@lwafmssn Vlecmmmmtbe@fpphcmmﬁtaxtemn electrode such

8 _that @k %féc&iccﬁélﬂ Ghide b diNnfpBHBE & tokrds i g ’érillrt' Gl The direction canbe -

material, or vice versa. By nanlpul ti'ng materi al
selectlon t he electroprocessed mat eri al can be’
designed to remain in pl.acegpper manently or to -
di ssol ve over time, elininating the need for surgery ,
to recover the device 20 once the heart had recovered

- sufficiently. Enmbodinents al so exist in which an
i npl ant-ed eIectroprocesSed_nateriaI'is used-to -

5y
s
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‘ el%ﬁctroprocessed material i's applie

cte.nBRE FRPRI T

convey an electric charge or current to tissue. For

exanple, electrically active constituents can be

electrically stinulated to pronote neural ingrow h,

stemcell differentiation, or contraction of

engi neered nuscle, , or to pronote the formati on of

bone in orthopedic applications in which 25

el ectroprocessed material is used as a carrier to
revE@&OMRSh IdditeddON8ld okBnife: &iPRRL SFRME | ge&Qé try $PAERhSant3d external

to a bone injury
& and used to apply an electric current .to the. '

"material to facilitate and to pronote -healing. The

[ﬁ@mggmgggbﬁp of a small electric current to an injured
on I s known_.to accel erate heal. onote the
st G et FRation 474 S0 Arat T g i, blying various
geng Iﬂ!ﬂafipmsn PBywgrkatg wigh the compotifions imatre; didfesnt pesagipedé therapy and

madip@hithn &n%ea@hlc%?i PP aisb R %Qel%t%ﬁm%%gﬁﬁﬁ&s of cells, materials,
mat eri1 al _cont aj %nfubsta ces b¥ relativ

gpes Sugh ggpr%ﬂopé;&q p%%& i ffgat cultured cells
pnqtrm/mmtn oito thk matrm aitheagpresent iniventioh einpehdrtembedimentk roells are treated

Wlﬂﬂfl R matB T BRAL RO L 5in o§1t1‘69 E&ﬂ%lrﬁﬂ Mo ka'&fp?énp' B9 cfw gene transfer avoids

ectrically ctlv npoun I'S use

the SXREETEI & 3 TN B Vi BTEBFE, ?ﬁdgqeaﬂs 9t mﬂ%ﬂéﬂaélﬁib g Fesidual viral

parta:cteseiné mabids tHelpeichid [fomggri celd G86 viaal Ghdasrmraﬁbﬂ elttdweids ihglproblem of -~ -

d%% ggl%%aé%%&?s gégeﬁb\g%‘: to) a@%eﬁp ﬁrvgge% s%ch ?ﬁqthe By for Factor -
NeiliFe factor)- arF i QVYE, r i ¥e ysea%tthw:fpeﬂ yfl?ﬁ@rnphweflhm some
cmtﬂ)dltmh]zs bﬁl for ek&xqﬂds OderpartiiGhDUA id e cleddpiocdgised patkrial as it is

crea\?éﬁsﬁrdugﬂ ltﬁé’]glgét*ofgﬁzic %p%ﬁfqﬁ}ksﬁoif t'thg g?e ?ﬁe%‘}e%ﬁ% L a%cﬂcﬁ;&i some DNA -

an-externa
willthedneprppraiod fnte e pn. nﬁv@ Pedisma) gogtapt W@%Mhﬂ@nm@ﬁp%ﬁtea ﬁpphcatwn of the

computifiae e thEheciglénte Thisdn cgatialde trud 3f $eiereae tequénces such as antisense

.Ohgﬁﬁﬁm%gg?aFleld orientation depends on the geonetry qf

nt -and external- electrode. Use in gene
therapy 5 Conpositions of the present invention are

| Usealf &0 elesebpibedsa coRBbSAG 3SR PP b)daR Gepladelnonts = gene

S th %@Qﬁ@%y ?);%%Ienﬁ cléﬂsrig Ffe@tr&fl?gcie s%%%%en%i rpg'gﬁdés%e ab1111y to use the

vitro pes o

| 'Comaaﬂtlwwiﬁedﬁeaﬁahnmha%m wgdlsw @rﬂ@r@r @11 qq@ﬂﬂdﬂ@é@ﬁt@c {Gsls included:

25

- 30

35

in stdNAiskies SY SERAStARRclRe @B thst sepBiLfh@los of délivering ® fsubstance seeded

cellsegﬁw ngcfo{)lﬁgéﬂe b%%umigg{ %@ggeﬁeﬁg P slsﬁéc' I lxgtrﬁt [[\/[) o:@;}el OP ce%ls can be

used i@t%ﬁa@%SSﬁapf prgansf. Sigre cgliSe S@nmteﬁmm ¢edp. anfier. dtffmntlated cells are -

" ‘usedsifbﬁﬂ-idm NintbodB@intss AlS, HERAtAE onl@e wﬂeMﬂhstsﬁbeoﬂBigﬁﬁ %eing made,

" sPec:f @P 59 SEFO%? Sh]tgxlfcop b2 o Sieﬁ?rﬂgst%rgr}t glgmbéasgfmg arc used to build ,
vanqa@gppqc@rﬁmlp@uq;; m@rob@s@cpg@ mploy@ijtgpd@gld rnpxgﬁs @fd osteoblasts are chosen' o

to bmm bmﬁaﬁiﬁleﬁ bﬁﬁbjﬁ%&ﬂﬁﬁb@h 11‘1/‘|cHe§el emmﬁ%én@ B8 uddmwht ?i‘éofhc@l $imited to
Lne.,\vir.a cor ra

sttt s st el el il e

or oggsatltkel Gesye smho@ﬁgthr@ la@wpt ett.arkyemplen ed tsmemlsadtm@ts that ‘use
dlff@élﬂlafe@rceﬁélﬁ{cﬁfde ﬁgfdblasfseiﬁ fa'mﬁiﬁﬁﬁl@é&l‘ fot.& flt@ﬁ,tfgf $xample a hernia patch,

QT Ny AR O R

panqrépdic esletotetly ;ﬁor@o@bsw devitetd plhcegtbeseteellsin acaperaﬁe gite, for example the

liver Th QUGB eflBBaiRl8S ttiie"s\%hﬁﬁelf&?tﬁé H&ﬂo%%&s%‘@cﬁnﬂ%&hbﬂ fielps send signals o

- { {
* the QRSB p AR PO HEDPIG PR CLOTRE! 1Y COpiiubstaops (for oxample,
differdnéiatomipdgiers) om b added aptpe Fleatripooresstd triagix 1o prymmss spiecific types of

| {3 cell ERWhE FuRELP ufRtent FfkiSres S €SP ?lmlcyiné grﬁﬁ { mctérﬁ:[‘e composmon in

gene sequences; such as antlse eotid

20 Use of an el ectroprocessetd conp03|t|on as tlssue or
organ repl acenment The ability to conbine cells in an
el ectroprocessed material provides the ability to use
t he : - - '
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conpositions of the present invention to build tissue,
organs, or organ-like tissue. Cells included in such
ti ssues or organs can include cells that serve a
function of delivering a substance, seeded 25 cells
that will provide the begi nnings of replacenent

ti ssue, or both. Many types of cells can be wused to.
create tissue or, organs.. Stemcells, comitted stem
cells,  and/or dlfferentlated cells are wused in

- sompeemkadimeihodi ments. Al so,” dependi ng on the type of

t i shuertein diseasg atutdaporgns sl Sarred ey fdid of YHiag d9§ft,tncttona1 A classic

, t nst anc
exa&g: é c%fl’tgmgse @E&JDE? n?%x%l Hé Al OXFF 9 ar%'ﬁ Scll)peeas SB%%'% g%qsd% otf scar tissue.
In pReuprabndimens oAtle Bvpriopethetlyen isi tiepsiedr vieble liver cells are obtained then
cultigdde bl Il rap B caas a3 4@ RUinbEnBens. hEpaRkes 8fbridge to or

“tﬁkﬁg#&%hﬂ§5%§%9ﬂ“%§%§%i% enbodi nents i ncl ude but are

onlgxgtentcells bone marrow
st eMirigge pf sommiited 1| lingain & dhree dmmle@alleéecugmwsmdrmm can be

 usedrtg H&duce rstr@:ﬁﬂ@@ 'ﬂl\dt kginfid SoMfleR WedindS Fot “@dlple Kbyl BRXAng: glucagon

secfifiy it TPUT s ey ST oRERAHY hsia e Hhior Rpmpr pelvpepide

-secypiing c4llsy orecopinghions ’fb@re@& tgebasate crlbwesi ndothercmixing them together with

el ichakd éﬂatéiﬁis' rdph Q&und roeetlﬁg bt@&hfﬁci‘ap haRkQBBic BRfis created.

ik S 68, SELLE S gSRel 84'5’/5 rbspicah o i oter

- desieblalos s fas onshatltebleﬂong—emamphtmenth éor dllabms In somre = -

15

20

 for Eﬁﬁtﬂl@féﬁﬁf&a@@tsl& IEgHJ

e e Nk Sm %IE? wRabse-pbat &S Gle' &Q&oﬁ?%ﬁﬁﬁ}gh to replace’ antenor-- |

t
- pinf Bl o0 AmE SURER o FErigpet ot PPEPRL i o Julcinizing.
- hormotrs t Bifvhs stihdatiex dophae, pthlidharmdt ibgtoid rstiintitiog ri®ymone, among
- oth&8N R d:@ﬁ% tsﬁcﬁ he L%%rcﬁgtc'é@so

B Erg %j?pl@feﬁ%ts%pplcment

r owt urther

| fic t
tes"ﬁ#%l‘&ﬁ 9t sFosen fe"tktpe&%ﬁ?%hﬁ AeHPES rcaeé’alatlﬂ% aegsetul in hormone

replocmpos ithérgry mpodtBaIBbmeeeﬂopahsml‘ewbmen | or Gemheni bllowing decline in
endgéeigésst%sﬁgt%ﬁé sec?étg)ﬂn SD%Iaﬁ]H%C{ﬁ‘B&u%glgtl%P}CEg 2ROhMh b Ilmplanted in 2

' ass)c e 1.s clrrhos

hei n sfunct | onal .
| malpy R %Pmﬁt-‘fgtﬂé defrgiyrapr Aupased dypasng pels indp substantia nigra. In'some
- emifodhmemtrs stomoels ﬁﬁmsh@recipt@sw donbincaa e nﬁﬂhbﬁitﬁe]ﬁghﬂgfdamaged cells,
b ﬁépato%mb.é iy Eﬁged W a"iiltglgcttlob%@éssed matnx and -

 lateg ﬁ@?ft’%{)%%oeéf% %ﬁ%ﬁatg’ﬁoo frie B %ﬁ#@éafol #desiied cell type:” This
proqdudednperfismad br vidger tovies. Thepivde fnaed dfffrentant ica® are introduced

";tinmuhyﬁﬁlﬁgansplantatlons ‘M- xing of commtted cell Iines

35

ree di nensional electr Frocessed matri-x can. be.

‘usédepbilipt Bdise elesonieqessed 2l

SecCr

. gm%rhé?lﬁaﬁonwwtas@r% foy ﬁarwp%{reamed:meﬁm% o bai theth@re lost during
. acciiemioRgistler fingetoh Gmeﬂ\hlﬁdﬁmg&isﬁﬁﬁ rc&@iﬂé@@%&ﬁﬁﬂdﬂ@é Qhdedd Sor cosmetic .
- oo RSBS00 SR0RE0 M AR i e R BN gt afd components
 thergp{gend sheets &fdﬁplcale&ppbfﬁélpnt Ghigiovgring bt ﬂahéfb!apndavblly jet a patch).
| In idhoOth®odinas] rsalh emht@l@@st |a£bn%omﬁi§ed rﬂ?ilﬂﬁ | &d substance delivery . -

R T Bl RS et B Bt

lmp}aéﬁol e @%WlﬂlPhs oﬁllﬁbmcﬁl wmrmam;lm@’fehd:ss Ioe! adrfeetbttics or ‘combinations

%éllel |ng hornone, follicle stinulati'ng hornone;
redu 0.
e and thyroid stinul ating hornone, anong

A ot Rae snelt@drragadpariog ithplants of the eestre ydiegtioelsiwe afid bioreactor. There

follicular cells are enploye to suppl enent =

t est ost erone or estrogen | ev Speci al |'y desi gned -
conbi nations -are useful in hornone repl acenent
therapy in post and perinenopausal wonen, or in men .
followi ng decline-in 20 endogenous testosterone

s 2 peBicew Rpiesogegrinsue or organs
. creab@r 2 ewhiEp Watietp o1y bidehgifeesldu Gia@e NrepBoshiait | @LiERlohSs , Examples of
‘ bloeln%%r%&] c&ﬁn&: g%t% Etg:llfd%l iﬂﬁ arets ogﬂ}_n%gé %t Isl%lt%ﬁcr & igr ?g&iac Ptuécle nervc‘

30;

ae
pS

" ther&oféMESH Sdadth BRGhRTK F aQfio bR HREITRN §eS 8 hLhdaRy | process and e
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enbodi nents, stemcells fromthe recipient or a donor
can be mxed with slightly damaged cells, for exanple
pancreatic islet cells, or hepatocytes, ‘and placed in
‘an el ectroprocessed matrix and |later harvested to
control the differentiation of the stemcells into a
desired cell .type, This 25 procedure is performed in
vitro or in vivo. The newly formed differentiated
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prost heses. Sore preferred naterrals for this
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coronary vessels for bypass or graft, fenoral artery,
popliteal artery, brachial artery, tibial artery,
radial artery or correspondi ng veins. The

el ectroprocessed material is useful especially when
conbined with endothelial cells on the inside of the
vascul ar prosthesis, and snoboth nuscle «cells, for
exanpl e . a col |l agen tube, and al so when conbi ned MAth

_ flbrob the outside of the 25 collagen tub
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var&alueniaﬁmtmteﬁsls edenibedce Ith@lﬂﬂiﬁtﬁiiﬂt@h%lﬂmdﬂmmuao [Fer@fample, the cells

He%ﬁéd %ﬂﬁl ﬁéﬁ%h%%esfs&pﬁﬁﬁ%r & %gnl'br{b? %jtﬁséﬂpé nItc? fhe construct The -

orns basi

ObJ %Fﬁlére of itz s fogppedecxidisionatapochanical surRoE tp giecrepstzyist and provide

- thebblls waiett 11 ﬂueéﬁﬂ]hﬁnﬁ@&ﬂ inhﬁﬁtvﬁ&uﬂﬁidcoﬁn&laﬁﬂﬁ pedthot Qﬁo@r&l hEhis also helps

to I?lg.lfléé&} lgﬁ} M v tEﬁ[:W&nﬁ El% c%&n tﬁﬁ:? lI‘Hls me%hd)d cgan be used to

so orlen provi

. enhfneﬁet the ﬂhgqgva@ntaﬂf ﬂam@eéls ﬂmhnt e comstrust. Lrhlsaim@g meterigl ¢apebe extruded
: dlrefcﬂfa liht6 athe Qﬂ?lﬁﬂxﬁéﬂ %&yslruat, ﬁyltﬂ&ﬂﬂingaﬂs &(&ﬁ&é& léﬁ[;nﬂ:&m occurs. Mixing

' ‘endg hig]?ar%r ?ﬁ% ceﬂl 12 él %tg%%cg é’gtﬁucg éa %ea cel?types) can be done
o G@?Wﬁ@l ecdsa%@&n@ﬁm thénot@@ mﬂp@ &% adeemplishe thintabjective is to. -

eledMﬂ:tié?ﬂbsit rhﬁdd)ﬂf@ih@%ﬂé“ﬂirécﬂ?ﬁn@' 86 %%cﬁh@béés@ﬁscdlﬁgénhmﬁmx that aids in .

L T O N RN S —

 matpg oﬂ@t @onwes@ﬁaﬁxpu Fensirucdt 4ronoptiveallulcantroliedely apnoolliapdhe relative
' moifdﬂ{eln{ 61 8k tRBetlah® Foukd o b Qflrtﬁ‘i‘ésﬂgct% §1§é4'ﬁ1)other Other cell types; such as

[ R ——————

20

* andy {1BSCEEE RIP; 40 SIRETIP,

- abovw Ishagpeinshizd and phssticie dh Merseaibraen dieectly m it Bysdligning the fibrils of the

' enh@@nﬁ*@r@nnmoxf aftheequdargbrnePiik, tisPis/sheath thaP @Rl dohstuds |

PE@J ﬁ%ﬁfﬁeﬁxatﬂﬁ)w shBien gﬁctrop?&ess@é n[a@ér{ﬁ is\ epra?erd' 1%1195 mto ﬁ cylinder
neJyfherent ¢ ong%n essél §yltnéicrg herf'%'%gt??olﬁ: gsrC%iHec? ]Wétg §cﬁs as described

B eiec&ﬁ%fuh)sheé?%fflﬁﬁéﬁzﬁ at sm«ana xp!qﬂmﬂe 1GR axidsTHB fle Quld? @ylinder  muscle-like,

onstruc ot her

L AP PeySLoaimrpotion SOt DS 1h pontach T (e b Mare ivayed along

the dungsaxiziof sheasieet aireadeth paralick atithdthehfiltrils lofi ﬂsﬁodmet forming a muscle:
conSRROH SR LS ay &Sk SayRER ﬂh?x@tgeﬁi‘"o'f ngém*égﬁd rﬂﬁ% present in vivo,

Istrirbution wt

T S s i B b B W st Rate of

: rotatibre &t Mot dss e;cj)cfoﬁ‘ boistrueirin Godpeagien rappt dont 620 BRer ddpanding upon
:30. - the 61?155' Qnagg]@f %%15 Hﬁ& the Fﬁb@lﬁc%&t&gag% IYS%d QJ fabpéat?c B! %F%ng
" ocoui wenai Qexadralndetys i aﬁewstﬂgbny t e somBSenibodiméns, Meﬁmhﬂanzanon of an

r VI i.onal™ neechan '
c o saﬁ?lﬁ%ltzaaﬂla Oﬁ%waéeerwswqwg ﬁleﬁtf?m?‘é’éﬁed matrix material will

R T e TR

celipipfp the qeaaipudt éumiﬁ) fegrpptivae Anplbey| tgﬁmf%ﬁunph@na:ma@ered tissue

- containiry dledtloprovedsd fetial Wik Svdsthibd dﬂl@pl@‘dﬁ & teibor@Aly thfsplant the tissue

35

11'1’(0‘?1;;%t &#gtl]gm G.‘[l %eh%ﬁflfr 1@% %ﬂteﬁ%?s%[ Jmla c'hqvascu a?‘gﬁéarliﬁl%f cansne used like 7 '

nnmen occurs
a livingigewhatdr afpr Téiélsll@ow of |engipgerask &ﬁéﬁe cEid engingswed tisghe |1smemoved from a

‘bioréREOrCORShEd il the Shedtd @hd SPpbriddPEBE IFRRIRAGT Qﬁ@i@nts B84 oxygen from
 the s%ﬁ%ﬁﬁcﬁ#?hﬁsut@%?%%%&% | 2Rk O vely, o ltlgtg%lgxg%tégo tg.} tapproach engmeered'

acco ectrve1s.

 tissugig é@fW@PﬁeféldHé@tm to o pslogdnpus mseultah@lpebeqﬁth@ pmotians ¢ blood vessel

collagen-matri x. that aids in.15 formation of the
cylindrical sheath. The allgﬁﬁent of the fibers wthin
the el ectroprocessed matrix that conprises the
construct are optionally controlled by controlling the -
relative novenent of the target and source sol ution
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enhance the formation of the outer connective tissue
sheath that forns the construct. 20 In another exanple
a sheet of -electroprocessed material is prepared,
rolled into a cylinder and inserted into an

el ectroprocessed cylinder. The construct is filled
with cells as described above, sutured shut and
placed in a bioreactor or directly in situ. By
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) the Jfssel that can be attached to the vascul ar syst em of

the recipient. In this exanpl e, a.vessel in the
omentum or othbr’ tissue is gut, and the vessel of the
engi neered tissue is connected to the two free ends .
of the onental vessel. Blood passes fromthe onental
vessel into the vascular systemof the engineered
tissue, through ‘the tissue and dralns back into the -
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the onmenturn and placed in the correct site in the
recipient. By using this strategy the engi neered
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extruded tube can have an ouﬁglde | ayer electrospun
onto it wherein the different |ayers conplenent each
ot her and provide an approprlate matrix to 15 pronote
a specific type of cell growh.. As an.exanple, a

¢ PIOTSHISrAY 45cgen therapy. Angiogenic
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cells added to pronote the acceptability of the graft
in a particular recipient. A second exanple is an in
vitro skin preparation forned by grow ng fibroblasts
in one |ayer, covering the.first layer wth

el ectroprocessed col |l agen, and then grow ng a second
| ayer conposed of epidermal cells in 20 the fibrin
matri x. "This layering techni qgue can be used to nake a

" at refilgicator t@hpdrtSBlieaquStadi dihdr }dqﬂﬂdolﬁh&[s@@&n@ﬁwﬂ&i&i form. Persons of

ordﬁlaﬁp %1%]??:{ %% gisc %%cg Fﬁgy%?)ﬁigh'at% %m{%%?é i n&glof&t #he R tehglg and substances

! congmrct ip st EoTEEns and el beable GRS FeBroR e SO tzfamt@@s

. al sthal dogisitions lofNthet GrepBnst @VaGRNOGnd hﬁnﬁﬂml tdriking those

cor%}? SRI%%%V-\?I%? bg ?tclﬁeﬁ %rox%%@gée%h%%ﬁ %1%' | Ik{n\éw% é’&]wg’of %rtﬁt?ag'ye gkzll in the
art:dragh n@ﬂﬂn%tqﬁblﬁe Suloare apicamited ta fidratios. wiltatien. faod keati dhe epmpositions

 thetpigsest ﬁ%ﬂt@ﬁ rr@@ﬁéi&ﬁﬁe Baiighddedith hetteriREABREEIY ¥udORKhRkrosal, to

n]JJ%L}gDaCEDr VA forrred el ectroprocessed matri x can be
CAt stored, and then the exact .substance

co rﬂfmgmla‘tl@m mnny@mﬁéhﬁ sosrponitions offfhé peesent dghtiqeeandselprt presented in
umﬁ@cﬂ:e kae munm&e o6k, fb?éh%ﬁfaﬁdséaﬁd a%% RRS brfd W¥a19 988 may be stored in a

ek 15061 IR Sl PR 2 il comie o

examplsa tvaten fordpictions, immgdiatelgnion tq/uaem Fatperperapeouslsotion solutions and
susSdrfohs %{%W%ﬁﬁmﬁé Wi, BrabuRB &8d IBRYs &‘Jhﬁno%%“ﬁbed by one

of QT asen {;1 8¥ tb%?astg d]?‘ra)gefrgq i Er eb% éf a%ka:qlg}lsaattrle ose contauu%g a dose or
unifglop et pERTPRIEAts Sedion dhepadi ofi itonaiministepadbis gradienta | should be understood

thaSh&iakiien Y9 8l i8oembRt baRcuidieheRibnpd AWl MR8 f@hulations of the present

S e

confies campnsatmos off Hee prepgre npveanbive nbayobe vpabltagckia e rdvagisty 61’ ways

dep Eﬁ}ﬁngé Iﬁ%&ﬁﬂe%é@%@?&ﬁé@oﬂ'?&rﬁl nvhics)tl%hlﬁ% ?@cﬁﬂ&%ot % %@ﬂ C@&erally, an article for
dlsteg‘éw 180111'1!1%5 AFRyRE ﬂl&@g@aw 14 cofabiysing o atf%mgliﬂ&fﬂé cqIRyising the -
contp@mos it aoapprapriatedmpe Saitableewnizgicnmrd @ll-kuowe o thee wkiited in the art
and%clh&b hateigR ki ésegotﬁf%r@lagﬂlcoéhd ghhe rsaé&e@;r %&Sules plast:lc bags, metal

' ndi ti.0 a or. ex
ey RS LR RE S wl oS b oot pisablage 1o prevent

25

indigrrest seess touthel eontemeot thepavkisgeh&r aklitiond heabntriabr hagdeatsibed thereon
a 1abQMPRER B Ehed e FAUERVSE QE ¢ ?ﬁtgfﬁﬁr | Wla@elﬁxﬂ{i}“ Li® ﬂ&hld@ appropnai:e

In powdered form Persons o ordinary s

- - WaIgings. ecogni ze appropriate storage conditions for ‘the-

matTéheipadssntamentons thatteeSlusteostlt g the tbliowidgreramples; which are not to be

ﬂconaﬂmm Qgsm&g 4 R RicAOSonl e SEHEBL-APP I%B BBl ary, it is to e

f orage "co conposi ti

- cleapy RRETIRA AR TR EInPT BHG I SRIPISSTIRG THgndats, modifications, and

30

35

. equnzehsp‘esrhetwm:ths;hjn:h,yafbﬁ@ﬁmg el desdtiptibh heighh, canangpdst fhiembkelves to those
Qr art; - Such -
_skﬂféﬁ e iﬁﬂ%ggp%eg ?e X Oﬂ?é %ﬁ?c{rﬁﬁtf g!% ﬂrése#ﬂ egﬁon uch

means i nc tratlon
radi ati on; and heat. The conpositions the present:
invention may al so be comXAmBLBiIth bacteriostatic

ag wréblaéﬁw%&gy e& ﬁom ﬁ@hﬁbéﬂ ii@ﬁ%&ﬁa %A wéé &ssélved

O&

ation rrsin
in alspggtxﬁql AiFix mpplexiel q;qgrpprﬁgo wlagnd80%h PGfg(lO%) and PLA (10%). -

Theweident gaarefer tothb tvvlergﬁm EhaOBMEAAlN RS reshedt t@%RI@bRer. These materials

eeze- con urrin

. wer? Sﬁgoqgedggﬁ-g}&? ?ﬂ Qﬂlqeﬁ\éf) 3R e g%¥ gga np 3t tt:ﬁr %g:ﬁdc%n?F(]}F was added to

HE spdeHan; EﬂwP’ES’l"lth'@ BgE rqop@ﬂﬁﬁféﬂ]l & Slragml of fﬂéﬁ collageanGA/PLA

) clcc&_ﬁ@mhﬁg solBficl, ThE mafthielCihOeBctdspRe it tied sha i 08 cfder onto the

use. Extenporaneous.injection solutions an

.suspensi ons may be prepared 4% om st erile powders,

granul es and tabl ets conmonly used by one of ordinary -
skill in the art. Preferred unit dosage fornulations
are those containing a dose or 15 unit, or an. - .
“appropriate fraction thereof; of the adninistered -



10 -

i nvention may include other agents commonly used by
one of ordinary skill in the art. The conpositions of
the present invention may be packaged in a variety of
ways dependi ng upon the method used for adm nistering
the composition. Generally, an article for 20

di stribution includes a container which contains the
conmposition or a formul ation conpr|3|ng t he

ou&af’g?asé'eto'f Py | hfd alnﬁpsrg 1rn alt6e ) needg oﬁp b? 35 tnle %IJ?ngth After

ners re mel

- 2pplitation dheuetdinden Wy siftured guth lwm suters atqsméghef gutgidel of the construct
an@b@EHY ngt&a@ Bl the sﬂﬂp UAR@matRJeESﬁ 6t ﬂ'éﬁﬂﬁs is lﬁﬁéd&b pmch the ends together

| and %l(k‘ell%%glegf 54 SFH% %‘8? ’glg Tge ﬁxgg%? %la gslltmr cnclosed construct. The

COiIMpts’ﬂEaSébﬁn segiendly Implanted witdint thevastuslateiabis pasitaefe ral. (iThe construct

waldéit il Plhce foRBeFRMadt B rR3PcrELRR ShdpE&tiohh qfcﬁoiht #e rfatrix accelerated
nt ai ner :

g ??%g@?n R S Rt PP AL B O eion win the wall

ofﬁw@kehﬁmumvﬁnﬁmmn is further illustrated by the
foll'owi ng exanpl es, which are.-not to be construed in

~any way as_inposing limt on- the scope,
thereof. On the contrary,ﬁ%#gﬁgjfg clearly
und¥as:tlkao@ndldth¢hal gmwth facamr mmmmmm::: UsSheotitvag Temecuta CA)

wafﬁﬁ?ﬁbé?ﬁﬁ ]ﬁggl ?—t er rea g'lﬁ)igi(";?eéfés,crl il Qng?tn QSO%% PGA (10%)

15

20

25

Eﬁgéﬁ&@é’sﬁt*t%ﬁ%a%&w&ﬁ hoBhese weferipls deradisslyed iy HFIP at a final

conwketthedion ofl Ofi&rgn per Mt ofuffibientSPEGE twas faddddeto (Ireb efidolution to provide a .

" F b f g '
- VEGFYE%“E%P‘%% B ek bR e Qen L BRI polution. The

- makagal Wag, clegiI Qs I B?H“n%F?W?FEﬁ“QrW Sﬂabfpl Y Igiscle is@g the same -
procedundsl sxt) Sorth( BOBRAampRGA. (VMIBGHF mﬂsﬂﬁeﬁe&mwfcﬁﬁﬁmel%apmanes that

anot ese materials were sso _
cmﬁ?ﬂ%%FWH%Pm%%ﬂ%@%¥@§t|on of O 08 gm per m. Sufficient
FGF was added. to 1 m of solution to. provi de an FGF -
. concentrat.ion -of. 50 ngl m $Ethﬁ oIIagen)PGA/PLA
electrosplnnln sol ution: E e ngtgrlal was_el ectros

wefef E fkert Cﬂﬁ&;ﬂ&m ghtoRfmidhe Hi‘i‘tv?is' alig n‘ééct Ft// tgé e&%h% cg capillaries

i nt 'OUSHECS Rhplectaproceepl Foltagrn ait RIFAREA wpgolyiieprwith | GF spuninto

- ‘mES%htﬁﬁ@ereqfre;&r@h&Eﬂgm/ aﬂtthIPhJMO‘}gPGEA RaAgFha esltlen and PGAPLA
. n - .

wefd cﬁ&‘ogér W%gﬁ“;“gt ﬂ rdngl &#b ﬁﬁ &S&m&% LEbS ofy %eE ﬁ ;Solutions were

sut'urerar

o PTGB%I?‘% ingehiefy diffigeent @ﬁgltrﬂmiiVE%ﬁ are fpcwg lplgfithe gplation| of collagen and
- PGRIELAL B@iﬁ)lyn?ért Sefabte ¢6liionsavdto prep SEE Qrﬁﬁaxhﬁlg 0 25 Qg, 50 ng, and 100

e BAIIAE PR AN S o Tt B Sl Qumiplone . e

con@@ﬁét gest cutTineo Smaldarsieriings and@lménn%pmscbﬂtb ypuffer solution (PBS).

 ReledloBVEEER Wtd i @Mﬂ%%&%d Iaat %hﬁhbﬁof%kﬁ@ b? ﬂsHEﬁstet%emod. The

30

S R oy M) e

diregtiens nrevidestin thmbttWereffond 10 meﬁpmhthn HLRRA. eSauplmwpumentnﬁlged to

renﬁ%&ﬁhﬁcﬂ%eﬁia@t@éﬂd%r@&dzﬁ °t‘:%8§%'u§é‘ Wi thin the wall

o hﬁ%ﬁ% £ tcr S%-&Fﬂ“{% @P&?G{/Etﬁross %;{e@tp]ogagnﬂ {o glutaraldehyder _ ”

- "tfapm‘] @hirewn teﬁﬁpfpremtﬂ and @Mjectedaso dir SéaitivaldELIS 20 asseyut Aosemple of the -
FREdsEX coRESE: vils p@&e@tﬂ £ 960 Sy ﬁééﬁ@ chlfObisRg ma(éﬂléﬁssue culture

35

cledio
fdlshrﬁegﬁ SR ap O Ol budR s Aised Ecisedhe A0Y Pgfisue cultare dish.

't."Th@hmcﬁmtﬂ@ﬂnmmuﬂﬁeem38egmhpﬁ$rqﬂmméhﬁ&ﬂmBzmmmvﬁﬁENNWEdu)mtﬁm15'

- miREH8H rddhn terfflerRfreS OTHY 4:01h1d %a?%ﬁéggo lsge )Vyégc:)r c%\lture media.” The

on of 50 ng/ m

rmét%g EF%E% Gwrﬁifﬁéﬁ} pePgams ?ﬁl’el IR @}chpsg%gnatenai) for the non cross-

el ectrospun to forma. constrggt and inplanted into a
rat muscle using the sane 'procedures set forth in
Exanpl e 1. VEGF increased the denS|ty of functlona
,caplllarles that ‘ _ _ S

O Y IR Yy 1) and the
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were present throughout the construct. This was

~evidenced by the presence of capillaries containing

red blood cells (RBCs). 20 EXAMPLE 3 Constructs of

el ectroprocessed col | agen and PGA. PLA copol yner, wth

VEGF spun into the matrix were prepared using 80%

col | agen and 20%°GA: PLA. The col | agen and PGA: PLA

were dissolved in JIFIP at a final conbined .

Nt rat; i

o BLSEPLESHLSL, Bl HREE BB Q38 HELBAT, maes 3
4t%w¢mhﬁYOf the solution of collagen and -PGA: PLA

COIOQA.M 6.3 DAt 8, t&@bpmldmnmefeprepmmdaeaﬁmnmeaﬁmmectmspun |

R GRo PR PSRy ch “rarad RS by Bloh no VEGE was added
- - The| emsnr spypich rrﬁwgse@h aclpase frove fibeem gleptinspyn m ﬂ@%tﬁoliuﬁ% containing

- PGB} 4 SdopsElel QRS ¢ e1D kaGalhi I3 & QﬂVEGFaW&emdﬁéd%r The open circles

sol uti se of EGF [ PB
il 9 g, 5 5558 i A PR pLA copolymer
and hellagen Blwisr &G ng @ﬁ;VBCﬁJE@Erewééeqa m%/h@ﬁa%@mslmemqm lpase from the

o ﬁblsﬁtefécﬁ@sghﬁ) A3 4 mrtion a@mﬁaﬁng QPﬂAZlilé}A captilyrhdi@nd dcbl[agéﬁ {0G#tich 100 ng |

of %%Awereggﬁ%f 2]2 S%h? gen& élﬁ?ﬁui? fl O\glﬁyd%t thS i | or ease% VEGF in PBS but
- -alspdhat rosd-Blangreith e}uteaal@bhs'd@ﬂ@ﬁs rateasegfmr@ﬂ]gm@mx to use. ,

An identical construct was subjected to crosslinking

" by exposing it to glutara vapor at -room

tenperature and subj ect edhw%%entl cal - ELI SA

ass RylyeByaarpd-gingf atente) (?EVéi)eer@mféci@s:smPe@n@ﬂ‘faé@do 40 Vﬂlyl

) acéﬁ@té F?ELEV‘.& diRtsAwdA0sdimd xS SefnaU HILH'B%IQI %Bys £ 3&néVeMantioxidants.

e fﬁ&“féoe 1, S8 800 P b BlRimioo, (Adediono) wih x

N 'numhbremmgel nsheculaf meight M, of e KDOandrpolyidépensity of 1.dr All solvents were

o (T?pﬁ%@
-andfwerdided &eﬂlputeﬁlsthet punfipitmoade atmazpémﬂir spgutm‘ns of pH 7.35. Tetracycline
R &lloaﬁhﬁ%s da&E%asﬁthﬂEa Rl Stdass, QMK no&ﬁtahlﬁﬂfe?cto 3Rl PEVA)

20

25

1? raﬁ@'v@&@ dseangd &éb@veﬁa@‘ﬁ& dﬁ@s@r@éﬂﬁﬂ)ﬁﬁﬁh&&ﬂﬁh& hydrochloride
Or
1

B EOT P ¢ TR 6 oy by Sigma

Cross

. .-'coga@m@r%mtt%ﬁwﬁpﬂﬁ%ﬁ%rm@i i o i Bpudhien Eppaiagon [Tl ato, ca).

Fi gHt@t&pmmmg:wwaajeﬁ, out heing pé b6 Wﬂandndsrlsr@rilﬂ@%eﬁ‘ﬁVA 100% PLA, ‘
or hBkAAS Br il G%bsm&fo?o%ﬁns ThY ﬁ.ﬁzniresspée@ wetgm @»ﬁmﬁw PLANS0%/50%

contal nLn

' 0 r an nt
of gty i oIV 2 Thb. IR HroStRiEs BE Tag e O i, fochloride,
- whﬁdhmmﬁsohrbleSmaﬂ@:&bfoﬁﬁ,pMﬂ dotubitizbdh én seﬂnalli iamowntarftnadtimnnlgand added to

v\@%ﬁ%&?@&%&#ﬁgf toa&gcn%g]glmﬁg nI“.l{fz:omX\ﬂl':u?%1 scﬁ&t A9 b YEER but clear,

ease ffom

: hg ﬁi represen
- indigping heyapgengqussp %%Iﬁm B MEDHCBREai ni ng

C 30

35

| Whﬂqli’éaﬁﬁdrfr%l 1 Vprpepiyering
_ w1ﬂ1PﬁVA)1gHVa&lt§gcg sﬁ;ipbf cafcBePantthd Blewdxsyffige A8edid. NYlhe sbfutions were

PGATRE fecraRpinyiig set-@ebnsistkd ape Elaksplpéttec(helﬁ @anaijelad phAEGEE or angled

TR oD LS gt P
- (epent Pesirodey st dqu‘ét@,ew 8> hg% Vg}tage supply o
A f»@ﬁ:vev‘@!t@%eagd Qﬂl ) V%Sdpbﬁeﬁ tHleapn ﬁiercapﬁermte mrthy pb]lymbr fobetion inside - -

e A g nsseo?u%\%ﬁf*ﬁt g?ﬁ?ﬁﬁ?a@ﬁ%m B copteol fhe mass flow rate,

Y the-seBUion 537 bekdd  gplastic syringe

dehvere \%i?ts%%ﬂ e%umps Qoeun%rto? wﬁs g&@%ﬁg \’vlg 1?1'%?&9&0{1(15 18 ml/h The
samna)elec!r\c | c&w@@@bema’serﬁccgleﬂpd PR3 FﬁW&lﬂlﬁ@rmﬁé to rdice a sheet of

i_noﬁmhﬁﬁbﬁ&r)) with a nunber-average nol ecul ar wei ght,

| were

M, of 205 KD and poI ydlsper3|ty of 1.7. Al soI vents

51



|

anal ytical grade and were used as received.
Tri s(hydroxynet hyl ) am nonmet hane hydrochl ori de
(Trizma(r) HC) and trishydroxynet hyl am nonet bane
(Trizma(D-base) were, supplied by Signma 20 and were
used without farther purification to prepare buffer
solutions of pH 7.35. Tetracycline hydrochloride was
al so obtained from Sigma. Actisite(r) periodontal

fiber (0.5rrim PEVA) - containing 25wt%tetrac%cl i ne.
hy dfr B0k 1dr4 genteipias /gieﬂﬁcﬁhllfrhY}iF%bloeé? Forueigishwepgdegrospun from

- 14%0\W/Y, soffibn HEbEIGEOTGED Withi @ads@dnCate T dhOpdlyner solitidd b¥bween 18-21

]fl\t(\'tl!]i\ﬁig %!) %%%35‘9&?&5%%&?% c&[?gc{g E &éi‘ess&g rhel[&lf(gsuﬂf g/ex%gt of total

oro

. polm«m mﬂw@ww@vm 56%/\@66@01@@%%%&@&5% mgopf 3 ml/h. Blends

3‘5&%&8&?@1&% hidroeHIGaTet z&ﬁe@nwbﬁm% PIEA GACYSY PEVA were

R0t 5 AL S 4 B S B8 e

~ hydraxiepdsyapon aselrmss Gy 1atei rl0tla wl/cty SYH0 RRAMEV Ahtend with 25%

o ictic?&ﬁietﬁ}‘ﬂgoﬁ&l% wyl REShVES BitaY %b lwetghe)l R spun' A fﬁﬁés' 8w rate of

10

' chlo&

BT R A e

- masy ﬂp*etrate of he trrd/hpfﬁhactdlletted Jalgrdwasiused farsyldythy tBorebensedd tetracyclme

h dg;gm@yi@g d), 0.32 nmmdianeter silver-coated copper wre.

i e T
PE\h‘L ghswallt thgditesp flys werk maisidfi2o% DBV ALGE E‘Hﬁ m%/ﬁﬂ%sof each, and -
758 j’k’A%% ﬁ%u%ﬁ 5‘%@: Eﬁl‘é WlifoBhibRdd Qﬁs Qﬂﬁeﬁ'ﬂ?%&ch The solutlons in

15

ution I nsi
evapcadied, th\ainl driedr amg&d’Cf nodar 1@:cddn nféh.3 Woue. Thewelkhsenof ystracycline

y connected to e met i ng

'-"__hydfdaﬁioﬂ ﬁgﬁﬁ lk]?‘!iﬂ ﬁ&io@orﬂélgﬁ)&\% {£d & a?éﬁ wth.

95

30

ne&dt eése ‘Pﬁée%Vﬂﬂeo Qebogde as; GRIFTEHDSF BsiRg, A Yy measurements,
carripd N dt PecldntBhnkr TUVEVISEsmbd04) Spearophbioniater.I- ﬂl@eﬂolax extmctlon

cociiﬁ'é%ﬂ@r A9 tét?ac%ﬂr{é hyafo gf ofut ThY bﬁﬁf&%&é fbﬁ{n& ¥‘1 iy i‘S §t%j from 2 linear

S were a rotating

- BeepLembrre Pots H%é‘PS%‘Paﬂcﬁoar‘i 3&9\/@% F%b?qnecn@mom T&éeaspmf tetracycline -
o ‘_hydﬂ;embﬁdimwag d&miindd BCylabinne khywdr bl afrpodb&na(rwd \eigghtais buffer and

n‘ﬂ@ﬁ?ﬁe{hﬁ%ﬁ&ﬁ 0 of £&ﬁﬁm é?o‘iﬁ}\?éyoé L O'T'héf ﬂv%r‘f 9%18{)@% changed if |

mass OWT po yner Sso

the eyl iy v pRRRDEISH EGAT Hign -1 dlefandy cFRAEed as the Y tetracycline
hydhyldogeh relehde (R¥Press eie h@dpecttéﬂ asnoytt Wi g tsaniblel Ofréth the feed

C conBIEh RS EUARS LPARUR LB Al Y SR U0 4 B caming
- elecren wigggrePPHEERYdBENI ori dé and consi sting. of 28 PLA | |
andhd MeRE\hofier ef tdnhcrliee hy&sm@t ﬁ&@%&c&b@m (fbb@Sand the cast

‘ ]m? els%oavn i 1QurﬁAg] ?a%él( %O IPLPN ﬁlq)%lzﬁ%ﬂg di d? ée?‘/vt?’ ;cletl%asc from the.

r acycl T Pde was
ﬁbe@feiewospgn rffoith thermp%m Whight th\VAismeg s APYeHE VA md 50% PLA and 5%

ftetrat:ﬁihh@%l ddaed. hyds @?ézd@xr&l@)’de&‘l@de&%as@fﬁdr@tt@ ﬁmé mafospun from the

35

) solu

-sotali i e APNReTwed SORENbaths U A 95 £TP desFeiif was added

The jppeir triengtes igaots painassi fidm ghel fbern sloctidspun famethefsolifion in which the
polyhﬁk ks 100 PO beCs%s detrab dlink Gras W@ﬁduﬁg S(‘;lﬂf sq%ﬁx‘é&d HerdE: release from

ase of tetrac C |ne For

the i e D (P dtis U o A ey BBHG W % EVA and %

- te&ad}’dmgmﬂaddfdnposml ons. of PLA and PEVA. As with the
i ﬁ?Fﬁgﬁré g edl%gﬁdsoéengé%éfégs\é%gé(yﬁg |-ﬂ%ers59o/étz%9p{ﬁ1 from the ‘

PEVA/ 25% PLA and 5 racycli :
QR R SR R Bt PR ONCACASEE® PEYA)
Pcﬁ@i@h@l Gber mT e ppercashglentmotyl mbssepidmithel fitth dis whichf the gblymer was R

f- ea

roomtenperature until the chl orof ormwas evaporated,
-~ then dried at 25 C under 'vac{?um.for 3 hours. The.
‘rel ease of tetracycline hydrochloride from

ACTI SI TE(r) - (PEVA) periodont al f| ber was aI so

conpar ed. o ‘ _

ette. The sol uti o
T2y SeECAt amgﬁl%sﬁ a@%ﬁ%& '?? atdBﬂ‘PrtS‘F’P?IFFerfH%'g ﬂael rGform was

P
L .
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Rel ease of tetracycline hydrochloride was determ ned
using W-VIS neasurenents carried out at Perl an-El ner
UV/ VI S Lanbda 40 Spectrophotoneter. The nol ar
extinction 20 coefficient for tetracycline
hydrochloride in Tris buffer was found to be 15, 800
froma |linear Beer-Lanbert plot of absorbance at 360
nmvs. concentration. Release of tetracycline |

50&% Ol 81, $8viesleh ol B aethy, Pagk 8 3nl HRN, WSS the polymor
wag RS Wi/ @ed 48 %0 ArriThs Selick iAmpRdsrrompectiiy, » ek Iufdeapts releasc -
fromathe! 0 Rowvaisirghi@0werL A.f Thé mdrtﬁbn%aés eldnste u@e@aﬁem the film in which

ARSI LR 80 pn, b oL o R ME B B e s

e e@;@a@@t drarcn fhsusalotion m@@wﬁ*’é@mmtw fEESEA. The solid diamonds

corRIOEPOBY & tk@:ﬂhnéﬂibﬁiomél&ﬁ@ﬁ'@@)ﬁ]ﬁfcohﬂaﬁl@ ®oYyE¥RUN sanpl es
Wer g, é&osg %Y%O«E_ho 0 5800 B9 1) G800 derived from PLA/EVA

m crosco e“raf &35
(50(58% rnpyeel Flnb Iﬁ}@ﬁgm é’ﬁ\@e réleaser 61% of e Sipumednitde MithiantPO hours,

whérb® ma%tecuésﬂuﬁgognqnlﬁﬁ%\@f PBvEI AUTEA Re1@R6h Shoul ﬂm% over the same

! th rel ease from |
b LT vty G PPA B P A He B Bl AT AT i delease, vith
' negbéxbmaleawagv@oﬁ)@ s a e 5O%A0Psampin Wit %Swetor teicgayblineehydrochloride

reléé@e% tﬁ@lcaﬂsg mbRE rREN 1%k 6h 8%, dARAL CIBhaARR %r&meheof the former

a E%q\ﬁgﬁ}r%%gﬁflg@ggthe sol uti on 1 n which

ppﬁ Hepal R4 ed A *50% PLA and. 25% t et racycl | ne
vvasFIE'@‘d dashowg neleasp prefilesiod Hiybe sledmspneP B 6A sawplef, ramiitonethe same -

batdh @ﬁhﬁt gldesiotRs pYmh { Bi@fdnh B ﬁjaﬂiﬁﬂ ﬂﬂef RieWdal BoddBms. The release

ey T Sl e o o4 éf BBuPS Fhiareps e dpea wiangles
respeCiEcly. oEb@moti}ee ryetquge siolilat mdwamng Wﬁ?ﬂ’ gbodtdepropudibitior Tngsneral, the

initth0RYe EMAIARD I foh Rl ABRY FkiuiR g MR STToAERS Edeh&efh&ﬁifz@) i®high during

B o SRR R a——"

tOtaTh@'C@nJ Eﬁeﬁcﬂjﬁomshﬂmst(ﬂles (Eagma@wﬁmdw ¢riiBanAGAT oS khEE]ac)rospun mats,

as WdUERYPY exfRRfcl QRO 1gixle rhdcR G8wer B QPRG: 4 heRES TRIBLLEVA 7525
sinf FIEREE OOk et pyAooEos g 20 | wbrers b dim of 50/50.

PLA/ENagewied amslightty bivkbrperqentv releasel{(25%pinythe sameysio b94ime. Release

ol Bnd ﬁﬁn/%?%ch-ﬁb@els Rhiydol 2ERRE Sy G00TRE WY B PEVA film
Sho\m%g%;lillne te rel ease” fromthe filmcdntailning |

Eﬂaseo’fﬁret SHUPPPT-angl es denote rel ease fromthe-
filmin which the polymer was .75% PLA and 25% PEVA. -
The solid squares denotem sf.romthe fibers 5 -
el ect rospu om_ t he;, sol ution l%ont ai ni n 25% PLA and -

75% BEAAC r?@{tgraﬂ AUl SRS oo

%ﬁ'}' dertve
Thirlegiomesseird Frelperered ihg tsie UGB CREHRS & vessel. The.
matsidk {shimplda®d intths retroph&dhﬁaﬁBsﬁa&ﬁarﬂl {BE teses Wmaﬁaﬁﬁﬁbd into the hepatic

! 0 s SR H pls

35

| -CJIC‘éIQ‘H‘?Dm t- some | nstantaneous release, with Ilh

ne@ht gilebeopr@lcaas emaniar chflainingr e Thelid 05&:51@115@ ngelle is optionally

supﬁg%rhéhtgc? Wit L EhE agYC Egﬁt‘fc&s@é d étgf fgle‘g,g dglucz{ g% ﬁgtto S

HQ-

Eﬁu&/ pancreahc

nore rapidly

polypepiiiss o8 %mbm@éoa%tbﬁfép %p?fﬂ@’a@hé@ntchﬁ’le laﬁrm@hﬂ qompiapent of the

. panaédtienisldts0 hrs. Figure 7 shows rel ease profiles of

three el ectrospun PEVA sarrpl es, tvio fromthe sane 15 - |
bat ch of mat and another froma different . preparatl on
under identical conditions. 5'F_he rel ease _

L o Serdpd i %911 glegtEPROEsSRS coﬂagen o
matrleriot i eheqsuroprooaxéd bdﬂagemtcmtmmg 161896 BMAelectroprocessed matrix

i contalr®& fRSR H{ﬁg e oﬁ%}!@? éV ﬁ@gﬂ% g{g} agﬂz?o%ﬂé géc&é&ﬂ%] ngc-]:'h%f insulin.
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anmounts of each sanple are denoted by solid di anonds,
solid squares, and open triangles, respectively. The
profiles are quite simlar indicating very good
reproduci bility. In general, the initial rate of

rel ease of all fornulations including ACTISITE(r)
-(denoted as Alza) is high during the first 10-12
hours, nost likely due to rel ease of drug sequestered
on the sanpl e surfaces, The 20 tot al percent rel eased
f r oRPHoReLEadeterolqzas Crilgurfer eyenymis.ccngkeiedt bagierienar cglis from a -

* coisperifd @RicE08P p]’acdﬁ&h&, mal@i® Witid porbeize xpeeileglotealifiasidéer nutrients

m el ease

to %%gg; ﬁﬁﬁ;{oe? H(;t 5% o r].%@l;/é?;o ?11 #E?agrg ?i{etnc?egeé:tmlfgf lﬁ!é"%% the reclplent’

 Impper HERMeri de in. 120 1 rs, whereas the filmof 50/50 -

PLA/ EVA showed a slightly I ower percent of rel ease

(25% in the sane period g%GReI ease fromthe
PLA filmwas nuch | ower, on orel eased in 120 hrs,

y
wheKemtinqoytes g /hervedioh from & healleyl s996of &l resies wffering fiem a chronic
woﬁmremeectelu@@m FMMP Eoubtufe B irbHsReoffl @Uélédﬁbﬁ&ah&ﬁ’tﬂ bfbress VEGE.
ﬁ}rtl Ctﬁ§ 1?IS seeded nt .an eggsgggﬁam frix. Antis '
e’:&’@ﬁ FR5ETE 6% ?ﬁ%ﬁ”’é‘t et SproRRYR &g asen ma ense
ohmtlcla@,}eiﬁ -foometzik majlopictguases (MMPe) st tisopuo B $wdnatrix. The matrix

s taﬁt:m pp8Ba &PME @M%ftda@wbawt TH @86 h&k ahd npﬁ'ellﬁlplaﬁt take up the

_‘ant}s ?s?ép%gﬁr é{%&%@ & &%:“éﬁ%&fg‘g et%g‘ﬁe&lﬁ%ﬁggw production is reduced.

In foitisr | appletived miengellsi seyebo Eenaicelly wngisetadi s secreteSEEGF, thereby

o proﬂbﬁng'ﬁﬁél[d X - Réeésmf%g @ﬁls'eﬁgeoolfgbﬁudic%hﬁ&pﬁ%% &n%ressmn of MMPs,

15 -

20 -

t e vessel nastom)se

RS DIRAILE (TSP PERed R TG Sopa, JRELE a7 CRLA repaired with an

imyplarg uthatnsiomittgionsly preedtes aathral rlamlsrrg tespobs¢so OlpEonally; the matrix is -

corﬁ;ﬁrfsﬁ&' |oPEb1‘H? or ® thid OF fiBHR %{ eI RGES TR S 53'3?&5‘?19 %E&hﬁﬁxﬁ@f bleeding

S LS optlon

. éﬁ] |n secreti.ng cel
an & with cells that 'synt hesi ze and secrete o

gl ucagon sorrfat ostatin, pancreatic polypeptide, ,
~conbi nati ons ‘thereof, in L@jo; m m' c the hor rmnal
nt of the _pancreatic islet. nal Iy

Bulomet palient pgth é@ﬁwu@mﬁfe%wﬁ@g an JpgeBRGrated nto an

"elecm'osp'tei tnstricroompésing oyps Jewiibjen. Henantixds brpbdimatie slmpa of a cav1ty or |

B

30

35

. .nutri ent

o Squ‘?nc%P%@ef ﬁ}écoé@gefe{ thsge Bq:otetnﬁ;e ageeh pcgrogi}mt]ﬁr@ the matnx are optmnally_:
25

Inceérecrafed euth tite elécioztna nsansk.eThe mathXAMRtFn grdeeh afnmtsgﬁee Snd the BGF .

" or 2 flﬂalre\ﬁe&%}egrr%%@gtb?%gngﬁwy site of a patient

wound. The cells are gro

in Qlettoeal%é B goltageh gredcisguodiped tewpdtyose&?mvaﬁyteegmeered cells that

| expEsp aesﬁagéE@EIymeBleoith mbfReP-1 5 shsfieat @dhoasdllcallggen. Mitsastcess of P-15

sﬂe%\h{oﬁ{o? Yes < e . a@%;ﬁidlgg 2115(? ?egl%ﬁf %?‘l]ﬂ n%?aﬁgtttg%d’ fu¥fher aid bone growth. -

‘met@ptioapknt &en MVEEther releciPrRrgcsprdn witht gobmproles, - which are

. eledm&dﬂyxactﬁ@ @ndt@iald. X Bldc&oﬂ&'piu@ &itﬂaéhed Bl dagtd eh® off iBe nnplanted matrix. -

Char%rgll éiect%roﬁgﬁ(atlrg ?%e t::}légfjeq toht%e 51tlrfa08 Hg%ratﬁe a]egrodgs %0 c,rg%t% a sngall electric

sequenc

curfeeacross teavgipdast todfugberd a@ Bigtrdrreling ofithe iwp injpiodrcatiogier embodiment

piedoRRUGR hlerhéhtOhBE be koGt 1RSthE hgasehd SrofBe Blsotric discharges that

enetical |y engineered to secrete VEG- thereby -
pml% 93% fdlmr?g heal i ng. Rel ease of the antisense _
oI [ gonucl eoti des suppress expression of MWs, 15 :
vvh| ch are typically over emgcg Ln a chr oni ¢ vvound

o R SO el Sl i bRl M gz

: prcp@@d gﬁqa}tdey of plh@rqpmqeq;sxd ingaterial is prepared w1t11 ahgned filaments of collagen

54
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conprised of fibrin or a mx of fibrin and coll agen.
The fibrin assists in cessation of bleeding and
pronotes healing. 20, EXAMPLE 7 [[ Osteoblasts froma
patient with a bone injury are cultured and

i ncorporated into an electrospun matrix conpri si ng
type | collagen. The matrix is fornmed in the shape of
a cavity or defect at the injury site. Bone growt h.

| Thé AP Is igﬁ%) toa O@ga P gleﬂ %ef licg ésga € paﬁgto&rﬁ}ged 13};0 a cyhnder A

sequences O enco I ng

-Se"@qide‘éqnﬁfé% delp Hohg thepdasirsd %zﬂne, Sprexemnple layregtangle. The pleated sheet

thai MEOIEPHE atlRdar 10§eds b 1Be mmﬁmd@ﬁsmébmﬁﬂw Yhe e_fé%ﬁ'o Et.rs!:é& rectangular

fo t%rfcﬁl\'t d w181f ewubo ang pla regcior rectly in situ.
B;&;ﬂ%i g ronot e Cbgng ‘%\ﬁ“ﬁ ‘? 6‘2&1?8#59?%? f’ﬁ@

of 1B gwﬁﬁﬁﬁﬁﬂg@ﬁ fofin,t h@ddiac ¥t Q8 Hike ciRrh ALEEbtRALY MBlive\baddlac tissue
"han normal col | age The ex

s o helo By b el R e ua LR et e by ofr

axiswith dreay ciigyinssefdapdenies yas. {Thiststrastugiismooneedsetmmbnicked by the
metﬁgdsqgsdzrlﬂﬁ@ lblr?m ﬁ;gemmalﬁ gﬂrt]@&gir % pfréifafeh Qhd %El%cﬁré ggt&fiﬁ/eé&?rgpmcesscd,
artiic PR b S e S S PainC i S sonfoed it s tat are
araypebilang B longtaxisof theShartgpriadingutalleldes: the endalyirg fibrils of the shee,
forrBiAP |a'n§ﬁclte Cod RS ER S cycfffndtliﬁre@ et ﬁ%hﬁe{b ?tEx%%thrgamzauon

BRIt i S AT

- maigiabiodisriv of ngaweinsutpensiortagefitg 420/ pe depadingappnithe mass of

15

200

- 25

" the ti§00 abd e QFécfﬁcxmﬁt@nQ§ RAHGLr6HEH hi Guidl éﬁ]ﬂ@&g@%gtﬂaﬁg of this design

I.-n anot he

aI L VPLE |
mdg‘?fﬁ& 3&){" Eﬁ"f@a Iy f M, 8 Seﬂ”l%‘ﬁ?seméf agents to suppress .
'-mﬂmm&qdmrcﬂmmcson pPtegaceldtypek mhlyebt adtﬂcd to the consiruct, for example

ter r '
mc%v%hfa? @ﬁ@&tﬁéﬁ@ ?fﬂgﬂ & abc%ierdté ﬂ{é E) | % Qﬁ@ll%‘?nsﬁgem within ther -

°°"ﬁ1“€%\tr§ S BT, i} oy By "aﬁ@ th 35tk Fop|ekapplr.rgas may be

clecoppbésmdeanto tAe nedroadit (sodepbdsited bn s gbmﬂt teesp By vafyidithe pitch of

the ﬁﬁ&b rdﬁﬁng;%ﬁn LR4 Sltﬁﬁe Cenﬁbﬁll:ﬂge&l grocgsjgﬁﬁ Q:Ieﬁsa&?tg fhe fibers as

at mmc

‘ .theyr?é%ﬁ?l"’?‘? Vﬁ%li’rﬁ“elae Y Frufrotsiiee I@S’é‘e%l% ﬁf @e é%lls‘ié’dlthm the GOHSWC* ,
- 1 ed{liratrnksa publications it ebstracts titedGibovesard inkbrpdravidttereixeby ®ference in

.thcnséﬁti%tf dlﬁﬂﬂd%%ngé%ﬁ@ﬂ?ﬁ% (f}é%ufgar% e oﬁﬂg é{g&%ﬁ&i\/ ethibdiments .'

I tu.

of th BREseel SpAFALU 3ot SO RPN EOCHIa086 AF | eraggmencaprhe mado therein -
‘ wltuoomgepam “frofin- mhespﬁhtﬁﬂ thectaegstl e prae inerthisadefined in the R

:bﬂ&%ﬁ§kﬁmk‘ke construct is obtained. Native cardiac -~ -
‘tissue s conposed of ‘|ayers of cells arrayed along a
~comon axis w th adjacent cell. layers slightly off '
axis with-the- -over | ayi ng and under | yi ng .layers. This
structure is nore precisely. nimcked by the nethods
described below in which a matrix:is prepared and
~cells are directly electroprocessed 10  dr'i bbl'ed or
" sprayed onto the matrix.as it is prepared. Cells in
contact with the fibrils that are arrayed al ong the
long axis of the sheet spread in parallel wth the
underlying fibrils of the sheet, -forming a nuscle
. construct “of cells arrayed and Iayered in an in .
vivo-like pattern of organization. The construct can: - -
be directly inplanted or placed within a RCCS
-bioreactor. Rates.of rotation‘to . .maintain this type
of construct in suspension range fron14 20 rpm ‘

o dependi ng upon the mass of 15 the tissue and the”

“specific materials used to fabricate the outer
cylinder. Variations of th|$3de3|gn i ncl ude the
addi tion of angi ogeni.c factors in the matrix, gene
sequences; and agents to suppress i nf | anmat i on and/ or
rejection. Qther cell types:. nay be added to the
construct, .for exanple _

fi the E}@Q’fé@ eléetrqswnmhmtmfb}at@ehm pacallel yith the long axis -



| — ere the material I's on
10 on@RSE Ol BNk or CE Sk aliaLeT | ol 1 one

15

m crovascul ar endothelial cells, to accelerate the
formation of a capillary systemw thin the construct.
QO her variations in this design principle can be used.
For. exanple, cells may be 20 el ectroprocessed into the
matrix as it is deposited on the ground target. By
varying the pitch of the fibers during spinning and
sprayi ng, dribbling or electroprocessing cells onto
the fibers as they are deposited very precisely
controls the positioning of the cells within the
WIARS p@éﬂﬂﬂmlﬁ patents, publications and abstracts -

cited ah@u@mgﬁﬁnmng ﬁgﬁgted herein by reference in
their ent| be, under st ood that the

for egoi g 5 F§?83%5319ﬁ?3ﬂ6?%?% P& %nbodi nents 25 of |

the present invention and that nunerous nodifications

or 2l terntei Qcﬁﬁpdéﬁﬁnb@f oBse 1hengbn Wel Rattial 428 b More natural

resent invention

““"“ e‘%"ie REH‘%Fe SYPF?SE“ P&F °8’F1£\’i“ﬁ'§°ﬁ Sfe TIS
CLAINED IS 1. A conp03|t|on conpr|5|ng { an-

scop

N_L

pist

ositio

el | estr opﬂ}@%&gﬁ&iu&%@@@in BRehofeid WRSHARAE coni,récs B&nbmauon of

mat erials, or a conbi nati on thereof. 3. The

- congosi tiRRRboHi@H &f GlaintP S &idn menaﬂﬁgjl%ﬁtétllal %I&Hpﬁéeé Sge or more .

mat er

A cnglnat on OfW@%1 Hg or ,ore. nat ura :
AR &C REPHERS P WpeRtides, Proteis. cyhplydraissolipids, mucleic . .-
acigsf gtbra:npmteips V\,ﬂxpomowemh elyalipidal ghebeminadglp@npr poadelyosms, or a -

cmﬁmmﬁgﬁgwﬂgg1no aci ds, peptides, denat ured pepti des,
pol ypepti des, proteins,. carbohydrates, Ilplds
nucl eic acids,. glycoprotelns |'i popr ot ei ns,

gl y&ol i ﬂlhds:,ompbgmms afriOkinl 3,o8lksein ko bRdlKte Qasrial Q:bm@nscs one of - B

nation thereof. 5. The conposition of Caim 2,

mo 0
‘ ﬁﬁ%reln the synthetic naterial conprises one or nore

“polyners: 20 6. The conposition of Claim1, wher ei n

thes. SUbgﬂlﬁl’m&lpDﬂﬁﬁI[ iof eaian 11D evhapiitiC sutstahsd aftffrised a therapeutlc . "

suthQEt:'ge& & m%ffp%#bg%&% &2 fﬁm mﬁﬂ&émgﬂ r%f] thereof. 7. The . .

composi tion erel & subst ance ,
conpri-ses one or nore nolecules, cells, objects, or = .

‘ corbi natThensuiphdtieniof QbinB.1, AbeRIPaR Ed@ﬁn&&ﬂ@ﬁﬂ)ﬁb@@ne 0T tmore

,. mol@fhzé?s' &8s f&@écgcslz&gﬁgmg{ﬁ@ ¢ Wherein the

25

30

35

cfroprotesse erial provides a blologlcal effect_'n
when dellvered to a desired location in vivo or in

L vitso. 30 Sompbsitivhh Q@n‘@hsﬂ@ iaMe rdlfﬁ:ﬁ‘o@roﬁébb&lt ameRral Merein the.
e]ec@oﬁfp&&és?éﬁr&ggﬁgleﬁﬁ ése!l Ib1 o%tl??aéaeg SRR ﬁle&:}{gr%@t : Ondg{;lf;?g ]Pcauon in :

OAPOST t

VIVQ e IBVHYo- t he desired Iocatlon 10. A method of . ‘
manuf acturing the conposition of, d a|n11 conpr|5|ng -

el ect rodepo Qne_or re electri

Sorat | ooRendof draend b il hef of i clsEBhunteefatd il 1o  desie
locgfigh £91privhe plocing gy @me pammpasitighs ofifEleinzs Igtodum thediesired location.

substrate under conditions effective to electrodep03|t

t h%&. a?‘” alt{:%cg %th ngl.ga(cﬁmlngs oo chk]’:z&»gsﬁcfm fc?ir rHlann comprising; |

electrodepositing one or more electrically-charged solutions comprising a matenal or molecules

capable of formmg the material onto a grounded substrate under. conditions effective to

'elecirodeposﬂ the material or the molecules capable of formmg the material on the substrate to
form the electroprocessed material; and, addmg the substance to the electrodeposned matcnal to . -
form the composition. ' _ : - .

56 .
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.formthe el ectroprocessed material; and, adding the
substance to the elrectrodeposited material to form
the conposition. 56 11. "A net hod of nanufaCturing
the conpesition of - Caim8, conprising : _
electrodepositing one or nore electrically- charged
solutions conprising a material or nolecules capable
of forning the material onto a grounded substrate

r condit s ffect Ye to, electro t the L
07 ST ORhRE® of ) Bt etk b LOSHASRRR ool [l 5. comprising

eleqmﬂqqqsmhg one ph mom@gqtmcaﬂ&cha;ged;soﬂtmom tdreprising a material or molecules

cap%@q;fr Oceﬁéeﬂmféﬁﬁle bhi8l 2 ghelndblf GuraRNind@f cblMfitions effective to
SS

BCIESse T TR T R B A ——

_ ﬁmmﬂﬁaﬂmabpmm@maﬁmmfhé use provided in Caim12, wherein

t he substance conprises .a therapeutic substance, a .

cosneti ¢.suhst an or a conbi nation .ther
LSt oV isRE] ThO %lﬁcﬂpmeaﬁ%erflaowwwé%ﬁ{@weé s e dehvery of a

subgtamp ok e slecnpraressed peteriab| ecul es, cel I's, obj ects, or.
conblnatlons t her eof . 15 15 . Use of any of the
grtro cessed 0 g |ns 1-8 fc
éar atf6 PSPV eﬁigg‘ ¢ Vfaerig t ?SF"SE?EF‘? 9?5%18}’58% 3dhefape“t‘°
substums,tzamsmem s@ntaad:escu'tarcombmatassthetemﬁat eri aI 20 57 '

>

- 14, The use prov1ded in C1a1m 12 Wherem the substance compnses one or more
molecules cells ObJGCtS or combmatlons thereof ' '

15. Use of any of the eiectroproccssed composmons of Claims 1-8 for- prcparatlon of

: a medwament useful for dehvery of a substance or an electmprocessed matena]

-'57‘



