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either alone or in combination with naturally occurring extracellular matrix proteins such
as collagen have been employed as vehicles for drug delivery (Cascone, M. G.et al.,
Bioartificial polymeric materials based on polysaccharides, J Biomater. Sci. Polym. Ed.
12, 267-281, 2001; Jeong, B. et al., Drug release from biodegradable injectable
thermosensitive hydrogel of PEG-PLGA-PEG triblock copolymers, J Control Release 63,

155-163, 2000; Kopecek, J., Smart and genetically engineered biomaterials and drug
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Publication Number 20040137613 ﬁled dct 17, 2003) This material is described as

being composed substantially of cells, cellular debris and cells remnants. However, this

material is not reported to possess a biological functionality that facilitates wound repair
or regeneration and furthermore requires viable cells or other structures with cell-like

properties (Vacanti, M. P. et al., Identification and initial characterization of spore-like
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wherein the regeneration matrix initiates and/or increases tissue regeneration. In certain

C
CT/ US Ni - Ei

embodiments, damaged tissue to be regenerated according to methods of the present
invention includes, but is not limited to, nerve tissue, muscle tissue, liver tissue, heart
tissue, lung tissue, and/or skin tissue. For example, in certain embodiments, the invention
provides methods for harnessing the natural regenerative components of blood and/or

blood clots and engineering them into a regeneration matrix that can be delivered to a
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a therapeutic agent are increased
cells, nerve cells and/or glial cells.

[0009] In certain embodiments, the present invention provides a bioabsorbable tissue
regeneration matrix for inducing regeneration of functional tissue at a site of application
in a subject. In certain embodiments, a regeneration matrix promotes autoregeneration of
tissue at the site of application. In certain embodiments, a regeneration matrix increases

biological activity of surrounding tissue. In certain embodiments, a regeneration matrix
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[0014]  Figure 4 shows a paraffin section of 3-week old regeneration matrix made
from whole human blood. The regeneration matrix does not show any indication of intact
cells or nuclei. Hematoxylin staining was completely negative in all section analyzed but
the material stains strongly with eosin. A beaded structure can be clearly resolved when
using high numerical aperture lenses (high resolution). Besides the beaded structure
which comprises most of the RM, it is possible to observe small regions of flat sheets

that seem to be composed by a more compact structure.
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homogeneously and the outside surface of each aggregate had less small protruding
spheres than a 3-week old regeneration matrix (see Figure 9) and was somewhat
honeycomb-shaped (the most effective arrangement method for particles).

[0022] Figures 12A and 12B show SDS-PAGE analysis of a regeneration matrix from
5 different batches. Total protein in the regeneration matrix on days 15 (A) and 21 (B)
was stained with Coomassie blue. Major protein species are numbered 1-6 and presented
in respective densitometry graphs. Molecular weight standards (KDa) are indicated on
the left side of the gels.
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Mol ecul ar vvelsght standards (KDa) are indicated on the

[0025} ¢ Sfigeredp shpws tpsalproagentnoin lﬁgertbliﬁibh&ﬁa&m&nd stbetnatant
3 total R t ent
or 7 8o ehufel ATB BB i B e e U SO a1

polgvuiemeaﬁumﬁ)rmréusldoafren) that formed in the presence
amani tin (RNA 11 polynerase inhibitor),

[00%6]1, dilBgwied 6 (sbpqw ’@@a}l)}m @@éerjt mte}gﬁmqyat)on watrix and supernatant of
hi bi
21 U ANEEAT G SPtef BLPeomiRh BB brosita e sPihanttRh BN A
polymerasgﬂﬂnablatr) warsusRiohiryl. and super natant of 2 1-day
i h
[002? Lur r}%ﬁfgﬁ, gﬂ%wf I &AI %:Eeﬁg%mt@ﬁgfh o ggiemf e g&g ,clgqrglpt@mgeonporfigc?rggs?e stained
pro@eﬁ’ﬁ‘ bﬁic&‘ﬂdn@l (NG Rk Yd'r?gﬁ?ﬁm II tdrBPh RS %E) or

cl ohexam de (protein i s T hh bi tor) versus
[00@ ht r dligurp 08 2B3wihg l@ffect]df regenwmtibo hadtriqes ikl thei€ agsbeited

supg PR Ay @@3?%%%?%3%%@%&?& FipmRi ethe up-

reg@latién 8fBdtrénal obRNAA: NTRG] BeeaSe 1| phiGhip.9f) versus
contraol. [OOZ% Figure 16 shows total lipid content in

[002%y e ndiigire A% slmw ¥ thg feld apsepdativat afigenes caisdd bbalgegenerahon matrix
oL BBk ML S o101 LRUTRA, | BLlecpr chence
incuteirddrwith re{ge@az&oxﬁmgwxefoﬂ? heNISh &AL 08 fJWGAPMﬁM 3, NT-6,
m (c}%fréoar i son _of coomasi e stained protein bands
NCANMsh FGEr, (GINENeirind , sndvinAb-43, @ﬁ@@exmcssmwmg[mm A
regeﬁie%foﬁ ntfi® BARdliR ?’g?i ks Ria AGRAY 490 unn\?vgsrheg régeneration

(and their associ
matnx A regeneration matrix that had been incubated at 60°C for 30 min had no gene

up-regulation activity.

[0030] Figure 20 shows neurite extension by Neruoscreen® Cells Treated with a
regeneration matrix. Left panel shows a representative field of Neuroscreen® cells
growing in basal medium. Right panel shows a representative field of cells treated with a
regeneration matrix. Cell nuclei are stained blue and tubulin is stained green.

[0031) Figure 21 shows a comparison of neurite outgrowth of Neuroscreen® cells
cultured in the presence or absence of a regeneration matrix. Results are expressed as the

percentage of the neurite outgrowth index of NGF treated cells. The results are the mean
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supernat ant, separately) produced in process nedia
with different supplenents on the upregul ation of
W(me(wrl/@ﬁmbz genes. A NT-3, B: NCAM I, C GAP-43rCT/0829§/042016

g u%m,qrue ‘LPishone; t he fold upsregul at| on of genes caused

regeneration matri x and heat-inactivated
of Aé@@erp@n@ﬁm éﬁpmqmtsdqm iSuRYsticats. |RrrorSeksSH W thebtandard

ner ati on mat r3hrs
de gﬁngﬂ yze for CERE’%% ?ﬁ’ta | IRHFICES tr {R%A d @gcgllsare
dnﬁm&wifﬂePrvah:eiforahHidlﬁéi%néébd@ﬁ/ﬂEOleetﬁés@SSl on US' ng

P neration matri x washed i'n PBS 3 tines
(005 ac Fighy 447 omw%on%panmwﬁmtw@gﬁwmmﬁmmmm cells
cuﬁ\n’é@ Qx?ﬂﬁrpfi‘ééeﬁ& 6@1%%8&1&43&)&1 rgeﬁlqi( g? %cécp&z ? %ﬁﬁﬁ@%@fmd

no g p-regulation ac
bF GFgrﬂWﬂQfac@h sum)lammmttom Retselitsare Bx Pissue ra’sl &&queﬁ%ﬂfafgé of the

ne{ls e Ao e e B5li ohentsufisdes Benoan ciet esst sx
reffHc@¢isBEiplcd. T8 8lromas Hl@ﬁca% tﬂ@ btah QP8 ldeﬁgf?eﬁﬁoiathe mean. All values

representative field of [s treated w
are Eiffereat Gomenchather w1th@:eB Valmmbﬂlw Oalle(ts¢sgi ned bl ue and

ul i 0031 e.2 1 shows
[Oi%ﬁ‘parﬁ on ofs‘%ﬁ ?\{C?Ffa SHEH Weswﬂ%?ﬁtééﬁﬁwamns of
NGebh theateutiter @igrowti @mm@m@ cells.absence of a

eneration matri x. Results are expressed as the

.
[O(E'é? cenkigye 2rshewe theefald inereaset (feetinth) Vet positiNGNGF control

r a an Pa e 7
R T e Y, T
remuadhmpimatm:beproﬁmadrmm $0 phewsstrhedis hangpliel. dev @ éﬂé?atmn

ues, of (I:Jener ation matrices trea

5 W&f © IPrPa‘é‘feégi% pither yyholeiblppd prfipmthe plasznwlaj@lgt-wfy coat

fra@ﬁ}gl difference below 0.01 (t test). [0032] Figure 22
shows a conparison of neurite outgrowth of Neuroscreen
[0036) c diigere @dlIshows doritrol ptimapy @ enbeyoafc pidat gedeens, ilghtled for

th Wi t hout ECGE and bFGF growt h
neng “2‘833}‘@2@%4“ ga g"ﬁe% S aéﬁeéﬂ’@ﬁ&r%%fs%%gl%@el% fuspension
culpe¢ (i%teﬁtg@s@és tb BBow @l istaliRdQUkPAMY). | O %¥$&gt, Ml(.%é_’g é)gf cells were

treated cells. The results arée the 'nean o

Tujs] Rositdys anddl- €% epllewere THRAR positivdr d08x maghifizbtbort. he

nd i t.he. mean al ues .are
100357 P A EE 28 ALl BhphiR iR s oB it 7 Bty Tt ebryonic
spifdl corisde)ls, 1b8I&B]or Hb@uhAl t@RulBNTW ) NEE FH%@FAP}?QQ ASEs after the
ves of different concentrations o

starh 8%1?1%1@ celh suenten eltune (frosspessies(tp shewlall staifed@@aiponents).

i t t he
onS 8 24 e L LA 0GAR ELSPSY e
Douldaposifive (fugdl & é}RﬁPhpc@ﬁtlm elist e ﬁmﬁ@h@%htﬂﬁﬂh@ﬁc neuroprogenitor

cell elg)%nerau n rmtrl ces produced in TR- 10 process nedi a
| fHe regeneration matrices were produced

[00%7]2?&%1@?{ :zem; Q?%uﬁ”]t @Qﬁid 97D E&UHﬁlﬂﬁ‘mocytochemlstry staining for B-
tubulin (A) and F-actin (B) of human ﬁbroblasts cultured for 5 days on a regeneration
matrix (C & D) versus control (A & B). The medium used in the control cultures was the
process medium used to produce the regeneration matrix. The human fibroblasts cultured
in contact with the regeneration matrix were significantly less confluent (and appeared to

be undergoing apoptosis) compared to control cultures.
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fraction. [0035] Figure 25 shows control primary rat
enbryoni c spinal cord cells, |abeled for neuronal
wo awalosee0Z Tuj 1) and glia (GFAP) six days aft ePCT/082006/042016

“LsERn g oh-gimnal g cel | suspersion culture (two exposures

to show all stained conponents).. On average, 4.2% of
[0038]) s Hiemee 28 showspbes effecs of ragandation whtrizain Sbroklast aGEdRnent,

L L Lf i.on. ~{0036] .Fi 6 sh
PPt leor K TR0 R B RSl 1 ARyt VeRsEs control
[0€38)r y ORigures?s stalvsaofeheeibh satli-abeplectafiod inf it APdransection

t in(lé“)_ nd glia (GFAP) six days after the
m%“tégt% mgy) O-é[ Y Iﬂ@_a"e%? otop SeHen EIPOrEYt UHOBOOIRD ﬁm@g@@ ]gﬁcesery
resttcﬂe’tls l§§"ﬁl\é’a§ﬁ$d %}‘ BiBed£ANRL Q%%cf%l‘ze% ffﬁig%l?s%)%\’%gr ﬁ.lr%g%l_.,

s were Tuj-1 positive an
regensiatipn eatidoirhplentp BB sacee {oFunditid8alGnARalp OSpérievajon matrix — M
el l.s ;are.indicative of triphasic neuroprogenitor
an@g??tgqlsig’d( magni fi cation. [0037] Figures 27A, §27Bsig
0GI0F andigdA3EHewsi Y LBt kb Bhnddcti
[ t ubul i ng$A) and F-dg?téi&%e( B?g%lf%mﬁﬁrr%dnfﬁlﬁr g%?]grsatsﬁn on
maggl efspéne! pond igjugatos ram reveiveyEnmgatdratipmmatrixdimpGng D)

\ . |

REf R nbct e PSR RA B bl a5

fomegienet aid aouitbdhe isie off €T, hRALS édHRPhdigdats @ $H8Y 0%
gontact with the regeneration matrix were

incddengs fate aheys) lareator arernd thersite 4A8Chppear ed to be

e SR DR bl BRI BRI HR i T heth B tign model
(5 peg)38]SHiinduces Bt fovesioh hecowtiye GIC}C_O%;)E;% l@ggt?ibﬁﬁ%cibggﬁy results as
I .

i brobl ast_at { achment , : '
meiid by BB B G sseOrd o P o aks PO R aregeneration
mafriht kP18t \BHI ¥or€ Pcﬁtiﬁcﬁkfildugloaglﬁglds lr:écgw’n% % ?eg?ﬁ%%ﬁon matrix

regeneration matrix inplantation into
impleai Séert-ingplamted ednt(dds ditjnodsur&ek to thebforstsevahiation fithe @olman

AVA f ti Its as . .
(004350 ridtiors 2R E v igmal ety S Gauaressastylion mebRmpliwation
intb BpibalcorNf TaBIBAE ad kI ﬂﬂnf‘i%ll@a?ﬁsédﬁ%h@‘l&ure%@%: g ﬁlgétﬁ)ngpﬂ'ecovery

i ndi vidual aninmals (regeneration matrrx -
follogvieg aregeneration mpgisOmpkingatics i8® sphwhsordefras edeks post

[Waley L .cyst- farmatign in.rat .transecti on nodel
col BB N> e TR Db B B BB e
post egetnsivat Figire3Q:i Conbipateoat (ﬁulR@%@@ti(ﬂi drdEofiRkiohXmodel
Ian%ed animals (n = 19) had a 15.8% i nci dence rate

indiﬂggegg '

ficagy ok TegpneaRtioRTaataixd treatingespinal eondfinigey. , Comtidle
. . ' =.5). %, ncidence rate

i, SN SR A8 SRR oo
frofi byl 8 @Y nsduiwiss Foe gachesfdtigmes BBA S 328, iaf® B20] @k & lindYePresents

hem section el . L .
dath ?rtom regenerat}on matgg)(qmplanted animals, while the bottom line represents data

from control animals.

[0043] Figure 33 shows that regeneration matrix implantation induces motor function
recovery in pig spinal cord injuries caused by impact and/or surgical hemisection
(including removal of 5 mm of spinal cord). Pigs 00-6-5 and 113-1 received severe
impact injuries resulting in tearing and tissue loss of spinal cord. Pig 80-1 received
penetration injury by 14 gauge needle. Pigs 55-1, 53-2, 54-5 and 54-2, as well as all

control pigs, received surgical right-side hemisection (5 mm length of right-side of spinal
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(5 mm of SCI induces notor function recovery.

Loconot or function recovery results as neasured by BBB
W@ ecwreser e recorded every 2 weeks post i nj urRCHOS2006/042016
‘Liregpreralhan gt ri X i nplantt0 BBB score for individual

animal s _receiving a regeneration matrix inplant.
copisioypdahpeametonfunstien wiavarpresulis % measureditiyemédifisd numerical

[ | Qt . 42]. Fi gu 32A:. Funct i.onal
AR P oo e B e PR e B R o R fetamt
[0044] 0 sPigned 34cshotsafcorgatisdtefmbadveighs and fiehh Wei%ht gains over 7

t f(ansect J oq. FFIA gure 32B: Functional recovery follow ng
WegKs B TRR PR eth I eeenpiapa makiy onwith hemegsrivzad tlendiclots.

[004%]S 2ripRRKSEs HR% a%ﬂﬁ'dﬁgd?f‘of(r + Ok Pﬁgdgégﬂ;sﬁcg% re%{;qpﬁteﬁéﬁ gver 7

control “rats did not have secdhd su
wegbsin mighimparded with gegeaeafiGh nEairbomtatmanblobditlbt after right-side

e B e R b TP b RS i B
[0048] Ur YFigl@Bd hlowa i doBpri$ A UG nEETHE e GRINY I[rfx%igs #04ed with

bi ol ogically inactivated regeneration matt ontrols
humeap fegspenatipmmatrix erddeddclotur’ weakh post- 34Ty (hesmBgued 3Bside

\: Q ine represents, data fr.a . . . .
(Ser eglea'\r“ii é%é?t%%%l ‘%Pa rolll)xw?sr%? g%?eeldﬂ%f’ﬁ]il AEIES: WH t_Be {red right side
redo®titd Bigniflantl e poes @ 6.09pdvath il eRPdtioal mafk ABinSwith the blood
[t0043] Fi gure 33 shows that regeneration matrix
clotnpl antati on i nduces notor function recovery in pig

y nal ; I ARUL i d/.ar ~surgi cal. .
OF) S BTy Bt P LEBHRRS At RRS T B e R 8 injry
(anclopihpl cded gemOG bins: @igdt 1idnth pae aigepdas@VRnRixii kation.

L.i nj ﬁgﬁrgi es resulti ng%él_g tgar_i ng and, {issue | oss o

igleolar ~auplat oselSedark cplog i Tibd peitirecally. aHackgolary- dguble
Sta%@mﬁ@ggh%zdaixgs 55-1, 53-2, 54-5 and 54-2, as

well as all control pigs, received surgical right-side
[0048hi sdtiguner?8(showsmiengropicofvahiatibm ofa thagiitdiagi seetionFage a rat

.9 of 89 4138187yl : T/, U s,..0OP./ LOXB 10, cord. renoved). .
it R BE Tt Do SR Dbl ek o ion
maffdirt ifgh OTATRE bsidd] oORl Aef&%OTERenWR10x MLAHEHLEVRIR: Primitive

week post injury and regeneration matrix inplant.
cellset the] siteiog new ngurak igsis formatiop aP ideymafis threggenewitiphtrsatrix was

. i ght | NS ;Qver. 7 eks,in pi I.pl ant ed
imRERR 18 g 30 AR TaRER R OB et ™1 oo
clots. [0045] Figure 35 shows a conparison of right
i.de 1) ¥els iki% [ ecoye '-” over 7 weeks in pigs
: et FEEri X or human bl ood cl ot
after right-side hem section (5 mmlength of
Definitibts si de of spinal cord renoved) spinal cord
juri, a conparison of

100481, orrs 11 BOARS - THE el aes DUereamaner e Besbpretn refrs to &
biolRABNE AL @B TRES b¥ réiﬁox@z%é’éilscﬂﬁﬁ afisolat WS Se Pa?&ﬁlé.sﬁq certain
The erved a

> uninjured left”side S an 1 nterna
embatiments) anvesllvlaesapapie is used tit gengradeipsacelibiat Biobbsorbable tissue

regler{]elrelljuro%dmartthgh tAnSe{cg:ﬁular sample can be generated from any of a variety of tissue

sample types. For example, an acellular sample may be generated from any of the four
basic animal tissue types (muscle tissue, connective tissue, epithelial tissue, and nerve
tissue), any of the three basic plant tissue types (ground tissue, dermal tissue, and
vascular tissue), any of a variety of other specific tissue types (e.g., blood or liver tissue),

and/or from any combination of these or other tissue types. In certain embodiments, an
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recovered significantly nore (p = 0.03) with the
regeneration matrix than with the blood clot. [0047]
wWo2@ans0987 shows newl y form ng neurons (brown)P@Er/usSione042016

S1J0% rppl nadgearg nj ury (and1spinal cord removal) in a

pig at lnonth post regeneration matrix inplantation.
ace_lhgﬂtsa@@lm genergiefl dionpplacenitdl sissuBafiRmaisser ofthdumbilical cord,
kil V. Bl ack I = doubl e st ai ning..
a5 bk Eefe ot S1e SR8 of Bschup il i d SRt fliovaseutar
digesive) Sodypirigie Soxateiaty| Riin@ke, tb@ingintatd] 15}&%@@9 buRBulhy, @8vous,
a rat, spinal cord regeneration study. 38A Prim tive
reprafuciivedesaraarg cangy qrskelgal. r @pepkerditiapnsiith it the astrwill be aware of
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sanple": The term™acellular sanple" as use erélign
cellsfrempassingithpoughoytle alfiltsn nipl certgiamertatizokerty; an apelllargample is
cells. froman isolated tissue s le. I.n certain
eeltaiahPiaRtetihg ¢ thsls pamle T SHRBERON pod rsig e At One
of 3flige R killliA theirPRIBBE DRdtt Bf bihsSHBtHoRY BRFNIFHE RIMITRIY defls from
An acel | ul ar sanple can be generated fromany of a

a tisgie) sempleofIt {5 unlgrstopdripatan egnseatingraracelidamdagplafiom a tissue
I enerated froom any of t f our
s P AT TR 37 8 IREHFR R0 G bl g ifuote
compsisas@ne epidobetdportehdStign s@hdysdroéts.t Ins@ueh enddi@énts, an
t three basic plant tissue tﬁpes_ (ground tissue,

acqlufargpmpiesxhbits Bhavbsiartisl metabphbed V}t%&w definfiopf “gghytantial

2fbofit BetvigPesikihCc tissue types (e.g., blood or Iiver
mtié;)sue ,Vli/ﬁ’ }grabfrom any conbi nati on of these or other

[0G50% s ue Biggmerbable” c@Bivabsorbatieit i Thentans GioPagbable” afd 89o-
!/ S, acel | yl ar.. sanpl. e

413 vl "o uCT [ '] Ol . . €
ab3OgER i o SSP AP F i DR Eaos UG o ORE LS i the
comtBi dfabdloSieAIbnvADREK:. fif B dih SSHEdiRfenRD 56%%@%%&1 Rbtrix of

the followng organ systens: cardiovascu
thediregsst inventicanawtel preduasd ecerding to pmnommepre methods of the present

. l.ntegunent.ar aati c Scul ar, nervoys,

e B R Glatbeplel BBl 0 oA v

reg@hthtie Magik théaisRhdt g REénevdtion RAriRWRIE] A 10dk&eSe recognizable
ti,ssue types fromwhi ch an acel | ul ar san‘&I e may be

as grastiiedn dg inifipl fornibobsernt ot Hmauster i mwasplacediindhe somtpkieof a

. hsS. . i . le. i Sd L . .
BRSBTS T B
magieRrist folr dayss apkeor moghnahed pldcdilyinRs sdriékt af b bidodcal

sanpl e t hrough 1a filter with a filtration di aneter
endypgment, §rampleex bioghsorbable regeneration matrix may exist for 1, 2, 3, 4,

5,6,7,8910,11,12, 13,14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45, 50,
55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160, 170, 180 days or
more when placed in the context of biological environment. A bioabsorbable
regeneration matrix may be bioabsorbed by any of a variety of mechanisms. In certain
embodiments, a bioabsorbable regeneration matrix may be bioabsorbed through the
action of cellular activity. For example, a bioabsorbable regeneration matrix is

bioabsorbed through the action of macrophages that break down the bioabsorbable
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cells from passing through such a filter. In certain
enbodi nents, an acellular sanple is generated by
WG estodng a ti ssue sanple to centrifugati on BOTUSH06/0H2016

e q;;iggigmwpewqﬂgfﬁi One of ordenary skill in the art wll

awar e of er methods useful for renoving cells
regeneratian maddx.enscemtaineembadiments recdepalisodudblelrageneration matrix is
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[008d] oabskctisdiing™:, ThBtepmafrmabiaty e useiteréifyf iifhe context of
"&coabsor babl e" and "bi oabsorbabl e" as used herein
PrOQCELE & KEeTEaliaPaiEreteft [othe Prosersalingyniténg heneasneistion
mithi%¥% Fmi Rer Q?E‘xti@d%f ﬁhe.ahpée%aﬁlgérﬁ@ddhﬁ&){tb,_raox@g%{& tlon matrix is
certai n enbodinments, a regeneration matriXx the
produese by incobaintg amceluldl simple ochuciadutation chimigert(seeate@inition of
«hore. methods ,of the _present jnyention, i .
iR Mo LS B TR e llexsarte s suspended
anBJoP 8818BHREPIHE: $8688 P b flcbARAN $n bRl ERABodiments, a
regeneration matrix would no Tonger be recognizable as
regoperptipn gnatux istpgoduvied balindubating 4n askBelay seanpde atanyiof variety of
after it s placed in_the context .of .a bj gl ogi.cal
ey brimichoe fn 2 EFelllar hplinbisa® « 4% Fu O Fhferegete such
indubgenemay be Perfdiniddat ABIMPothite 5002, daYs1, WBeks5,@ 7,8, 9, 10, 11,
s _when _PI aced in the context of a hio [

nont h oqgi cal
2ehbilfo ket 17.H8r 283102 33 %0 b BaiRe 29 e Abr 3 F3rd4 35,

ieX i St . 5

36737, I3, #1421 ey Eelsfg, oihifines s ne Ao ety e
rerddins 803 liEd sty atdhese MnpdraturesOIn Edtairy Enbodimet®, th8 femperature

90, 95, 1QO, .11Q, 120, 130, ,140, .150, 160, 170, 180 .
maaifsingrea @@dﬁ% gfprﬁqssé derthshthe e ubaRTERITIAY s%&{i%gw@pﬂon
ooBN PR o\l D0k SaRMERTLAY R ko
pradicedby inenbattigrearacs]lular singddateny aif h evari ety e etradspberic pressures.

mat rix may bi oabsor bed through the action of « v
Fof B e A ASE Tt SR PIRG R P BELod b G Pdaridiere (“ATM),or
any ?E@ﬁﬁé abdwRrbriRiovw XTMV. B RaRRUIAih MUY at‘iﬁlﬁ?ﬁé%k' #Bssure is

of macrophages that break down the bioabsorbabl e Page
changed fdugng incgbat®mafpn@calluldr sampleg Ror exgnplethe atmospheric pressure

rajl tri In.certainenbaodi nent a .
e B SRl i iR 5 R T By agpeppration
matgk iprbdied by dembatih@arBelant Sahple afAiSMB A ariefyed faleiém

and/ or enzymatic degradation. It will be understood by
OXY BEONEANBF NS diyrerRin embogdingends, A ampbignt qxygepecpRfgation is

. . i T . ; o ’
lo PR aicRAR R SR bk RO, PO Ll S b2
oxggan doacaiisitiob ddritiy inanbbtion neayciectppebximearslst 2ie 20018;.18, 17, 16, 15,
14,13, 12,11,10,9,8,7,6,5, 4, 3,2, 1% or less. In certain embodiments, the ambient

oxygen concentration during incubation is nearly or exactly 0%. In certain embodiments,
a regeneration matrix is produced by incubating an acellular sample at any of a variety of
ambient humidities. In certain embodiments, ambient humidity is kept low during

incubation such that evaporation of liquid in the acellular sample is increased. In certain
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[0051] "Incubating": The term "incubating” as used

herein, in the context of producing a regeneration
wWoreaoriox090z efers to the process of permtting tPEI/US2006/042016
LiEeggner afhqp @t rix to formdover a period of tine. In
“¢ertai'n efnbodi ments, a regeneration matrix is produced
entbpdiment) abwsglutsrcadaihingl lryui d@Emphding, rbuanot Inotikbtol eg., a “process

chanper. (see definitjon, of i.ncubation.chanber"
R At TN SRIE R FPILEDrESoRA MERIT HOEUEPS | s
peRHSRANARMHARTAPAcHAlab BArh I Sitht hAs SndRF QR 2FapBREtidHN In such
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in gny qfia variety ebeffeptive grpvitgtipnal feld irengths. Ingrertpiyp embodiments, a

reggerdijn nghix Bgrofed § infa i SN it o0 offiss

graxdtationd] fiekl dtieagtheiptaximnteastpbletortkatoif Bsrth’s geavity qelgd at sea level
ate at these . tenperatures. In certain enbodi nent.s,

andite at RSB ST ClR AT ORE ARG SER Ieveofn 5%’@9%5!5_5@%%“» a
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gefi@aRlS yTRYubRBoh BEIBRAES tbval or$h aRemtifugdt APHABAE Such a method does

("ATM'), or any ﬁessure above or bel ow AT I n

no¢ prodaesensrbekinge fn ecrtaimembedimeplies fegenreticnnatrixgs produced by

. changed dup.i i '

inlBRAF B SRS HBESRE N el Bl BETGLY 80 SRERY Sonlthan

of leoitie’s @ehviliyrak B eVt Ubai ¢xaihpld, An ek itilepravitnidhaeivl® strength lower
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thap- (et off earth s grpViey mey bngensrated byincabajiogat iagffﬁld%@rg% gpace.

cent .ons. er tra i ) ' :
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to ahyroSphaidty oHeorgainers drat enly hetusethto ikarbatex@epdafinitidreof
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SR R B A5 Gl dutige Fpatvg of § esepatetn Mok, In
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mbodi nents, ‘the anbi ent oxygen ‘concentrati on during
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ool ; . . i
oS R R At el B s gt e ey, an
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hum dity is kept |ow during incubation such that .
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et b So o8 Rkl SHP SR ANHE el

new So
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Opticell® cassette (BioCrystal Ltd., Westerville, OH). In certain embodiments, a sealed
or semi-sealed incubation chamber is designed such that material may be added and/or
removed to the container after the incubation process has begun. For example, an

incubation chamber that is permeable or semi-permeable to air and/or gaseous molecules
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periodically added to an acellul ar sanple that has

under gone evaporation. In such enbodinents, it will be
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[0854] ear tProsesq hiddivny”: "Phe ©8n 9BIBER MY hiGidaHelPredlrs to a
[0052] "I ncubation

_high altitudes or in space. )
hq@h&?béron: thativeayt ke added troaBssue sampleasrbanctlulas sample, drdodi during
. Of ri.ety qf. contajners,that be
thd GG o BeRiind e RelRi Bt ML IF G bodi Rl Py
meiua eomiptikara gaslcichli solagod Gedraifiahonbf ‘@hiysigRpRaidIMibn),
matri x hi, certain enbodi nents, an incubation chanber

InfE@mp P (CETRIN §bpdimeRt2 PEISSTSAPeHYMCORPAISA? Mirifehsassolution. For

k . di r . i .
cxBFBEp5 o3 0n 26 ey, BT BB v
othes efinima sahstdutibrs akbes matydreyused int @icoriagce with dergrasent invention.

enbodi nents,. ap i ncubation ch er conprises a sealed
FugROgiHT. B af SR SRR T ULPS AV SRGORPRERETS, ind rcthods
usé LR BiddPRiEhARRRS] daf sBluBEAY BGcRievS 6 6:5884eq sirable solution

container “that is pernmeable or sem-perneable to one
prepertiasriecludibg.ttan vetslimitert tog REnpineglarity, pwffarmigreapacity,

enbodi. ment an_incubation cha [ _conprise .
coRGAF N5 PREPT PSR AR 185 4P i oyar s e solution
propetesu e ertdim etB6 difleRtsCA PR IB Bum 3AcThduz Wha bt Bfdre therapeutic

p
chanber conprises an Opticell (r) cassette (Bi oCrystal

agentei(see Yeldnitien pf Ttherapyyic agentZanfd). ninesaiai erehediments, a process

rqsen.- [ at:;; on_ch I i gned, .
e Bl R bs PRl WEY RO RLAPe ROPETSen iR, H e
embodingente b padcesy médiemi is addedtto an apslRtaSampRSprive @6l urifi® bnd/or
exanpl e, an_incubatjon chanber that is perngabl e or
aftgraemonal ofeslis- elncgrtamemhodrpenty Aduecsss MEHvELIS@ddehiganpgellular

sarﬁﬁle%%ring the process of incubation. In certain embodiments, a process medium is

added at multiple times during the process of incubation. In certain embodiments, one or
more components of a process medium added during the regeneration matrix production

process becomes part of the produced regeneration matrix.
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. ’ . : . . ¢
oo TS p SIS AN TR b rieh Be R BT sppoort cet
grco,\hizhf [hxchxdiﬂgsgﬁltaﬁ)t lissted defsaits, tanito axfid,"vﬁﬁgﬁﬂifbs lipidg,\/tﬁ'ce elements,
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andh SRER, SYES Sui?lé@e%EPﬁxﬁatﬁS-n%I%I%Mﬂ% eermales prdsfiged media
. . f T n H { . R i.n . . .
Bk DO O GATETEALIEL 19, RA2108D i it

F-10 §Eare) NutriphtdylixinrealBhimal EsscatiaiViedia GMED), WV ilinrhs yledieE, and

: . . iy .
RIPEER, Gt oy sin e BEaall Deanam Lo etilied media that
mayBesised QOiceatdan@ with @t fréRat MOEAtnt 118 0e@fin embodiments, a

"physi ol ogi cal solution), infra), ha certain )
ph gicpeseluiongopmaicesssmipgic fhose apmosedelmedinmidia| Insattain

' A - e nedi. um .may, .be PBS
SR B ERTE o A S AL S oo
medivie comporiene is aeither kabwh noNSoridoitd. MYth&hugBdioldtical solutions

acc%danc with the present invention. Furthernore,
AreivEIUG D BiodRFES § redeneratipn myEx geqording (o metheds pethgpresent

imRRARIO S WipBS c@%&ﬁttﬁegﬁw%%f%s fd&faﬂgwgés%ﬁ%, 0h ARl ar
salt 'solutions to achieve one or nore desitable
sargple dhdt oninputmpel tbipesdica elreghnagitioh matmo dodsinwt t@daih @cllpsee
snol afjt buf f eri,ng capacit concentrations of one_
defiitin L aﬁﬁﬂﬁ&l%ﬁﬂﬂmle b gfﬁg,af afﬁaf - BYFP tBPueh sigh  gFqpegsymedium
ma§ RN Yt uPPofing RN ktRsth, Ris ERIEEAIJA BIREH RIS n& a
process medi um i ncludes one or nore therapeltic agents
neqessasy derfiperient ofregénerativamagitiy praduatemt Howevds, ia)certhin

taln epghodi nent rocess.nediumis added to a .
el ST RA TR obeq B B GRRE R eetibes o Siperii Gae egint or
timlepotr@§ Having 8 BQ@hsaabS madifodaaHSyrotdt UM theseadaadt 40

an acel lul ar sanple prior to, during and/or after )
undesstgodithabihe physialogical sodiptioai isentsduichmbingtion withgbetsgeneration

i (.S I I ring.t.he
T T R -
[0056) c e SRegemtiration” s"RegeaetaRt, ‘Regbndgphtevet’] MBSseddfhdvl dsB&herein

gr ocess of incubation hi certain enbodinents, one or
refer to any process or quality that initiates, increases, modulates, promotes, supports,
and/or directs the growth, regrowth, repair, functionality, patterning, connectivity,
strengthening, vitality, and/or the natural wound healing process of weak, damaged, lost,
and/or degenerating tissue. These terms can also refer to any process or quality that

initiates, increases, modulates, promotes, supports, and/or directs the growth,
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nore conponents of a process nedi um added during the
regeneration matri x production process becones part of
W(Db(muoﬁwduced regeneration matri x. Page 14 of BOI/US2006/042016

| (4 BB 87 ;'Ir IR T2 AR (VRO TR
mﬁe"""-” “Il ‘H‘ Hbi"" / . 11 i " id"It. | 11" f1l

stx;ength&mng, ﬂ.lhcftmhahty, ?Mﬁﬁ]toﬂgﬂmysi, pbtendy; ahd/sohaalthof Wweall,téred,
t.erm "physi o i C éjon s used herein refers to

anlf Bt SRoten i oF Bia RO, e PO BB eor o
cobtP68HiIBhOSERALthE ANENFII R 1R re fdhRtatioA BE Eﬁﬁﬁgﬂ Io@f"and/ or degenerated
physi ol ogi cal state of a certain physiol ogical

tissvey i Fay @mple mpdodeand cq@hg;smlns of thelpresentuinivaritonasayised
to _a _solution abl e of

erfFiste B tar BB, phuBrs oot RoPgieesd R BB eFatiructe
dabhgedTASABIndAR dey@ictfEd @ds@e. BIEH@In embodiments, the present invention
provides a regeneration matrix (see definition of “matrix”, supra) that exhibits one or
more regenerative properties or activities. In certain embodiments, regeneration
comprises initiating, increasing, modulating, promoting, supporting, and/or directing one
or more of the following processes: natural wound healing, tissue growth, tissue
functionality, patterning, connectivity, angiogenesis, proliferation and/or activation of
progenitor cells, cell growth and/or proiiferation, cell specialization and/or elongation,
dedifferentiation and/or differentiation of cells, up-regulation of cellular genes related to
regeneration, and/or inhibition of scar formation. However, regeneration is not limited to
these processes, qualities or activities and one of ordinary skill in the art will be aware of
other processes, qualities or activities that are considered “regeneration”, “regenerate” or
“regenerative” in the field.

[0057] “Substantial metabolic activity”: The term “substantial metabolic activity” as
used herein refers to metabolic activity typically exhibited by intact cells in vitro or in
vivo. In certain embodiments, acellular samples and/or regeneration matrices of the
present invention lack cells and therefore do not exhibit substantial metabolic activity. A
variety of techniques are known to those skilled in the art by which metabolic activity
may be detected and/or measured. For example, intact cells produce significant quantities
of ATP by aerobic and/or anaerobic breakdown of macromolecules (e.g., sugars, amino
acids, lipids, etc.) Thus, the production of significant ATP levels is typically indicative of
the presence of intact cells in a sample. It will be understood by those of ordinary skill in
the art that certain phenomena indicative of the presence of intact cells may be detected in
an acellular sample. However, such cellular-indicative phenomena are typically observed
at levels or magnitudes that are lower or reduced compared to the level or magnitude of
such phenomena occurring as a result of the presence of cells. Thus, for example, an
acellular sample and/or regeneration matrix may exhibit low levels of ATP production,
which levels are substantially lower than the levels that would be produced were intact

cells present in the acellular sample and/or regeneration matrix.
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protected Smmy substaptiaibndecofasing gepctime wdan admiristersd del @ eedeoeration
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gl ot PR Riise v at BoR Rerruiio B e g eredin o
refér®RatidainMtixdur i ng the regeneration matrix form ng

rocess. In these cases it is understood that the
IOBﬁg/lsi of ‘Sigsecatampds ut Therienm Styspe sagmple hascusas hergin Geriia &
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5 ERRIALAL] ST LA 50y SR SURRRE Bl
tisstiasdngile {20 @omprisiagesfahafduwbasic dtegetissuatges (muscle tissue,

"Regenerative": These terns as, used herﬁjlﬁn ref er, t? )
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tyg%bg%% ’ 8 sl gﬁépa{a?ﬁssué,ueﬂﬂqf bl ary Jf%%ew other specific

regrowth, repair, functionality, patterning,
tissontypes (evd. t hlood o levey tiber), agdd/oy tyadaninatamddfahese e other tissue

nat yral wound heal i ng process. of weak, .da ed,. |ost,.
v b B P SEIHY. £ SRG e mplroantE B S8 oM WaeEy see,
fréif tR506 JPRCRABI1RAL K@ |ahlldr oA tidshé bf el mdrB OF BRBHowing
nodul at es, pronotes, supports, and/or directs the
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o SR P PR o s
skaADNH 1Bk aRWillWe atriateSefothdrisey thpéstheihadbd et $n addoedance with the

present invention provides . )
present invention. In certain embodiments, a tissue sample comprises two or more

distinct tissue types. A tissue sample may be isolated from any of a variety of organisms.
As non-limiting examples, a tissue sample may be isolated from a human, a pig, arat, a
salamander, a cow, a dog, a cat, a mouse, and/or a rabbit. One of ordinary skill in the art

will be aware of other suitable organisms from which a tissue sample can be isolated. In
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conposi tions and nethods useful in the regeneration of

damaged, | ost and/or degenerated tissue. For exanple,
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iscjgnd fromethatt iedividuel negen dnatitain enfodinsents, ahégrntiation afatrix is

is not limted t

i .
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us@d.di nary skill in the art will be aware of other
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O\)‘emg‘g. [0057] "Substantial netabolic activity": The

=termr"substantial netabolic activity" as used herein

[0068] er SIit certait cxitdieas, ithy/ pleYerlt ieGBbA Pro@idel RiréRAeYon matrix
intact cells in vitro or in vivo. In certain ) o

that #b%ﬂ‘? fRelpitiate, incegase, sEPPh Rpdes dier tisyueregpaseatignabp site of tissue

i h i i QD .
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sgilled in the art by which netabolic activity may b e
skigdis$i& ed and/or neasured. For exanple, intact cells
OPIUCERS g T . i
Oy P Ay o a3 fronGiafoh b 2 (Hepf TihosBRP dEgenerated
tisseginchidingrbwionot Gindtsd to, itissutsf i ceptralmasvous kgstem (CNS), is based

oo SO B0 et it RS e proess o
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skill in the art that certain phenonena indicative of

finding that agegrneraipn inatzie is abdd tognitiate, neradse, suprmdt, and/endirect the

. ver ch cellular-indicative
re%ﬁ%ﬁ%%ﬂeﬁgd a:[rﬂggélg%ﬁygg@%s Vs ts?é;%’\?%uc?' at |evels or
[0062pni tOnesdvahiate af @ gbt@ionahatiieehiefabe FRERNAMSENtiOn IsBat they
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T

sugpregsReTigineyandcafng proressesrihaido nenbgngapissic an
25 e SR O RSSO LA AP g v

The bbdyt mmemaikhlle vt ittihable tdwephie tsdlBquibldy; Mewdvdr, Refain aspects
f%oducgg‘ﬁ\g&r e int aat cel Jc??f" ﬁ)'rges,ent in the acellul ar .
of g e JeasrPrresge Ae et 4l frigipal generatiyedpngpnality found in

lower animal species such as salamanders. By reducing the undesirable traits and
enhancing or recreating the desirable traits of the wound healing and tissue development
processes, a regeneration matrix is able to achieve superior results. In contrast to lower

animal species such as salamanders, the natural wound healing process in humans is
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r 1 I, o | . . i i .

oL SERRETBAN Ak RSO SIOBEATEN B e

pragiress and éreaipeut ailaglefor dentrpl rongegstedndnjuaidsiiniladiag ébse of
in.a,regenerati.on natrij x n.certain enmbodi nents, one

thegbigd et A rapeePRdPLbe 'Llﬂchre%qwéws {rgftments for tissues,

espRRIIFABMIE oF RO raPAGvER! s§RSRT SR o tHeBrali& hiohly complex
admi nistered in a regenerationh matrix. In Certain

nagpheidtheasriissuesone or nore beneficial effects of a

rapeut L ¢ agent are protected fragm substantiall
00 oot s v R R AL A e e bk colnpte
bidlegedl aha birqutuBhdting.of ke it abid @ADedésiRad fn SEIBatRhAts with
_npre therapeutic agents are admnistered in a ) )
prqdugisiiat spniaim therqlevant biglygospl activitissshal piqinete thentestoratiomof this
: : P er.ej e .1o0.a hiol.ogical
corples PHSoRETRLE sy E UL ST -SSR Bl gl Eing and
recontetiviy of therspmabempd.e ThasdmhsSumeSanmher 41836 TARPEIEE] nervous
ar% gfg t he four baSiﬂ% animal tissue types (nuscle
SYS§T s (HEECTERAHOR RAtTRestof i Rreseapiny QM fesigiind to Ry these and
otHREEKRNTAL S Charadid¥istRs. Eﬁﬁh&fﬂo‘?@, Atiofal §ontaiiﬁ§s%%n be added
types (ground tissue, dermal tissue, and vascul ar
to regemuation matyicesf ofdhe/present ynvefitia e rebypiwelyfsimpleiand yiaight-

for R RabEroRo dRey RoaBer/orbubh Frdeling pscdentare e ST

pat®HeOtis e SeveRrpbd SRtheusR IR LIRS PN d SHPodch 36 f@tcfrfng Mhe complex
pl acental tissue, fromtissue of the unbilical cord,

fungtiemadity pf Bencentesd nervetis systeny rsupibasstho kpinhlecotdin U prgients.
organ systens:  cardi ovascul ar, di gestive, endocrine,
excretory, inmmne, integunentary, |ynphatic, nuscular, -

Wowed\Heaing r epr oductive, respiratory, and/or skeletal.
e of _ordinary skill in the art wll be aware of

[008pher Ryring fhe tpped healing prespshecvsseldypas o eelbr arainsiolidtah
difhelint Qtragése&n%ﬁlé A& B&grelg b{%\;\:ﬂ%&g %ﬁh%ﬁ?%%ﬂ'&cﬂ{e%{)ln@%&gons to

t1ssue“sanple conpri more drstin
regeyqrating shdiresotiey Sanidrelinay the dimadedttBoud. rTiv foylinf ofells

varj ety of or isps. As non-limting exanples, a .
generally 9 afir‘ﬂw @%3939“85@% g ! FPcEOMageRVhese golyit igto clean
up thRlsite Bf damage to create room for new cell growth and to release growth factors
that activate cells that are needed in the next stage of the wound healing process.
Although macrophages alone have a relatively small effect on spinal cord regeneration, it

is better than nothing at all. However, combined with other mechanisms of action,
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sal amander, a cow, a dog, a cat, a nouse, and/or a
rabbit. One of ordinary skill in the art will be aware
W@R00o5m02 sui t abl e organi sns from which a ti SSPET/F820p6/@42016

o < s e ijsolatyad. | n Page 1200f 89 4138187vICT / UB CE
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seXee] er di men
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ordinarysskddinfthoant tlfmweivard thait dlﬂl@dughﬁ@@ﬁtﬁﬂtdg@né&vﬁm&ﬂnhﬁﬁes promote
s to be used. For exanple,

eratian r| X fj
macEehbAET TVRORN fiea TiIOh B ysdlamaes, PACraphacAYmAY desrtelavahe
adiiisteRd R SCae thef i@ r@fﬁl_]ﬁ%’qﬁ %blﬁﬁnétioissyfﬁl 2%59%&1{15 ag ed
n. | certain’e I%

from that individual
regeagration arirbnofithe piesentsnyentiduced from bI ood of the

i vidual hunan n which the r ne trix.is
ogedf, ¥ hleCHIRR, hgwf‘fcﬁé%%ff A Hhe iR s st atment of
newibdodd RSQIN ardDMEME cOR dTRVIEES iful&IBRSEE AR %;ﬂb’r&(blasts that

that is able to initiate, i ncrease, support, an

cregieraetcar thakengloseeesite af tr@}hnﬁtc injusy sethef theisssoendiagraglamaged

on [ 0
BB XA o RO Qoo o BB o camagea
tisquesehile, it Bskoile répaﬁﬁdLeThé bioeith FACBST Coled3€R B T% tHel sxBVRed
ti ssue, and/or .skin tissue. 0061 e ability of

|
maﬁyogga%‘—‘ﬁ FFURPts %‘%FW&H%@ tapinew blpad V@@ela and ﬁbroblasts
UnfpaRIA R hraBievo s@gét%'lygnclgs%%l b&%tbég%—'l) dba[gggret at

tissue Of the centra ervous sys
restjmqlnw%onsh}r macephdzenanch plrolrmnionrmg‘ revhgirent lf QQWEUModOJessels

Alth f d heal i ng_has not
bR st Bt B Blopr D Bale. SRRmsb BrNS mry o

deg@RE@IPRT8RSctRe BibIVNGelt Rl Gutd 951%3,) . ?e Iy sulting
able to initiate, increase, support, and i Téc

in filrglagts and glial @ﬁlls:lﬁmmgwcansdmdroudﬁmnnmmms fosmatgon of new
matri ces of

ant age .of regene
blo[){l) ggsé% qlﬁhg Vrgg.\ymbgnsc b(eﬁ%rpeg [uﬁi( Bpgeriegagl@ﬁp,dégglack of
neve blobdivesselsuiehnk ek tHegiteo@ ﬁﬂﬁfﬁr%ﬁnﬁ&% SR OThE IRAREE result is

tissue re\‘?9 eneration whil e enhanci ng ot her processes

the fermatign oblgsions (ipdloresiructuses englased by @mk $mpenetr@ible sbargyand

K | I
e AR B b Rt
parzpiymeehscedtmmhbcﬂhﬂnéﬂ% flegen@fat@h hadtricR HERYS PéevPinvention contain

fu onal [ tx}f ?hund
woun: ea ing properties that slow down and inhibit scar formation, while

simultaneously promoting new blood vessel formation. Since the lack of blood vessels
results in lesions (fluid filled cavities lacking in any cells), it is advantageous for new
blood vessels to form in and around these lesions and/or areas where lesions are about to
form. Without wishing to be bound by theory, it is hypothesized that regeneration
matrices of the present invention can create new blood vessels by a unique pathway: by
transdifferentiating (transforming) the activated macrophages into von Willebrand factor-

positive endothelial-like cells that naturally form new blood vessels (see Figures 1A, 1B,
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| ower ani mal species such as sal amanders. By reducing
the undesirable traits and enhancing or recreating the
walearoabe traits of the wound heal ing and ti SBCEUS2006/042016

F s e o L degnet. oty tBri@cesses, a régeneration matrix is able

to achi eve superior results. In contrast to | ower
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bl&fd \Fdﬁ&l@@ﬂiﬁ b1dodGR el hétwot §&Hs %o?f@&ﬁblg% ﬁfpe BELIABH Sessel

/or regeneration matrices of the present invention
gr@w@a sgeinumosy, buhiasteadresernbles tie t;zi[mm)gﬁ datge-kiged bland vessel

[ye Ll centr S.sysiem .
el FEETE Sy PGt RSl BoR v ofnliaic Vi Thnied
présegetl dfi 0 ithibitary seaS (RO Y. ol FeaiBeA, 2yaid ak 2Dy, or
central nervous systeminjuries, i ncl’udi n those of
(09678 s pirfiar the dprnatiphef ﬁﬁ'FWrbIWéb‘éﬁ@Wl nefworkeght agk step in the wound

heﬁlfrggteé;f%t%‘é altllgf%ﬁxtd’f?&ttﬁe ra\%ﬂs <I§f"s (? g& %ﬁlgl t{g%@ tai;ﬂ?esc#gnj ury.

nervous SysS
Thiasegytellly mlgﬂim exhasiteasfanjoty inh&d& tb Ifé@iLththe oS0 ddppihés nutrients

t the findi that th
] ST REOTIERLDY B SO0 Gmed MipodtfeceetsurlapoReAiels. e pase of
nefRitRdke d‘a%éée%v@@ell!’s%?é E%ﬂl 18n§ pc.%h Glhe b pﬂﬁ bhat do not

products that contain t | o ogl ca
migeatd aridforebvitih anulfblpbmafter ﬂhhye haestiffe@ntiated @fankforsied into adult

i t t t [
cofp o EendiEine ety A8E NSmpiEon Hiersin s Rrbttvenr Bpectey
mlgﬁ% Sidiviak, i @Ffet ‘Fdi8etdia %‘ﬁhb& th&M6rid Qv HRIHRE SorREtRAS aﬂﬁonomlc)

the central nervous system Regeneration nmatrices o
that the periéendartnervevasHtis @par@ o6 Hewevmens is bndwv o tﬂmmsd c&dnhary skill

S terlstlcs herrm
i 881510 BB 050 Gp B b St B S o comctions
throeglethe ferination AR/ éﬁsnsﬁ)cﬁn st oRs @sEdindtiftde M b@thid BmBodiments,
relatively sinple and straight forward manner. To

2 Tegengratigy MBI Profmsiion A S&W@hﬁg@ FICEqagR i thg eXxgNSssiizhelgmen dnore
geégthaf%%f E‘S(ﬁlsﬁ)?esfol? ﬁg{%ﬂ?éﬁﬁn %o}qde&fhaﬁ aeﬁﬁd connectivity of

-|nc I ve appro 0 re oring
sucﬂlurwt camnadtidng imhertd eellsesntroahding theaits of Mﬁﬁt@l(keesd.lgi DFig8res 18-

19}3&?‘ i.nal rd in SCI pat.ients., Wund Heali ng [ 0065]
Cﬁgalflﬁ’él Rt 8 4PSSRETAHPR arbix cascreaTe ¢o)isée exlend lnto the

sit€ 8t thfurpbfd MANOLN&HvBEnd intelligent new connections, such as those that are
controlled by, for example, GAP-43 and the Netrin family of genes, which are

upregulated by the regeneration matrix. Such new connections can be utilized to generate
new CNS functionality that can be harnessed by training and/or teaching, leading to
advantageous functionality of the new CNS tissue. In certain embodiments, such new
functionality is achieved in a short period of time, for example, within an approximately

2-month time window. As one non-limiting example, in the case of spinal cord injury,
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di fferent stages of the wound healing process, each
With their unique contributions to regenerating and
WO e@rosi90zy functionality to the damaged ti ssuePCTN82006/042016

Py LRETSE bipesofi el | s general2Py come from the bl ood

stream and include macrophages whose job it is to
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| h f . ,
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have a relatively small effect on spinal cord
creadGehsFR SRRechi t i s better than nothing at all.
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the art owever, that although inventive regeneration
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thdt & FHd | i

35T L f ASUULRAFHER b RaAp o 859 Fhiwe o
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I.nj ur.y, so that. the surroundi ng .undamaged tissue can, .
g poiR %y et oA 4 TSR YaPe R TY AR, NBGRout wishing to
befbaisd bPirbiy, ¥n®hypdiBeshatBae ds i 384 Ste¥BF IR précesSoficdBaYing

repaired. The growth factors released by the activate
newe(e%ﬂﬁ pisgetipbrsrbewopiogenite cells pretiallyoffill ithihs enissing bortions of the

v l.s.and.fibroblasts, Unfortunately, the ceptral .
el Ve iR e P ERLAR S B tBe bEt spd el fnot il in
dutib@theirgsiakd 6f the rdpéasSiatioh RYtrACEERRAANAredRes. PR IIRI1EAIDS the

of recruitnment of new bl ood vessels. I'nhibitory
precisetpecharismy theread sepultiethet Givhase aguiopragenitor cells that are

. Sihivie . . i
SRR i D Ot R g GERER  e
[00693 ul t Inntgrnhanoff thb bihet agirsachedinghé Abldagwoimt Gealingg pasiedducts

i t hout the sigultaneous formation of new bl ood .
and é%@%@le%ﬂ%vereé {quW&dsleaLghtﬁ%E’eﬁﬁi@ﬂ%rsggneﬁﬁaaklwavemems in

ARALRAIRARNSS 0hoblifaldAThn®bl HERIR! PAOLAFRES!
ex‘i[) hat the sit séoof |O?11jr156ral§/eac aﬂnot ealrge Ellqﬂlt . ]';Tﬁé:ﬁm{ggﬂﬁals to
datelheieraotelenegstrated sny significantampmvennt @&t phsetdiel tothese
sinsgfer-elljp%trge{cﬁ%rc? u%{ss) SA(?cPditki) nah?,l i%kséve!r c%geesf treg}?rlliceal %(r:c%lgl%s ?erllgcing to
adverse immunological responses in human implants have been insurmountable. Other
difficulties have included the inability to deliver a product to a human patient without it
either being washed away by the cerebrospinal fluid (which typically moves at a speed of

approximately 5 mm/min at a pressure of 120 mm H,0 in a human) and/or causing
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| ong-term (chronic) CNS damage - and in the case of

spinal cord injury - chronic paralysis. In certain
W@rmo/a‘iismm S, regeneration matrices of the preBENUS2006/042016

lsimmﬁmu;qn, 2gontiel N wound hedBing properties that slow

down and . inhi bit scar formation, while sinultaneously
Slwfé%f # tl?f@kflrbwardhlrméS@QIanfa@meﬁmera@onmamm df slakpresent
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obtairabadinfaf forma hat atm he d¢liveamlstb arbminrag)patibiet vadtduv Bingcterm

macr%%ha? b} nto von WI |l ebrand factorpositive
LR BP9 ™% cell's that naturally form new bl ood

vessels (see Figures IA 1B, Page 20 of 89 4138187vIP
CT /,USO S - Q A S 21 and 1C) Thus, according to
Regppoas 1215 Der the activated rracrophages t hat

;
["‘m’lin‘é‘?% e *i"%%l{xl&h%m@%@’%%ss e gttt R may
betpheiused By afy ceavgietRotmbhves. el ceasiadntiodihéhtf AFQES,

%/ are transforrred into a new, specialized t fl)es of
Pr%ﬂ‘ﬁ 1qn pethods {sahte Egentraien watsises that eehebitdifferent physidag

t vi de
DBELEHLRSHR TSGR el RLIRALSRRR S, e e

emtbodisneats, the physical chardelistiaf bioNFidahptopyrties and/epthenipestic
d to have al ready

neration matri x has beep fou
ac%‘flg? ‘gge%?‘sﬁﬁtﬁoﬂ&“%ﬂﬁeé e%?@%sﬂ%%@eth@@%%@h% PYSseits
1mkéhﬁ@1dafé%¥t§1%ﬁ H@ﬁh%{ i RS mEEL RS n%u§ fb%tc;ré’ @Lgar%f the
bl ood vessel growth seen In tunors, I nstea
prodgsiéembpresesshe t ypes of Iar ge- si zed bl ood vessel

(0031”0 R ek Brr e Prefpt B Saa CEerofeagertion ar
prodabédobt ﬁbﬂbe&iﬁ?raﬁ acel@farsahple fol 8 PERSd 8F4meBm &etaf\énbodiments,
2D). . [0067] Arter the formation of a new bl ood vessel

an ﬁ@lm&\r gampleds frelafedsirerp aitissucrrompbu ndin h@eiluﬂangalppban&sbe

sk F Gotarly Bithe Ry b (R Wl p o i P g B,
epidfelibhiisstg; ahd nervdeissic), fi@e dn}a of & baridty 68 bthstifl-¥astd tissue types,

utrients_and ox g@n provi ded by the new y-forned
of P@&&Y\?Qg@g}a@me% £ OirRthen tipsug types, dn cgrian gmbadimeants, an
I I r (o)
cdllfef SEnfIR T AeerdiE Kty of U Bl BRIl RREE 8L Mppuscle
t1ss(unmomngdty)3 tiafuep epittediyl timave add hérwe ¢intuctaag of theathtek Gasie @lant
. into adult cells) i f.they woul d | ose the
tisshl e (ot S dermplisss g ¥yl jr hany REg ViR af ther
eRffictisy d @.ef
PCwhet h %e?@’gg rrqaatglecﬁggd %rulé‘%?m g%“%% Iatgd/g B?Eet 3 gafr!tE*{. ”ﬁﬁon of these or
othgefissae ks Inscestajmeambastimenteemaeellularssaimplekis @anertied thons e

plagéntaq rt%'su%?ﬁ%mstifs!slnle of the umbilical cord, and/or from tissue of one or more of

the following organ systems: cardiovascular, digestive, endocrine, excretory, immune,
integumentary, lymphatic, muscular, nervous, reproductive, respiratory, and/or skeletal.
[0072] A regeneration matrix can be formed from any animal within the animal

kingdom, and/or from any plant within the plant kingdom, in practically all tissues and
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in the field, nerve cells are capable of form ng new,
addi tional nenories or connections through the
wo osomasioon and/ or extensi on of axons and dendr PCBEES20061042016
e o LGB Y i HREdl, ient s, a reg@heration matrix pronotes a
several -fold increase in the expression of one or nore
flydds ddoweier. 18 certaia spbadintings, & segenerationmatiy ispradwded from blood.
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cleap Trppy the yasiaipdes of Hiis deserptinm gyacaetetiommatrives abthe gseshtn
. . i r.di . i enabl
R e R TR R T
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for the spontaneous grow h of new CNS tissue,
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vardety b tissavs iteitirbedinkibisisd tthdt Sheséxadycnibosition®fairBgeheration

dtshlggecau e by their nature they differentjate
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triphasic neuroprogeni'tor cells continue
regpeghlidrematria isprodicadhizom dlyeplesmad-plateletatuffycorsradivnd Blood, a
maj%rr plbcl)tglldl %grrn%ggéjnt %? ﬂl%'régelngrattigg rr?a?rqg 25’ tygitcally albumin. Nevertheless,

regeneration matrices produced from both whole blood and from the plasma-platelet-

buffy coat fraction each function to initiate, increase, support, and/or direct tissue
regeneration at a site of tissue damage, loss and/or degeneration. In certain embodiments,

a regeneration matrix is produced from an acellular sample generated from whole blood.
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Fortegamplees tipgue sample may be subjected to centrifugation to separate the tissue

ey

sample into cell-containing and non-cell-containing fractions, which non-cell-containing
fraction is then isolated. In certain embodiments, cells are removed from a tissue sample
by passing the tissue sample through a filter with a pore size small enough to exclude
cells. For example, cells may be removed from a tissue sample by passing the tissue

sample though a filter with a pore size of 5 um, 1.2 ym and/or 0.8 pm. In certain
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survive. As will be clear fromthe renai nder of this

[00@Ek cr i Anplicant hae disneveadtd that shaking oe sthefwisé disprisiag e acellular

sample during the initial formation of the regeneration matrix results in an incomplete
and/or defective regeneration matrix and/or lack of a produced regeneration matrix
altogether (as well as a corresponding decrease in the biological activity of such
incomplete and/or defective regeneration matrices). In certain embodiments, an acellular

sample is incubated such that the sample is not shaken or otherwise disturbed for a period
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to an acellular sample that has undergone evaporation. In such embodiments, it will be

understood that the osmolarity of the acellular sample increases over time as a result of
evaporation and addition of new solute-containing liquid. In certain embodiments, such

an increase in osmolarity results in a change in the physical characteristics, biological
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em%%nnents, a sealed or semi-sealed incubation chamber is designed such that material

may be added to and/or removed from the container after the incubation process has
begun. For example, an incubation chamber that is permeable or semi-permeable to air
and/or gaseous molecules may be designed such that liquid and/or solid material may be

added to and/or removed from the chamber at one or more times during and/or after
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[0083]  In certain embodiments, a regeneration matrix is produced by incubating an

acellular sample in the presence of one or more exogenous factors. For example, an
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maltnuq u]ncbertalmdmdmdund:ﬂtm Itao os aropt ’Eher@euﬂm:ai@a&%e adlﬁlmstered ina
' nment.s, sol ute-cont ai ni n

ai n_enbodi [
reg@’éefa’ﬂon Ratii Jecedipemoay dhmepts dheransiiie perb i addpa uring the
pro%@islﬂf'p%ﬁu)clﬂgsa &Qéﬁe&iﬂféﬁqﬁi’cﬁx 0 FOP Oa!ngﬁée \%Zt%%r%{%&ﬁg %gerft‘?n%nbe

acel lul ar sanpl e that has underg tion
addedcih oemmmmmsqf the pmdu¢t1dmaoruca$e nwh[cbnrg bhonottlingted to, durlng
s SO o e e B R R B e RO B e G50 sk, pro

to imoh4tag @wuoauﬂaﬂgmkplatm/or bBri ﬂ{e%albﬁ BlobBgt s, such
an increase in osnolarit results in a ange in the

[008R] si daicedpiacambodiments, 8 shereneytio geenlis @a@:@u@d eyénlp throughout
the%&ée%%ﬁa?%h lﬁlagf;%n cegaﬂi n%bo'gqggnts ]agherapeutlc agent is distributed

heterogeneously throughout the regeneration matrix. For example, a therapeutic agent
may be more concentrated at or near the core of a regeneration matrix. This could be
achieved, for example, by introducing the therapeutic agent during the first few days or

the first half of the regeneration matrix formation period, followed by removal of most or

Page 30 of 89
4138187v1



2 W

properties and/or therapeutic activities of the

produced regeneration matri x. As one nonlimting
weza@mpb®2 it has been shown that increasing theCT/US2006/042016
LI eyl ot iptise Cofi f sol uti on addl/ or suspensi on contai ni ng

&ge qgillular sanpl e during the incubation process
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oot R R S S Do AT e
othag)lrto Iatabécti%c sit¥) eln@ertoitintddim &, lshch m{létbﬁr%gﬁéoutmis{riﬂﬁﬁon

0 CchQose ne or nore approprjate a I_ en
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ongpriapTe B tﬁiﬁfﬁ?ﬂﬁ%ﬁ%@ﬁs o s tBRABTHF 2255 @salteygt_lon m the
tinR0elede dHa¥RterRficd W Hnd bk BbrOberdcigial ﬂfefgg:%utgf&?&%r Shon

matri x can be changed by centrifugati
therapeptig #genhiandier pfotedtion fof pneck merpereaefitialafforatafithe thEmpeutic
I the -formed regeneration matrix could be
agegfé%tﬁ% %B&%ané{y ieﬁf?@s%g. Ve~ llrfl%cr ease its density and
[0086] dnessy S0 verlep) afdeity 3 nhadt B @eh %ﬁlc%g@éﬂd/éﬂhpplement the
supparting the regeneration of the bone. [0080] Tn
actpvaly o4 repepsiigtion maess of dgerrsentinventiont Hosveyentvembough cells
is i ed i neubat i an .
o L O oA BB RO B Vi RE MR Baiges e
preséma ibentionitywif beeunderst@idythatfsutineslizaid A6t redarsaas Sorfpy
be used. In igrt ai.n enbodi nents, an i ncubation chanber
regensiRHiqnpatrx. dp gerain gmbedimentsecslisare addedito an acellntar sample form
hREICEBSRIR Hibn REHveRS i IR i
h e. gC L,oalr an%l/ or V§ gs ggﬁ%g%?%g%cﬁ@%ﬁg%r é);i: 3%&1&%}%8?&0“1
celigprdsert ih (e tissas satple fioBi which shedcelltldr sanYifls isegenitaked, are used.

us as an i ncubation chanper to produce a
EX%%‘%%@%B?‘WSEE%W%%%‘&# Hhaserrnes ‘éﬁ_@ &hrpgpent jnvention include,
with&dt UiMithtioALRSH FBIN, Prog@nSGdns 80/0 SHhatE@Ed One of ordinary skill
. Incubation chanber is designed such that material may
n theats sl be pwyarraf/other seitableathd oradvaitegcoos tell types tiit may be used

. ' than _process _ has.begun. Fpr..exanple, an )

in e R R B RO L G e BBy e doring

the pfocassiof peiiRinOaReOntsat it etk € FolByankite, 4284 S13F Be 34 at one
that [i %w d and/or solid material may be

or more step of the production process including, but not limited to, during isolation of

the tissue sample, prior to removing the cells from the tissue sample, prior to incubating

the acellular sample, and/or during the incubating process. In certain embodiments, cells
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added to and/or renoved fromthe chanber at one or
nmore tines during and/or after Page 28 of 89
wai@geswet C "TJ S A B/ 1 i OJJE, 2 9 incubat/usmwne042016
B L SEE e A GlLikiattior, chanbers aB2 advant ageous when it is
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impmugosugptessibe agumiteate knowh e thosd dfldrdinaseskill & the aneili batain

a process nedi um nor  a PhKSi ol ogical solution. [0081]
PRl FPESRTBUPHERIES 108 Uit gemewatipon desited Somsesllpfrom a
diffiréftRp&IMs. HAY Sk fRble AL R dnShhEs: I@dtﬁle&)géiﬁgltis ue derived from

properties and/or therapeutic acti VIties ep nai ng on
an ghignab (g epigs e dimmistendd 6o hyphys i nl eghinamisdiméritgregenehtion

Jring.t he producti on process. Far exanple, as shown .
el 08 B Y o B P T 38 verkhary SBPtstioe oues Fasgpair
darhizdd@ntiRe dagenshitdd fissuadf EngiRRaB8FoPpAs.0gi cal activity

as conpared to a regeneration matrix produced using
[0088EN Hoeortgip gmbodigprats thephysieal ghatseteristi¢s biokegical progetties

T i ate. di /
anclf @ePeti? R ARG ARG bGP EGP Fic B bfhgon
procbsatis sobisiahiially effallp coriplete. dagick @dpRMinsh&d) instances it will be

chE{eact eristics, biologjical properties and/or .
desifablep stor 2 regeReration watriy fonauextendsd @ered ef ime aften it srmade.

) . I .
GO A i 85038 TRAL LR o BNl P Rpgy oo vrics
of kiokigical znd marpiblogat] subgtanfesa Thas,iigtyrtah einbb@inRaisnti® storage
1.fduriogg} t he r.egen rati g mat ri X, producti olr; process, hi
HesR U T REBREES @S0 H’ﬁrl%%%%lnﬁ%t&}%ﬁ% Hidgrased Py gmoving

sorhd SEAIFfSRIBAd PRAEAin 368] 4 HoBherSAIPhE VAR DA SRR G
of the tissue Sanple, prior to
techniques may be used to remove such liquid. For example, a regeneration matrix may

be centrifuged to condense the proteinaceous and/or other biological macromolecular
components, after which a desired amount of liquid is removed from the centrifuged
sample. Additionally or alternatively, liquid may be removed from a regeneration matrix
by subjecting the regeneration matrix to a filtration step (e.g., by gravity or low-speed

centrifugation) using a filter with a pore size large enough to pass liquid but small enough
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removing the cells fromthe tissue sanple, prior to
i ncubating the acellular sanple, and/or during the
w0 p@alosodng process. [0083] In certain enbodi NRCL/ES2086/042016
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regehaaapxematrm wife atgseatditalbnsmgzy Sueh asieflse rog@REMod angax \fﬁaiyh
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of Slfdﬁrﬁﬁ $kiflfin helaOR APE W dre ARSI orffifs dég&ﬁﬁ?o%e ge éémgxnadvantageous
adm ni stered in a regeneratlon matri X n ter
applisstiosnfonsush dehee ragmevattoyl mettnmemdnmﬁmeabmem efbe Sl
eut INe effec t her agent is
re elrjl%rﬁ Wﬁ%ﬁl %18 ﬁ?%sdwﬁtﬁﬁ’z ‘ﬂ‘%?%?’ie’&‘iaru%t rix
cert al n enbodi rrent S, one or nor e benef i cial
therapeutlc effects of a therapeutlc agent are
Ao Mafx,Compesitighand 4 sise¢sed in a regeneration
rix iments..one. nore b ficial
B9} | *elheBepl %’%%5%%?3@58% ipVERigH ol g ApRpecneous
mnstuhsdfqmuemls,l Iipids cardabydigtes) \6ekts, bhdBudibie Acidd Fukthsings:ed
in a.regeneration matrix. In certain enbodi ments, two

reggperaiprematkicrahGieen sigtentas reftigeraigditemparaiiens withoat loss of
ﬁm@ﬁ&?ﬂﬁﬁl by 8 B SR, 'P%es&rg%)gg g'%clﬁllﬁlgaﬁpﬁ dL R0t Sug %8 stored

her apeuti c agent is e process
mdpﬁmm]m isigg apprepéate carditdonsdlor examppethexatepcentest of a

th ut t b dded at t f
rogE ARG ) B EE] (S oR P Baetion dopy i ¢ o
lyofikilibatehn é@') ES irﬁfba@é t}feh&lg{ﬂ% §PtiRe SRR Be stPreliOn II:&teﬁllf' e

renoving the cells fromthe tissue sanple, pr
embodiments, the primary structure consists mostly of aggregates of spherical structures

approximately 1 to 4 pm in diameter. In certain embodiments, the primary structure
consists mostly of aggregates of spherical structures approximately 100 nm in diameter.
In certain embodiments, the primary structure consists mostly of aggregates of spherical
structures of at least approximately 100 nm in diameter. In certain embodiments,

regeneration matrices comprise such spherical structures with fibers interspersed
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to incubating the acellular sanple, and/or during the
i ncubating process. [0085] In certain enbodinents, a
WO b@rapwot i ¢ agent is distributed evenly thr ougttmuszmhenom

SR yeker 8t ka0l ri x. I n cesB#ain enbodi nents, a
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blédiecoMebied \vithBufan$iBSspul dné arl thned Wh&EEIbAd 1 c%'l‘f@@cgdl WeihliRe
such a heterogeneous distribution affects the

angieengulant kepasindToe refggn@tatl@nmfrm fwemcm&ﬁ»mﬁbutwlmlagl@nd gemerally
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sl@]ﬁtlﬁ&lﬂérdﬁeméngéh&ht éﬂb@fﬁl@ﬁl@é&tdncthefefspé‘dtﬁ'e Qfirfidee. However, when
t herapeutic agent, prolongnent of activity of one or

blopskis collseisd witl theranticongalaniscE It A e chragy, thevsgensertionanatris
fo om #ts YnbRY ‘t%é&)ﬂ lb&e{}hﬁta{:l‘l rﬂ?% ﬁ% (ftlottl device an%l has gel-

characteristics one or ‘nbre bene her apeut i
llkefappmataalcefandbmﬁMypeutl c agent, and/or protection of

or_nore,. benefjcial effects of the therapeutjc .
l"@éim R S ITEREEAtion atEcs Hie et PoodER
yis@éva@r Xﬂhb g ﬁa%lrédlérﬁp'ﬁ?c ¥n BfbotRREnt Ok REA-SARE

an [ or suppl ement the activity of regeneration
comppsition of @fegeheraiiomemetnix dompzises pmartlywestein, Ia¢enain

e SRRt podfhohBF A rieGn T Pag Bre T ABE io 15% by
mds8VEBivePdt, thid petbdnkagde @anl BE elaiRPHed ByalsiSdGifrebl katiod 08 tissue

not required to forma regeneration matrix. In certain
sarppleailior aecdlulas spmplede prasgeiatiedia imihe praductivmprosessp L certain

embgﬁﬁ%ents, by employing such different ratios, the protein content of produced

regeneration matrix is approximately 1,2, 3,4, 5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30% or more. This percentage can be
further changed by altering the hydration level of the produced regeneration matrix. In

certain embodiments, by employing such alterations in the hydration level of the
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whi ch cells have been renoved. In certain enbodi nents,
cells of a type different fromcells present in the
\thmsmsmsanple from which the acel |l ul ar sanpl ePCEUS2006/042016
Ligemerat egizane) wsed. Exanpl 68 of cell types that nmay be
used in accordance with the present invention include,
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cells Page 3 1 of 89 4138187vI!'P CT / 1JSnDS/ G 11B
ungdgratapg tha? mﬂmx pigtedy enpsptidy consgihsots miqseber prgeané maieh dre

r odi nen cell.s are distributed

%ﬁ %Ig?l%glr? @85%1’ tr&i%r oughotit “t t@mf LG s %ﬁ& ﬁﬁ?ﬂrar yssue other
thanlo®kanpl e, ceI I s may be nore concentrated at or near

@EE core of a regeneration matrix. In certain
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PT&[IJgg%eg {aﬁ%ﬁB&hﬁaﬁt A n%g:lt'\fegggﬁ ﬁ:ﬂan‘&/or s'@a%fcgg %r ce és 1nonved in tissue

reg@nmatlm angi tissge ﬁmmtlomnmmmmmﬁmmmemb aegafermnn Inmettﬂce% of the
out r SI gni f i cant I mmun

ati.ent Wt erl n
Pre%%%tﬁ%YF?é‘O? % c8 991 GefroAnd{ qr sk ?Fﬁ?t#%tfs‘(mﬁ phfFoupdthe
reRAéaBHt MR Bl &9[‘31113éh%&ﬁm5ﬂt§ SHEenetdBWR Yirices of the  present

regeneration matrices of the present invention ar
invenwen gimulateqiggtona tn ottenrbuiral egeresseathad attavhtto itleaegereration

rt n ea ene atiaon i ces
maf P P PR S PP SRS g €
regeh@etlorPmagthRlectivels léﬁmula'ﬂes‘c%ﬁéb 18506 biB Rk d vith AERYalRen
desirable to adm nister such an all ogeni c regeneration

adhegion; Heuren BbH{vah exomearowith hncbmewatm patterning, and connectivity. In
vithd CHRQRHRRLE lugﬁg% %?ibro%)fg %e (?efgu%stﬁ%%tgd g}at a regeneration

|nnunosuppre stveragents are

magtiprodugedsyi ﬂiltraucbn Wwith ad im filter B&Y dndihRibRRQITHEN the 2
prthﬁgener | on r| x for use in on_species is derived

AP %‘e%ercﬁ -alkg megpiide of gk fyoblpsinkikiting|agtivity can be
SR BB oAU LS A o
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thaf} g SEe R Ereoist Grodped BmPloag hellgeat e Bresence of
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certain enbodi nents, the phyS| cal characteristic
secpito Pellfigemin ‘fypmpbadtuss@ which is necessary to some degree to provide support

structure, but in most cases of severe tissue damage, the defect becomes primarily filled
with a connective tissue scar. Extensive connective tissue scaring is inhibitory to the
regeneration process and contributes to permanent loss of function in damages tissues and

organs. Thus, in certain embodiments, the magnitude of regeneration matrix activity is
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and/ or therapeutic activities of a regeneration matrix
are altered after the production process is
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centrifuged sanple. Additionally or alternatively,
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reg¢aémptivapriopertich thenmglonefead. j through thdixtramsdiffeperpiatiom tht®fon

Witk Filafostt e cRfaPOT TRR el WhPimplniadir Grnbeed,
miSHitlE lor BRRFuPPEBHE o ARAHObr biBEAL i’@g@ﬁér%’(ﬁ?m%ri&?ﬂfﬂﬁ% Bebsent

. liquid froma regeneration ma_t’rl X to inprove |
Invenbemgwppit tlessiggenerationgnd|fotyeation df new disshet dnathetpsrestare the

] Qui gL fr egeneration nmatrix may also alter ..
fuf bl R B SR BB P oo b FePede G ofon-mitng
exdmhsleapRiissie iaRtwMeh RS rebéhetRiohahdirie B He B SitedSidGhlitiate,
. biological properties and/or therapeutic activities
IncxGage. URRAEH ABY Ob ¢fireds Hspiesegsnsragpon $8uA donmiagion dnclude damaged,

: ] : : . hauid _may resul.t
ALy A SMESIRR 2 IRyl O AR, B o
brathapimel @rd, shid @thephearal #gaaer ati on matri x such that the

eneration matrix re closely matches the physical
(03367 7 d 2%‘%0@%%?%5? cPrd SRS THO N SN ioR AT Y be
imSERER With A SRIRABEIY shilfad) Y RbPR h&¥Al st cél!&?g%ural progenitor

regeneration matrix may resuflt Tn’ a regenera
cellspand/or differentiated patrelrcetlerisiottiie d@nadedadabenaeated, missing, or cut out

r.egenerati o tri x .nmay. advant.ageously be used, faor
porg G 30 s iRl oE o ST afin Obs MBaHEE TR eR ot e e
exp@eddr RAAhilate b§khd Additiod ¥R lol niré J[hePe%eﬁﬂ\?ﬁ&ntsQﬁ@lﬁ@ing, but
on this description, of other advantageous
notdppiteddias grewh fastors grtokinsnshugse gadier ethérorwmmneits ek eentin

em%dilnegﬁ, @Qénea }e%eHesfgtiosnur%Qtrix is produced without the addition of exogenous

therapeutic agents, partial functionality is observed in terms of neural process extension

and neural gene up-regulation. In such embodiments, the magnitude of these functions is
enhanced by the incorporation of exogenous therapeutic agents during formation of a

regeneration matrix. Non-limiting examples of desirable additional therapeutic agents
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regeneration matrices in such applications wthout
undue experinentation. Regeneration Matrix Conposition
w@r@7ah@oact eri stics [0090] Regenerati on matri BEFUSL006/042016
e fhcesleitl ilnfent | on conpBise a het er ogeneous m xture
. of proteins, lipjds, carbohydrates, salts, and nucleic
inglederowih faptornich as PEGENEEE: BON Frand/pe6Fh du gettan wmbodiments,
' t t: it hout .| ass of
roit it Bl ARERY it RS Bl SRR rurlBSoRhecovery of
mategianetiat lossinmalitieaschuteksheesingiladatisidef i nitel y using
@%?rop jate conditions., For exarr(g}]@e, the water content
(oG] 5 ¢ SN FRefnlantaplg deggadable glogisal waffold with inherent
§ it fab HOPfelo OfbratiiRl O WhidnVRRi ik ZAtd ;
ani ncr egse tﬁg I earllgt H}fgé&%efs(r’)rg’hféth S?ragégblgge%téggggpﬁ%ﬁd By bétain
embedinznts efithopicsent irsentitrg ipcimpletelysinpuedeterted: oAkhsigh some cell
nostly of. aggregates o herical structures
o i SR S R BB il gt b ot
strectRRlhareR chly. | K6 oBE hiPéwer RdpbHed tHeSr&@itaiba bBa BEhiknBling
aggregat es of spherical structures approximately 100

maipx phscaffaldingamaterial thatrstrcrallytrodibielngisallyt faeilitatesyampports and

 Stryct i tly of. aggr tes .of s |.cal s
o5 ML B TR o RSB 5B I e
encingimliedby deftaideinttRidimentd ofithepiisent ihRGEIBRr at i on
matri ces conprise such spherical structures with
fibers interspersed Page 33 of 89 4138187viIP CT /
Exhda®R-/ ' -K Q). 1B 34 throughout. As described above,
ss conditions used to formthe starting nmateri al
can influence the ultimate size of the spheri cal
Stryct . .For ﬁmgl e, st aili ng material is

OfYh WAOME CAHNIS DA

it th
O _Llc‘:

q

spherical structures are typically aout 2 t 4 mMmin
dianeter. If the starting material is filtered through
[0027]. 2 Vienofus bloed waspeoqureshiborm haalthysdanocst (Ressarelr Blood

ColnfBh&t BialB M 1 2n{ Vst wfbysed foocontiufor ppleast 30
mis wid f6genalt -Zdtﬁuﬁﬁlhﬁé.eprdc%ir@é\%sﬁl\%i&il\%% %ﬁ%ﬁ@ﬁﬁg 8> blood to 5

neural cell adhesion nol ecule ( thout w shing
freezs (0@ oikar BRTx ¢yelssy The eontenth phthervestutaitentdoataining 10 ml of
' St l.m4l.af | [ meghani sm by whi.ch ..
blopR S EBELE cS] e Bd B 1 8s OPNAE ARG Chglih Bincing
usisg b sekift gestle agnks additioh éfirbess AGdRANRERN cbAsisied bak M:1

R o N T W ——
. - A : | .
SN PRt RS 28, OBRKARE DY B P fbinen
hthar?EGEI (B&;) Syﬁangﬂwﬂhinﬁqidolia{Mé\{)mﬁMOlﬁhﬂ mcombgﬂahemnﬁﬁebFGF
| uenc . the t.hod o o] col lectio e q.,
RPesySREEY o ing B B ezinbo<diieg Hnui contaene hasfisd wple blood
cloBdld (5083Y hdbium #8s ¥ ﬁtea_%nh gleaﬁaﬁm%sagoaég%&ﬁe 99 nfiiskic®dgical

_the lysate prior tothe incubation peri Structures
pipgitegridaransteried ¢ @ 40 purmmagshwiiltér where the contents were allowed to filter by

gravity into a sterile 50 ml conical centrifuge tube. Fresh process medium was added to

the remaining solid clot and the process repeated until the entire clot was liquefied and a
final volume of 200 ml was reached. The tubes were centrifuged at 500 xg for 30 min,
and the supernatant filtered though a 5 pm syringe filter (Pall/Gelman) directly into
Opticell® cassettes. The Opticell® cassettes were incubated at 37C and 7.5% COs.
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bl ood col | ected wi thout anticoagul ant are fornmed when
blood is collected with the anticoagul ant heparin. The
wo e@ensmeat i on matrix fornmed fromthis whol e bl BOTUS2006/042016

“ 1.1 gt af Hyitdl tlaihes to both3ghe bottom and top of the

roduction devi icell W th a t
e Aho® of RékEioons bt BB EPpess el s Radipudtiot
OptHEf 8B SsertbOWRME that, R b REH ﬂr§ce§9Heﬁﬁﬁr?@a%ddéd%b&y alternate
anti coagul ants EDTA or citrate, the regeneration

dammnl the fegementibn onitizhives haveeseedofon ﬁmhes anadysise| The regeneration

mcl %?Ig Cugi)n&tngl Crgeﬁg?d;ﬁ gges?f%égﬁ ?Snll’l g?,t 1% ugt ﬂ%qlarvested by

remﬁb@g itIEPI0h merhRERNST thE DPHCIRD thssete Afd schpep frREEME bottom
i nvention conprise water as their primary ingredient.

m¢mbrgae-t ai n enbodi nents, the non-water conposition of a
regeneration matrix corrpri ses primarily protein. In
certain enbodi nents, the protein content of a

Exaetpdnr BeiiodtionpdfiR egetiamiresMbtrixnfrah eutiolbblbod ¢d¥%cted using
mass. , However, this percentage can be mani pul ated by

anfigoagulant-f f erent ratios of tissue sanple and/ or
acel lular sanple to process nmedia in the production
process, hi certain enbodi ments, by enpl oying such

[00198‘] f er ¥etousdiloabwas procped frenmhaatthy doore {Rgpeadh Bdaod

S TR b A e i forn o
-2@°:C udl usé 3ProdbssirdwasARitiakel bya8ibjedfng B UGV tBBI'Bccekiivé freeze (-

per cent Z%e can be further changed by altering the

ZOﬁ%rﬁma ) eyeles. ofha ¢ratepioefibe vaocugmee centhigimgndt mi /f blood was

coief i R 37 PR BV oo AL 08 B8 1) B 8%

vohia8a8Y0d megenBe 3blution Miakdd gently h&hi3 rs%‘&xh@ma&ﬂhbwhs @hvity
t he regener ation matrix coul d _be | ess

filkeppst hrqugh ety mesh siraipes: el herfaﬁafsm&swﬂﬁﬁ%w epptyifuged at 500
%g?gﬁ’gﬁ? a8y ?erh&@f?t Es%ﬁ'tﬁ% ngﬂgne A{ﬁé kygr%ﬂg ‘gg@? 8fledtlyOfio

ood, major protein co
OptgH®arasdettonatridt mi oachr &hte Pptical® gaszétimsnvare ardbated at 37°C and

| .obi.n Int ca ere a_r eration maty
7. e B oGS B PEHEToa, BT B rogeaeedii was

adBER Rt daBR OpticOl @ Qkseffe. BRI thY PBEhINLIARIR PRRBEs AbdiliRBvas added
regeneration matrix is typi cal Ty al bum n. However, one

evelfy aitemamadqy wiil the negertermoarmatmx Was beictested &mdurthetanalysis.

[0@5}4; er% e%lra?rﬁlg I\?egavgsggpg gv%,ﬁ&%%yfeﬁgﬁo ﬁeah%y donors

(REsHaI:dheﬂnﬁea Confpofektf, Brghtsia WA 12 mi Pacch@indfs® ¥rthining Nay-
under stand t hat ot her protein or peptide constituents

ETrb4 apé kepteondine. Wheepniends plthe weqcataines capieining }0sml of blood was

e
e QYRS S APl oS AR BECELARSE 1) A8 o e
vohﬁﬁe bM09Y thbad the g@mﬁbmtmx/al gently t TR earfigs matehahwas ﬁltered
ﬁertl es_and ot enti i\ It can serve as 3i d
thr@Ha énu%@mgafa el hg fltrate piay eolestpdiand @P%%l&ge at 500 xg for 30

min and the supernatant passed through a 5 um syringe filter directly into Opticell®
cassettes at 10 ml each. The Opticell® cassettes were incubated at 37°C and 7.5% CO,.

After 6 to 8 days of incubation, 3 ml of fresh process medium was added to each
Opticell® cassette. After that, 1.5 ml of fresh process medium was added every alternate

day until the regeneration matrix was harvested for further analysis.
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regeneration and tissue formation. In certain
enbodi nents, regeneration matrices of the present
wo pawogfosioon al l ow cells to attach, proliferate BemiU82006/042016
e e e o LR e HE datiel. in or around3fhe regeneration matrices.
In certain enbodi ments, regeneration matrices of the

[0%0@% nihe W@?ﬁrﬁw weiri formed yring hase metheds kasavaskadhdsive
e 0
préfRa3EAT BEbdehas iy bt HRARACHRS gL pitdone ot the
acdsmpdmsohmednﬁmdm®ammdgenerat|on matri x selectively
stinmul ates genes that are associated with neural cell
adhesi on, neuron survival, axon growth and

Fé"?rEEﬁ%ronQﬁtﬂeﬁéﬁgrﬁ 9@1}( %‘b eVBIBé/d frhQiohk bfiuced

ce [ culture assaysS usl

usingasaral fdtration.hat  a regenerat| on rratrlx produced by

filtration with a 5 mmfilter has an inhibitory effect
on the proliferation of these cells. The magnitude of

[0(51@0.]1 f The sdtivas lof i e Bddel4t0n Redthiy | 'vstal{ fader Bided by 48 he

t he processing conditions used for fornmation of

Sul?f‘é@féﬁ@r m gie q«?atrrﬂlgatloA stepdankisted indexamyples lxalpi' b)dhmegh 5 pm and

hi fibrohl ast pr at i.0
12T 20l S0l LR L e 1P s el barting
mateidl &@ﬁc&ﬂebﬂtsﬁh altpre@ FaeGend fpreyekti€a0 agid-akiple of the regeneration

certain enmhodi ments, this difference is advantageous

madtiy siEuqams g Ry e Ontice R casselie I (ﬁlgpmm dtigue dshews that a
regtéGfoh fhal ﬁr%ﬁﬁtfe\ﬂ o S0k ﬂ@&{ 856510t ﬁ{ogyélgﬁinﬁfé%)&[ 8f intact
structure, In nDst cases Of severe tls

celishar milel‘eecHeinetoomhs steinimgwad qprﬁpléﬂelydaegam\lfe ia aﬂ@eaﬁﬁt aergfzed but
Ssu C sj ve.con ve tjissue sc
the Iﬁ?ﬁe}d%t 3%195 it WFE getier ahe ﬁaﬁdp%twe@%% cairke QeHbrieBlrEwhen
usih® hiB ARSI AReSrdibndel (IEh RoluRoHP mﬁﬁs eSSBS %ﬂﬁ e
or gans. Thus, 'in certain enbodi nents magni t ude o
whidhromnrises mﬁsﬁﬁtm¢ lscgamratmmryatns, PWS%Ied?b oBServe small regions

3 T/llS 1.S 6 nodul ated or
of RARFEI ek oo (s oSt PR SRR
characteristics, based on the severity of the tissue
damage at the vvolurld S|te [0094 _USI ng |n VI Vo model s

pr esent | nvent| on have been dermnst rat ed to exhi b| t
mul ti pl e beneficial effects including, but not limted
[00162] arfgpr@mnbn Irpémp(&f}iyl £RegedetaiorghatikihrodiRdd 6§ thdtiasison

SR, 5 S e S Sl 6
cadoBPGRAN Akl glﬂle r[)l\lffcrb?cogy @bi%EJ:%sy aORIFRIB %O VB afiddlGvere done
about 4-38 weeks); primrily by

(e’ g., usu
dlrmkyrln ;ﬂtea@ptmed]l@hy i;uhstimﬁhg Heuglturing erdivai ivith 10ahl ofaks fixative

soffigt o AR g Besameaat ek B T ey e e

OpRESRR nThé’@%ﬁEéH@ WﬁE‘ op&ié Rvifleoianri élﬁf‘th@’@ﬁt 991@ membrane with

through any of a variety of mechani sns udi ng
therregenﬁtaﬁtpn awptripattaphed td i mas cutiiviotsyallepieres 0t3xd euy hTJnemaeces

weftS léc%a 11? 1"l 3R cg'%gen%)ifuge tube and post-fixed with 1% Osmium Tetroxide
in water for 2 hr. The sample was then immediately placed in a 50% ethanol solution for
2 min and serially dehydrated in 70, 80, 90, 95 and 100% ethanol solutions. After the last
ethanol step the samples were kept at -20°C until shipped to the Central Microscopy Core
Facility at the University of Massachusetts Amherst. The samples were critical point
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mechani cal, chem cal, netabolic and/or enzymatic
degradation. In certain enbodi nents, such degradation
wo@tooriso9pegenerati on matri x stinul ates macr ophPQEES1006/042016
s 2 LdEEplay M- Ertihe ks r egener at i we properties thensel ves
dI\(é' 9., through their transdifferentiation into von
|1and spufics ceded oPappiss Weirdmagerbwita e THQL J9M-5480 Ssynning
cloRR nhiBRs@IHee nlaBh Bic AR 10658 MOx.ofmgggs v?e% acquired via a
portions of tissue or organs, regeneration e T Ce5 6
digited ingeanerio aicompnter and sxpopied tis THE foegetaod0k480 siRels resolution.

DT R g Breobi S e Vol B shatoavoith dgeret
mictEEHERY (FRROES, dNamt 1. @Hellaaeﬁﬁ%ﬁaﬁiyeﬁuﬁﬁorf YRAIES siffig

whi ch the a regeneration matri X nmay "be i1 nplanted to
overfillimerpbologyidioseeyer, thasigemtithe spheteswadilowet fot thesi@um treatment
SRR 3R SR bR RbE AR e, Fire )

A pgRasreten mheR! frod@eédiubiag coddilted Blogd ket thedi@ihh maitdiah phase
cord, and other neural tissue. [0095] In the context

frogp akgyit gdp 3 wichs phinewationvdiere theveoyas oy apprasangeatia wavieeljke
' i o) i I h f or. .
sl GEEEk A 0t WL BB e i non
clatted /bidoddioks rotedevelppelkis appeasince,However, Hedphiitcall sFRaRds
rated, pissi n%i,ﬁ or cut out portion of the spinal

degen P
LPGRYS lagrthef i yousrstrgelus badias pBioxiaately 08 amn fibers

inte@péﬂgé&ﬂp,%ug%\@@(@gg%ge@i mani pul at ed by the addition of
one or noré€ therapeutic agents including, but not

[00504 t eborthistolpepythé régaueration mefrixokasied withig$Y% glnthtaldehyde in

her. ts. t al.n. enbodi ts,
0.1 SRRk s OB e oot P HoePIS 250 ot | s
FixfiioBX GeRNIE dielPRant DpHAIRD b subdBhidtingd!thd é{ﬂﬁﬁiin% fﬁgéﬁ%&rﬂ with

is observed in terns of neural” process extensio
10 g afdhe Gregive spluienuThe hew day thedfinative mias timeretisind PIBS (10 ml)

' . URCE: | L s_enhanced by, the .
w6, O 0ROk SR NE8 Bk s et
mefehrare Wit thefre geneR:gion @iatit affadiBd td % wablet hid¥nkdNgeces 2x2 cm,

xanpl es of desirabl e additional therapeutic agents
an‘g%\"gj’gﬁ@ Iy petgigen Sppmpes7ipy apissuerhisiglegyecassette.o The samplegwere placed

s v . 5 . and/ or
in {8 BRI o it B0 Sl aiEosit By VIR By 08
(W}omlsapﬂ\AA:).oﬁhé sﬁ:mplém?veneeidhﬁdlht?d lin mpetﬂsrlldlea@@, t@bedded in
cti.onal recover (0] not or uncti.on 0SS 1 n, as |, .
parafin, ogienfed &n‘@ée@&l&n t%cﬂ?ff?pwqmst&meér@r heserseylipRosin using

corlvRhfiBidl BRatidn @hditiRk afhaRk %vegf&{q?ﬂ@@ 'v@tgkﬂaﬁl A9UHS ics usinga

scaffol d with inherent and nultifaceted regener klve
mogditngdrai¢adelicrodsiops) optinfifed| with Richardsontephsdegedfor centtaat n

e R o B, R AL BB TP

vided BRhera®0x4B0ehikelk dsoibh] AGRmpikhe@RbIEGES1APRgAr T O
be of a structural nature only. No one has ever

magpifigatiaids shesvm (I eret8) o hho feganeratidn mekksdinnyith eosin and not

hematoxylin.

Example 4.2. Transmission Electron Microscopy (TEM) of Regeneration Matrix.

[00105] A 21 day old regeneration matrix prepared from a tissue sample that was
passed through a 5 pm filter was sectioned and scanned by TEM (Figures 9-11). TEM
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;;;;;

matrix or scaffolding material that structurally and
biologically facilitates, supports and aids in the
WO e@afsmet i on and growth of new tissue, whi ch PEI/UB2000042016

I LI ge Rk of Hiildl theliier i al i s enebnpassed by certain

enbodi nepts of t resent .i nventio
gy g B he AP RS PRSIV PR AR Pk PR g erial Bnce under
the *rEM ﬁféy b 386sholPRuhliarke R HPeRIRGH. RS s;?[re@@s%s Solfd it not
heal t hy” donors (Research Bl ood Conmponents, Brighton,
hollieyv and they dd nog éaev:m wiembraseroy any bﬂmm@etoé S@Mureéurrﬁmdmg them.
r, at and froz use,
ThspieBbs o maorli{ hlPRernb olhf et Ay PR i FIEe ¢ s
baﬁkggmﬁoﬁqg)mm thaw (RT) cycles. The contents of the
vaccut ai ner containing 10 ml of blood were enptied
into a sterile nortar. The clot was dlsrupted by
ERRNEE. BEIRGLR ERlAGe R Sha 0k RE BT MAL. t he
audr t1 oM Of Process nedr armrwiir cn consrsted of a 1:1
[00106] ur RegénetAtiolinfdtiictisateietfroniieshotbaslpod/ g recandl yidadrtcs pkdtin,
(Medi at e %H suppl ment ed wth 2X I TS suppl enent
hp(l yEls1g @l’cq ¢Ruteg ap(bformtab i§ aﬁ@ylﬁps as a sensitive
indEa8rg %g/%ﬁe&?*g%onﬁﬁﬁgﬁﬁfﬁéﬁﬁ%% MRl mass o
grius bhget fegergratiodimmarip aodezhdr Stardarindthodnfcetignamtification of

praeft PAVE Aot R e it B oy SoTTaTione s8It diferent lots of
refdicliRg infitix BLBRAME] ANAukERNBHE PR ihtherethomToRAAix

|ter where the contents were allowed to filter b

magrudadtanng proeesa (detasled inectB@isiare gigpi snthe @@iﬂfndualwg@thmivae
Fresh process nedi umwas added to the remaining solid
clot and the process repeated until the entire cl ot

5. lNaReﬁggln%La@IBhWﬂatﬁ@Q“oﬂﬂ Pidateih Gopkamge of 200 ml was
reached. The were centrifuged at 500 xg for 30,

[0M4Y] adhe ms)ét %hylaé@rﬁ didpgicalicopsitesnt PhBggRecaeBlipfmatrix is protein,
be?%ﬂg@%?eer&éd %t%r8 £ Ffai% /bﬁl(dgflmthqhé I%?I{al]ﬁi P95 %% Fe%'e{éérﬁtlon

hé Optlice cassettes re I ncu
maAE agsodiafed56i CONorRalgred Protein cSﬁteﬂﬂ.BJ&IiS ogeteritidn tdaBixQves

I-E.! 1O 38 After i ncubati on,
detprmined By s&f@é&%g ﬁ@%ﬁ-ww&%ﬁﬁﬂ I&gs%f‘eﬁuaomﬁ@éﬂpghs lysis
buRRe® trﬁM KhEL50 hmtTnsJHél @Hy @fS)f { @@m PDASESS, BB bl

vvas a ded everfy alternate til the regeneratlon
Comapletex mmspﬂomaseewhéa@tof mcktaxlr(ﬂae# ]dﬁ&3@f$5?s Rothe) The protein

conABarR T bt s defPriie PR LV R e D DS Rosgy kit (Cat. #
5006002} Bb- Rﬁtg Ao ORI fiRNBartifadther’ Qmst@@dldﬂsr )A galm t@ve was
and scraped from the bottom nenbrane. Exanp

copefricjest using BFA Risgdard(6et- #rﬁo&ﬁlOWxBlfOrlbad)wQﬂﬂéa@%ﬂY (750 nm)
Wacsorlnle e%qlsﬁ!l%'anﬂ)e@@zgﬂlaqg PRY l(l@l%hel 384, Molecular Devices)

spectrophotometer and sample protein concentration was determined by interpolation of

the standard curve linear range using Softmax Pro software (Molecular Devices).
[00108] The total protein content (per regeneration matrix) was determined for the
regeneration matrix starting material (0) for samples harvested at days 0, 15 and 21 from

the initial seeding of OptiCell® cassettes.

Table 1. Total protein content of regeneration matrix in the Opticell® cassette.
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[ 0098] Venous bl ood was procured from heal t hy donors
(Research Bl ood Conponents, Brighton, MA) in 12 m
wo a@meas@dner s(r) contai ni ng Nad4- EDTA and frozePCHUS208Q0@2016
0GR 1 uuauimﬂmmessing was i4Ritiated by subjecting the
b] ood to 5 successive freeze (- 200C) - thaw (RT)
[0QLUAN ¢ s Regensrationmeatiis prsdugtien ﬂf‘déé’tﬂséiﬁﬁ@'v’edcf’éﬁtt]a¢ ?ﬁgﬁ@erqf@m
n
o SClaDl 8 905 BB A L pfeid e RO AT For SR e
poutft, QO@tm&ll anadsetthewsrel suﬁnptud antd xadygehtResultd: frbm ASindependgnt
ter ravi.t | tered throygh a 40 nmm ne
ba F%ﬁ’ﬁf gene’f‘ﬁlé’%fm‘i‘t’f‘?‘ﬁf‘éi%%n %TSII%’E?E&SH}?&“ée%‘ﬁ“ﬂP’ﬂsfge&Ptlon-
at 500 xg for 30 min and the supernatant passed
through a 5 mmsyringe filter directly into
GmeT@eH’dl(ﬂr()iawsse PedeintCon@®nti |each. The Opticell (r)
classettes were ing b ted at 37G and 7.5% CO>2 in air.
fter 6 to 8 days |ncubat|on, 3 m of fresh process

negli um was added fgoeash Opticel |l (r) cassette. After
that, 1.5 m of fresh process di um was added every
dlternate day unt #9¢He regenerfati on matri x was
rvested—for—fur ?“r ghatysts— [ 0099] I n anot her
experi ment, venoup gik&gd was prjocured from heal t hy
onors (Research ood Conponents, Brighton, MA) in 12
m  vaccutai ners(r) containing Nad4- EDTA and kept on

ice. The contents of the vaccutainer containing 10 m

f gg & e Led int.o t.eril e container and
55 SI%% % i&ﬁ%@@%&?&?@&%&added to a final volune
[06x10200THE majiel shdites P Ipktiteial pfsif Gh BRAEEheralidh Snattiaketdd
material was filtered through 5 nmsyringe filters.

detppmined by maass sigsirosspy cawelyiablg Gosrmesiie bajeds ea@lsgbﬁomga reducing

R e T

loatied idto paashast polgaddpibinddd dgradipnioRES@AGS 48006 giadizul) @aed 345-

7 d 5% fter 6 to 8 days of 1ncubation,
00 ok %S%Z%%%@c%%% WA DERkeTn el wese alspplized by staining
willikddy BlUeP LhssalEs: #&ga%otmﬁ otger)5 m of fresh

pr ocess msdl um was ad every a nate day until the
[0G1ddEneTha ¢xmisedptatein bands Wene settte difleestfRiotSeevices (Overland Park,

al si . Page 38 of 89.4138187vIC T./[ US [ VI4E!l]|,
KO 35D RBorVie ol o SRR G i 315% ey elllytion, and
1n-%51&§ﬁ)sﬁﬁaﬁ6ﬂ Svab a8l 10MRAIDyASERASE ¥>§rdéf16‘15’ ﬁﬁd baraB0H ogan be

arvested by aspiration through gauge needl e

migiorapjllgnaesse phasaeduss. E@pm@s cWer@ hlelte@md@édctrosgrayed directly

TR0 e S e PP A Bl VAEOR P et

MS/MS spcir® werd &Q04d, and) eheaditd Whd dhabfzell Be THRIHNFEYFES PRoftware.
matri x was, further refined by passing the supernatant

Sirce $his te of @pelysis uspaheomasstfpepdesite sslrgnegmb
mo?&%la%)werléﬂt Q¢ ggbtlrrﬂe'ﬁygﬂi%ﬂts of known proteins, the presence of partially

degraded proteins would also be detected in the gel bands. The major protein species

identified in the regeneration matrix are listed below: transferrin, serum albumin, serum
albumin precursor, complement component 3, chains A-D hemoglobin, IgM, IgGl,
medullasin inhibitor 2, carbonic anhydrase, and CA1 protein.

[00112] A consistent protein banding pattern was observed in samples from all batches

(51-56) at both, day 15 and 21. The majority of the protein was resolved at low
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1.2 mfilter sets coupled together. This step renoves
| arger particles fromthe starting material which
W(D e@alos®oi n altered functional properties. An PXEIPI086/042016
SRRy s T e e gieliet & i on matri x48tructure within the

R R R B S

reﬁhﬁ’.?% %'_@(15?19{6 f@’)’v aBbIdcEl GA mgg%{:%e?n%? Akl @RIK5a. 0%

n stal ning y negati ve
photogadph ofdlot SDS gahmlshamﬂnbEnguteh]Q mat eri al st ai ns
strongly with eosin. A beaded structure can be clearly
resol ved when using high nunerical aperture |enses

5. ﬁ R &IBnér8sH MatrBMNuclBRAGEE ohfaf: Peaded structure which

onpri ses nost of the regeneratlon nHtFIX it is
[091)6&} i hDINA wvas buifiedanshgantifiedyfromsho fegtheratiorhaetri AvHeand

seem.t.0 be. co f. more co t ures,
copspares 8 sttt BRER Ao el Bhe PRI 352k e FortefiRjn. gy measured
anRRGE BELaat O Wad/Blsed t(smg PRETRPrdraihase ke Bisis@u et (YO aRis-HCI
a regeneration nmatri groduced by net hods described in

[PExcaPip Pl s1M EDTA (9 pel, 2Vo@laSyandip pl Bogeinase K stock (20
t g
ool S ns B PSR bR LT s

exbiaxtad wathsanvegual vaduage of Tles:H]Qt satratdiepHepbi-cidbiofarn-BByamyl alcohol

<P%Tb5ti4vﬁtxg£ B ghaiop vhEhase Lok gt (REG Pentiobs 15405,

ERAR% %1&%’3»%& %&tﬁkdge&@ﬂ@@(ﬁofgf 19 otrﬁﬁl dabe Q&Lég(afa)ce the

t|ce was opened scal pel and
phamm (Téle Iaqtle)ounphtﬁem twinsfarredito a B@&eﬁé)nai nmroqmmﬁuge tube with

d S cut. into smal ecesOS
PIs BT Rl R berfitrud R0 rRtet. RhE BReoRs Bifie Sl rbtiterred
to AMRWRDS fl inhi¥ R e itk e kiBCHHR PIGTAI irabted W"th%teaﬁalfx@'lulﬁe of
hr. The sanple was then i mediately placed in a 50%

chéarpfonel and@ﬁmliﬁmdfa@ 12,000k g famt0 ménuted 3ty deAd pawasys phase was
9 e{rgg h9 ? tS%Ql 1]109 t%%]tf' aNBbe inci pr%{npltétg(?:%ﬁ talé'&lflg 0.7

ar1o S wer e

v@ﬁh@@ﬁﬂop@p&ﬂt& (C@m# 8332 MS M@Blﬁ@lﬁjbd@@h@ 16@glglydoge@(c5t ke
iversit Massachusetts_Anmherst. The sanpl es
10@913{93891 %Qﬁhﬁi anglgiing gtage aBBTi%hSlBW| Bae @mplqs werp csﬁtafuged

ol itk 0B B R0 E e  BROR P0v
ethenot (Cat ¢HEX@89ng GM Scizate) prisdfied and 6xuspbendeB@CRO pl TE buffer,
R, 00 e Congravani o DY AmsasHiateiaint hef resfosormtrip meapugement
(sb&%%' Mzuk Pliss, Mé@é{%h Fatdtult DebRer TR c%ticgf‘déﬁ%ﬁi?‘ @OS) at 260

yield d a regeneration matrix with differe
nngyi Eh@@ﬂ} AU 28 eraibivga akse dstenﬁmeéndmﬂ)cateMe ldvcheﬁproteln

t f | t
coRBiERTohgh bR BPatoh T o P kBhieBh BRBut g cesensgation
matfik at hﬁaﬁd 2 EstwRaoiipated (td that PMhE istid ErhatefihICH figh ).

that that of the 5.0 mMmtreatnent (2-3 nmdianeter,

Figure 5). A regeneration matrix produced using

Tabis 9“'7%‘55 9)]\9)1 gg)}’lqeiyl\e ? regi it}eri%g}'? m%ti%{n%zgtdpggelph i Sette.

[00114] Regeneration matrix production fluid was removed and the R regeneration

—

matrix solubilized in SDS buffer and total DNA content determined. For each time point,
4 Opticell® cassettes were sampled and analyzed. Results from 4 independent batches of

regeneration matrix production are reported as mean + standard deviation.

Page 43 of 89
4138187v1



fromabout 2 to 3 weeks of incubation where there was
an appearance of a wave-like structure on the upper
wao7aswont the matri x. A regeneration nmatri X PeDUSEE 042016

71 L AN e i bt e ¢ bl ood does 4hot devel op this

appear ance, however, the spherical structures
aggregate together to forma continuous structure that

hias; : et fipers) i nterspersed
ﬁ?ougﬂéﬂ?ﬁgﬁégur f§e?%%%04] For histol ogy, the

egeneration matrigughas fixed wth 2.5% gl ut aral dehyde

r—O0—1Msedi-um-catgdylate buffer (El ectron M croscopy

c(i)ences) at 40C {6F 4% hrs. Filkations were done

[€Cctly in the prkqgig(r)‘by*substituting t he

ulturing mediumwith 10 ml of the fixative solution.

hZl next day the féxXatidvde was rlenoved and PBS (10 m)

was—added—+to-the-Opticell{+—The Opticell(r) was
opened with a scal pel and the Opticell (r) nenbrane

[odi 5] t RRA RAERELA %ﬁ%%&h&%foﬁ?ﬂﬁgx {9 'ahd ¥8Rp&Y4 to that
Into small pieces 2x2 cm and nounted i'n Bet ween

fraap stagimg materdalt(D3 Sarginhe peint @dy, ambZletding Thihd reappt @t. # 15596-

01K sRagRC et Sl TRy illed It < prbis o Aaitspaass and
allykd tol A SANOF 851 WBIBIIBLAYIT-20 £6n) MRNEHIRMYe S&1Hifged at

enbedded in paraffin, oriented and sectioned. Sections
12,000 gfoail A erintiss atvEfeanditht aqieenslapensisipnstonedno b opall.5 ml

N L: ndi4qi ons... | nages [ Lhred.w.th_dar

mipto e P e Ruion SRR R En b L B drbeord (Cat # 4a40-

04ppiallitick@dt)wint! RefiiChads 02,00@ ¢ 3ot 2OhESuteOst 420NTTH Sbueous
enhancenent and noi se reduction. Inmges were coll ected

phgerwastrpnsigered frje nend - Sund migrosangéyee armsand B0 xg9 precipitated by

Bt 1 SPGB g
124060 xi gefos Bantisutes atd°€osihe RNA peliét wamishyd In T6% Exanel, e
cex%gé.@qé{aﬁ?,%% Sc’(%;atg? § Erl_lig [%%ﬁrf%g .51[\{I cﬁ{e ,S él%ﬁésﬁ%%gbdec? {n 25 pl of RNase
freb %@&%@khﬁgﬁ@%&me&g 65@1‘ go_qlv‘s R RNA S ﬁuétﬂf_ﬁfélg%&/té‘l@tat 260

was passed through” a Ilter was sectioned
nnsearg @ spepiroftadrpstey(Mpestr@ndx, MaodeTEdd, Rdgecudd Dévi&8). The total

38187vl '/ US 10.B / Q B 4i i al h )
RA BSR40 ot resipeimtion a5 AR 31 B S skt 1 that in
the R &fekAonThaiEe stadf midBal BENlchey do not show

boundari es between them The spheres are solid and not
hol | ow and they do not have a nenbrane or any ot her

f ' h The..i i f
482 Al RSB PR
[0HI1Gr ERGepe@tibaalegi:optodudtionrtlusd aiadiedgovebaadietreBeneration

Bi,ocqerri,ca . Characterizati on of Regeneration Mtrix.
matrix solubilized in SDS buffer and total RNA content determined. For each time point,

13°2

Hoo (==~

4 Opticell® cassettes were sampled and analyzed. Results from 4 independent batches of

regeneration matrix production are reported as mean + standard deviation.

Time Point (days) RNA Content
(1g)

0 1551+ 1145

15 184 £ 29
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220 o

[ 00106] Regeneration matrices made from whol e bl ood

were anal yzed for protein, lipid, nucleic acid and
W@ a00bokogdr at e content and for netabolic acti vi PCEESHS6/642016
1) geiiitT Meitithdiloat or for thdSpresence of viable cells.

‘ zed to mass in grans of
1 regeneration i 43 anal yzeld. Standard net hods for
mE ron of p T, ~ RNA, and |ipid were

used and the conposition of several different |ots of
5.4. cRieracationMatit Fipxd Gettentri ned at nultiple tine points

in _the regeneration matri x manuf act.urj rocess )
044 ai I o e ﬁ%tsnfal%léh@wea@}?rﬁltmrﬁ%'{ﬂ#rﬁwgv%ﬁfnpa@d fo that in
sta?c%x?% nQfasikl (o g!%r ﬁmﬁgeﬁ&e@, atsi iy MegdihXthE1Rh alEia @yt thethod

ent [0 ] Thé nost abundant bi ol ogi cal )
(Bbgndt.iG.uawt Dysfr, Whé., Aegpidenethodnf total dipid ¢xéragiien andmurification,

N N R —

frdzbn b8 5MO hiBihh W edlaf R PheihB tie dfenblysR. FoLtheeemerfibh eihtrix,
matri x was determ ned by solubilizing a pre-wei ghed

37414l gfimethenolchiesg@ra(dli ¥ vy added ﬁmﬂgw@-w'@h@d safpleand
. i s-HGl. . .ok %
e

at frfedium $petd). 83n 1483, plRdehehanol: bt ofuforineinates Oate TBGR LI7dNIBI
in the |lysate was determ ned using a Lowy based

Shﬁ}t@li)épﬁtlgg 343y agided apéélgc_ubgteg @bR@ll. 5%91’11 lBiao‘f-Oﬁé?ﬂ‘?r as above. The
saﬁ?fég g&&@&ﬂi@mg&?m%@ yf %ﬁ}r Lib%i'a\ﬁteb BERTYGHE BlSid dﬁxase (both
standard ard

curveé was constructed using BSA stan
chloBaform#nd 0D Phase) Bias trRadyrreddpta  fkstDe h miltyic{obtrifige tube

was asured using a Spectramax Pl u Model 384, .
leqNgre iy T IO TS50 BF A Lt THedeSagr o matrx pellet
walrOls84JRnGATR NS LRbE 210/ SeHRh 6T dHISBEbrRYwhitf iRAedint @Rtracted

of thé standard curve |linear range using Softmax Pro

agginfhyieriexingivreliuninutdal medgim spegdl1 32 pirplechierogirm was added and

rotein content ,(per. re ratio trj
SR R e RN e il B s By vortoned for
anbBEL? hidhutéd) thenQenGidingldes 250k \veBt edl ndhutdamRD, TASliquid pRase
1 fromthe initial seeding of OptiCell(r)cassettes.

wapgigpled intothe sape frempfhe eriginat exdractiey anbecatriygecthatls ¢80 x g for

10 B RY) T pR@pRe bhite R GGmltsiragly PRI o

mikrdcetxifypectdbecdridatrietilitiiavavvasn tdeyep fedtSanthuteser until the chloroform
T O TR I R -
th(%séas%ﬁlitasgﬁlfr{e&éa fdr ?153@ Hif % VahslisamRipt anshiaRp!. YRRGamples were

rom 4 independent batches of regeneration
stared ati -85%¢ ogtilché Hmal analysiepardibdion semesanf stagtlanddipidi (14646, Sigma)

YT s X EHIE R R —
500"l bhiceh@a8N SulhurR bl dt ¥ S¥Er4-6, EMD Chemicals) and boiling the
tubes for 10 min. The samples were cooled in a water bath at RT for 2 min and 40 pl of
sample was added to 600 pl of phosphor-vanillic reagent (0.6 g Vanillin (Cat. # VX0045-
1, EM Science), 10 ml of 100% ethanol (Cat. # EX0289-1, EM Science), 90 ml dH,O and
400 ml Phosphoric acid (Cat. # PX0995-6, EMD Chemicals) mixed and incubated at RT
protected from light for 45 min. The lipid concentration was determined by measuring

the OD at 525 nm (Spectra Max 384, Molecular Devices) and interpolation with the
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determ ned by nmass spectroscopy on all visible
Coonassi e bands excised from a reduci ng SDS- PAGE gel .
WO-0078BB0PAGE, t he sanpl es were prepared and gRerUsI00€0142016

e 0 i TROY @) @ik 2 Wiaded i nt o pHe-cast pol yacryl ani de

gradi ent gels_(PACE 4-20% gradi ent, Cat # 345- 0033,. .
stagdardrexigye using Bpiapaioviger withrihe sn%tr@ph?fpw@r-n%%wﬁ lipid

[ c ;
cofhfi s B e AR, i i TR s Py B (i fhe
stgpting miateribhatdsnaver e sent to M dwest Bi o Services

(Overland Park, KS (ww. m dwest bi oservices.con) for

identification. Briefly; reduction, alkylation, and
Tl Delofal Y1 Srkedk bPReobRS afidh nowBdnNe OpRbdBeassette.

extraction and separ atgl on on a mcrocapi ||

ar
[00 03} s Begingratiopanairin prqd@pﬁ¢mﬁgidmmséempmcb@déﬁ@regeneration

.ectrosprayed directly into an. L 2Ca Pl 4S,: [ .oB
S RE084 R EenrdsteBblnet 2 G Saer St TR gt Pudet” casseres
wdyBkibpien a6d higalyREe Raglts fr@d 4 iddébehdeart Uatheswid segonalayide ehatrix

by Tur boSEQUEST software. Since this type of analysis
pr of {Ee TgRRbedors pRAFH Hendarddewdatinence” back the known

nol ecul ar wei ght of peptide fragnments of known

proteins, the presence of partially degraded proteins

WoTiingt Poiso(dags)det etipid Contenhe gel bands. The maj or

protein species i d?néi fied in the regeneration matrix

are listed below |th&Ensferrin, serum al bumin, serum
alpumn precursor l_gqtn@herrent cpnmponent 3, chains A-D
henogl obin, 1gM 1gd, nedullas|n inhibitor 2,
clatponi ¢ anhydrase.08ad0.GAl protein. [00112] A
c
S

nsi-stent—protei-hbanding—pattern was observed in

bl es fromall pa8rEdqls1-56) at both, day 15 and

2 The mgjortty of the protein was resol ved at | ow
Page 42 of 89 4138187vliIPC T/ I i SOIB,/ M EO

[001198 4T hepdseltubithe wedl gdes Sor( raypfri oadidednel 1jpids7Meggest BéDdlese
appr.oxi mat el .1tg%at.33KDa.almdthe r emai, ni ng.

mafials fherRipsen( infibe stattinganalenial apd qis dpgrades ey e ime- shheingial

deé%at}ﬁ%rageasegﬂlg t088 aphbef witheéh _g@éreé §f RN _Ergthe amount of

Igure 12. [

. 3. Regeneration Matrix Nucleic Acid
D4rand RNA Gt iDN sitingmatefriabal timelzeyoalhisfviadabitityoamong

.Lhe regeneration matri.x (M, and.co red to startin
i eel PP s N daP DS FRIP0 ] g Bpg il efin
inGe&eqh Bny 6f {HBRSnGbnahe Whickodive AiFlef evidénck Yis® deld b tivity is
2X SDS/P};OtEI nase K lysis butfer (40 Tris-HC [pH
nogpgpent50 mv EDTA, 200 nmM Nadl, 2% SDS, and 6 i
Protei nase K stock (20 ng/m, Cat # 25530- 049,
I nvitrogen) and incubated overnight at 500C. The
Exaygid & swaditdbehSiitatrais fohPauteis abdNueleluseid Sfynihesis duGhg
satyrated phenaql - chl orof or mi soanyl al cohol (PCl,
a f Regan n Matig.op of Phase Lock Gel ((PLG Cat.

[Oﬁlﬁﬁ S 43 #Q8nsh whether the formation of the regeneration matrix involves active
basic cellular processes (DNA, RNA, protein synthesis), regeneration matrix starting

material was incubated with tritiated substrates for DNA, RNA, and protein synthesis.
Five Opticells® containing starting material were incubated with radioisotope labeled
substrates, one Opticell® for each substrate. The substrates used were *H-L-amino acid
mixture (1 mCi/ml, Cat. 20063, MP Biomedicals), SH-dTTP (10-20 Ci/mmol, Cat. #
24044, MP Biomedical), *H-Thymidine (60-90 Ci/mmol, Cat. # 24060 MP Biomedicals),
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Eppendorf). Sanples were centrifuged at 14,000 g for
10 mn at 4C to separate the phases. The aqueous phase
worm7os@nsferred to a new 2.0 m nmicrocentri f UPET/USIDE6/042016
g R EPL Gl-gigh 4 i extractior7and centrifugation

R R SO o s A R BP
Yi‘%{nBl &yt SBIRIA 6 VOIPUSB nfi et OIE(% éﬂﬁ%@ﬁgn &Sk @Jtlﬁgl@ c¥settes, 25

X g for 10 mnutes at € agueous "phase was
pltof &osfperwasdiliiedantortes ml bf PMIEMIF-d 2 oceintm,i thergmj detddentaradch

onieat® 55Blsks 38 iRk dinfmedrsT R gt B BB peag. 1.0
nﬁalih@t@%@ﬁﬁ&%ut%‘f@ﬁ%p@&ﬁ@ @b%l”t@ta@ Q@ﬁﬂl@?ﬁnﬂoﬁ&ﬁecﬂ@r a time-

The san'p es were centrif g m nut es at
zenw,ccm@l fseg belowad0Che PpéicgbR) wers mmbetedaté Fn'é°<§3 with @h eingspBere of

5. @0, Q3 oSy ¢ E8telor P 308 iy Y0351 RGBS wlll haon for

anmelscqme @mhplas ivert ledpt BiNReia S, 50!@11 elidrbeedeifaye tubes and 100 pl (0.1
spect rophot onetri c measur ement (Spectra Max Pl us,

Vorl)tfcfehOO glichigrpasetis agid pay péded)andfthg Wbesiny e to daix dhe gontents.
Sa%rg@s Wre bREH og!i'(?e @28%@ greFiﬁt?t% nW@I%waJcﬁR and proteins. The

termnéd to Indicatet rotein
predpitaeivashdded to o GHE tDNA(W&aim) @mnO0. 1%1@CMic&lcolﬂ3lAsmg a Pasteur

piflfs Thi O BMS db Rism AR g e veredial FE ALl S agsed 5X
ustdgBe Sold Ball% §Cx. TR ﬁfter%e%?lﬁ&é?lrgn il ahﬁ Qﬁ'@ﬁireétfbﬂﬁle hour. The

matrix in the Opticelr cass Regenerati on
filkeaitveais plased thie ¢ indroffScintidlatiers Cp@mb@@inta?me,tﬂaéleRSCwntlﬁC) an added

regeneration r bi.lized buf f and .. .
topar Sae SriTHo Hiab oFti ials SWets bt it s Bosin tigpid
sciapllaGON tdunter GAIBEH IR YWRE S SRARBEISEr @{Binﬁﬂﬂi yBfdesults (counts per

Results from 4 independent batches of g:ener ation
miggte) ok T opraeipiteabla meaterégh gretreporigst lnébmtab belerar @ultured human

SR B AR B S, 15,5 1120 °

matrix (M and conpared to that fromstarting rraterial
for time point 0, 15, and 2 1 using TJrizol rea
T bgaf Totah epygts. pey veile 77 4a¢ b GBIy ragsdabeled sybsigpres at ’8? zero, 1

d%§ glt%%ﬁggd B;?e c?ﬂf'irﬁfz{%%g n% eﬁl‘%%ér%e&‘agg@stﬁat R Izijlell'lé)%%l ial.

sanpl es were centrlfuged at 12 000 x g for 10 m nutes

—a- /LE‘ Q_nrl iha agHeaus J aviar pac trancfarvrod t o A Ny
‘.1 \ZE=J ] T VA O T QAT or i oyu LA A LI

1.5 mM mcrocentrifuge tqbe The soPfti on was SH- 3H-AA

extracted with 200 ml of |3 ofhypidine ZHAJED. Blaidine Mix
Mal | i nckrodt) and €wee ri fluddNAat 12DD@0 x gRMNA 20 RNA Protein

Totahut es at 40C. The aquequasOpttdse wag8.p7hansfSesoeéd 263474 249,875
new 1.5 m mcrocentrifudge tube and RNA was

RRb&frRidnatiegixby addi ng 500 ml of isopropyl al cohol

selphia#3082- 06, Mal blmckrcdt) and centrif4igati gpyat 115 95
12,000 x g for 30 Myt eq at ﬁ%. The R% pel | gksWas  3g7 499
washed in 75% et hanglvs 301 286 346 354 524
1 Week 289 275 321 289 426
Human Fibroblasts Oh 526 487 512 426 458
1 Day 14,643 12,473 27,943 25,784 69,285
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centrifuged at 7,500 x g for 5 mn at 40C, air dried,
and re-suspended in 25 mM of RNase free water by
wheavionyor he sanple at 65C for 15 m n. RNA wasPCT/US2006/042016
e ™ 1 e e f HleEk by, 69D at 260 nmd8isi ng a spect r ophot onet er
Spect r amax, del. 384, Mol ecul ar Devjceg). The. taotal
IOMI co ﬁ%ﬁqtresali% yndigatg f%ét thetsdnap Qetestablsrcellilar agtivity duripe the
MRS R HRAL & ohhat in the regeneration
}xﬁg%??§¥§?art¥hg nateg?g Oat time 0. Table 3. Total RNA
content o/regeneration matrix in the Opticelr
[ | .Regengration matrix production fluid
PIe 205 MAN0NG BdUlESt i on matrix sol ubilized in
[06E5] butd @k Aadet Gileberbibnts piek giurélet el g thphi@éolRa@ktsolved
_time point, 4 Opticell(r) cassettes were Sanpled_ and
in INYBQzHnal creesntragor & pe/ml). wdepanide (dissokied i vagst, final

cobFSFREPAL 0 BYTY by BB RHGled B e SBRGE SR FPhion 10
ngfm@ vieré ubkd td iEhikd DNA pfEmefBe RNA IRegBARE k208 pMasinisynthesis

Li pid Content [00117] Total lipid caontent in_the e
acHEEBARIPEST ESH > MhFSZPReIpign MAixdundiced droppywhelgtbleqd. The inhibitors

. for ) ) .
witl A1 JBY Pl ool on T il tbind Ry S . Thercatier
cubyess wewW fed. withirepalar chettiat Sachpdds fromh die esppctiveet¢ataents end

and, purificati.on, . J. Biochem Physiol. 37, 9
copfolgrere i@%@ﬁe.d Olﬁrdraggqtaﬁ‘ﬁéﬂgp’ s sanp?/es were stored
[obizgen R@§u1fs§§pﬂ;ﬁ@lﬂiﬁitlitﬁi“§%9dié§ ar&pr&bntbd ﬁ13F7iI§H%15 92%16. Fibroblast

anal'ysis. For the regeneration matrix, 3
contrpheultutes shhiaimahgf.n0; 20 2nd 100 nMecf caaidendtin overdreultured for one

e-wei ghed d i bat ed at ~RT 15 mn i
wls T RPREE PR SRhe-PurtERhFS Aol b, il 2
cof¥Rin@1t 0,/BOndMoBRAS d)amabiteexdbidMbof 60-70%, 80-90% and 100%

met hanol : chl orof ormwater (Cat. # |1B05174, |BI
maidity eaypeqtivrlyliedayes added and i ncubated at RT 15 nin

| v I e '
00 B LGS 85, RS S B UEES BG4 BLOGE, v
cofpbatttation 1 0 nenal),anaATIP avat AdDPa3baadicated shalt itanssfabler te gattizlly

a fresh 1.5 m mcroceptrifuge tube | eﬁvi ng f?qu y the
PIPYsHE RBiER fosmatien it X Helitesamplesh epytase hasrie functions: on the one

At ' Lot = j e

e A e e AR AT ool B R e i
actixity.alt tiepbssiphd thatompontetx pregerfton 5 15 filtenetl smples ardiuspeptible to

speed. 125 nl. of chl orof orm was ,added and the sanpl.es
thg Bccpetiat g iy tnp AR B 1St i, SO HGOR JpEEREd I those
cubRfR! The ¥YNcheX S sEAimean@biFen Py ﬁltétr&ﬁsalﬂﬂl'@sﬂng[y possibly be due
centrifuged at 250 x g for 10 m nutes at RT. The

toltheyelininphensef thess qoowiopents retainediley basplal-forosize pithe filter.
original extraction and centrifuged at 1,000 x g for
10 m nutes at RT. The chl orof orm phase was transferred

Edadnie b 7e sttt AZidAnalysis.

[00125] Mass spectrometry analysis was performed to determine the fatty acid content

in a 3 week old regeneration matrix cultures made from whole blood that had been
filtered through a 5 pm or 1 um filter. As can be seen from Table 6, a number of the fatty
acid species detected were absent in the supernatant and present exclusively in the matrix.
The proportion of fatty acid per mg lipid was higher in the 1 pm filtered sample

compared to 5 pm filtered for the matrix. This proportion was reversed for the
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rate seens to be variable with the high degree of

variation in the amount of DNA and RNA detected in the

starting material at tine zero. This variability anong
E)ﬁhftﬂeefﬁnos&mlmites decreased with time by days 15 and 2

there n_increase in t hese
w@%on ﬁ’fné) %e\?éa}fn@ Iﬁ@m SHPCHERb %ﬂ %@?rleﬁtl Gyltures were

anQBf%éd’ Foke ﬁlﬂfe?erﬁ%n@éé?ﬁﬁﬁ‘t It @éﬁﬁéﬂt Gromh {i’ablgqqie%@ﬂﬁ][ there is a

Substrate for ein and Nucleic Acid Synthesis

dratuaticigceeseatiheoosnuflanity ge ther @ituces agt ri x. [00120] To
establish whether the formation of the regeneration
matri x invol ves active

Table 7. Osmolarity measurements of regeneration matrix cultures.

%

tion

—1

Sample '

ID Time 0 14days 21days 28days 42days 56 days
1 314 -- 420 437 532 528
2 31 406 440 - - -

Example 5.9. Analysis of Regeneration Matrix for ATP Driven Metabolic Activity.
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beffi 2 8B S ofoutoh 2nf & BORIREIe it drgmy Gipose-s
phOsphifteldehyiogendse (sbhtdis phGsphatcadntifuy) Riap Géte&ed e starting
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material @pd 3yag overrfiee be setaeipdpredeminasily imthe gegeapration gatrix

as%]dc &l I?rﬁ&'@tﬁ)ltﬁh{;i‘& \?vg%é)félvgalg éﬁdth% r}?%e%ﬁfaﬁ?ﬁ h‘%ﬂ'gz P?{;}Fbas{ dE(l;f 28 and
relﬁaméﬁidw fcﬁahmteln%fchr oFtidhes. Bowewndr) the b}uldadsn ﬂrécgeﬁfdr ohig enzyme
plastic scintillation vial e vi

W%?@dﬁwsame CRIgT weisht myagRstnedhatenbed H%Wi fr%m V@ééﬁieeﬁed
PyRivd e%“@elfy?fog'ﬁﬂéﬁb eREHY ﬁragawggeaeté&e{m@ﬁﬁh%ﬁﬂhgt %ﬂ@gal and levels

resu nts per CA precipit
didraoteappedr tachange potit day 28 Agpan, tthebb:mdbedtscw\low@a htolgcabhr weight

ol fi.br qbl ast d t t |
o B preioled Sudiefag By RS ariion SRt s B e e, T
ng;hﬁe el Aot @é’&ét&ﬁecﬁé%%& ﬂéi&letﬁn@f)o&ts W&m@ré@l@&taseg(Omdatwe

s, and one week after initial seedin regeneration
phn@nhorylamcm) iasgleteatedin thie stagting Biterighantin %ﬂerrmmgratmg protein

(oot e St iy i S0 a el S BREEN de Boes

suggesting a degradation product being detected in the regeneration matrix.

[00129] Absence of detectable levels of ATP in the regeneration matrix as early as 6
days after initial seeding supports the conclusion that these enzymes are not functional.
Both, pyruvate dehydrogenase and cytochrome reductase catalyze reactions that produce

massive amounts of ATP (36 ATPs per reaction).

Example 5.10. Other analysis.
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Nudbeages @@h 29 N80 agDBNasechatl00%ffeot omthictrggenestion matrist.y

001 4] In an ther set.
Prg%ag’??g fakauel %%gep@m YR é)&pelﬁoéﬁfe@?ase Kﬁgﬁe able to digest the
m&grcentration 10 ng/ M), an ATPase/ ADPase, i ndi cated

that it was able to partially prevent matrix fornation
in 5 mfilter sanples. Apyrase has two functions: on

EXtdﬂ o8 eAEﬁ{;]aQIOH of ﬁ@e%roéﬁtb ﬁ‘lT Pé‘gh%/s ﬁP@ﬂ?erﬁ?l& 'RVl Eerat 'Mﬁtnx

TIIF otrrer darm daitt 1T ¢oayg

[0©m$| bHentahalteum@Ia@@nﬁfueﬂs y;xtﬁBEﬁnt—: SH}SS’SHUC&‘: b&t(ﬁl]ed266
npl es are susceptible to the anticoagul ant activity

Fﬂ%@aﬂ% & 15sus (uftpred-oliection, Managsaselpaiicenused (3 ghapasirize the
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tered sanpl es” nay possi
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(Catn%%lél%o(g’% Ivzlt?ogogn) tal?l 5fj.llg|/ ; ?E}entamycm antibiotic (Cat. #15710064,
Invitrogen), and were amplified and routinely maintained by passage at confluence using

T125 tissue culture flasks.

[00133] For analysis of gene induction, cells were trypsinized and seeded into T75
flasks at 10° cells/ml, 3 days before addition of starting material. Materials tested were
basal medium (BM), matrix medium (R), OptiCell® starting material (O) and
regeneration matrix (M). To inactivate liquid test material, OptiCell® starting material
(O) was placed into 15 ml conical polystyrene culture tubes and heated to 60°C for 30
min. To inactivate the regeneration matrix, the regeneration matrix associated fluid was
removed from the OptiCell® and the regeneration matrix washed three times (10 ml each)
with PBS (Cat. # 21-030-CM, Mediatech). 10 ml of formalin (3.7% formaldehyde, Cat. #
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Exanple 5.7. Fatty Acid Analysis. [00125] Mass
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Netrin-1 5" GCAGTCTGCCACTTGGAAGGA
5 GCCATATTGCGTAGGCGAGGT

NCAM 5° CACAGCCATCCCAGCAACCTTGGG
5° GGGCAAACTCCTTATGAAGTGGCACAAA

GDNF 5> AAATGTCACTGACTTGGGTCTGGG
5’ GACAGGTCATCATCAAAGGCGATGGG

FGF-9 5 CGCCTAATATCTCCTGGGTTGACACC
5> AATGCCAAATCGGCTGTGGTCTTTCC
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[00138] For routine analysis, the effect of the regeneration matrix on up-regulation of
GAPDH (control), GAP-43, NCAM-1, and NT-3 was determined for four consecutive
production batches. A regeneration matrix from each batch was sampled at day 15 and

21 and compared to the gene induction activity of starting material (Table 8). Fold up-
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Figures 18A-18C show results of RT-PCR on SHSY Human Neuroblastoma Cells
Treated with regeneration matrix for 3 hours. Values presented as fold up-regulation over
standard control. Regeneration matrices were produced in parallel from non-coagulated
(EDTA-treated) whole blood from the same human donor. A =DMEM/F12 base media
with supplements (a standard regeneration matrix production media). ITS = insulin +
transferrin + selenium supplement added to DMEM/F12 base media. EGF = epidermal
growth factor supplement added to DMEM/F12 base media. FGF = fibroblast growth
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OptiCell(r) was added to a T75 culture flask
contai ning 70% confl uent SH SY5Y neur obl astoma cel | s.
wa@Rdgns®ohours, cells were washed with PBS andPCT/US2006/042016

Py o L E Y Esr &8 bl 8¢ api ng the &8l 1s and pipetting into a

ANTRUCETNE Y AR

) ; ) . .
suf i3S o34 B IBHENR P T RAG Al 2N 2ho EMILAESbARA 1o
DIMEMTF &2 byseanedtia.dNoFetd=tnbexddimionflantdia ems addegltafiee staariday 0) of

RNAW?eI | ets re .di ssolved in RNase-free H20 and
TegRASTAIOR AT TH {PTEBYRB PO PCR was per f or med using an

[0dYHi oNCRRINARSLIS iRiFiKirbs {3k sCHIZLR théliRNIng AlShdrBrion

TX) "according to the manufacturers instructions using
matripgs: of RNA tenpl ate. Priners specific for human

er al dehyde- 3 - phosphat e .dehydr ogenase (. GAP ,
U Erpghiereti i et Sl T e e e el
[00e13] al Bcebhy-adhgHi RW-ol ecul e (NCAM 1), neurotrphin-3
NT-3), neurotrophin-6 (NT-6), glial derived
[06}\5%1 ot pcr_pﬁﬁﬁ"lfzaéﬁoﬂ\’f('GDNF), and fibroblast growh

ﬁgior L HEGH»Hrdveng.used for RT-PCR GAPDH was used
[Ogs cgntfr)g ézfinqz:é |tsl’transcri pti on shoul d not be

[0exd6gct Ed- Dyy- 1 DITSypd1af stimulation used in this

y. .The prj ed were the foll owi ng: GAPDH 5'
W@%{*AEC&MA%&% - A GACCACCTGGTGCTCAGTGT GAP- 43
(05148 AAGTORROTECAGRAGRACRETANGA 5

GTGGA CAGGGCCACACG NT-3 5
[00OFHAGHTFT DACAGARGAITSRIVEKATTCC 5'

T¢ T : NT-6 5'
W%@ﬁ@c‘%@c@%&%@ " GTATAAGTCTCAGGCCCGGCCAGTC

[008811] i N T Day- CCAGHE IIUCACT TGGAAGGA 5
TATTGcéTAéGCGAGGT NCAM 5' CACAGCCATCCCAGCAACCTTGGG
[061 52668 AAReT-GZTINARAAGTIGGCACAAA GDNF 5

GTLA( \CT T 5.5"  GACAGGTCATCATCAAAGGCGATGGEG

of] 5" B P A R B arTaacace 5
[00BHECCRAATREAC] NEGRELTTNCG Page 52 of 89 4138187vl/ U

S OB/ OBS53
[00155] N = Day-0, EGF-ITS, Rep-1;
[00156] O =Day-0, EGF-ITS, Rep-2;
[00157] P =Day-0, FGF-ITS, Rep-1;
[00158] Q= Day-0, FGF-ITS, Rep-2;
[00159] R = Day-0, None, Rep-1;
[00160] S = Day-0, None, Rep-2.
[00161] As can be seen in Figures 18A~18C, in every instance the regeneration matrix
at day 21 exhibited increased neuronal gene up-regulation activity compared to its
starting solution (day 0). The surrounding solution at day 21 continued to exhibit the
limited activity as observed in the starting solution (day 0). Thus, only the formed
regeneration matrix exhibited increased activity, and its formation did not result in a
decreased activity of its surrounding solution. Thus, the total neuronal gene up-regulation

activity of the cultures increased dramatically over time as the regeneration matrices

formed.
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[00135] For PCR, 5 m of RT reaction product was added
to 45 mM of PCR reaction cocktail (5 m of 10X PCR
wW®@edo7©5090200 nM Tris-HC pH 8.3, 500 nmM KO, 1BCT#B2006/042016

CLINGCHE, 2B L EF 2.5 nM ANFP nmix, 32.1 nl d HO

(nucl ease-free), 2.5 nl each of sense and anti-sense
10 MM prinmer stock, 0.4 m of 5 UmM Taq Pol ynerase

E #Eﬁgé%vf RA e?éﬁ lﬁﬁﬁ &% @ﬂ&f&ci’&ﬁ a® @él& (!Iﬁ)&%c?ion of
m | ni enaturatl on 0] 0]

Neait< Ektonsi @ sec, 550C for 30 sec and 72C for 40 sec,

' i nal _pal i shi f ip. P
o} o5 et TP Al e S e Thorses GG aeachppapocytoma
celB{Tsufl VR e O, BARICASE o PRdiSitd éiﬁmfo‘ikfth Zn pc §2 aéusﬁ% elt'plﬁm%henvl-N-
st a| nedvvlth et hi Jum bromde at 0.5

and B(Ras extracellular signal-

L S ng. ' :
A ke Ol SRS RO VESE g
Bradyhiaad Rl AQ SyhereiRtic Miductio® dfigduried olbidviah Og lﬂl@ﬁ&g‘m\@m factor or

addi ng nmedi um al one was used to norrml | ze the sig
pidegral gho lagtor anduierienkia-q mRG .“. FhelFl@diBgaO33 -13039,

T SRR O SPRER L TPl Bk

regametstiah neirixv The Negeseeal® ceilsredponded eaaernditg ratritan In

y.th t mat |
adfifigheibe D BIORb 0! NABGURES Gl Cksemens Qe acheepig more
eld@%&d@ﬁmﬁﬁés@ﬂ&@&ﬁﬁe kdpehdlessh ﬁéﬂﬁir (F RAL 50). These data

i ndi cate that the human neurobl astoma cell |ine
[063635Y5Kor the plenriscrseh e@etllsvmlgynqmilmam@gmermcaon studies, cells and

g b e et er RE R 5 HERGEL bR tidal fying method.
NéuwiptRn® oglRcvave &ﬁmm\éﬂ ribPOtRE MtGhate B erolBACEN e on
I ncrease in gene_upre ation acti vi ty comnpar ed to

t&fl plstie and suben a«ﬂaat eqaflperee psingl basal paesiiem consisting of
|
AENS SISO, N0 PR RAQA FBRS K

su?plementédi ©4thad0ds Hotserfergh YCitf#@?cﬂi-)ﬁ}IS@W(} daafiateth)W (9% Fetal Bovine
t 00137].. A t NT-3, NCAM | . Net 1
i &}[335 [OaIIQdMﬁ]@a 3 5;@#’; ag&?off@§ §1ileolﬁgﬁ}ﬁr%tﬁ@ matrix 1Ir1t|err;10t1ons

wér@ g8/maLsALd, ngme h?lpkﬁ]uz%ti" cotnbdGal Ip%tt&ﬁ%t (@O cell§ Ber well in 96-

I nact 1 vat é I Ng the matri x
wall mwtu(eﬁnlgas 1 Bjiosclenna, Cyt, #t4r7é63-ﬁﬁ31tA.>quehh eThe Opticell®

n ti.onmatrix wth formalin or h ener
ot Riniag I eh e matgs Were Speard 4hd e Resipaelon Hagix was
trah SBABE AL {tefledb rﬂn%nﬁl@ﬁ(:é!l mln&fq@w# 350960 31 Fhiebn), sieved and

routi ne analysis, the effect of the regeneratlon

digpgrsedl xato i n@imfrPé?g%(ICéilt |#bMTr3ﬂ O@F@H Mﬁdlﬂtf?cthl) ) 10 @apt-digpersed
NCAM.I and NT-3 was det ned fo I .consecuti
regsighiting riit bashst i G8h SR o8 REffodee® cenls

se&ﬁﬂ@ﬁeyyasloaga@l ed at day 15 and 2 1 and conpared to
gene induction activity of starting materi al

[0Q1-ﬁ4ib| eF@)eaclrprogugtinn miehe smBples wore taken for the above analyses at 0, 15
and 21 days after initiation. Neuroscreen® cells were assayed for the formation of neurite

process extension using immuno-staining for B-tubulin as follows. Cells were fixed after
4 days in culture by adding 10% v/v of 37% formaldehyde (Cat. # 2106-01, J.T. Baker)
directly to the culture medium in the well. The plates were incubated at 37°C for 30 min,
washed 2X with PBS, permeabilized and blocked with blocking buffer (10% Normal goat
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4138187vIF CT / US O/ 1HhEO ::!!..B 54 regqgul ati on

was determ ned by RT-PCR from 4 production runs (2
w@pa7os19E r) cassettes per tine point). Resul t BCHIS2006/042016
L rsnbet edl-gslinkén st andardsdevi ati on. Tabl e 8. Average

fold up-requl i on of GAPDH, NT-3 M1, andGAP-43
sefu §PTS$§?6%@Q§’£3 %%5%&%%4#0%&%30%& &3 Ho SfRogin Cat.
L I 1 . t i b r' ) b .
IOPPSISAR ALY 1l AR DS R M Rk
anfegyn@rcease orondondl xeefranttucetipttinblant) CaGrdii, DeFaloporental Studies

Pt e aBediT g anBloGking Rl 1S ST kS SRRy 2 PBS and
laBéR n@itiPMEM & GORNKM 3hLREcOMIRR A ibaMY (CHt OMAN 1 68 LiBitrogen)

suppl enent ati on. The gene up-regul ation response in

dilgted V2P indhlockingduitona Celds werefeopnigrstped wWith BloephshRE342 (Cat. #

By N P R e -
scat@ediwiths K tleg6%uah abic@3copE e GGRBEVARI0ONBURA 1 §)Xusing neurite

produced w t hout %r owt h factors contains gene
Outgromely Biereprisatier V¢i% y which is not altered

e Coit y . " _
O OB oA S NI s e
(NBXawhich iSthe.peRegeofaelt innnwhh twithxa tNel heudte IéEetteabove 10 pm, and

Up-regul ati on Actiyi 00140] Regeneration matrix
aVP‘%ﬁﬁﬁ_ ftBﬁenfg‘RFéfle@Lﬁ Bnal gene up-regul ation
[0 VI i, FMi\'feecdnEr%I RVYERS g&gjl DQs 8! i dfeMveasowdl tctor

as the inftial solution (day 0) that would form

(NGEy €t Falt 326 -0l InvitrogRe)st 1AGsginlnile senmety, theakeagmenss used

up-r lation agtivity. Fi es 18A..18C show. results
wegp axdprio gttt and ot SRS Bresteahia tiafs NepRipisgtBasal
M¥ditii, Neg@setat-Basl VR diuint +H190 n3/HPNGE; refshdigSoresRtheadk
as fold up-regul ation over standard control.

withewe groval fastorfrat ri ces were produced in parallel from

[0 084 n&gﬁ&ﬁﬁ?ﬁ@&ﬁ%@g{ éﬁ\@ N f%s ?Iggi x&ﬁér? H%&lg)%ed. The

onor. ase

averapp NOTRRE svell avastdaridad by the gesrasaNIOd vahmtfrdn therpaditivt icontrol
media), ITS = insulgn + transferrin + sel enj

welljsoniaining Napraedeso hapatvnecivm piisd 0w/ ml NEd This value is

e e

theldt3RdI8HoN dBmudte Qrigtoph foeriNewdsiectnf ceDMENhFWR ibBigare 21. The
.medi a. | = ITS + + FGF suppl enents added to

StEATHCR 5 e OB M G 2o SO P E P SRl Sgvih ctor

subEMEAT 20380 d 18 Hatwithehdne R howh @n Bflelkd 2Dnal medi a was
added after start (day O0) of regeneration matrix

[00158kat Thesepesuits indi¢atthatithe GegenemgommBtriznhas; signifieant neurite
in&u%ﬁﬁgleﬁgvftg fW‘?’lren E[eostetdqg I\fe%lrols(c)rvger?igcerllesg ?—Poew;e%terl, %Qntrary to the results

from gene up-regulation studies with neuroblastoma cells, the neurite outgrowth activity

of the regeneration matrix can be significantly increased by the addition of ITS, EGF, and

bFGF supplements during regeneration matrix production.

Example 8. Protection and Enhancement of Growth Factor Activity by Regeneration
Matrix,
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matrices: [00142] A = Conplete regeneration matrix
production medi um [00143] B = Day-12, All, RMI;
wQ 0@148G90C = Day-12, All, CM1; [00145] D = DapelP$2006/042016
k!ll”Tﬁ'iAerWlIli"“‘l['llGﬁ)IM6] E = Day582, ITS CI\/H [ 00147] F
12, EG--ITS,. RM1; [00148] G = -12, EG-|
HWUI peripherekioipodicollgsipg inty terrgynl | ?gltamm tulpws?g@}nmg TR2EDTA

RN ST < L L6 OB o
ordeDaxy gl]xﬁv thdal&E{bﬂb grRMyl seppr@fe] S Wicataidey™ thbes ddmtdimiag the
By 5P BER YoRg Vot R careag Dspipo Gyl ghioGRD | Geezer for

sto?@é% Twd @%Qﬂr @ o@ﬁ% tgbesFV@:re kﬂén oB‘?@f the leBR1 2Rl pRead
y-0, None, Reép- [ 00160] ‘IéAOI_L None, Rep-2

ve{t@aliﬁ o A@Wﬂ@n@ elowed td:hthraé g0 @Chawed, éhfeplysma-

et h e rati t ri x at da
e B0 e f Bab SERTH R ok R TRe s B Bl afy e iR o 56
cofieslabe aAndl €hd énﬁr@&@itéﬂtm thO kdﬂﬁmﬁlﬁg teayute} wetdiglaced into another
surroundi ng solution at day 2 continued to exhibit

50pvh gonirgituleey After thpropghmiapg ef tb@cs:onwntswé eaghggomiqalytube, Sml of
ea&f)(]:dﬁﬁéa?ﬂl %@géfef* g%lc (il' ﬁ'tbSSeggtgjtey SdrHl Eaﬂzamﬁg dﬁr ﬁgrgé]?ﬁ ut tr%gﬁlll 8?1 TR-10

matri x ex I'ncrea Acti Vi
mediizdcanedinihg 9 00hg /i nerve gﬁrvﬁhfﬁdma@t(ﬁm tThedfR-10 $nedia composition is
surro ing solution, Thus, the total eu onal
shpgn Fb‘éﬂﬁ%& AritenErqrorahymiging qféﬂ% eeireel Fage camsadube, the
b
SO ke R b P T ST L TR g ler
and tienSdaces dtp newB.0ntfcheics] tubesRdpong AR dhmhdia coxtammngREHIOng/ml

N@ %Vrélg %Y%:ﬁeig milagcr the contents(c;fn Ly E:(I)nolcnal %];bel\el%ﬂer\ll gO?nl. After thoroughly
mixing the contents of each conical tube, 10ml quantities of the solutions were injected
into separate sets of 5 Opticells™, and then placed horizontally into a 37°C, 20% CO?2,
2% 02, non-humidified incubator. Thus each Opticell™ received 1pug of NGF. The
samples were left untouched for 6 days, after which 3ml of TR-10 media was added to
each Opticell™. An additional 1ml of TR-10 media was added to each Opticell™ on
days 8, 10 and 12. On day 13, the contents of each Opticell™ were placed into separate
15ml conical tubes and spun at 500 x g. The supernatant was removed and saved for later
analysis. The contents of each 15ml conical tube were then washed with PBS, spun at 500
x g, and the supernatant was removed and discarded. This was repeated two more times
in order to remove all the original solution that each of the Regeneration Matrices were
surrounded in (when they were in the Opticells™). Each Regeneration Matrix (~1g in
mass and ~1m! in volume) was then saved for later analysis. Each Regeneration Matrix
contained approximately 5mg of protein. The level of hydration of the regeneration
matrices could be almost halved when centrifuged at 5,000 x g for 30 min (and the

resulting liquid supernatant removed)

Table 9. TR-10 Composition.

INORGANIC SALTS mg/L H AMINO ACIDS J _mglL J
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[00162] Neuroscreen(r) cells, an enhanced subcl one
fromrat PC 12 pheochronocytoma cells (Tsuji, M et
wa@bkoo7/osee2ict i on of neurite outgrowth in PCl2 cRCT/ESIPY6/042016

"I ek e, RN f Mg ert - butyl ®Ptron through activation of

C_and the Ras-extracellular
| cadugnrtabriemidatied Ki nags4patihway J. BitglaninegChem £486

32779- 785 20q1 Wi Y Y. and Bradshaw, R A,
chmrateﬁ el + SSlygi ,15.014 e
1TC1 \JI Dll b‘rllu blTUIfUI 1 C‘UI T lc Uul \dl (WA') LI U_y TTCTT

gr ovvt hL-t\@me@ibn and 147.251
s. J Bnol ragﬂaﬁ'a 271, 4 501

ﬂ&%bhléﬂ@éﬁiﬁ@f or| epi gdesnh
_le][igésﬁ& LGsEAR;fRud N PCL2, 62

033- 13039, 1996), Wer btarmed Erom e Cat .
asWAChlqr B1-ch) om0 Ll g1 GlutaMAX S p 3
N\US— } LAY LILRLAY] T AA' L LA (@8 IC\JCI
P'mﬂlum&hlorﬂ'hp Neurloscr.e&al ) cel ILcHlshdmeHGinQed JJAJ/31~445
" seixih ebghomn@ neuritles. bago.addition, th&olémﬁephm ogyse7 Of
shieMEeRSed een(r)cel |'s chghnpg and fl at q__@g]mi@enld begong| nore

salvargadhadbibagic T he pr esencF of the regenerdtion matfix
THE gure 20) [ 00163]134%% | t{he Neur olslysins¢if(ir ) c@1.143
SédR6 ervedhat Mdsbagimt r | X | nibef dcti on stiuaginesipe lcel | $7.7and t he

Sedy Ervenhai¢ Moebasiat|r i X sa g materi aI S were pregared

TToUTIToYg, =AY} \zblT(I/ %e‘l I.r A\Ere

ziRRuRlahBed prior) to ohhes t er act i on Basay| by romine
culture on collT&dgen coatpd plasti C a[lgem%ubcul et at

conftuence using basar giumrconsistT ng of R Cat
#OTHER SAUPQNENTS\p i atrBailn) | 4 0 ni M Gl-luesisene ( CRIFSH:
D2Ha - I_e_cjj}ﬁgsyllerrented,mm@%

DORE bl # 35-1030sE0p Medi at ech) , LO4hHet al 52’?@2/ ne
DLS%EOQIKQ'OKAQQ; #35- ql_o’ IM?’Z% g eqt]l)yrosin-glggodﬂé¥altqefﬂ %gQP

eneratron manrixX 1 nt CtTONS_Wer e_estabtrsned
__le%q \CACIdTJmpth* RS - 2,0632 vt~ A-Cysteine HEILHeO0 | ﬁ+0.87;815l)0
|J II"ITLCU, gurttc T WIUTI oAl U At 4, U
Eﬂﬂaﬂblél@eﬁﬁlr \/\pl L _in 96- welll cell m-ﬂyﬁtim'%lCl | at es!.§6
GBiat&e'[Recrme@gL Cat|. # 146843-]953, Axygen). The

b Ti6Eh i dob_Casset tes goptai ni ng t hariuageiner at jon

lnn‘%l{ecombl}ﬁneguﬁ opened E':l.ﬂd42 € regeneraﬁ%n nmtr|0>§44w§

Terrea to sterti F60—m ||y‘J|TJ|| ceti—stiarner
Ll%O@ﬂCld # 352360, _BD_Earﬁ&\ AN s m/ol?ifidgﬂ&_"'ﬁh_g.pg‘?_g%ﬁ nto
| Liolhic Apti PBS (Cat .| # MI&42 030-CM MediFeit &) . 102201 | of

mepssper sed regenerati gy MpLiri X suspergimgih Was added to

Pﬁr@s@l;kz%l' [ cont al|ni ng %rcscr een(r) vith&h 8,5 seegﬁgg he

revious day. | um4£i FO éacrrprr)auct__o batTl,
S wmﬁxpmﬁanthmanu 168 b d o apagamieed o+ 3.9

oA Ilpl < ANCTTT T apuvcT7armaryoscgs ™t I, L and

Scpiiun Pyiiysfes aft er_ilni Ujﬁpih Neur oGhline@iefide)| cel 139.62pr e
sapssy@d for the |f or nagibon [of neuri t enpevicdess edensi on
TsiliRg | mmuno- st di ni ogsApr |b-tubul i g, As.dal | owsy el | s
were TTXeq arter @ 0avs [T CHLLgre. 0% 200 O d Y/ v
Ul Q770 1 UI'1TTal UtcTfyuc ({Cati wH 4 O=-UdL, B DdAdR
directly to the culture di ||MM@X§WJPJ | _10t¥é&_pl at es
were incubated gt 37C for |30 m n, Twasted 2X widdas PBS,
perneabi | i zed and bl ocked |W AR InQEIEGAUT T €85 dsal D%
Normal goat Page 56 of 4138187vITP I USTHB 0 .1

B 57
[00169] Two weeks later Neuroscreen® assays were prepared as described in Example

~—+

(

) N

—==

-

=

9. Nerve growth factor (NGF) response curves were developed (see Figure 23). Since
each well in the 96-well plate of the Neuroscreen® assay receives 200 ul of solution, the
wells with a 100ng/ml concentration of NGF received a total of 20ng of NGF.

[00170] Since earlier studies had showed that addition of 10 mg of regeneration matrix

doubled the average neurite length (of neurites over 10 um in length) of Neuroscreen®
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serum Cat. # S26-100M Chem con, 5% BSA Cat. # 2910,

Omi pure, 0.1% Saponin Cat. #102855, MP-Bi ocheni cal s)
wo e007@5®0hr and stained for 16 hrs at 40C usi nBCT/US2006/042016
RIEPE = b2 Budl drihant | body (nmstse nonocl onal, cell

cul ture, supernat ant # E7, Devel opnental Studies,
cellf grnogeshie l@ﬁﬁ&/)m@i Nﬁ%@eqT&@e 10}, 2B |espRIAGALBYFF Performed in order

oSSk Ay s e (0r Dbkt ol g4

I nvitrogen) diluted 1:200 in bl ocking buffer. Cells

Hoech
TSR e A T
NGXK bR Eﬁ%xe%s?etaec% z‘)’)@}b@*céﬁ@%@%@h%&ﬁﬁ@e (%SHB%Y (VORI NGF).

usi ng
Batch i t e Dapsgr owt hRB& 0- aBtilevcat i on V2. 0. [00165] CQut put
pgs anet er g sel ectedyl nclygded, total cells, neurite
out gr owt hyd ndex (&%) Wh+ieh is the percent of cells in
a well wis a totap neurNpe | ength above 10 mm and
average ngurite leupgth pRa cell (ANL) in mm [00166]
The posityqve contqgl, fornphis assay was the addition
Ofp nerve growth T@e§or (g, Cat. # 13257-019,
I nvitrogep) at 10@460/ Moge N summary, the treatnents
used wereqss fol Igyy, eagR with and w thout NG
regeneratigpn matriyp Neug@gscreen-Basal Medium
Neur oscr epn- Basaloshgdi urgstz, 100 ng/ ml NG-, regeneration

rX mage W thojgky, actors. [00167] Only wells
wth cell £ounts qugve 1 Q cells per field were

anal yzed. 4gThe avepgge NQggper well was divided by the
aver age I\g val ueggy,om the positive control wells

apasal medi um plus 100 ng/n
Thi s;val ue igy Jepor

as percent of NGF
response. ta frzqaa/4 [ pendent experinments testing
for the slg mul at i /of ngyrite outgrowth from
Neur oscregn(r) ceﬁage% |32%t,}ovvn in Figure 2 1. The
j ' ow h by the regeneration
na ri X Wi t h% (ygro l% factor suppl enents conpared
e+ n Figure 22. [00168] These
ét t °regenerat| on matrix has
2 nd |‘hg activity when tested in
5_ er, contrary to the results
..-. es Wi th neurobl ast oma

cIIs th@neurltéutgr th activity of the

egenreration—at+] o ignificantly increased by

ttre addi t120n of 1‘1%& EG§5/“and bFGF suppl enents during

regener at1%n mat r2|1$’(ﬁ’pr oc?@é’tl on. Exanple 8. Protection
! ctor Activity by

AYSRaIenor gt | 2 f8%57 of 89
ND. Not detetmmed NA. 1 Not apphcable (either from ND or one data point only)

O c
results i d| cate 1%
significat neuri
Neur oscr eze1 ' cel

[00171] Three of the five regeneration matrices and their corresponding solutions
(saved supernatant) from each group were used to determine response curves (see below)
in the Neuroscreen® assay. Very similar results of doubling of the average neurite length
(of neurites over 10 pm in length) of Neuroscreen® cells was obtained when the
Neuroscreen® cells were exposed to the NGF-containing regeneration matrix (see below).

However, this doubling effect was obtained with only 0.2 mg of the regeneration matrix
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4138187vICT / USCIiB Z B O1L .B 58 Human peri pheral
bl ood collected into ten 8m Vacutainer(tm tubes
wa@onrasng | C2EDTA was shi pped overni ght on i PET/ERIN06/042016

LR el deEdiveft i cal ly intela +4C fridge for 6 hours

magly S o g b 005 B R FoRs PR bt odk Bam g glasma-
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respppes pbininad widythe ampprpiante s rnilaneffsstse Fftqndﬁ the supernatant

as in the regeneration matrix, albeit at a much lower potency. This appears to be due to

properties that exist and form during the process that also results in the formation of the
regeneration matrix, as well as tiny particles of regeneration matrix that had not yet

aggregated into the regeneration matrix complexes.
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Two weeks | ater Neuroscreen assays were prepared as
W(alemxzmsdsezj in Exanple 9. Nerve growth factor (ING7US2006/042016
r*‘&wppse; gurpvesg; wer e devel oped (see Figure 23). Since
In the 96-well plate of the Neuroscreen_%rc)
W@@@Ay F%lé&?rm@& éeeﬁfhecﬂcﬂgléy ot NG& decrrasspevestime ehd 5C, the

AN TR SR R8s N PRSI SEH 8 lplpdpone
N@Bdetivignassdy a0l 3rgaypbldregpmpentiah ntatrixréitat was stotedlatd°C i an

verage neurite | engt ites, oyer 10
AR oy edke vkt Burk hi2belSbFas 3y Hin fiesh XA fomghe same
1ofOBr He%e@ﬂec@ vile S@efv%d%ﬂpﬁég IBFGF QREHNE A ed5Er dxPB8ments.

Tabl e 10), an experinment was performed in order to

determ ne the effect of adding NG- to the startlng
X nrlé § Q! uf{és%rc])nsct)em e';zgn%%gto o) :
Medidaﬂ&)@[(glmlgawedlyal ues are expressed as the
ercenta e of the positive control 100ng/m NGF)

Babls 1kihows pegmparisog of Hsudoseuesponse @%M%ﬂ&@nmhw

(a%\s%ﬁ@‘?i%%‘ﬁé A P S e S

DNIEM/EE2b28 thedialor IFE Y0 DASHhddib. VAR b ekpreddeis Idpekbentage of

212% 44%
the pos1/tlve control (NGF).
Table 11.
RM, (mg) DMEM/F12 St.Dev. TR-10 $t.Dev.
0 23% 5% 24% 2%
1 60% 6% 67% 11%
5 7% 5% 103% 5%
10 88% 5% 101% 5%

Example 10. Effect of Regeneration Matrix on Primary Cell Cultures from Fetal Rat

Spinal Cord.
[00175] Spinal cords were obtained from healthy rat fetuses (E18) and adults. The

neuronal cell culture protocol used was adapted from Brewer et al. (Serum-free
B27/neurobasal medium supports differentiated growth of neurons from the striatum,
substantia nigra, septum. cerebral cortex, cerebellum. and dentate gyrus, J. Neurosci. Res.
42, 674-683, 1995). Spinal cords were rapidly dissected from the animal in 2 ml
Hibernate-A (Brainbits, Springfield, IL), supplemented with B27 (Cat. # 17504-044,
Invitrogen) and 0.5 mM L-glutamine (Cat. # 25-005-CI, Mediatech) at 4°C in a 35 mm

petri dish. Meninges and excess white matter were removed in the same medium to a

second dish at 4°C. Spinal cords were transferred to sterile paper pre-wet with the same
medium and approximately 0.5 mm thick slices were made perpendicular to the long axis
of the spinal cord and transferred to a tube at 4 °C of the same medium. After shaking for

8 minutes at 30°C, slices were transferred, with a wide bore pipette, to another tube at
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8 SO PR 15 ST B L BB P ARG &Pt for
2 Mrpﬁﬂ, th@Bhethaht Wis @bndfBed RUABRIeAHILRN Tﬁ@bédl?ﬁeﬂ@-ﬂ&n the first

fromthe plasmapl atel et- buffy coat fraction (wthout

tubwa%weywc@teﬂtle 2fm1aféthemate A/BE Tring (hestritarption and segtlingsprocedure
re dZ $8r t%ﬁ?ss tﬁ{et ﬁzg)rﬁ‘ Qic'ﬁtthﬁ{t]a St u?ﬁxlh)%leg X(i]elding a

'SP érsed ween t or mn reg enerar%on ge!
61$1U£1rspetﬂ;®bmg sol uti on t he tot al armunt of regenerati on

MGTRRTEROR TR RO A o
auf&%@@ G éa é’ﬂeévﬁﬂglgu?%éd RS of [om N&ﬁle%rg%ﬁ%%o%rh%qu

pl asma=p coat fracti’on spect i
BrainBitshend\iEFiribnidée dntu R 1|0ﬁ mth elishe deedromt bfier plating amlsncubatlon

5 Qrf Bgt%@ kg(t)z, :b ;)\;g gp%lgzﬁgﬁéwvﬁeug%ﬂyeplcicgd 1?pe, aﬂbv%e(P & drain

and transferred into 0.4 ml Neurobasal—A/B27 in a 24-well plate at 37 °C. The medium

E

was aspirated, the coverslip rinsed once with warm Hibernate-A, and the cells re-fed with
Neurobasal-A/B27, 0.5 mM glutamine, 10 ng/ml gentamycin and 5 ng/ml bFGF. Cells
were fed at day 4 by removing one half of the medium replacing it with an equal volume
of fresh medium containing 5 ng/ml bFGF. Neuronal cells were allowed to attach and
proliferate for 6 days before they were used for interaction experiments. They appeared
healthy, proliferated steadily and were between 40-60% confluent at the time of the start
of the interactions.

[00177] Three different batches of matrix were evaluated at days 16, 9 and 7 days,
respectively. All three batches were derived from non-clotted blood collected using
EDTA as anticoagulant. Two batches contained glucose, glutamine and pyruvate, while
one batch did not. Single cell suspensions of whole embryonic (E18) rat spinal cords
were prepared according to the above protocol. Cell monolayers were grown on glass
coverslips and incubated with either matrix or control medium. At 7 days after the
beginning of the interaction culture the coverslips were processed for ICC. Control
primary spinal cord cells without the matrix were used as a positive control for the

functionality of the culture system.
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(OFS3, 0 Soeim et 26 Y67 Bellsreh D R s gt plafl Witaine
cellihat RORSILSTEQ dBe GRIEP pésitve) BRlidakiag thah tleyaidrs triphasic

formduring _the process that also results in the
NeHOPFRZENIHNT cSHls.twhereas daheanirol eitureishavwed nessugbeellsas ti ny
particles of regeneration matrix that had not yet
aggregated into the regeneration matri x conpl exes.
Exizagée Bl. IEffdct 8OR 4de38iabiou MPatfix Dn/HulndnSFiGRbldsts'ih Vatrb. | 62
[00173] Furthernore, since the activity of NG

[06'52] € ag8MaR Wednatdl Fredlin $bfobldshe(eBIGAES WATPNOTRSK,Cat. # CRL
al so appears to have growm h factor -activity protectin

2087 fAEEE) wereanaiaRinedririgr toytha dutasactien a8axiby rastige culture an
regeneration mat ri. x that st.ore JOf
ol A BRI st RS m R Bl B oo PR, eyt pen-

strepyan fresh NGF fromthe same Iot. The sane effects
were observed with EGF, bFG-, and BDNF in earlier
Cedls pecrs wwnsingzedmapd pinted ontorsither quanty Sipsieci® mespfarars Eintisgll®) or

anh/@prtiicé(ﬂ(lg RS W %W&g%ﬁe&&&?matﬁx formed using clotted blood

(Regeneration Matrix). Membranes were cut to lcm” The membranes were previously

attached to the bottom of a 6 well plate using a small piece of sterile Vaseline. The
Vaseline point was placed at the bottom of the well before adding medium and medium
was subsequently added and the membranes placed last by pressing at their center from
the top. Each well contained 2 Opticell® and 2 regeneration matrix treatments. Cells
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of 89 4138187vIP" IC T /

(Gab it B1 3% fnviraqesinn 10 pegal SﬁOC(kl@PQQt ‘@Hl@@}l@spf%@@inﬁn any }yashed
oy 55, L S5 ) POty 9310
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s?r?]?ﬁ)n% :i_rFﬁEooilrﬁogtgs%re( ’i’%‘getrc %ﬁ%vg‘luﬁll 'r\]/gqg WRIEs fERNES8d fPWe hard
driicie IGelibmod/pB2pticddry format and analyzed Whlle the plate was scanned. Settings
for thresholding of positive cells were obtained by plotting a histogram of the negative
and positive cellé for each staining session. Plates where the cells had been dislddged
from all wells during fixation or where no signal was observed were not included in the
final analysis
[00184] Cells growing on Opticell® membrane had a total of 21.8 & 2.6% of positives
for BrdU, while only 13.4 % 2.0% were positive when grown on the regeneration matrix.
Differences in initial attachment were ruled out by counting the cells just after attachment
(i.e., the total number of cells attached were identical between the two samples).
[00185] Fibroblasts attach to the regeneration matrix in 2 hr at the same numbers as to
a control Opticell®, but the nuclear size is reduced (possibly indicative of the first stages

of apoptosis) and the number of BrdU-positive cells is decreased in the fibroblasts
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3728) CellB WehEwaRRH PRl inFBS MEiReuthahd WHATR 200 dilkbh of Alexa-488
conjugated goat anti mouse antibody (Cat. # A11029, Invitrogen) in blocking buffer (10%
Normal goat serum Cat. # S26-100M, Chemicon, 5% BSA Cat. # 2910, Omnipure, 0.1%
Saponin Cat. #102855, MP-Biochemicals, final solution sterile filtered through 0.2 um

and stored at 4C) at room temperature for l1hr. Samples were counterstained with 2 pg/ml
Hoechst 33342 (Cat. # H1399, Invitrogen, 10 mg/ml stock kept at -20C) in PBS for 30

min and washed once in PBS and stored at 4°C until scanned, usually within a week.
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the cells treated with the regeneration trix
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sesﬁ?' Chlat givhep c@l?syha\ﬁq{eg Hfslq%?@@ fr‘agﬂa(quv\gg 4 g—{%‘cfk&ﬁon or where

ereas Fiie contTo are
ncEpha WaEx)aBEfﬁv@i Wire not fnehided in Re dmakarmtyston Otrall, theoastrocytes
Human Fi br obl ast

] Vit 018 .al .
AR : b e gegepiation P b ASED D GROTESg nugle (13.9

2 thoft Cldur héRrEeAbR86n BatB! (18% L N&%), which provides a
* nt aeT on assay by routine culture and passage at

passnbid axpilenations fmghdadzsaivaﬁomobmﬂwd ghieliscamiieDhERInal edvd injuries

0/ FBS, and enst Cel t d d
e Wik O o BB P ERRICE)  rorbrane
(Opticell(r)) or and Opticell(r) nmenbrane with

attached regeneratlon_matrlx formed u5| ng cI otted_
ky EdieotolR dognerntig Miairix o piargeh Bat Hp eQrd 18 §ivgm

[Ogllgg 6 efva LBF aql\émn{]gv t1 1 a?/regénggaggggn&@e,rﬂrequrhgﬁgls of

spvﬁﬁ%bfdiﬁjuj%"h’ﬁ)dyﬁ%réﬁ@deI nt was placed at the bottom
of the well before addj n% medi um and nedi um was
subsequenﬂoylpé‘%i@gﬁanﬁ%‘dlop e B dpicshles pl aced | ast by

ressin 0 Each wel |

I([:)o'nt ai n_gd%n%%#lé%ﬁe%&f&egﬁpgé@gggzefat| on matrix

t r eat nent Slonﬁeidns(SG’agﬁu&{glmﬁr@Q 4138187vl P CT/ USO
S/ 1M 5tr ized fro uent pl at.e
(043Y coﬁhw@aﬁiﬁ@%ﬁ el perormcqeries i CoC Hpo6e mBofes with
sth‘?({ar Ld sdrglrc]: dﬁ'fd t}%@t— %bﬁ%xﬁﬂ%ﬁ%“p@ééﬁu@s?@&ﬂe irdts (B medical

I ncu ator ours some _ o
Research Models, Inc., Worcester, MA) were used in these studies to minimize

immunological reactions to the human regeneration matrix. To access the spinal cord, an
incision was made in the midline, above the spine from T8 to T11 and the skin and dorso-
lumbar fascia retracted. Both sides of the spine were exposed by blunt dissection. A
dorsal laminectomy was performed at the T8-T9 level. The dura mater was cut and

retracted, exposing the spinal cord. In the transection studies, a full thickness segment of
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representative sanples were fixed and their nuclei

stained and cell nunbers estimated. The rest of the
woreosdiosnyes were not di sturbed for 2 additi onal PAEYS2006/042016

anng“(ﬂqm#m?d&% EMD Bi oseéBences) was added to 20 nmM
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thg %Cyeurrﬂ o%%%l a1 V@&E ﬁn 89 %\],a né;ls%fxlfg éﬁ? I1rle:€f 1jl§€lgcomotor rating

SARYBF GRS keltihH BiratsN Y. ENdue6tr-aich T UIICd993). BBBkcopds were
gl ycerol again on a 24 well plate, The plate was

reg@igpd APRIPX ABIRINEVErY SRS asmwﬂterﬁrﬂeraﬂ ligeskin Tapiepggpand 13.

| mage anal ysis was done with a KineticScan (Cellom cs,
. . i0 ftware

. . ' '%Ci% o the hard

dr| ve in Cel I om cs proprl et ary format and anal yzed

while the plate was scanned.  Settings for thresholding

Riftingsi ti ve cel | s weDesaiptiimed.aspmstiont i ng a

higst ggr a¥io obsetlableriar cﬂimbéHh)wlomm:Ittl ve cells for each

stjal Ni NE1RAS Hoemerkt oas oy PirtthQisasllyl lsip lkadr beeh

dISI dged fromall welTs during fixation or where no

signal Verterseangeanent pEonegpint At Exigasive movementiofgne joint

anal yiSi su{d)s(])@ﬁﬂx]nomhém o@onwwﬂhgrjomt()ptl cell (r) nenbrane

604 of il t1 V-eSs fr DPrAdll

LT/UW ToT U1 T UT |= | MV |y

whl | e nlﬁx;emﬁveﬂnowmﬁﬁw\@]ﬂﬁg’ ‘tive when grown on the
r eyenler Sisbhmenement of pilfthee mvete T the Hlni ti al at t achnent
Wes e |r ul lighomovementadiwo funts hadestdnsive ostvemenieaf the third.
atg achmamdtedsiveimovdniart botval jolitsrhed siidht esivesent dfahdithdird.
Wey € I deflk a)e RETAMREN of REtGofAIBf 88 L. [ 00185]
asts attach—to t regeneration matrix in 2 nr

at, t he Saamepingbih so aeighd suppocntr Pdnt@pdcesieh( of)the paw

t K nucleidl né wekshi Suppeetuced (possi bly indicative of
the first stages of apoptosis) and the nunber of

Br dU- |poHlaiterpleednient pEthgpewerideweight supportiinslopteaanly (.
Page |65 wiien8@ationary) or occasional, Frequent or Consistent weight
supported dorsal stepping and no plantar stepping.

10 Occasional weight supported plantar steps, no FL-HL coordination.
1 Frequent to consistent weight supported plantar steps and no FL-HL
coordination.

Frequent to consistent weight supported plantar steps and occasional
FL-HL coordination.

Frequent to consistent weight supported plantar steps and frequent
FL-HL coordination.

12

13
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4138187vl growi ng on the regeneration matri x over a 24h

period (see Figures 28A-C). Fibroblast cultures grown
W(Dmomﬁmgkr peri ods on these regeneration matrPCEES2006/042016
rnrﬁ@p@ * I plramatl call'y I other density of fibroblasts
‘(\l\l th sonme of these fibrobl i
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7 1 9hc BREANIPARYEAIRNL Fa At JinfPAav AR ),
jg;tfe,;:ﬁids ST R

Bi 0S¢i eﬁB‘é%’i{e% anfar PG %%ﬁswnﬁ%ﬁﬁchémam%y

di | uf i nEPEReReet AMlst ock 1:20 into 200 m medium The
ddl | s whpeclerantsaacsursgonsiytentlsdyras fosyarddimb adviaaerieenty
for an Betdpminsntpawt pesitien isTacaliehati nitilemtace o diatbd at
decant aliftoff and the cells fixed with ice cold 70%

et hanol Cogsastént PNintar &eppid sbd iGymsietent FL-FH. Bodyifbiied ne
(Cat#G&Z&{g af: gp@d) . The fixed cells were stored at
-190C foTo@&leix‘%ﬁe@oo%&rerequglﬁf R fgﬂeﬁgqmﬁﬁadvﬁﬁéelnﬁsnt

\AI\/ELI?( vvapl?;g o] awgﬁﬁﬁﬁgg di ut| on of“‘?(?ﬁﬁ%and

Kitl| (cansis T*Z Steﬁsaﬁ@}l"aﬁe e GarObaEs ey at
370C P?%St%rt%e &ARSS 2X in PBS and i ncubated with 4
20200 dfledemBrnbpampesidonsardia] aidnitiabcoginst anhhift offbus ¢
anti bodynd Cat. # Al 1029, Invitrogen) in bl ocking
buf f er Taodoidoabity, tadax)nsisj:anﬂyﬁiat. # S26-100M

Chemni coQonsiserBphntaatstepfing2h@ Coordihgied gait, Roddst&anedi n
Cat . | #1€l@ftbfce, MP- Bi ochem cal s, final solution sterile

higl ter eﬁreﬁ&hﬁﬁﬁ é%vgoslft'iéh @%aﬂ%%gﬁ&uﬁ@no@%oﬁ%@%htt H

D —

terrp=ragn&ﬁkest [ €és were counterstaine
2 gz Cat. # H1399, Invitrogen, 10
Tlﬁ ng %{epﬁ ﬁ qg\r\\ ; A IDBS ‘fﬁr %9 an 5] (.'-gln‘\.:fll ‘v“vuoTlcd
gé E : B sz and st or ed at A4C until scanned, usually
Locomotion Definition
SIi Partial joint movement through less than half the range of joint
light motion
Extensive Movement through more than half of the range of motion
Sweepin Rhythmic movement of HL in which all three joints are extended
g then fully flex and extend again: animal is usually side-lying and
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After ethanol fixation and storage, the cells were

W(D e@ansoni t h 2N HO (Cat# 2612-14, Mallinckr oRCT/US2006/042016
»c:hqmeaxh )lmwﬂt %30 min and ﬁ@utral | zed W|th 100 ni M

Trl c E_ (Cat+H .Q220 &In.-\nl 2V
T . TCU &7\
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scSiepptrg Set t i pejst indghe stap exdiol di ng of positive cells

we -8t ai ned Byr vent FL sigp a HL step ¢ takenodndt the Hisgittinate.
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Br-aoco

xru; ;g uu €S \]uurra?tﬂ Egi)jg%ﬁ {s}%t Wﬁgﬁxﬁuﬁeo@?c h\pg fram. pide to side or
oSt

( 'IBStqbil.yy oyt PaH SV‘EHS without regeneration

matrix (18.5 2.49%, which provides a possible

158X RL AL LR of QhinkiNGr PRSEL Y de P BE i e;:i u g e\?\/l tg lh i al

[00E303 Nne FiduroD9 shadwsi nssutis ot adl ﬁrmse«mmr soldges 1E>rﬁt§'p\?hereiliﬁe
Ef f ect .of .Regeneration Matrix on In fﬁ% {}
trangpadiop ﬁnJvfrl%wet[eG’é?és’pthf@g@Wﬁ%tr@atﬂﬁ OT {5t Wit é’og‘lcipﬁ?ﬁ gt got
n r
ﬁlgefcc)lrl%' H6RELEA g[ hﬁ'geﬂéééﬁutshgg; Wis 4 fﬁ%_p F@Q@?&ﬁn@ftal?t? laB@biated with

I njury node te Transection
thisGypmefdafdyadue.to theHemdrig of thersp{nBl cord dgbgcand the gistlts depict

nt usi on mm wei ght. dr ..[O 9] All
el atione LS LS B Sia ALieRt st BER ot were
mPiR QLR Bwiiil RSt ANR LY E et IU %&@ o@ﬁﬁndm&t AIVE@EE Bhimals
ani mal care procedures. Nude rats cal Research

wmlbrbgbserammmatrwmpé@taethat sm)wmtéeaﬁéé aveeks mcmé@éury/ implant

studies to nmu ogjcal .r.eactions
sh i ey B aRS CHERE) T e aliBOE O Wit b &g weets
podinhplEhtS TR tMRS cHRELR ahithdlsuriivitlgl 4 Gaastd @éekst howsd o Gubstantial
fromT8 to Tl 1 and the skin and dorsol unbar fascia

impsavesmenbever et i wedketvabratiphgeri¢s- ne were exposed by
[oﬁié’ﬂt %’uﬁﬁ&*ﬁl 'ré) The fits receiving the regeneration matrix implants had

significantly decreased number of lesions (cysts) as well as the average volume of each
lesion above and below the site of spinal cord injury (surgery) compared to control
animals (see Figure 30). This means that regeneration matrix exhibited neuroprotective
effects in these animal models, resulting in more neuronal tissue preservation above and

below the site of injury.

15b. Hemisection spinal cord injury model in the rat.
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dorsal |am nectony was perforned at the T8-T9 | evel.
The dura mater was cut and retracted, exposing the
wa@pimakosenrd. I n the transection studies, a fuPCT/US2006/042016

~trthiek pegsagegnmnt of Page 6Y of 89 4138187vl spi nal

rd cut between T8 and 19, 5 mmin |length was cut and.
wfé@eﬁf ey Ui AeR S Tl eeqpPEHORBIatiH s Implggred into
thezéﬂiﬁalcofaoc{a%a‘g@é b§heRRedias ﬂ%ﬁ&ﬁé&ﬁ@&ﬁ?ﬁ% 1 Qhe”’sﬂ%ﬁl cord

efect on the right side was surgically created i n'the
wasgkpeted @o dekcribedabayg@ané adtrhmndefiet on xhe mghit aide waasurgsedly

TR A
peffifd bshOibriRbSlimal RRCEND Oﬁﬁdzx%gﬁa, e sbfk?ca?l?iqﬂg&iﬁs(% @Efdct allows

was inpacted by a 50 mm wei ght drop using fhe _
bladyeygonarl hdorheton fingads ofwigls hand limbd Regeneeationenatfisr 2

. i 0§ Ur: the 2 [ ecover eri.od

iRt R 00 L ere el Sl E o B RO PR G

compptedid ach-implahed sphthes (1) d Thehas-anplahied tbetrdlrintthals died
rea. AUanimals were allowed to recover in their own

be%é‘@%@ fusBRBsvaaauRiodsf ésteekn of antibiotics were
adm ni stered for three days to prevent infections.
Sensory and notor functions of all aninmals were

15pefContision nhodeheSaiisd dorddajoryinrtte tab. t he nodi fi ed

R A e
ex{id_;yze% ﬁﬂ% 88% ek thdusd 850 thnh Aefrht érogl\tﬁiﬁgothé MAGCEPIMPACTOR

. BBB scores were recorded approxi rmteiy
(fosmerly the KMRACHGR, N6 M K ack Geater ifort @allabnratiab Nesrak@ience,

d . Table 12 B , ttie, And B h
RfRe b e e S L R Rl egS R TR0 E0H py veshyand
theh. alsScéA B gddy wal peorhadal wheks theBBEaPedd RidsieRpSscBaae k9
of 89 413S| S7vl 15a. Full transection spinal cord

.

regeRgrgHon makrey plagediadgacenttto theiplupprepi Figuse 39 skavisibat regeneration

‘ ma{ﬁﬁ)g H%x [Snthi lfs&)J kﬁ%fo(l@srﬁﬁﬁtsk&gs ﬁ‘l:: ﬁﬂ? é%sc‘ W@ c%%%iomﬁa?g%dnspinal

ansection 1njuries were h regenera

comtintInitbds study,eX¥5t rawi Hall cuntusios damegd imdlictgbén fhelrl spthabyord and 19
In general, there was a_high |evel

bl ood trols. ,
ame?a?%?%%r?%m? £y sensesion ¢ HI theisurviyipe apmaly, Japnigeeds tegeived
reégﬁ&aﬁ&i’ﬁfa{ﬁ%{%ﬁaﬁt? Qn@?'sé?%d gsocfoﬂtrbﬁélﬂl&lqsm b laebd

epi ct neurofunctional status In aninmal's that survived
bicdegitadlyshadivated kmplaBB& mrwces] wegey fomnl thoy saliraplat). waek weeks

intervgls for up to .12 t eks post - | ant . I
gyl e diPonrsgonbnie Snrbm e 3 non-
impldhitet C6Akralh wWeRddiivet BIIE HraA0BE tHefd HiVikiHBInARLls SRPMEFhIuated at
5 mEroved BBB scores (Figure 29). Maximal 1ncreases

éntsevels (Higuee 32)mddie segenstatipaplaguit impiaesed hniswlcoetentd as in
thegfgg gliaalgﬁetcfig{l \zﬂﬁ/ i1e§]t'gisgé‘[iolnerr"ilosc{els(.3 %ebﬁglogﬂgl\f\}@%agt?vated matrix
implanted animals partially recovered indicating that the structural properties of the
regeneration matrix alone have significant regenerative potential over controls that
received no matrix. For one of the control animals, an apparent substantial spontaneous
recovery was seen which appeared to be due to an incomplete injury. However, the
minor but measurable debilitating effects of the second surgery were overcome by the

implanted matrices that resulted in a significant improvement in the animals.
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I mprovenent over the 12 week eval uation peri od.
[00191] Furthernore, the rats receiving the
WO e@afsmet i on matri x i nplants had signifi cant|BCT/US2006/042016

s nxmaqr;eas;q;qnw@‘e‘r of lesiong2(cysts) as well as the
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Figure 31 summarizes results where regenerati on matri x
injngsssiterp Tan diftprend meodelreverp fasted in ordgr @ag@m dmyidea of the results of

ea@l? g)gg 4 ﬂj 061 S:cfe{% ngmggosmgfic? géng&grbigl%tmg}%g%) ih é)tigé%a %% getan

1d@‘fbﬂvl71ﬁch in@dnty modde a vaensutigh atrlxyappeaed estwork bdaelns prmﬁd was a
cord. This nodel is nqt as severe as the transection
clofpirend airide baman FegeasREonBRRE PraroHRg fngHenal spcovepyin pigs with

SRR 1B ok LS O b i
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incr ur.vi v eII as_.functi onal recover
v ieThe SNl 218 nelbhisteih DLt dt e R on i) . The
poi&he i;ﬁiﬁ’il 3bided nfRd EHaﬁbS%‘id@i?tﬁ&al ‘EH tﬁg heShR 5FinhNSrd i t%fms of its
BBB eval uati on peri od 15c. Contusi on nodel

ml@foegwcmlertt roth TAfark3, and thttses aapod podeloR} deternyining any potential

t he .d t h. I
B B R A R B o
detﬁttabletb&fd‘ﬂja corternYRwict SeehMrassT 63he fpi%s"tﬁiﬂr&’ce‘i\kbﬁ th&klman
| MPACTOR, WM Keck Center for Collaborative

reggageger Matiwe Immantgwelding 3 pigs thay hady rgsperasgn mpgix injected

o BRSE Ab RURE f REPYBA LRI L5, e o
s@xﬁnaﬁediffamﬂlcéMeneégmmlﬁaWemhaaMtroi apinadie ahdide agiemdls that

the injury area. Figure 32 shows {hat regener t|on
reqeRyed;t ﬂé TeRpRARIOn AR 4pplant HﬁPH’(}%%ft thRip verdieand behayirs,

Aadifg ¥ed hk
lns u1 %’/% Zegalﬁ)gtgéervﬁﬁ(gﬁcont usi o% arrage | n?ﬁ ctgngmcl)?m %ﬂr reatmg’
drmbmgad;octab irderaptiorbQurarstion lasd dclﬁevatmdneﬁamkmdmasng that the

SI on, urv : .
regedelton bttt bR T peh o aden et i pies.
[0615] ' OTisq fiBlpTesttiiaih dn8 GRINVIERRG itdpRintAioRiiQ k&ae 6ﬁihle¥ngs and

i nactivated inplant or no second Surgery (and thus no
subjagibditnt Tuj- lstaipingsiailicatidd that thejmplgnted remgeme@lamatm had induced
the%thilgllan‘% n'a l %vnﬁeeu%nsélat Itl{]eas(.lzttelo\fgﬁlga cor& njury iy 'ﬁ)l an%?%o%]sdthat the
implanted regeneration matrices induce formation of new Tuj-1 positive neurons (shown

I eS| Qn above an beI ow t e sl[tt e

at 200x magnification), within one month of implantation.

[00196] These preliminary pilot studies suggested that the human regeneration matrix
promotes locomotor recovery in pigs with SCI. Figure 33 shows the results of these
preliminary studies in which a modified ASIA scoring system was used to assess the

neurofunctional recovery in these animals. - Some of the pigs started with very low ASIA
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controls were alive. BBB scores for these surviving

animal s were evaluated at 2 week intervals (Figure
W@2)07/03(9e2 r egenerati on matri x i npl anted ani mal BCT/US2006/042016
Loy er ddds i the full transection and heni section
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by th
pigsreraiveckaaieall aucetrgl Io@litd fhe ekl Sdemh thrié apipal cords at Ts-

1, TRURYSEROh 5 B o0 b Bl s g i o

spRebené r-aint overd/anplanted svithaither A¥brhanTeigencriteh matnid or an

Supports Functional .Recovery . in, Pi Wi, t r.i ment al
°q aﬁaf AP O?F?Ia%f‘é%ze_ ﬁwmﬁqloqdrﬂ%t%@ﬁ e ﬁ@gl%?ﬁ}q gl cord
seveldb 8 SonthR 6t M@@e&ﬁcg&iﬁﬁepﬁaﬁ%@@fb R0 elRertherkdl surgery and the

received different types of spinal cord’injuries

implamtrachl] apienadst were irautinetyeahstrviep forshrggeasan overedl health satys,

W e ettt T DS o T Sl el e, 10
(00! S WEhRiall9Sdieer A0 hftEiveioht-HRUAED Pigd Wdrél R dehidel o 8

results of each type of injury on the | oconotor and

gremsss Ryanimgls eachibiat wsre implenigd witseither f humang eageneratiepeaatrix or

of j L Q- [ at i X
ol o gk B BRSSOt 8 90 L L POSRLA - o
in Itlﬁgegﬁfe?dﬁioﬁnna’fﬁk h:h%tv@(?] fnthe bmdfma?hmm gfo?t?@Vémdicdtimg that the
pigs with SCI, with the nost signifi cant ecl. seen
hum?n%&f‘é‘te@tlpﬂﬁh?é‘tlx WP Bes 3é§°°F3é%‘ﬁngLHﬁ§ IRGRERSE F}Oﬁ‘@fﬁé’ﬁslatwe to the

Cl&tg&?}ag{eeéisg%ml cord tissue. These experinents al so

pro an “opportunity to evaluate the tolerability
[00199] poRegdnierdtion arfisatiy implattaton eppearddt bewelteblerated and generally
The

L npl ant . orcine spinal, cord.is. Mmre_than 98% .
safe B A~ APt 41 e Lo ORI AT TLS o feieoy Somarizes and
coflpafel FMAVEMNTRRIhE EARY d2pikQinltBe 1RO Erduy S Thére Ived®R6l detectable
nodel for determ ning any potential safety concerns

différgncestie theayeangotal iverghtraaing &f piggduringthe firsi Saveelismmith an

P oG o S R LR Soel Bt RGBS L5 P Bbmo ie
dukifg enelaattivowddRE bf the isttidl pBtiod.| ThdsddhaGudeddt et thBatgehadtion
a regeneration matrix injected twice into their spinal

matgK ds wellntolprgtadiip Pasisad iy otshiveficaly taxiat Fiheamgregthe data
RO RE s SR i L BRSSOl s

oveetheicestoltpigs dielperibe Bhi towo wedks oR therspidyrneriod. t er ms  of
t hei.r weights and_ behavjors, .includi 3

. n ener al
100  hesemaionaetions i Al spHealhustsh Bl ahipang then at
1-4vBell 1hBir{alE B4t RYT using a modified ASIA Sensory and Motor Skill scoring

system for the animals’ hind legs. Figure 35 shows the locomotor scores of animals
implanted with the regeneration matrix or with the homogenized blood clot.
[00201] In these studies, baseline Sensory and Motor Skill scores were measured 72

hours after surgical SCI and implant, used as the starting values, and then scores were
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o e ngr
Ty ;
nte o

drinki ng, social interactions, urination and

def ecati on behaviors, indicating that the regeneration
W(rmﬂom'oxmi)zs well tolerated and rel atively non-tP&T/USW€M2016

Lhsrphgne e mtioripi gs. [ 00195% Ti ssue sanpl es taken one

nont h after .inplant nin f the S
de?ﬁlﬁf@é@é&’etléygﬁfwi@?fa Wele- e oot od T G0 Upg pegen recovering
1o¢dmttarﬁrac§ h@O$ ARIcAbOR-olREdihal BACLH eﬁ)ttgastntﬂwe k of th I

formati oneof&gﬁew neuss(grns a{ tﬁeﬁfsjsl t0 spi nal - coor de surgica

SGlsind thyese Falyey @ac‘a‘md@hmt&ltﬂhwts 2 Hevaehppmntmpllant No significant

d
afSGERCHR T, BheiRe o BRas oS Sand e AieBap] Ghipe Nefeppiion
mAHL ah® Blobireplants® h@&b@&m&%thisoﬁﬂf Ybk TinRSRribl Shi¥hidds that the

pi | ot, studi es suggested at the human regener ation
regpRETatiQn Hradive tess Nobiapade éunqh@n@\mqwemnpﬁ Gsnignaln ngGloes it cause

ag)ﬁ@ hese prelimnary

angta Flgrsl,ﬁl%r@ Intol%%%t%lgls ﬁmﬁﬁ?% scoring system was

[0az02§l t o a@saﬁﬁudﬂaﬁm&uwﬁm&aﬁmrpa@dlorcemomy yecoWery RS @bserved
. ani mal.s. Sone of th§7€| gs, started with very | ow ASI A

in pigeanimpalsappyximaely ¢ Meels RosESCL. Theyesovasy t%/e@d&sayed in the
rof HEbiGn WA LS MITEAHY afinal M (RAE RhERlond DU Ol BPEE
obsmved ia theiclgt umtlamtaql amiimals. andeththedsamsl yaist fdhadifferaploesr in these

ASIAsc 0197] After th Ietlan t hese
RO & 1 Bt ATED R bigicalsa B T Reb S au T sEgnt (0=
0. (?2 f%‘gﬁlgﬁgﬂ’ Wgtlalé ':ﬁtﬁfglﬁgrrté side th%lf%@eﬁf&ﬂﬁl@%ﬂf'}})%@ aﬂiﬁ{aﬂé PécdiSing the

ed in pigs that had feceived
re&e}@p@?lpnﬁmra?t (Sgiradb). cBrampel hlgh@svarlahlht)hwmndb@ tdgeneration

s re elved I nduce
ot A S Bl o T PO Gdnicve of
regeBerafifn mam)dbtbhigﬁ:ah&mv&?@hdt OAs nét yeMreapiddits efn@Lﬂdi&Yﬁﬁnzﬂ}{notor
renmoval of the 5 mm | ong piece of spinal cord -
scofet elnarpathpeiat Wes wﬂa&te%ép hgvbeearpt pleeys H6veacksn nat rix

n f e
(065037 SRt B, ERR R inlBRIRTER EEH e MR B8 is sate and
wedletoteraibd frfmgmxmlﬂpﬁmta‘slsenstoqxami lot@aotoe t@b%’i‘ytaﬁelt é‘tﬁglcally
. X jmental surgery and the inplants. Al animals
m‘\gdég‘ggpgﬁti nely observed for changes in overall health
status, weight and |oconbtory responses for 7 weeks
post SCl and | rrpl ant [00198] Initially, sixteen age-
s i Pe gyyStudgr e random zed to 8 groups of

- 7 wer {.mpl ant ed 'he'thr.a n
wffl&éﬂn?ﬁﬂ@ﬁéo??i PR et S el
peFb@idd a NAVISA (NeERIWGLAIOHN & SRVREEHS I?)bféﬁhalcf@f a!ystemlu 'tdéﬂcrty

- two in the regeneration matrix and two in
assgpigtediwidhthedmplagratiop of 2 regeeretion mgtrishaln this @tuldmmrcgeneratlon
ma:trﬁ}g g’ég é@%lh%d [ 'tsgbcru svtéssﬁes 81? L@ rais1 (gtm lﬁ,sp(g%tf%raale) The

coﬂfcﬂlamclé (:EROD. 9%%&1@)‘&59 SHhilEBY irh¥laht®l i@6taakhBhte group of 14
earedto b e wel|-tol erated and enerallyr
rats ale and 7 female). Animals were observed daily for mortality and overt signs of

toxicity. Detailed examinations for clinical signs of disease or abnormality were
conducted weekly. Animal body weights were obtained prior to implantation and at
weekly intervals throughout the study.

[00205] At 4 weeks, the animals were euthanized and blood specimens were collected

for hematology and clinical chemistry analyses (all analyses performed by NAMSA). A
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e

safe in pigs conpared to the clot inplanted, control
animals. Figure 34 summari zes and conpares the weekly
Wme(mgmsmgai ns of pigs in the two groups. Ther ePGBUR20M06/042016
{{rdlﬂ it el | u;il Her ences in tthe nmean total weight gains
pigs durin first 5 weeks, with an _increase in
nefﬂ?eswa@mn %ﬁ%ﬂ ag{ sqlfpded @@@mﬁe%r@.eéﬁl%mgbeﬂﬁﬁ@ arcewsed
m%lgglcgme r Twﬁlbeetaﬁéo% iR 'eash } dawﬁ\ef%%%ed from
he st udy peri od ese ta sug st th
caclegit red @tatmnedmmroscoplsal\tw Mmmlsempid; evhluatiopiod theaintplars sites, as

s S P bt el AR Frobloie b BERR e
w@ (t8i RIS vveiglﬁlr@udmﬁ&namrgytvaﬁm@ oy E1ticAD 'cHénﬂHff lvBRles were

e last two weeks of the study period. [0020
anﬁlé’mf@tlﬂﬁcﬁlbﬁctl ons in all animals were neasur ed

i ah|l hen. at . 1- t, SCl
[042s} 20k rElealh AR Bl B SR RBRR0e o
(regyﬁdrﬁﬂi?ﬂn‘ Etrixh &)lmlﬁ@blﬁacuﬁhétdlshm?&nta‘ﬁbg i the3bt. IAWSclinhl

| ocopotor scores of aninmals i anted with the
Obﬁeéﬁ%‘wé‘?altqdé’ﬁ"%ﬁlﬁﬁal%@C@PSW’P‘HH% entealegan; aghts| ape @rgan/body
rafftsbere WiHEPAcoople HEHE AUNEULE St AR RELICDR artf PR controt
tregnnegit gajup§ClF hern aveirerynd dmngemdrd:nﬂisolb g}evaﬂilardrlchmc‘dladh&ﬁﬁstry

nd. t C e 73 of 89 .4138187v|.P CTV._US
vafies i M i gl on Fpnild B ACUTE CONUAATY 1 TR Biplpgiesly gienificant
or fel¥BE kStredtn@St with BRLE: 8ty THOHRSLEGR @V&lﬁ%\ﬁe&f‘ tﬂegselected
| oconot or and sensory functions (from spinal cord
tissyes é%ﬁeaMmmeﬁld@nWe@ﬂ«sysiﬁnmmre)xmygn el groq) treatetl whbge
nstant, |.eve weeks post ant
reqo R PR £ PR P a8 er, e B PRR mt 1bte and

ferhsle 949 a5 c@:ﬁb@de‘i’mq{e)a thodshte @far iwHeR @ohPaRASYiBH the Baline
matri x and cl ot gglﬁant ed groups during this 2-4 week

refefenge pretiobgatqriadi Ehis latlgr tinding inhwithiagheeange ptiﬁxnm@me)@f the test
I
facgﬂgtgifoxp%;a(l:daa%g %glﬁ{?u agéﬂb?ﬁ%n s[tgr?aqy 51{3’/ oﬂ ﬁllt %Q%J ﬁ‘%e ?Ic' )écglrogenem

implant@n diis c4s6 R M2dn v@hblaﬁlﬂioﬂldeﬁeéd ﬂegateeﬁiiﬁa thiltris 875 6! lanted into
ratgpfﬂl oconpt ory recoyery was observed ,in nost ani na

ourlysica) ooal igegiiandf ajgaenetion maEX aghoss giegics does ot lead

0 Wﬁ%eseﬂ‘}fi%%’?ﬁe% RSO A TREp ot A SR RS ocal
pathnlogyeviehamplamsdan thechan SiCphtentA det ai | ed anal ysi s of

the differences in these two groups at the 7-week tine

poi nt indicates that there was significant inprovenent
Exbiiple 8. icrédopid %v%luﬁﬂ&n §f StRtibHEbinShind] [dded REgGetidh Study.

received the Iinjury) of animal's recerving the
[00283kn eAacgemraﬁan piagriy Wagumda:ﬁscj intd e emm;imdmutag agrin whlch a 10

PR S e et FRERERY oo ek BB St cond
wak %thﬁﬁlb@ atstolegiedlly. enReh@4ll sgﬁlaﬂEctrﬂ'd&feBt PR cepically consisted of

activity that has not yet reached its_end-point (final
sevgg enntral wallerian axonal degéneration and neurophil necrosis that extended about

4.5 mm in radius from center (1 cm total width) due to the surgical removal of the 1cm
length of spinal cord. Surrounding the regeneration matrix implant were sheets of reactive
glial and gitter cells, some with hemosiderin, as well as sheets of apparent primitive
mesenchymal/reticular type cells (see Figures 38A and 38B) that appeared to be

expanding (filling) into the spinal cord defect. These cells appeared to be involved in
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score) value. End-point was estinmated to have been at
about 16 weeks. [00203] Taken together, these studies
WO p@7oste2 t hat the regeneration matrix i s saf ePeNUS2006/042016
Fopy el gt oberatied 4 n pi gs and 7pronot es sensory and
| ocopot or recovery after surgij.cal i nduced, S .
Ao AR o7 TG BE e PR e GGy o g SPB 0% Shitgperiphery of
the 3edQRS3 Was thicREMhd 8fthe wp@mﬁéﬂ&% Gath i8drbah¥d Y@Stive fibroplasia.
d NAMSA' ( oH) to

esigned and perforned at Nor t hwood, )
ThevEhroplpsia ehpeapest terexpand flong ty depsorneningssiag iatsypporting framework

RS AR Rl P S ns HERTAERA uppor

rebdfRkaIVneA theinfied spikdebaneous tissue of 14 rats (7
male and 7 fermale). The control article (sterile 0.9%

saline) was simlarly inplanted into a separate group
[08208]4 rThe $oregoing Hescaipton isfinienfled) to barxpmplaryvsyrature and 1s not

. observed i Ly for.. nortality and overt.,.si.ons

i1 & Batethe BB of i v RO Vi, olsee. Ope of

ordine8askel] @i the ARGTillRdpbiatideethet ceptatiebeidicaiek nyay binhadd to one or
body wei ghts were obtained prior to inplantatiqn an

mgte Qs epbediments of theniesugmsentioniesgihsd perqip ydnd) mﬂglfwaﬂons
-anj ol is -and i

e T e S e L

matefihly Sesimpddrherming| sy entonf a3 rwetlhskad dxidhB/AApplidetidag evill be
of 89 4138187yIPIC T/ 1,1 S J O AIM-L1SOJ. .. B 7 5

anpeErbiosspepd skillgpdercite ¢nd Ate wlnded @obedpg{'aﬂef Withiy the

mﬁéﬁ%&@ﬁmg&ﬁﬁ&@ed and processed histologically. The
subCut’aneous tissue around each inplant site was al so
exci sed fromeach rat and exam ned m croscopically.
M croscopi c evaluation of the inplant sites, as well
as sel ected organs was conducted by a qualified
pat hol ogi st. Body wei ght, organ wei ghts, organ/body
wei ght ratios, henmatol ogy val ues and clinica
chem stry val ues were anal yzed statistically. [00206]
Dat a reveal ed no evidence of systemc toxicity from
the test article (regeneration matrix) follow ng
subcut aneous inplantation in the rat. Daily clinica
observations, body weights, necropsy findings, aninal
organ wei ghts, and organ/body ratios were within
acceptable limts and were simlar between and within
test and control treatnment groups. There were no
changes in hematol ogy values or clinical chemstry
values in either the male or female rats that were
considered to be biologically significant or rel ated
to treatnent with the test article. The m croscopic
eval uati on of the selected tissues reveal ed no
evi dence of systemc toxicity in the group treated
with the
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regeneration matri x. Based on histological criteria,
the regeneration matrix in male and fenmal e rats was
\N@@MBM&Ban to be a noderate irritant when conper/Es2006/042016
e oy et Byt nesgsaly negr ef erence dontrol material. This
Tatter f|nd|ng I's within the range of experience of
Wh@élstcé@meda?cl lity for evaluation of bio-absorbable

1o Ao S hpliEan SHILER b Rao e BRR B Bgon mate

coBReIeS Gbpsaf: mat ri x was implanted into rat). In
conclusion, local injection of a regeneration matrix

acr og)sprgﬁé&gégl igpleted Hsyuesamples o any si gni fi cant

t ' .

w 1| OHEhBE e HIARAL Bl Bl FERRER ch el bl

SCl p)ahcwatmg t&(arqlihhlr I‘kﬂnleuo: ammcubatmnﬁhaﬂnbart foon f@dt period of

RS SLEHEH L ROV a‘?ﬁiﬁ‘&éﬁ‘i‘@@ﬂ?’f gige it sbgoncratibn matr,
WRSRE! AtMRRE He rEQénefeﬂw\é@bﬁ@t}aof]tﬁe RRBLeR 8i ALY bitlS t1§991l3 nal

cord had been Surgically renoved. After 10 days t

regpmmaﬁomatdxwhsnm amentbe fikgt 96@d>d>gﬁ‘ tirak,| whicll bleange it regbnerative
ct m crosc consi st ed of Seve

oD P s TG 5 B PR O e RRed RGNS FeihTy.
deRlpasdnsot 3 aéneative e et AR ihcrdase inTBgbibrai dégivity, QY

center (1 cmtotal MAdth) due to the surgical renova
cospbipgféons dhareafngich of spinal cord. Surroundlng t he

rege reagtive

ol i a{i')e @&gfuggintth?agél 1ff?r| %’alb@@ﬁaam lt?%u%qg%%l%ra on In(rfja%rl)té s vel |

as sheets of apparent pr|n1t|ve mesenchymal / reti cul ar

type_cel |l ures 38A and 38B) that appeared to

F
2. be er%\Wsﬁ’ﬁé ?glia}rﬁ ngeeh the ixqeatediissas saaply 1grelcstad from the

8 187V g%f q;-h?s%?er l%ué Q:ogl‘?ec?(}%ﬁ%sgx@ deéJVfﬂrelg%?ﬁ:%l?eé 8fve ﬁgsue and
cm@@nahnﬁﬂﬁsuﬁ and regeneration of the spinal cord At :

the periphery of the defect there was thickening of

the | eptonenges with increased reactive fibroplasia.
3.The Thdmebast slaARASANhEL e RORAGDRLO E‘Qnﬁlg % selected from the

| ept omeni nges as a supporting framework for these
grapp apwsidting of rareyndetisspe dleuhalrisbie; end vascaler tisspe, andicombinations
tha.ndfappeared to support the regeneration of the

JTUred spinal cord. [00208] The foregoi ng description
is intended to be exenplary in nature and is not

intended to be a limting recitation of the invention,
4its Bpmpthad phplaing ] of dewhereiethe isodster] theskg sarrple s sefpctederom
§ciate that certain nodifications may be
1h§§gﬁy40hgﬂgﬁér nore of the enbodi nents of the present
| nvetidshoof Aewgan betennssledted frafi thd grmvgicbhsdgingufshafolowing
nonet hel ess thj.n the scope of the present _invention.
Syﬁ&ef”ér ?%@W%%ﬁféf HERSTiG, GRARRTI; GICEeIPTgy IPHERG RSN e

Ve nQRCcAS, wyggﬁgggﬁ&w@ r}@éeplﬁa@&&' &@f k2 NhdMohdbi %1 ns

apparént to one o are inten
ﬁmmmﬁe i ncl uded within the

placental tissue;
umbilical cord tissue;

and combinations thereof.

5. The method of claim 1, 2 or 4, wherein the tissue sample comprises blood.
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acconpanyi ng cl ai ns. Page 76 of 89 4138187vli Df SCI S

I-EIlCAJIB 77 What is clainmed is: 1. A method of
w@eadosiong an acel | ul ar bi oabsorbabl e ti ssue PCT/US2006/042016

Fe 2 L Eegenenai- gkt ri x conpri 8ng steps of: a) providing

an isolated tissue sanple; b) renoving cells fromthe

tissue sanple to generate an acellul ar sanple; c)

i nc | t | bu SRRRLA thotidRe kABMBAbIPAses a blood
6. chaﬁggﬁeﬁg)ﬁdg%%@%gfbbg?if (5)’d of l‘nt‘ﬁiﬂrlrgt%&?1tsi cl:ﬂent or the
frattdorrat i on of the acel | ul ar bi oabsorbabl e tissue

regeneration matri x,- wherein at |east one regenerative

activity of the acellul ar bioabsorbable tissue
7. T eggMe hadthdAbiBRdimi 6¢ viARE &R KIRT fridiRnicofnptis@es buf-edat layer.
time, which change in regenerative activity is

sel ected fromthe group consisting of: appearance of

regeneratd v t-1 Vi t I r ;e
s ORI e PEIRIP BB GEBROBI PRI
co@yirtleaplagnsladyter eof ; and d) isolating the acellular

bi oabsor babl e ti ssue regeneration matrix. 2. The

met hod of claim1l, wherein the isolated tissue sanple
o.1S sglLechrd I ANk0REL ?—%%r@@,%ﬁ%réiﬂ%@ﬁésu@%ﬁé}@ comprises an

tissue, connective tissue, epithelial tissue, nerve
anfitcagulant. and conbi nati ons thereof. 3. The nethod of

claim1, wherein the isolated tissue sanple is

selected fromthe group consisting of: ground tissue,
10der M@ nh BRI an§ I cMRRE Y108dr 4.0 SPht@ein L1660 BHMABH 8 BSe or more

thereof. 4. The"method of claim1l or 2, wherein the
clats ahd fgthet corsprsisgathsl stepi of sebibdizingithe cloits-t he gr oup

consisting of: tissue of an organ system sel ected from

t he group consisting of the follow ng systens:
r1car dieviasiked & anydf GRSpredeRlingSlBian] ivhereirethe k&b @f Yemoving

i mune, integunentary, |ynphatic, nuscul ar, nervous,
copppisesasting the tissugrampleoibjoughiaeizn sglectiomflielonbi nat i ons

t hereof;; placental tissue; unbilical cord tissue; and

conbi nations thereof. 5. The nethod of claim1l1, 2 or
124, vienmedthod dicldis By eviresiplie steneldctias fikoaxdludes particles larger

than about 5 uM.

13.  The method of claim 11, wherein the size selection filter excludes particles larger

than about 1.2 pM.

14.  The method of claim 11, wherein the size selection filter excludes particles larger

than about 0.8 pM.

15.  The method of claim any of the preceding claims, wherein the incubation chamber

is impermeable to solid or liquid matter.

16.  The method of claim 15, wherein the incubation chamber is permeable to gases

generated by evaporation of liquid inside the incubation chamber.

Page 78 of 89
4138187v1



Page 77 of 89 4138187vl:" ! CT/ 1JiS OB/ HBQ . B
78 6. The nethod of claiml, 2, 4 or 5, wherein the
\thmsmswsanple conprises a blood fraction. 7. HEEUS2006/042016
[ IHWﬂmmmu ‘o welad. i 6, mhere|n79he bIood fraction

ses_a buffy-coat |ayer. 8. met hod of .c|aim
176 %%?thf)il RECIBI™ 58 OF } G otheatin &mw@@gn & mlfw%@awated ina

loﬁllﬁhﬁhi%‘ LRiReE R, UGS algthe bﬁ)oﬁmqgte%ffhg_gﬁ Rfia RN ubation
4-9, wheréin t e t1ssue sanple rises an
d@mbﬁt@a@mﬁand 10. The method of any of clains 1-2 or
4-9, wherein the blood conprises one or nore clots,
and further conprising the step of solubilizing the
18¢| OtEhe idthod bEal¥RIfMBEpREcBRY clafmd et 8681 H8g Q{eaétéiﬁof adding
wherein the step of renmpving conprises passing th
a prpeaspnedmpfoethe Readlidgh sampleze sel ection filter. 12 The
nmet hod of claim 11, wherein the size selection filter
excl udes particles larger than about 5 mM 13. The
190et Mgk méthed af ¢tvikd 18 Wik €ih thd di€p 6f dirped gotdse ﬂléd[uirh @6mprlses
agg udes particles larger than about 1.2 mM_ 14. The
176 AnHPT BPLS tnasiselagted feqmn thergrown eqnsistng ef:idyring ilsOﬂaélron of the

tisSkCLaHfRS pPIBF{ E t
SUCRHARS PR L 0 Remd 300 8bp IR B8 Hobptad o, Mhuind B
in¢ubatingstefn anil eombivanbes theseof. nper meabl e to solid or
liquid matter. 16. The nmethod of claim 15, wherein the
i ncubati on chanber is perneable to gases generated by
206V apHeahdtRSd 6f clhinflLs 8r 1 NSiHgeih B 4 @ﬁ&i%a&f ha
Page 78 of 89 4138187vIP C TV US G P S 1 g of a
liquj sotﬁ@mmwhwrl@fvn,canduwhemn et lem a pmﬁmremfrthe kdute evaporates from
b IIO anmher ncubat inalowhumdity
th%ﬁég?o ﬁ?nggﬁ%lrgﬁ Iﬁ@°§9§g8?atuon rate of |iquid
i nside the incubation chanber is increased. 18. The
nmet hod of any of the preceding clains, further

21e onpieanetbod pieclaipe 8, dP, ek, h\éle@upﬂ)@@@wfﬁédnmgmnr@cqshmedlmn
a 1
8 b L SR ol 0 T b MO P
peadd ofigmer nore tines selected fromthe group
consi sting of: during isolation of the

22, The method of any of claims 18-21, wherein the process medium comprises a

physiological solution.

23.  The method of any of the preceding claims, wherein the first period of time is at

least 5 days.

24.  The method of any of the preceding claims, wherein the first period of time is at
least 12 days.

25.  The method of any of the preceding claims, wherein the step of incubating

comprises incubating the acellular sample in a low oxygen environment.
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tissue sanple, prior to the renoving step, prior to
the incubating step, during the incubating step, and
wa@ oooiosd: ons t hereof. 20. The nethod of cl ai nPABUS2006/042016

L2 uf!HrQIHMhe#kwh Ith& acel lular sanple is in the formof a
and wherein at |east a

éport géh Et‘ﬂg Sapn 3?38§%§1§3§%10§%0¥Y@8W{1W@%6%PW5 an

erﬁ&amaeﬁt@weresmﬁnfabmtswwggg of time. 21. The nethod
of claim18, 19, or 20, wherein the step of adding a

process nmediumresults in an increase in osnDIarlty of

he 10 Sus |on over t.he fir
2 or i Do Bt his8 3 n R AT R OrkoRHS Crtinipngol marissy an
enwnemﬁemthmuwtmﬁﬂgr 1mbyygeﬁonpri ses a physi ol ogi cal
solution. 23. The nethod of any of the preceding
clains, wherein the first period of timeis at least 5

pgday sy he%ﬂetﬁg@ ?f HE&E‘Q?' » la%?é v@merel}? %e%rut% eél g%f %yedgﬁgleast 3

wherein t I rst perio I's a
dags. The nethod of any of the preceding clains, wherein

the step of incubating conprises incubating the

acel lular sanple in a | ow oxygen environnent. Page 79

290f  BheAd@RIBINITink 25J526Q§/27 WA mb 589 Eﬁod JP@TE'?JJ%?&st 7

of claim25, wherein the | bow oxygen envir onme

dagbnpri ses an environnent with |ess than about 5%
oxygen. 27. The nethod of claim 25, wherein the | ow
oxygen environment conprises an environnent that

30s ubstti@nhéthbd ¥ Ar3CFIhONYERIng A8ims] '
25,. 26, or 27, wherein the%l rstS gg/?}{égg&gﬁlgﬁ e(’J\}'{é]};otf

proidiag agheragaitic agentThe net hod of clai m 25, 26 or 27,
wherein the first period of tinme is at |east 7 days.
30. The nethod of any of the preceding clains, further

31conihieshetiyod dfecisited0, ofhepsiHedh@tpauiticheERRE I GeBESRithe group
31. % met hod of clajm 30, wherein the therapeutic

Th

conisting of sProtsins, perfides.cingsheytokinesp cxsresilsler mgtraf molecules, growth
faddbrl RlASmbReRbhe BRrecl UJS, cytokines, extracel lular

matri x nol ecul es, growh factors, and conbi nati ons

t hereof. 32. The nethod of claim 30 or 31, wherein the

ste L di ng a therapeutic agent

Hhd me?hcp SFClaim $h or 31, li1 Ipel 1&16 step of a providing a therapeutic agent

comprises providing at one or more times selected from the group consisting of: during
isolation of the tissue sample, prior to the removing step, prior to the incubating step,

during the incubating step, and combinations thereof.

33.  The method of any of the preceding claims, wherein the osmolarity of the
acellular sample is controlled such that the acellular bioabsorbable tissue regeneration

matrix formed during the first period of time is in the form of a three-dimensional matrix.

34.  The method of any of the preceding claims, wherein the osmolarity of the
acellular sample is controlled such that the acellular bioabsorbable tissue regeneration

matrix formed during the first period of time is in the form of a suspension.
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2 W

conprises providing at one or nore tinmes selected from

the group consisting of: during isolation of the
W(DBQIBLOS!)%HI’Tpl e, prior to the renoving step, prPCF/US®06/042016

lﬂﬁ&HMnCUBﬁMManstep, duri n@glt he incubating step, and

0 atl n here . 33. .The ne of any of the
3457 ool DO af ) SkHe PECHIDH SabEh g cgmptisiph ghe Siep of seeding
oﬁﬁ&hﬂgwha SRR bRodbSorBIE Fidde SeheRbERoA He&ni henae dﬁé A 8is
bi oabsorbabl e tissue regeneration matrix forned during
profecefli rst period of tine is in the formof a
t hree-di nensional matrix. 34. The nmethod of any of the
precedi ng clains, wherein the osnolarity of the
36cel The @ethe@opbiain S5 CRRdreialtheekls Wedlcdlid 3kletthe fREAIHE Wdf
bloabsorbable tissue regeneration matrix formed durin
congigting 13 stepetellsdpregenitorreelisssamatictsells. @nshcambimations thereof.
suspensi on. Page 80 of 89 4138187vic T/ us oe ./ - o
.1 s i 35. The nethod of any of the preceding clains,
3 ur tHermethop of slhing 35 be 36 tvéereh tlsaeils age @lls B&l&t&gfrbhﬁhe group
acellqngggloabsorbable tlssue regeneration matrjx

CORPEHIE Rioni; SteTp cplds, Beyah e celis netrpBrageRifs ¢elly, neurons,

glpﬂll I8 AR cohfidhs igeqre! | s are cells selected from
the group consisting of: stemcells, progenitor cells,

somatic cells, and conbi nati ons ther eof . 37. The

thagd of . c eln the cells .are cell
3%el o e‘aetb?%ﬂf B Bt Fefrh firier Comby B e arumhsecding
orGeiking, the\gdélialar BIRABYSEBAYIS tissie %géﬁé@ﬂ&ﬂhiaﬁ{x wih b8lls while it is
neurons, glial cells, and conbi nations thereof. 38.
bemgradidedd of any of the preceding clains, furt her
conprising the step of seeding or m xing the acel | ul ar
bi oabsor babl e ti ssue regeneration matrix with cells

39\1\,h| I’qul thethsd betlaign p8,odhieas thed®lls ZReceliB télodledfroml tBE Broup
wherein the ceIIs are cells selected fromthe

Coaflattﬂﬁ ofteme]lpprogeniter ests cwomatic cpllh gadh pergbingiépnsghereof.
somatic cells, and conbi nati ons thereof. 40. The
met hod of cl ai m 38 or 39, wherein the cells are cells

40sel ddeevethodof dlhien 38 0U$9,®meseii1$ thengllohre celibselanédirsmans group

s, neurop enitor cells,
cofSrins SEbPaniiE Sells, ReprGHist RS BHuoRResHisK oells, peurons,

glﬁh@ellgeida%nﬁﬁna@i&}is Berdolre pr eced| ng clainms, wherein the
acel ['ul ar bi oabsorbabl e tissue regeneration matrix

eXhibItS act|V|ty durlng the first perlod of tine,

vt | ect framth tin
C[{llﬂﬁe dg? o?{ﬁtyho ee]i)r|ec lﬂms G&quﬁqrgﬁoabgorbable
tls@&'J rh%drﬁfuubhtrﬂmﬁx eglgiblts &!tﬁllit'fyfdﬁﬁﬁé t}ﬁrﬁrs@&lrﬂod of time, which activity
dedifferentiation, cell ferentiation, cel

is selegtrdor e dhegronp eouistingofirtisses gowh. oall igrovgbngene upregulation,
celt ﬂ[h?lgﬂln‘?,tdeﬁ %Tolﬁgledtlgﬁ, &Hrd%dﬁ}%{“enrtﬁhon, 2t (a1fferent1atlon, cell

transdifferentiation, neurite outgrowth, gene upregulation, one or more natural wound

healing processes, and combinations thereof,

42.  The method of claim 41, wherein the activity is determined by measuring the
effect of the produced acellular bioabsorbable tissue regeneration matrix on one or more

cell types.
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heal i ng processes, and conbi nations thereof. 42. The
nmet hod of claim41l, wherein the activity is determ ned
\Naymnma®u1|ng the effect of the produced acel | BPCHIS2006/042016
101 LbkidA Bs.o b #bllel.th ssue regend?ation matri x on one or

cel | 1 of 89 4138187v PCT/ 1JS O |

s Bimeed B e A0 Ro ke orieia o 260viy 1ydeterpsddmerring
th@efredtiof Yhel fro@iRle@ hBAIREH thdab gﬁ[@%ﬂ% El@gletrggen%fafu%ﬁ tnefifix bSne or

produced acel | ul ar bi oabsor e tissue regeneration
mengtiishye ypesone or nore tissue types. 44. An acellul ar

bi oabsorbabl e ti ssue regeneration matri x gener at ed

according to the nmethod of any one of clains 1-43. 45.
44A neshactlifar ibﬁﬁt@ﬁtﬁbéﬂlé fASsuk irSseMBratibn thabrisbp@etated aclgzordmg to the

ri,sing ste a) providing a subject who
m%fgg:ipafﬁé’cp%@é} aérﬂége | oss, or degeneration; and b)

adm nistering to the subject an acell ul ar
bi oabsor babl e ti ssue regeneration matrix at or in

45pr oxA lmidtl)odt G‘f rbg@eﬁitlhg tisductih @ stibjsquenprivBgeteps S, Of
degener at. i, erein the acel lul ar bloabsorbable
tis sﬁ) ErPVd 8& arsHYPEhVhabasisystained flatue dampge lesss eisdegeneration; and

sup ﬁgraﬁﬁmmﬁ@fiﬂf?f 1ﬂé El?ﬁ T':t ah'aéélﬂﬁar ?&ﬁ)@&%@%le Wi 8&4})%%&1011

site’of tissue 0SS, e enerati on.
mateK ador mfpr@}hmmmtd ﬂ;e snﬂeexf dlmlssh@dmégeehi’s,s i08 dagemdragion;

47. The .net wherein the subject js an

ani rterifghe S o CroBeoghobla LSy frsonergon b dpies: Mreases
subptsag@l/bidirsctst ?é&@&% o ot HRSHR &%Qﬁf&%faﬁiagé’rl éEafnr I X

conprises a therapeutic agent. 49. The netho ? aim
degeneratiody ei n t he t her apeutic agent is distributed

het er ogeneously within the acel |l ul ar bi oabsorbabl e
ti ssue regeneration matrix. 50. The nmethod of claim48

4601  4he nidtRodofMclaiRed 3, ReHedie tHel SHbREER T Hutna@l St ri but ed
honogeneously within the acel |l ul ar bi oabsorbabl e
tissue regeneration matrix. 51. The nethod of any of

476! it AGREPor MWART £ %vﬁeteé?n ﬁfées%k?ir 'a&%?%m bab' €

tissue regeneration’nmatri €S tWo or
ther apeutl c agents. Page 82 of 89 4138187vl CTV USO B
any of clainms 45-5 1,

48Wh er éﬁe ﬁnett#‘gi ‘?&égé‘p‘éig Sé’r éze‘ﬁlﬁer pig t%"e?“@@il@ﬁ boabarbahle tissue

rednSiaBofk BR&ES EdrRgRE at}&rr%{eﬁh@ﬁ ef€Pti des, drugs,
cyt oki nes, extracellular nat r%

49.  The method of claim 48, wherein the therapeutic agent is distributed

heterogeneously within the acellular bioabsorbable tissue regeneration matrix.

50.  The method of claim 48 or 49, wherein the therapeutic agent is distributed

homogeneously within the acellular bioabsorbable tissue regeneration matrix.

51.  The method of any of claims 45-50, wherein the acellular bioabsorbable tissue

regeneration matrix comprises two or more therapeutic agents.
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u::ir_ !F“" RETE
st

nol ecul es, growth factors, and conbi nati ons thereof.

53. The nethod of any of clains 45-52, wherein the
wa@e®@hlosioer bi oabsorbabl e ti ssue regenerati on neCT/US2006/042016
HhﬂmhMﬁas@&Nﬂmdhnagnltude of 8%ne or nore benefici al

ff h t, 54. Th t hod  of
:ny gp{lrg L er ae%ték-gﬁlﬁgv g@lr)a’ré]@ rclpngtp.eﬁugg agent 1soselected from
th@gl% %@ﬁsﬁ £t 08yt
e Sl c¢‘§| PaARRS dilesp SRR iR OnORaRal

meleeesy srosvth daritors, atddaonﬂmra@pemthemoﬁgent over tinme in
the subject. 55. The nethod of any of clains 45-54,
wherei n the acel |l ul ar bi oabsorbabl e tissue
53t egenRIméthed of @iy d el e US LS whBRirOthe H@élﬁﬂa{}%rﬂ&ibb&‘bﬁﬂ)le tissue
effects of the therapeutic agent from substantially
regraeraEan Maitip insreasssithe megnitudesf oe homoot beneficief effdcts ofithe
;in the damaged or degenerated tissue is
1hé]?g?ect\gg%romthe group consisting of: nuscle tissue,
connective tissue, epithelial tissue, nerve tissue,

and _conbi g{l ns thereof 57. The nmethod of claim56
Shnherdemng ©fclaimg 45153, whersinghe peallwdar bigabpegbable tissue
EMBYE nst d B SO e
regv\éﬁer ein the gﬁ@l mangggn Iggggegr@?g@éld ti gss%fetﬁ ‘% gl 12523{:&53% %nt by
slofeylp meledsengytho thprapenss sganh gvarftimd inghel eubg»écta n organ
system sel ected fromthe group consisting of the
foll ow ng systens: cardiovascul ar, digestive,
55end Gkl i@ho PSSt Llbimb A5 ewhér@ﬁlecﬁé’ AEMuBE Yioabsorbable tissue
| ynphatic, nuscul ar, nervous, reproducti Ve,
regeagiglipR metyx PTS?F@@’FSE!ID&IOI nznel besiisiah effecimer tha éhezagientic agent from
Pl.3 nbilical cord tissue; and
SUTon ‘Sﬂg%e%r%s Sen e Page 83 of 89 4138187vIIP C T /
'USID 15 / ""Y QJL 84 59. The net hod of cl ai m 58,
wher ei n t he bi oabsor babl e t| ssue regeneration matrix

S6st i rhie Aedod fnyiof glsrns H3-5A sthetsin ﬂxgeiﬁmacgﬁd @ed@ggn@retedhlesue is

w218 3745 SRR o 51 B GRSERE A Sy

netvesissie, agfenaiastions them¢ofi X stinul ates pr oI [ fer ation of
neur oprogenitor cells. 61. The nmethod of claim58, 59,
or 60, wherein the bioabsorbable tissue regeneration

57. The method of claim 56 wherein the nerve tissue is tissue of the central nervous

system.

58.  The method of any of claims 45-57, wherein the damaged or degenerated tissue is
selected from the group consisting of:

tissue of an organ system selected from the group consisting of the following
systems: cardiovascular, digestive, endocrine, excretory, immune, integumentary,
lymphatic, muscular, nervous, reproductive, respiratory, skeletal, and combinations
thereof;

placental tissue;

umbilical cord tissue;

and combinations thereof.
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X

matrix stinulates recruitnment of Von WI I ebrand

factor-positive cells to the site of tissue damage,
Wd)wlS/oswnz degeneration. 62. The nethod of any PET/TE06r842016

LIBBBE Vst i he neurotr@phic activity of the

da ed é@ge?anerated central nervous systemtissue

iy 3§y oRasEein dhebippbfoshaple tisguq Fegeneration matrix
stﬁﬁﬁétéﬂe@fmﬂe%@@ﬁ%u?cﬂﬁ{)genﬁdfgls ééﬂ% 5 BRSREIRLAR cﬁgmtagé Ho&l or

or near the site o nage or degenerate I’'SSueé.
deggnerdtipm. net hod of any of clains 58-62 wherein the

i ncreased neurotrophic activity is characterized by an

increase in the expression of a neurotrophic gene

6osel eI‘aHeQﬁethb@Bf ¢1Righ 98 BHFO GBI ttﬁé’lﬂoéﬂfsorﬂﬁ e tisue regeneration
Netrin-1, NCAM- | BGAP- 43, Neuregulin, and

m@@ﬁﬁ?@é}iﬁt@rﬁohﬁrﬁ@bbfH@Zropfﬁﬁerntﬁéphldﬁj of any of clains
45-63, further conprising adm nistering cells at or
near the site of the damaged or degenerated tissue.

6165. Tieanehbdoflclain 581Y5906r 60, aiteEeidt Hrebhoabsbi®able fistitGegeneration
cells agg t he acel |l ul ar bloabsorbable ti ssue

mfﬁ@ﬁ shengisssrcnimentotara Wallsbaiusk faptetrpesiumenlis 4 the sitgof tissue

qugh 1En &L any of clainms 45-64, wherein the
I’s gngpeﬁénac Iar bi oabsor babl e ti ssue

regener ation matrix are adm nistered simultaneously.

of f wh h
2o T EaFthos Qg G BLAS S8 U Bore BBk B aPIFaRP AR qfdhe
daﬁﬁ%&?& &rgeﬁ@rét%g c&itfaﬁ‘ n&%hhsgﬁfsféﬁgﬁ s34 1sq 01%? sed i gc}ﬁgﬂge%g

advmstetmg thq?@cd(héiiﬂ h]b@SOIﬂDab]aﬁSEllebagbeEr&UO&mnX at or near the site of
rati,on matrix is seeded or mxed with cells
thﬁ%ﬁg%gﬁéd%eﬁfaiﬁdtpsﬁ oabsorbabl e tissue regeneration
matrix is being fornmed. 69. The nethod of claim®67 or

68, wherein the acell ul ar bi oabsorbabl e tissue
63y egdhemathesholaay of glaings §&6dethesin m@ae@r eesaed hnewltﬂophlc activity is

B0, GESLLIL o SRUSSL AN LSS LOREISERL e

gréip-Basistivpeofe FATLY) Netth-1 SNAE R NEAMS1 S(eABmeNeﬁfeFamﬁ had

consi sfing of: stemcells, progenitor ce
CO%%H@PP gl°Ps, and conbinations thereof. 71. The

nmet hod of any of clains 64-70, wherein the cells are
cells selected fromthe group consisting of: enbryonic

64st erhhe mdﬂmd ofeny af c]sahnMS:—éB J fertheraongpisogerdiniinistecial k&lls at or
nbinations t hereof. 72.

neyr a I|aI . and
neafﬁge (?f& %%?5 % e%qnﬁf UsU%1 wherein the step of

adm ni steri ng conpri ses

65.  The method of any of claims 45-64, wherein the cells and the acellular

bioabsorbable tissue regeneration matrix are administered sequentially.

66. The method of claim any of claims 45-64, wherein the cells and the acellular

bioabsorbable tissue regeneration matrix are administered simultaneously.

67.  The method of any of claims 45-67, wherein the acellular bioabsorbable tissue

regeneration matrix is seeded or mixed with cells.

Page 84 of 89
4138187v1



an admi nistration route selected fromthe group
consisting of: injection, surgical inplantation,
wa@ledo7osmy2 vi a a cat heter, and conbi nati ons t hePeDiIS2088042016

bi oabsor babl e tissue regeneration nmatri x causes a cell
6% ol MAEPR AE plate 67 ilistein de dcellHiat bioabsoghae fsegeraggneration
s g G el R et S Sl PP IIEE i Ay (BN Phogenerarion
mamsioptiagforméd. The net hod of claim 74, wherein the

dedi fferenti ated macrophage exhi bits an

endot helial-1ike characteristic. 76. The nethod of
6! al TRelReth¥i6f Ehfin bN6r 6814R1RGh R ackiiiie: GRAERELBd RkhE

conprises expressing Von Wllebrand factor. 77. The
reganetpdign ofiater ys ssedesd aimmised #ith@ellwmfterdhaadeHslar bioabsorbable tissue
rede%%;,af.foer eagéi gtg% macr ophage gives rise to new bl ood

SRSl Mty Qagloned- a9 4138187vIMC T/ 1JS li-iti 16

86 78. The nethod of claim 77, wherein the new bl ood

vessel s support growth of new tissue. 79. An isol ated

T0acel Themaethey ebasontistaime 661695 wheteinyibn el 4o kelifstetacied from the
=GRS Agor AL OIE! HASARE - Sl 0 el Shf g ot

acel | ul ar bi oabsorbabl e tissue regeneration matrix is
chargct heri cal_bodies with a di ameter of

i zed_b
Tappr hethed of 35 PEHIS $670n Hhersthe GHEF colfercliciedrikrm the
' . T .
grlé‘lﬁﬁ{:(dn@isﬁﬁ B %f}%%gﬂng@ét%xg ckllS $e6ral SIENRIE ﬂgﬁ&g?ﬂtaglt’?girt&(r cells,

acks substan aboli ¢ activity; an
newhas,eglial télbs, aimbddmbinations dbsdr babl e ti ssue
regeneration matrix is capable of initiating nore
ti ssue regeneration in a subject with tissue damage,

72, NCrERshétlod bSAHIIRERARA5 At (edeh BRe 344BI08 GEmWMittling comprises
ti ssue damage, or both. 80. The isol ated acellul ar

anigdeubsisitivapeteselosiad fioatba @reup wnsistng o igéctivhasurgicd,
. fur Isin ne or .nore. pr.oteins selected from
1@%3&31?)%“%&%{%\?% i%%tge% ’:anfl r 3??5?%#?’?%?16@8 um al bum n,

serum al bumi n precursor, conplenment conponent 3,

chains A-D hepoglobin, IgM 1gd, nedullasin_ inhibitor
- T3g, dheesthed abanydf glsems égd73pwg@rémhe hingbsashaileHissup Fegeneration
me&ﬁQ e80ks 2 8dit toT&%liffe?&{tParteeﬂtoag ?éﬂ ﬁ%@éan%{?eagsc‘eg% %%Q lo? more different
tissue regeneration matrix of clarm or , Wwherein
cell typespheri cal bodi es are recogni zed by CD56
ant i bodi es.

74.  The method of claim 73, wherein the dedifferentiated cell is a macrophage.

75.  The method of claim 74, wherein the dedifferentiated macrophage exhibits an

endothelial-like characteristic.

76.  The method of claim 75, wherein the endothelial-like characteristic comprises

expressing Von Willebrand factor.

77.  The method of any of claims 74-76, wherein the dedifferentiated macrophage

gives rise to new blood vessels.
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82. The acel |l ul ar bi oabsorbabl e ti ssue regeneration
matrix of claim79, 80, or 81, wherein the spherica
whodesbave a di aneter of about 1-2 mm 83. TPET/US2006/042016
o 1 e L e ib i pgiisor babl e ti 86ue regeneration matri x of
claim79, 80, or 81, wherein the spherical bodies have
a dianeter of about 2-4 mm 84. The acell ular
i oa e
8 o nRe GRARRSOHARS, SRR Eb LR IR sl O eflonp ofnew
tifmge 86 of 89 4138187vIP':;: TUs o B/ IM-Boi .e
87 85. The acel |l ul ar bioabsorbable ti ssue regeneration
matri x of claim84, wherein the therapeutic agent is
76li st
B oo ha B SRR R, B el g, Qlmprising
acelﬁpﬂﬁ@nwxna$gu¢bahhgapnﬁ@n@onegeﬁhﬁaﬁwbh%natr|x of

cl ai | t her.ape is distributed

momogreb B 5t i ch Tt ascliBr Mo R0 iisdy brsgpaeton s is
cHar&Seitzet ®9 %Fl@drfﬁal Bﬂﬁléﬁa&ﬁh S d1a§7eter-5|i'§ ﬁin'lé%él? rat least 100 nm;

bi oabsor babl e ti ssue regeneration na ri x of of

cl ai #d Butheswherpiarthe acellblar hinabsarbabie Hssva m@n@abmematnx lacks
mﬂﬁéﬁﬂglﬁﬁg&ﬁﬁ @h%gﬁ matrix conprises two or nore

erapeuti c agen 88. The acel |l ul ar bi oabsor babl e

t i ssarel ﬁletgmhﬁbln(me axdlulax bivabsorlabdd tissha kdRn&4ti®y matrix is
ereln .t.he therapeutic agent is selected fromthe

caé)laglﬁrg é’[BH%t?.Igtl’pﬁl& tispue rﬁgg}e@t@ in Igébbjpgéglth tﬁsyg gamage 1ncreas1ng
tlﬁﬁé RlckAGSiorEhld QBRI WA rtls%tdahﬁg?% %g{ﬂ growth

factors, and conbi nations there The acel I ul ar
bi oabsor babl e tissue regeneration matri x of any of
| ai eJIuIar bi oabsor bhabl e

4-
‘i ss %@gﬁé?gmﬁﬂﬁ”WﬂFPﬁ eﬁ@P€H§8§wﬁﬁ@nﬁﬁ§ﬁ¥Pﬁ8@H659
fuether mpRi Jh%rlﬁfnh&é plot&h§ %&ﬁed}fmﬁlnﬁe kR g%@ﬁsﬁg’dn‘é of:

agent.. '90. The acel | ul ar bi oabsorbabl e"tiSsue
trzm@@eémrsamr@ Albreim,isgruof albwpimpreciraimeomBleBent cvgrogent 3, chains

Al I bsarhabl e tissu tion

AE B RGBb, B e R b B 2 R o e, TAT phoein,
arldrventpeivhethagent by slowy rel easing the therapeutic

agent over time in the subject. 91. The acellul ar

bi oabsor babl e ti ssue regeneration matri x of any of

g1¢! al iR 8420 ac c{r%@a %&%aﬁ% ?15% ecgéenera g?ﬁ)alﬁfﬁ)? gi’ &laim 79 or 80,

tissue regeneration matriXx

winereiafthesphkriedl hedies amfreédgmzteheﬁyamm argibagrpt from
substantially decreasing over tine. 92. The acellul ar
bi oabsor babl e ti ssue regeneration matri x of any of

82¢| ai TR 2681 @4 bioabsorbable tissue regeneration matrix of claim 79, 80, or 81,

wherein the spherical bodies have a diameter of about 1-2 pm.

83.  The acellular bioabsorbable tissue regeneration matrix of claim 79, 80, or 81,

wherein the spherical bodies have a diameter of about 2-4 pm.

84.  The acellular bioabsorbable tissue regeneration matrix of any of claims 79-83,

further comprising a therapeutic agent.
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further conprising cells. Page 87 of 89 4138187vl -

1.1306./ ' "41;!'01 G 88 93. The acel lul ar
whr@alswrbabl e ti ssue regeneration matri x of cPEI/IsBB6/042016

0 1 kg ek thigh ittell. ks are sel edfed from the group
consjstin f.. stemcells, progenitor cells, somtic .
8el | ?ﬁe asrlul maﬁ%&rbﬁﬂ% tigsye regsneration mphEX efcdpipy$ vherein the
| Plsaidils | | X l1aChiBhio i

RO RAPl e EAORERL LD BB ol dome
regenarpiiuomsirst i ng of : enbryonic stemcells, neural stem

cells, neuroprogenitor cells, neurons, glial cells,
and conbi nati ons thereof. Page 88 of 89 4138187vl

86.  The acellular bioabsorbable tissue regeneration matrix of claim 84, wherein the
therapeutic agent is distributed homogeneously within the acellular bioabsorbable tissue

regeneration matrix.

87.  The acellular bioabsorbable tissue regeneration matrix of any of claims 84-86,
wherein the acellular bioabsorbable tissue regeneration matrix comprises two or more

therapeutic agents.

88.  The acellular bioabsorbable tissue regeneration matrix of any of claims 84-87,
wherein the therapeutic agent is selected from the group consisting of: proteins, peptides,
drugs, cytokines, extracellular matrix molecules, growth factors, and combinations
thereof.

89.  The acellular bioabsorbable tissue regeneration matrix of any of claims 84-88,
wherein the acellular bioabsorbable tissue regeneration matrix increases the magnitude of

one or more beneficial effects of the therapeutic agent.

90.  The acellular bioabsorbable tissue regeneration matrix of any of claims 84-89,
wherein the acellular bioabsorbable tissue regeneration matrix prolongs one or more
beneficial effects of the therapeutic agent by slowly releasing the therapeutic agent over

time in the subject.

91. The acellular bioabsorbable tissue regeneration matrix of any of claims 84-90,
wherein the acellular bioabsorbable tissue regeneration matrix protects one or more

beneficial effects of the therapeutic agent from substantially decreasing over time.

92.  The acellular bioabsorbable tissue regeneration matrix of any of claims 79-91,

further comprising cells.
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93.  The acellular bioabsorbable tissue regeneration matrix of claim 92, wherein the
cells are selected from the group consisting of: stem cells, progenitor cells, somatic cells,

and combinations thereof.

94.  The acellular bioabsorbable tissue regeneration matrix of claim 92 or 93, wherein
the cells are cells selected from the group consisting of: embryonic stem cells, neural

stem cells, neuroprogenitor cells, neurons, glial cells, and combinations thereof.
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