WD 2004/ 078032 PCT/ US2004/ 006197 Tl SSUE PROCESSI NG SYSTEM FI ELD OF THE

| NVENTI ON [ 00011 The invention relates to a system for processing dermal

ti ssue. Woreoqesdaszcul arly, this invention relates to aPEygiSem4f006197
extracting and processing dermal tissue into small particles for purposes
of transplantation to a recipient site. BACKGROUND OF THE | NVENTI ON [ 00021
Traditional skin grafting is acconplished by taking a thin slice of dermal

ti ssue froma donor site in TISSEHE PROCIHSSING WYSTEM| t e, such as a bum
area. In sonme instances, the slice of dermal tissue is nmeshed to expand

its size, CrEERLDORTHREINVENFIDN. Traditional devices used to harvest the
tissue fromthe donor site include dermatones for renoving a thin slice of

the upper |ayers @boBKiRe fnfvBMdh reBRRAW a8idtém fINGoslkme defndiIRTEShed using
traditional techniques to create and expand the sheet of skin tissue, that

gi ves the slj -4 ke I e T r e, ndj t he skin
fromthe donIkc{l(ré?es‘?atl%tlalyg|i:-t %r‘fyg,cijhﬁsﬁ%x?egg(grgre?%gs tgr%%gttenﬁér §§t§%§“%% %ﬁ %B%ggglsbl nt site
t hat can be (ﬁ:ovefed by t he ﬂono.r site. Somne Pf t he nost desirable
expansi on r a$§®8l Wspr e sypall particles for nyrRoses of transglaniadion fo,AEHCIRIERE SHEst | deal
conditions, skin taken froma donor site would be able to cover a recipient
site that iBAGKGROESD QF JHEINYENHE Honor site. [00031 Traditional
meshed grafting techni ques have been shown to yield 90%viability at the
donor site. A sli@b0L)yTtaditiemalskibgdafting is at@ngidishedsby takingenthinndchefl sheet
grafts, nostly due to fluid accunul ati on under the sheet graft.

dermal tissue from a donor site in order to cover a wound site, such as a burn area.

In some instances, the slice of dermal tissue is meshed to expand its size, creating a
meshed graft. Traditional devices used to harvest the fissue from the donor site
include dermatomes for removing a thin slice of the upper layers of skin from a
donor site. The slice is then meshed using traditional techniques to create and
expand the sheet of skin tissue, that gives the slice a weave-like appearance. The
purpose of expanding the skin from the donor site is to increase the amount of area
on a recipient site that can be covered by the donor site. Some of the most
desirable expansion ratios currently available are 6:1. That is, under the most ideal
conditions, skin taken from a donor site would be able to cover a recipient site that
is six times larger than the donor site.

[0003] Traditional meshed grafting techniques have been shown to yield
90% viability at the donor site. A slightly lower viability rate occurs for non-
meshed sheet grafts, mostly due to fluid accumulation under the sheet graft.
Factors that lead to graft failure include poor circulation, unclean wounds, patient

interference with the graft dressing, obesity, and smoking. Additionally, in at least



Factors that lead to graft failure include poor circulation, unclean
wounds, patient interference with the graft dressing, obesity, and

snoki ng. wodoe4/osa2l y, in at | east -1 WO 2004/ 078032 PCPCUSZ@4/0066197
approxi mately 10% of cases, infection at the donor site occurs. Although
such donor site infections are not likely related to graft failure at the
wound site, they still pose problens for both the patient and caregiver.

[ 00041 As meaprreivaately FEdiof cangslinfeeddn aighe dotmrisije escuys.eAtheughssth f avor abl e
expansion ratio of 6:1. For exanple, a 1 cm donor site can cover a 6cnR
wound site. dihol sitginéatiens #ratnooBked§ rédatdd angraft Failureaythbevquad sitg)ltReyusi ng
meshing techniques, there is also a significant delay in epithelialization

W th such r ajiliQSose pRSHikiths Mr Bbh BE phttenPind &abAVGUes, in which the donor
tissue is actually mnced in order to achieve a greater than 10:1

expansi on ratio, ahgakROMLAifhdil fadifblal nRdfifle Y ESANALERIAL Loy for a much
greater coverage area froma sna PHddvor si e ver, traditiona

t echni ques e c ersome, and.of t the viabjlidy of .the cells is,

conpr oni seda’%gorg ﬁxgﬁnsé%r@ﬁ? Ofﬁét %B%aﬂlﬁ"}@sa i%’%sgqqqéﬁt%‘ﬁ?%%ffert%@cmcel l's
are vi abl e when applied to the wound site. Additionally, traditional

t echni ques K3 sgs While geatar fatiay el ead i1 3: 1gpan be pergible vsingmesing in t he
range of 250 m crons, 500 mcrons and 1000 microns. [0006] It is therefore
an obj ect ofteclimiguesntherstis elso b eignifoantdelay myepithatiflzationtyithisnihngtiasnid
processing tissue sanples froma donor site on the order of 250-1000
microns in E: ze, @00 MViab gkdfeny &ShniHB¢sOTH WiicRithd déiok BsPEQCADBSAN at this
size is viable

minced in order to achieve a greater than 10:1 expansion ratio, are known in the

art. Such techniques allow for a much greater coverage area from a small donor
site. However, traditional techniques are cumbersome, and often the viability of
the cells is compromised to such an extent that sometimes less than 50% of the
cells are viable when applied to the wound site. Additionally, traditional
techniques have thus far been inadequate in producing viable cells in the range of
250 microns, 500 microns and 1000 microns.

[0006] It is therefore an object of this invention to provide a system for
obtaining and processing tissue samples from a donor site on the order of 250-1000
microns in size, such that the vast majority of tissue processed at this size is viable
when transplanted to a recipient site.

[0007] Additional objects of the present invention include a significant
reduction in the size of the donor site as compared to traditional mesh-graft
procedures; minimizing scarring of the graft site as compared to traditional mesh-

graft procedures; improvement of the pliability of tissue in the graft site;



when transplanted to a recipient site. [0007] Additional objects of the
present invention include a significant reduction in the size of the donor
site as cwopassdsee traditional nesh-graft procedures; pairnisadmiong9scarri ng
of the graft site as conpared to traditional nesh- graft procedures;

i nprovenent of the pliability of tissue in the graft site; -2 WD

2004/ 078032 PCT/ US2004/ 006197 i nprovenent of the cosnetic appearance of
the graft siingprasementpdtiectosmeteappeatancaref the deaft sitedisicoppared tieotrraxft gr af t
“take." SUMVARY OF THE | NVENTI ON [000, 3] In accordance with the foregoing

obj ects, thempiiRASHndiiMpRIVement ofgeser@ke.y conprises a device for obtaining
ti ssue from a donor site, ati ssue processor for processing the tissue

into particlegy mm 0 1 000m crons, and a neans for
rel easing the pr ocessé(%F romafter they have been processed into the
desired size rang é nt. i nvent Lon. i ncl ud ue slicer
for renmoving a ti E@l@ ]OBE C{é*n?eb‘gﬁﬁﬁl Jgre(gp%({b edsfﬂ% y%ﬁt V&ggozlor site may
be equivalent to a split - thi ckness - .skin graft é"STSG‘ The tissue
slicer may béef}eﬁ’f&b’r‘-i?@ftpétséﬁja FIWI‘?P forab ta’fntl%%ﬂﬁuﬁ fioapa dejtor gde. 2 Syl e unit, or
alternatively, may be a separate unit, such as a traditional dermatone. A
ti ssue procepweessonfespsiosssaig the @&ueestomaﬂmlpémzﬂaﬁaaﬂ%@f Arranged
parall el to one another, and naneuvered over the STSG in two passes,
wher ei n each lmﬁiciosls,aetndal méans tfyr idlegsing thengbesstal delie fibhr after tlaeyhave
Al ternatively,

been processed into the desired size range.

[0009] The present invention includes a tissue slicer for removing a tissue

sample from a donor site. The typical donor site may be equivalent to a split —

thickness — skin graft (“STSG”). The tissue slicer may be incorporated into the

tissue processor as a single unit, or alternatively, may be a separate unit, such as a

traditional dermatome. A tissue processor consists of a series of sharpened blades

arranged parallel to one another, and maneuvered over the STSG in two passes,

wherein each pass is at a ninety degree angle to the first pass. Alternatively,

multiple sets of processors are arranged perpendicular to one another ina single

tissue processor, such that the tissue is processed in one step by the use, and in

which the tissues are cut to the appropriate size in one pass. A curved cutting

surface may also be provided to ensure that even pressure is applied across the

surface of the STSG so that uniform tissue particles are produced.

[0010] The present invention also includes a tissue extractor for removing

the tissue samples after the tissue processor has processed them. The size range of

the tissue processed may result in the processed tissue becoming trapped within the



mul tiple sets of processors are arranged perpendicular to one another in a
single tissue processor, such that the tissue is processed in one step by
t he use, wo0v4am78882i ch the tissues are cut to the appropCiraiseo®ioa&9?’ n one
pass. A curved cutting surface may al so be provided to ensure that even
pressure is applied across the surface of the STSG so that uniformtissue
particles are produced. [0010] The present invention also includes a tissue
extract or f otonfwouf thg prdacessot,isssluas sawptethe phtaiel-advnged bdes. pfhwessor has
processed them The size range of the tissue processed may result in the

processed ti&arHRtRUEARNES 4 scriep ofiwivet hitdtspdised beBrddh tBODKIES] 8082
PCT/ US2004/ 006197 confines of the processor, such as between the

parallel-arr&g@g | SRR e RS SR WikestrS BEtb@Rdb aW T €S
i nt ersperse eﬁ%ggﬁégﬁghgpgﬁgg, and fS%Zitioned bel%hlthe cuttiﬁg surface

of the blades. .Th i.1 re ex to a__handl e .at ' J: end, and
hi nged at thlz Tep%&ﬁ%’ﬁ?lmgﬁ@’ al,lé ﬁ@gg%?%ggg&mﬁ%@&t%g' Avée?éggcgg%ﬁ %lelepul | ed
from between the bl ade y. the handl e, ich in turn gras t he processed
tissue. The m@@%@mﬁseﬁm b@?%ﬂle&é%aﬁwh@gvﬂg%“%@lﬁ EHHF  easy
renoval , such as by flushing the extractor, or wiping the extractor. [0011]
The f or egoi ntpetpascesseditissisd Themsoesssediissiris shgpetapuisechby isjcatagionfor t he
present invention. These objects should be construed to be nerely

i I'lustrati veeasgfremovad, sukch bbby flostengtherdxirector, foe atiping sheaaxtkaetopl | cat i ons of
the invention. Many other beneficial results can be attained by applying
the di sclosed i nvgjiiitPThé Fordgoifd hiseliftihedSBMRST Y mbe pepheny bbigets ve
invention as will be described. Accordingly,

the present invention. These objects should be construed to be merely illustrative

of some of the more prominent features and applications of the invention. Many
other beneficial results can be attained by applying the disclosed invention in a
different manner or by modifying the invention as will be described. Accordingly,
other objects and a fuller understanding of the invention may be had by referring to
the following Detailed Description of the Invention, which includes the preferred
embodiment
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] These and other features and advantages of the invention will now
be described with reference to the drawings of certain preferred embodiments,
which are intended to illustrate and not to limit the invention, and wherein like
reference numbers refer to like components, and in which:

[0013] Figure 1 is a perspective view of a tissue slicer, illustrating the

manner in which a split-thickness-skin graft may be obtained.



ot her objects and a fuller understanding of the invention nmay be had by
referring to the follow ng Detail ed Description of the Invention, which

i ncl udes wbheoprteer ed enbodi nent BRI EF DESCRI PTI ON OF PCHESDRAMHNGS [ 0012]
These and ot her features and advantages of the invention will now be
described with reference to the drawi ngs of certain preferred enbodi nents,

which are intended to illustrate and not to limt the invention, and
wherein like ref@PtldEgmesBArand 28 ae perspedtive vievggeneralls illastatingithehi ch:
[0013] Figure 1 is a perspective view of a tissue slicer, illustrating the

manner in wWhiisstie pro8@isoit asbdihill o€ site-psrkdent ivaiitionray be obtai ned. -4 WO
2004/ 078032 PCT/ US2004/ 006197 [0014] Figures 2A and 2B are perspective
views general | y '[(Dbl@jtFi@ﬁﬂgrﬁsTa*b“ers‘pleétﬁ}éevi&k%P%%&Eu@ﬁ%@é&?&r}’m%eM!:ﬁtl?é esent.

i nvention. [00151 Figure is a perspective view of" the tissue processor in

use with the_ cu \§ %legcsgléifaig%g%@?ﬁe%gﬁiﬁ{/enttilaﬁapr esent invention. [0016]

Fi gures 4A and’ 484t e representations of the tissue extractor

f th toi ion. CRI.PT] ON OF THE | NVENT 0017]. Al th h
'? hos eemp r gfginnalr Sf@%]: ﬁ&@%ﬁ@gr@ WIPFISPQ%B’PIr@rFﬁgg’gE?‘Pé@& §}1@21| '? g?nat ive

enbodi nents, especially in light of the illustrations provided herein,
thi s detai | exxtidetoe pf heipsasenisnesodiopl ary of the preferred embodi ment of the

DESCRIPTION OF THE INVENTION

[0017] Although those of ordinary skill in the art will readily recognize
many alternative embodiments, especially in ligilt of the illustrations provided
herein, this detailed description is exemplary of the preferred embodiment of the
present invention as well as alternate embodiments, the scope of which is limited
only by the claims that may be drawn hereto.

[0018] Referring now to the drawings, the details of preferred
embodiments of the present invention are graphically and schematically illustrated.
Like elements in the drawings are represented by like numbers, and any similar
elements are represented by like numbers with a different lower case letter suffix.

[0019] As illustrated in Fig. 1, a donor tissue sample 12, such as a split-
thickness-skin graft (“STSG”) may be removed from a healthy region of skin
tissue 10 using a traditional tissue slicer, such as a dermatome 14, which may be
incorporated into the present invention in a single unit device, or alternatively, a
traditional dermatome may be utilized to obtain a STSG, and the present invention
utilized to process the donor tissue.

[0020] After the donor tissue is removed from the donor site, the tissue is



present invention as well as alternate enbodi nents, the scope of which is
limted only by the clains that nay be drawn hereto. [0018] Referring now
to the drweai2ogi78d3de details of preferred enbodi ments @CTiuseoogoesent
invention are graphically and schematically illustrated. Like elenents in
the draw ngs are represented by |ike nunbers, and any simlar elenents are
represented by |ike nunbers with a different | ower case letter suffix.
[0019] As i | prostssest byl thentigsing pracessar dénes iltustateéd is Fngires 28, and 2™ &s an spl it -
t hi ckness-skin graft ("STSG') nmay be renoved froma healthy region of skin
tissue 10 usiltegnativt eadotingma thé itissuéeprotdss@r 16 &uts theadondr GegudBi @eeddrtbr Whi ch
may be incorporated into the present invention in a single unit device, or

al ternativel ¥y @ ditdcA§i tineRkASHERGNE caﬁ%ﬁ% Std ééa?eg%ffsﬁarga{eai Hi?g%(s) STSG,

and the present invention wutilized to process the donor tissue. 20]
After the do 1 ' fromthe donor site, ,the ti.ssue i -5 WO
2004/ 078032 ‘E@@gﬁ?‘%ﬁ%’ééfgg%%g%%[e‘%rsaélgqgﬁat %nbt%ns%%-?%r The dBhMte 22
illustrated jn Figur A.and 2B. |.n an alternative enbodi ment, the tissue
processor 16PXHEE ke o R Mo B i et ths 5@1@8 St ol db {jssughe
tissue processor is conprised of a series of sharpened bl ades 18 arranged
in paral |l el ta8mbnt bmotaiaed.adle prsfededilisigead? baivsen eachThladel i 8 inincthe 22

bet ween the bl ades 18 nmay be adjusted according to the desired size of the

ti ssue sanptasgd of HwudBHAimerdns Th 0@l efieonedThHe siahpefdablbelismen 22ach bl ade
18 is in the range of about 250 microns to 1000 m crons. The nost

preferabl e dift 8N@Bow2256 microns, 500 microns, or 1000 microns. In the preferred

embodiment, the blades 18 may be adjusted to one of the three most preferred
distances mentioned. Alternatively, the distance 22 between the blades 18 of the
processor 16 are fixed to one of the three most preferable distances mentioned. In
still another alternative embodiment, the distance 18 may be adjustable to any
measurement within the preferred range of 250-1000microns. The distance 22
between the blades 18 allows for uniform tissue particles to be produced at the
ideal range of 250 square microns to 1000 square microns. Tissue particles within
the desired range have been shown to yield the highést expansion ratio while
retaining the greatest viability.

[0021] In the preferred embodiment, two sets of cuts are made into the
donor tissue 12. The first cut, as illustrated in Figure 2A, create a first series of
parallel cuts 24 through the donor tissue 12 when the processor is depressed into
the tissue 12. The second cut, as illustrated in Figure 2B, create a second series of
parallel cuts 26 that are in perpendicular arrangement to first cuts 24. In use, the

first set of cuts 24 are made by the user, who subsequently turns the processor 16



one of about 250 mcrons, 500 mcrons, or 1000 microns. In the preferred
enbodi nent, the blades 18 may be adjusted to one of the three nost

pr ef er r edwodnstEs@es nmenti oned. Alternatively, the di st aatas2a@®4bediween t he
bl ades 18 of the processor 16 are fixed to one of the three nost

preferabl e di stances nentioned. In still another alternative enbodi nent,
the distance 18 may be adjustable to any neasurenent within the preferred
range of 2500P0COslcAboNsI0 Jegreasifoam tlefiapset € cuis @4 to meakblthissondsatlof ows f or
uniformtissue particles to be produced at the ideal range of 250 square

m crons to 1G802&gAlematively oths proessor ¢6 padyt bechigemutet ho make hige fssioted range
have been shown to yield the highest expansion ratio while retaining the

greatest Vi ad idiiding [2067t Ipds drh@e HrBEeRtdrestrabal A%, tidsWP 19et8d 0he CUL S

are made into the donor tissue 12. The first cut, as illustrated in Figure

27, create ablisl REE ShoRfrioHA FlhEh FHSA SREOROD LhB donarodgssue 12

when the processor 1s depresse t'he he séec ut, as

illustrated in Figure 2B create a_second ries .of arallel cyts 26 that
are in per pel?{a?e@fl&;ﬁe afff?géﬁ]g% Cetog%lfei fisspe igt éc‘nﬁﬂ?"tf(?ﬁ‘bg’é’:‘ortaﬁgt S%Pi“ingt set
of cuts 24 are made by the user, who subsequently turns the processor 16
-6 WD 2004/ ordargymprthe mp ooy wosiloed ferpuiemaled ratatigsoet tho prerssiosds. fimom t he

first set of cuts 24 to make the second set of cuts 26. Alternatively, the
processor 16udaynsmbadinumitesvitch (askeaot Heovn)nsay beintedrated wtith thamiator,a i r st
pass of the processor across the donor tissue 12, and the processor 16 is
aut omat i cal | whéreihahesvitdh ideptivrsd & theprdcesser $&cRdePaissctioh. Haeh change

in direction of the processor 16 causes the switch to activate the motor 50 as to

rotate the processor 16 within a housing. A subsequent change in direction of the

processor, as in from left to right, will activate the switch, causing the processor 16

to rotate 90 degrees from its existing position.

[0022] As illustrated in Figure 3, a cutting block 30, having a convex

configuration, may be utilized as a cutting surface when the donor tissue 12 is

removed prior to processing, as may be done with a dermatome 14, and as

previously illustrated in Figure 1. The cutting block allows for even distribution of

pressure by the processor 16 across the surface of the donor tissue 12 in order to

ensure that the processed tissue particles are of uniform depth. Such uniformity

has been shown to improve the cosmesis of the recipient site after the donor tissue

12 has established itself therein. In use, the processor 16 is rocked across the

donor tissue 12, which is supported by the block 30, such that only a portion of the

blades 18 are in contact with the donor tissue 12. The processor 16 is rocked

across the donor tissue 12 such that an even distribution of cutting pressure is



processor 16 across the surface of the tissue 12. An el ectronic notor (not
shown) as known in the art nmay be utilized for autonmated rotation of the
pr ocessorwO@no4atsoguch an enbodi nent, a switch (al so notPCThisasi/onay’ be
integrated with the notor, wherein the switch is activated as the
processor 16 changes direction. Each change in direction of the processor
16 causes the switch to activate the notor so as to rotate the processor
16 wit hin a 9¥6tied agyossahe atdasgofthe dmantjssueA2di rection of the processor, as
in fromleft toright, will activate the switch, causing the processor 16

to rotate 90 degr[8823]f Twnirigt 80X SFizigs m@siahﬂatB, {heR2&LilNStratkd Ustigsabed i n
Figure 3, a cutting block 30, having a convex configuration, may be

utilized as g@blol BOGorSembarg MOBMH-LRE Hé%ﬁerlzfaﬁ%ﬂﬂ ag-geénéjrocfeg Vlﬁﬂché’“ or to
processing, as may be done wi'th a dernmatome 14, revi ous

illustrated | ock |str|bt|on of
pressure by 1t!ti Irg’gésg(s)é%é Jl?(gt%c%&%fog’ gfa % Sg)éséu r]?{aec;[%\g% eﬁ%‘%&’ég’ﬁ&ﬁow g’%r 12 in
order to ensure that t rocessed tis rtjcles ar of uni form dept h.
Such uni f or " 9?/685‘:1’%%333322 tgﬂi’sms Yo@l}?ﬁ’ﬁa&@@ﬁé@ f&‘@@?ﬁe‘s‘? et the nrpgessacloni ent
site after the donor tissue 12 has established itself therein. In use, the
processor 18njadypisalappligations thersmall sigsrafithe prosessed tissugrZanasi susupppobt ed by

t he bl ock 30, such that only a portion of the blades 18 are in contact
with the dorepped Setveen Zhe Bladept d of imqproddisirs and ched difficulg $n tdidevagor

tissue 12 such that an even distribution of cutting pressure is -7 W
2004/ 078032 fBEFUHSSARDA bRREMST atakenbesd sie! O fifkBe SREiAGEIPEordsies SERnor

tissue 12.

series of strands 32 arranged in parallel, and secured at a distal end 34 to a handle
36. The proximal end 38 of the strands 32 may be secured to the processor, such
that as the extractor 30 is pulled through the blades 18, the proximal end 38 of the
strands 32 remain secured to the processor 16. The strands 32 are arranged such
that each individual strand 32 occupies the spaced between each blade 18, and are
positioned below the cutting surface of the blades 18 during application of the
processor to the donor tissue 12. After processing of the tissue 12, the extractor 30
is pulled upward from its handle 36. In this process, the processed tissue 12 is
captured by the strands 32 of the extractor 30, creating a screen for pulling the
processed tissue 12 away from the blades 18. The processed tissue 12 may then be
wiped, washed or otherwise removed from the extractor 30 for placement on the
recipient site.

[0024] While the above description contains many specifics, these should

not be construed as limitations on the scope of the invention, but rather as

exemplifications of one or another preferred embodiment thereof. Many other



[0023] Turning now to Figures 4A and 4B, there is illustrated a tissue
extractor 30 for renoving the processed tissue 12 after it has been

pr ocessedwby20e4158032i ssue processor 16 into the appropri &Ca/Esked/0odibe ti ssue
extractor 30 allows for the processed tissue 12 to be easily renoved from
the bl ades 18 of the processor 16. 1In a typical application, the snal

size of the processed tissue 12 may cause it to be trapped between the

bl ades 18 of vatiadiops gee spossiblearhiclauseuldi bé jabwidqug ton onet skiléadi my thé cart.
subsequent placenent at the donor site. The tissue extractor 30 consists of
a series of Astardingdly, 82 swopang € inventianhahbeld, beaditeratedd Bdthatscapdosthel end
34 to a handle 36. The proximl end 38 of the strands 32 nay be secured to
the processogppefidclaitlidnddfeit St @KHASh@ho3Ast 1 AL hBAdihhRUah the bl ades
18, the proximal end 38 of the strands 32 remai'n secured to the processor
16. The strands 32 are arranged such that each individual strand 32
occupi es the spaced between each blade 18, and are positioned below the
cutting surface of the blades 18 during application of the processor to
the donor tissue 12. After processing of the tissue 12, the extractor 30

is pulled upward fromits handle 36. In this process, the processed tissue
12 is captured by the strands 32 of the extractor 30, creating a screen
for pulling the processed tissue 12 away fromthe bl ades 18. The processed
tissue 12 may then be w ped, washed or otherw se renoved fromthe
extractor 30 for placenent on the recipient site. [0024] Wile the above
description contains many specifics, these should not be construed as
limtations on the scope of the invention, but rather as exenplifications
of one or another preferred enbodi nent thereof. Many ot her



-8 WD 2004/ 078032 PCT/ US2004/ 006197 vari ations are possible, which would
be obvious to one skilled in the art. Accordingly, the scope of the

i nvent i orwehoul/adsize det erm ned by the scope of the appectxas2al4adém’ and
their equivalents, and not just by the enbodi nents. -9 WO 2004/ 078032
PCT/ US2004/ 006197 WHAT IS CLAIMED I'S: 1. A tissue processing system
conprising: a processor for processing tissue into particles for
transplantation; and a tissue extractor for extracting processed tissue

conpr i oi ng AVEEET BPLARMENRS, | n 5 [ ssue sanpl o froma donor site, 3. The
tissue processing sispenuggsclain1é,mheréin sahg_piocessor is further
conprised of a pluratity SHf BERSSSSINE SYACHY $RPIISHS angenent . 4. The tissue
processi ng system of claim 3 wherein said blades are adjustably secured so
as to create a space betweeprosessor bfadeprocsssitiphetisduss uatqr pediskisngfogyst em
of claim4 wherein said space is selectable fromthe set of about 250
m crons, about 500 transplantation; and
a tissue extractor for exfracting processed tissue from said
Processor.
2. The tissue processing system of claim 1 further comprising a
slicer for removing a tissue sample from a donor site.
3. The tissue processing system of claim 1 wherein said processor
is further comprised of a plurality of blades in parallel
arrangement.
4, The tissue processing system of claim 3 wherein said blades are
adjustably secured so as to create a space between said blades.
5. The tissue processing system of claim 4 wherein said space is
selectable from the set of about 250 microns, about 500
microns, and 1000 microns.
6. The tissue processing system of claim 4 wherein said space is
adjustable within the range of about 250 microns through about
1000 microns.
7. The tissue processing system of claim 3 wherein said blades are
fixedly positioned so as to create a space between said blades.
8. The tissue processing system of claim 7 wherein said space is

about 250 microns.

-10 -



m crons, and 1000 m crons. 6. The tissue processing systemof claim4
wherein said space is adjustable within the range of about 250 m crons

t hrough aWwowho4/@8@2 mi crons. 7. The tissue processing sysTarsai/o00é187 m 3
wherein said blades are fixedly positioned so as to create a space between
said blades. 8. The tissue processing systemof claim7 wherein said space
is about 250 mcrons. -10 WO 2004/ 078032 PCT/ US2004/ 006197 9. The tissue
processi ng syst em of9. cl aiTie Zissiepw@icessig systpnof clagn Zabbeteirb§d spaseciss. 10.
The tissue processing systemof claim7 wherein said space is about 1000
m crons. 11. The tissue pboRsSHOInNgronystem of claim 3 wherein said tissue
extractor is conprised of a plurality of strands positioned between said

bl ades. 12. The ti | [ . d
ades e tissye prﬁgg%g%éfﬁgrggﬁh%;@ﬁ{eﬁ bP LMk b7 WRGKER] hid@psbesi! ands

are secured to a proxi nal essor. 13. The tissue processing
system of claim 11 wher eig Stali gostirrands are secured to at least one end to
forma handle for lifti n& L (9 Y'780%¥s out of said processor.

11.  The tissue processing system of claim 3 wherein said tissue
extractor is comprised of a plurality of strands positioned
between said blades.

12.  The tissue processing system of claim 11 wherein said strands
are secured to a proximal end of said processor.

13.  The tissue processing system of claim 11 wherein said strands
are secured to at least one end to form a handle for lifting said
strands out of said processor.

14.  The tissue processing system of claim 1 further comprising a
cutting block for supporting said tissue during processing by
said processor.

15. A tissue processing system, comprising:

a plurality of blades arranged in parallel and secured within a
housing; and
a means for rotating said blades within said housing.

16.  The tissue processing system of claim 15 wherein means for
rotating said blades is comprised of an electric motor.

17.  The tissue processing system of claim 16 further comprising a

switch for activating said motor.
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14. The tissue processing systemof claim1l further conprising a cutting
bl ock for supporting said tissue during processing by said processor. 15.
A tissue WoQoesEB03g system conprising: a plurality of pcCadegomonanged in
parall el and secured within a housing; and a nmeans for rotating said

bl ades within said housing. 16. The tissue processing system of claim 15
wherein nmeans for rotating said blades is conprised of an electric notor.
17. The tissue procd$si nghsyissuerproéessingisysta® dfictaimel5 wherpni ssidugezns afwi t ch
for activating said notor. - 11 WO 2004/078032 PCT/ US2004/ 006197 18. The

ti ssue processing systemefhtifd Qiidbldesvorited fidehdesategreek. rotating said
bl ades rotates said bl ades 90 degrees. 19. The tissue processing system of

claim 17 wherein saij@ Swihisks preeésismgts?&eﬁyofm e hbBintal ek HGNsOf sai d
processor. 20. The tissue processing systemof claim 15 further conprising

a tissue extractor. -12 activated by a change in direction of said processor.

20.  The tissue processing system of claim 15 further comprising a

tissue extractor.
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