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(57) Abstract

method, and apparatus for the introduction to a wound under vacuum assisted closure (VAC) therapy of a woun.d healing agent,
gencraﬁy ceompriscs a tt'::p;m pad (11) for insertion substantially into a wou_nd §itc (1'2), and a wound drape (13) for. sealing e:nclosqre of
the foam pad at the wound site. The foam pad is placed in fluid communication with a vacuum source‘for promotion of fluid @nag;-
Additionally, the foam pad is predisposed, through grafting or other techniques known to thpse of grdnpary skill in the art, wnth‘ basxcf
fibroblast growth factor (bFGF), anti-microbial or other factors, also known to those of ordinary skill in the art, for the promotion 0O
increased wound healing.
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Unfortunately, this process is hanpered when a wound is |arge or has

becoh® infected. In such wounds, a zone of stasis (i.e. an area in which
| ocal i zefpeMRIdcADNGMD:-t1 ssue restricts the flow of blood to the 25

tissues) forns near the surface of &‘2% \Aosognd. gj out Sﬁffd'c'ente é)nltOOd'
flow, the epi Theprnt Byt isiasindsdealingd foun GURATHE 't W& PRSTNHd not
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naturally

successfully fight bacterial infection and thus are | ahl.e t

cl ose t hetheioagsat isUntreduced oca ftongd sitg, Byroyghy FPgﬂﬁtw%ﬁn‘?déé\ﬁ@Béna(’(ﬁ%fessed oniy
throygh EBSiSeodid eatingr €s or staples. 30 Although still widely practiced
and often effective, such mechanical closure techniques suffer a major

di sadvantage in that they produce tension on the skin tissue adjacent the
BACKGROUND ART:

Wound closure involves the inward migration of epithelial and subcutaneous tissue

adjacent the wound. This migration is ordinarily assisted through the inflammatory process,
20  whereby blood flow is increased and various functional cell types are activated. Through the

inflammatory process, blood flow through damaged or broken vessels is stopped by capillary

level occlusion, whereafter cleanup and rebuilding operations may begin. Unfortunately, this

process is hampered when a wound is large or has become infected. In such wounds, a zone

of stasis (i.e. an area in which localized swelling of tissue restricts the flow of blood to the
25 tissues) forms near the surface of the wound. _

Without sufficient blood flow, the épithelial and subcutaneous tissues surrounding
the wound not only receive diminished oxygen and nutrients, but are also less able to
successfully fight bacterial infection and thus are less able to naturally close the wound. Until
recently, such difficult wounds were addressed only through the use of sutures or staples.

30  Although still widely practiced and often effective, such mechanical closure techniques
suffer a major disadvantage in that they produce tension on the skin tissue adjacent the
wound. In particular, thé tensile force required in order to achieve closure using sutures or
staples causes very high localized stresses at the suture or staple insertion point. These

stresses commonly result in the rupture of the tissue at the insertion points, which can

I



~wound. In particular, the tensile force required in order to achieve

cl osur ewooBgH2g Ut Ur es or stapl es causes very high | ocal ipgadussboszases at
the suture or staple insertion point. These stresses commonly r%;zlb t&
the rupture of the tissue at the insertion points, which can WO 5 G, 003
PCT/ USOO! &g kadscHdund 00 S&M@Junuahawmmmemynd dehi scence and
additional tissue |loss. Additionally, sone wounds harden and inflanme to
such a degree Qd@tienslly fometvavnds ireaden and deflams tbyucmaaipmmgueotp mfmtranlthag i s not
f easi bl e. y gg[%a! r I reqU|re
pr ol ongedc ospl ta itnﬁtd?on ?ﬁgy{g% ten %&r)?t‘”ﬁ}‘fg aﬂ(’:lgg n%urgl cal
5 procedwsenerally mhlrasrogmaéd Bospftalgzatiorg uwith mﬁgattenmuhgh cEst,aanﬂlmorGhrg\mUnds not
readi lsy t | r en
wounds,  decanasySuelfsd et StuEBuRling Uik, BabilEs oS sl % sl T Ren BT
parti al twﬂtﬂmrlﬁumgg fiedude darbs; algem rvIPnydede;l deputiitas olcéns] hlcers msudtmgess
buns. As g, ch ur e
dovi ceo. oct Bt dficol RS, BN bl ShicRhGE bR U0 R Sloy BRERILIGS i P

conti nuouhwh@%bmme pr essures have been devel oped When applied over a
sufficient are u uch ative.pressur.e been . found to
pronote the m‘gsrg ﬁsglﬁgfgpvﬁra&dt cgnm?gsé’pf)ﬁeﬁ’ Pw%{l ?oéﬁr(f G‘S%V’B f“ﬁﬁ%‘a‘g

ti ssu€s. and appaaths cf«af drhiningap@inids dlyi aplplynng contivuonsl negatmegaa‘s$we 1|m|ve5bs¢1f e,

comonly seferrn acuum ss sted her a pically
ol ves SRR CHmER aftfica PR BebiE SR A B0 i e BB R e
renmoval dkerefand stofﬁrumdte the mgnaaommmad,thémﬁuhd]ef amhehalgxrmmx&catheoudaody S
nat ur al t Qr. rocess,.whij al | .evi ati.n intrinsic
Crae “er Bl WRtsgtice, Bl RERap Shia L v Ainet AR R sty SRR | o0
fl ow abs e'ad;uutrnssxsteat clogua¢ WAﬂ)amenabﬁ rty}iid:aﬂycm\{mﬂ\es fnecrhaqnczrmrke coreractits af gteur n.
V\hll ACth has been hi suc in th m)tlon of und
cl osu?e ‘?ng%/ Hi/r%uﬁ ﬁ‘Bgth;‘ij}"f Wﬁ'ﬁ’@ﬁt %P&aWPté\ﬁ%abl e,
sone di f fbodys hymfaermﬂmnato@e;ﬁame vmle dlletiaamgrahey Wi ﬂfeomm inginviersydeuni que
to the ingjgw du atlent even t he ad@*}tion EHOHAS? does not

result if ﬁlwaﬂ Yot pfrdema gaused pymetrasy 685632 nd
initial eheapb@nsiee forprobbideAdusstages, for adequate heaI [ ng of sonme wounds.

It is therefor
t 1S thereto Vs}uﬁe VAC therapy has been highly successful in the promotion of wound closure,

and

20  healing many wounds previously thought largely untreatable, some difficulty remains.
Because the inflammatory process is very unique to the individual patient, even the addition
of VAC therapy does not result in a fast enough response, especially during the occlusion and
initial cleanup and rebuilding stages, for adequate healing of some wounds. It is therefore a
principle object of the present invention to provide a method and apparatus whereby the

25  known VAC therapy modalities are improi'ed through the introduction of growth factors
and/or other agents that facilitate wound healing.

DISCLOSURE OF THE INVENTION:
In accordance with the foregoing objects, the present invention — a method and
30  apparatus for the introduction to a wound undergoing vacuum assisted closure (VAC) therapy
of a wound healing agent — generally comprises a foam pad for insertion substantially mnto a
wound site and a wound drape for sealing enclosure of the foam pad at the wound site.
According to the invention, the foam pad is placed in fluid communication with a vacuum

source for promotion of fluid drainage. Additionally, the foam pad is predisposed, through
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BRIEF DESCRIPTION OF THE DRAWINGS:

20 Although the scope of the present invention is much broader than any particular
embodiment, a detailed description of the preferred embodiment follows together with an
illustrative figure, wherein like reference numerals refer to like components, and wherein:

The figure shows, in partially cut away perspective view, the preferred embodiment
of the present invention as applied to a mammalian wound site. -

25
BEST MODE FOR CARRYING OUT THE INVENTION:

Although those of ordinary skill in the art will readily recognize many alternative
embodiments, especially in light of the illustrations provided herein, this detailed description
is exemplary of the preferred embodiment of the present invention - a vacuum assisted

30  closure system with provision for introduction of agent, the scope of which is limited only by
the claims appended hereto. |

Referring now to the figure, the present invention 10 is shown to generally comprise
a foam pad 11 for insertion substantially into a wound site 12 and a wound drape 13 for

sealing enclosure of the foam pad 11 at the wound site 12. According to the invention, the

3
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factors, also. known to those of ordi nary skill in the art, for the

pronot | OFPMEENISE i ncreased wound heal | ng. According to the preferred
enmbodi nent  of Atsfdaaxmerdaﬁemu‘%nuﬁplicam the Hearh padni b ackfdrably comprises driéghdy 13 and

vaculum Sx%ltjlcr:t(x:lgte I’ol(genl-crr'i)l FEntth%ge grs poliye?h & foam I'orr] %ocp ol eﬁ{lflty o?%lan&)ﬁmﬂ@' ch
while under suction, but in this application may comprise a conventional sponge cellulose
type dressing as necessary for introduction of the desired agent. As also detailed in the ‘901
application, the foam pad 11 is preferably placed in fluid communication, via a plastic or like
material hose 14, with a vacuum source, which preferably comprises a canister safely placed
20  under vacuum through fluid communication, via an interposed hydrophobic membrane filter,
with a vacuum pump. Finally, the ‘901 application also details the wound drape 13, which
preferably comprises an elastomeric material at least peripherally covered with a pressure
sensitive, acrylic adhesive for sealing application over the wound site 12.
According to the preferred method of the present invention, those components as are
25  described in the ‘901 application are generally employed as known in the art with the
| exception that the foam pad 11 of the i:resent invention is modified as necessary for the
introduction of a growth factor. Such growth factors as the basic fibroblast growth factor
(bFGF) are known to accelerate wound healing due to their potent angiogenesis and
granulation tissue formation activities. As has been demonstrated even with difficult to heal
30  wounds, such as infected wounds, burn wounds and diabetic wounds, the resultant activities
lead to the rapid reepitherialization and contraction of the wound. The combination of VAC
therapy with growth factor introduction, through the modification of the foam pad 11 and
predisposition thereof with f.he bFGF, is therefore thought to be an important contribution to

the wound healing arts. Likewise, the present method presents an excellent opportunity for
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00/ 59424 9 2 @T{Ep?&&ﬁ invention is applicable to the wound healing arts.
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whi ch, over tine, has subseduently been exhausted into the wound site 12,
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because the scope of the present i1nvention 1s. nuch broader than any
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by the clai néglg%lﬁégﬁggédd%ghrgg%%@? ST q‘&ﬁ“’lﬂgﬁM‘?ﬁ TY: 20 The present

iLnvention is applicable to the wound healing arts. WO 00/ 59424 CLAI MS: What

oy

is claiged ispe Qxc?ada ea%%ﬁ'xatiggsj rgcgigl&yxlgglggﬂ'é,lw rtix}]&% ABE U HeSirf phation

for pronoti ng woun 1ng 1 n mammals, sal erapeutic c I nation
conpr i scemgprisgs pasicdfibsobiast guemitlc facios per meabl e to fluids and adapted for
posiytioning within a sealable space defined in part by a wound surface;

3. The therapeutic combination as recited in claim 2, wherein said basic fibroblast

growth factor is grafted to said porous pad.

4, The therapeutic combination as recited in claim 1, wherein said wound healing factor

20  comprises an anti-microbial agent.

5. The therapeutic combination as recited in claim 4, wherein said anti-microbial agent

comprises an antibiotic.

25 6. The therapeutic combination as recited in any of the preceding claims, wherein said

porous pad is predisposed with a plurality of wound healing factors.

7. The therapeutic combination as recited in any of the preceding claims, said
therapeutic combination further comprising a wound drape for sealing said porous pad within

30  said sealable space.

8. The therapeutic combination as recited in claim 7, wherein a quantity of a wound

healing factor is introduced to said porous pad by injection through said wound drape.
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pr ecedi mgorcdaid preouswlaér ein said porous pad is predisposed with a plurality
of wound healing factors. 7. The therapeutic conbination as recited in any
of the preceding clains, said therapeutic conbination further conprising a
wound drape for sealing said porous pad within 30 said seal able space. 8.
The therapeutic conbination as recited in claim7, wherein a quantity of a
wound healing factor is introduced to said porous pad by injection through
sai d wound drape. WD 00/59424 0 2 OCT 2003 PCT/USOQ 08821 9. The

t herapeutic conbination as recited in claim8, wherein said quantity of
wound healing factor is in addition to said wound healing factor

predi sposed upon said porous pad. 10. The therapeutic combination as
recited in claim9, wherein said quantity of wound 5 healing factor
conprises the same type of factor as said wound heal ing factor predi sposed
upon said porous pad. 7





