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10 It has been known that polyvinyl-pyrrolidone (PVP) complexes with
polyurethanes to yield hydrophilic blends which can be used as wound dressings or in
cosmetic preparations. For example, U.S. Patent No. 3,156,601 discloses a dressing
which includes a tacky gel of polyurethane and a poly(N-vinyl lactam) such as PVP
with a degree of ring opened pyrrolidone groups. U.S. Patent No. 5,420,197 describes
hydrophilic gels formed by poly(N-viny! lactams) such as PVP with a degree of ring-
opened pyrrolidone groups, and chitosans. Other references of general background

interest include U.S. Patent No.5,135,755 and 5,206,322

Although some of the hydrophilic gels described in the art can be used for
wound dressings and other dermatologically compatible applications, many
20 hydrophilic gels known in the art are reversible and have a tendency to cold flow.
Accordingly, there is still a need in the art of dressings, implants and dermatological

compositions for gels which are irreversible and do not exhibit cold flow.
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i ncl ude a honopol yner, copolynmer or terpolyner derived from hydrolyzed

pol yvi nyl acet ) L, hyl ene

i de. and i xt d e Sbiett E88YI-"Ee ot ETaIEhiNE BRE o Kictiol Bl

addi t i onalap|ide)rwiedcl Ghn BOUSIE 1w@w sf sradakt Sudh' Rl e dasding uRiger abl y, the
rel easable ingredient is a fragrance or a 5 bi oeFfecting or body treating
mat eri al . délieerypashesdaccompsksj implastsahd voeindrdesssings.i nventi on have the
advant age of self adhesion to the skin but with facile peelability. As a
result of the present invention, gels are provided which are stable even in
hot water, are capable of absorblng many tinmes their weight in water, and
are capabl e or delivering nmedi canents externally to
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10 The present invention, which addresses the needs of the prior art, provides
irreversible, hydrophilic gels which can be incorporated into dressing compositions,
dermatologically compatible compositions, wound packings, wound dressings, burn
dressings, drug delivery dressings, dry films, cosmetic masks and cosmetic wrap
dressings. The gels of the invention include a blend of a hydrophilic poly(aldehyde)

15 and a polymer selected from the group consisting of a poly(amide), a2 poly(amine) and

a poly(alcohol).

The hydrophilic poly(aldehydes) useful in preparing the gels of the invention
include, but not limited to, a homopolymer, a copolymer or a terpolymer of acrolien,
vinyl formal, glutaric dialdehyde and mixtures thereof. Poly(amides) useful in

20 forming the gels of the invention include, but not limited to, a homopolymer,
copolymer or terpolymer derived from acrylamide, N-vinyl lactams, N-vinyl formal
and mixtures thereof. Poly(amines) useful in preparing the gels of the present
invention include, but not limited to, a homopolymer, copolymer or terpolymer
derived from ethylene diamine, allylamine, vinyl pyridine, N-vinyl formal. chistosan.

25 vinyl amine and mixtures thereof. Poly(alcohols) useful in the present invention



10 the body exactly where desired. Most inportantly, the products based on
.the gels of the present invention have the unexpected property of resisting
cold flow., Gther inprovenents which the present invention provides over
the prior art will be identified as a result of the follow ng description
.which sets forth the preferred emdodi nents of the pres8fRtMenlR2on. The
description is not in any way intended to 1 ~ limt the scope of the
present imcheletd lnomopeltynrea ¢apolonénoriterpplymer derivedesrinydradyzed pplyévingl t he
present preferred enbodi ts. The scope of the present, invention will be
boi nted Bstate) allibalapaineitlBie ihy lenpEhA L E e o e A Pk hesatnt
invention is an irreversible, hydrophilic gel used in dressing 20

conposi tions, wound packi ngs, wound dressings, burn dressing, drug delivery

dressings, drY¥heigelpreferablieincludsnatqeskt 6§§11dtﬁ§or?h'l‘ﬁx_g?&ﬁ@iﬁ_tw}ﬁcty\ﬁ1§fbéjr essings.
The stable, irreversible, hydrophilic gel of the invention includes a two

conponentelérsabie from ¢he getp direferably, the tejatsapbingradipnlis/d fagmhgmm)aand t he ot her
is_a poly(amde), poly(am ne) or .poly(nlcohol). 4 30 May 2002 The

hydr ophi gioégjﬁ‘iﬂ%g(% %H%tqéméﬁﬁf‘glrned by grafting al dehyde nonomers onto
pol y(N-vinyl lactanms). Aldehyde nonomers include without |imtations
acrolien, vinyl formal and glutaric al dehyde. These conpounds are readily

comer ci al |y Haidrédsing dorepasttichsiof theiesene fvefitfon Riveahe SaHRLLof sBIFl N it
monoreric form acrolein is very reactive and rather toxic. When grafted
onto a | atigsiohad theslidndupatihbiacilopdelability s data rasylt ¢fithe presentlirventiad, yvi ny|
pyrrolidone(PVP) or polyethylene glycql (PEG, a hydrophilic, highly
Peacti vegelhgismsvided iuhigh 56?’ Wbﬂf awva@»ot atesisire Farahile QL RDSRRIRGIRIAT { 0 PVP,
ot her suj; : : f yi nyl

| act ar ngi "&’g%hlgé ué%gpiryn&?{‘i’ %“?%%%ﬁ@’?? HY%’@{gﬁfy?é@ﬁig“Bﬁ?Wt%QXtﬁa?l&‘8| dehyde)
ofiot he pmewRAY ekﬁ&?ﬂ%v'h@ﬁ-- deblted.t RIost Rsdorahtiy, tRY prodasts dadedash tHe gds rer ei n

shall be understood to include,
the present invention have the unexpected property of resisting cold flow.

Other improvements which the present invention provides over the prior art
will be identified as a result of the following description which sets forth the preferred
embodiments of the present invention. The description is not in any way intended to
limit the scope of the present invention, but rather only to provide a working example
of the present preferred embodiments. The scope of the present invention will be

pointed out in the appended claims.
Al PTIO

The present invention is an irreversible, hydrophilic gel used in dressing
20 compositions, wound packings, wound dressings, burn dressing, drug delivery
dressings, dry films, cosmetic mask dressings and cosmetic wrap dressings. The
stable, irreversible, hydrophilic gel of the invention includes a two component blend.
One component is a hydrophilic poly(aldehyde)and the other is a polyv(amide),

poly(amine) or poly(alcohol).



but not limted to, honopol yners, copolyners and terpolyners of i~~-vinyl

-l actanms such as N-vinyl pyrrolidone, N vinylbutyrolactam

N-vi nyl caprolactam and the like, 1 ~ as well|l as the foregoi ng prepared

Wi th mnor amounts, for e,~canple, up to about 20 wei ght percent, of one or
m xture of other vinyl nononmers cdpol ynerizable wth tI30 May 2902l act ans.
Copol ynmers or terpolynmers of poly(N-vinyl-lactam may conprise

N-vi nyl -1 act amemgdmphilM(g@ng@FWmdi hyograttingpidshyde mxmdmers h
nmononers containing a vinyl functional group such as acryl ates,

hydr oxyal kxloalyNal i1 la@@rrl%?%t Agdehy dahefomas éhide wAtiodt Bmiffbpacr rlic acid,
and acryl-amdes. O “"the poly(N 5 30 May 2002 vinyl iactan) honopol yners,

t he pol vvi nyl.pyrrol.i.don P ho | rs are preferred.. O the

pol y( N- Vi ﬁﬁfﬁll%)‘é&'ﬁ’rlrfo%%&f@%c Wﬁ&fig’p@eﬁ%fzﬁ”ﬂ%ﬁg‘, s Zts Fadily de copol yrer s
are preferred. Suitable poly(N-vinyl lactanm) terpolyners, but not limted
to, is viegmmeraialy aableblevitony AddnrhdthesuicalCoansandsxasils:l ani noet hyl

nmet hacrylate. A 5 variety of polyvinylpyrrolidones are conmercially

avai l able. A lactam may be considered to be a cyclic am de produced from an
amno acid through the elimnation of a nolecule of water fromthe -POCH

and. - NHZ groups.. A lacta t her L€, nt ai.ns - - CO up in a ring.
An N vi nyl Iacf &WWQE"Q"{% ﬁ%ﬂnﬁ?{?ﬁeﬁ fgtvggll"fg&rt’iv ﬁ%fwgg%ﬁmaﬁgﬁ?rﬁe nononer
can be polynerized through the 10 vinyl gr ouCB. It has been unexpectedly

f ound t hagrafthé antoteelong chain biasqspiatitle Rolymspauchiag, fooeyarapldepniseinybbt ai ned by
grafting nononeric al dehydes onto poly(N-vinyl lactans) is m;ced with

pol yner s_ﬁsqadndalae@vmrmlpoly%mme yoR{PEG)f alRgdrbHIAL | RipR§ redetivgdr ophi l i c,

irreversible gel, with no teachable al dehydes is forned. As used herein,

"hydrophilic" .15 neans. bhavi . tendency to bind or absorb water

whi ch resllﬂrﬁ%mf’aar%oﬁ(ﬁgggﬂg)?Socfotrtré&i%gn of gels. Further, as used herein
"irreversible gel" neans a material which does not |oose its structural
integrity upon heating, irradiation, or mld chem cal additions such as,

for exanple, agar, and poly(acrylam de) gels. It has also been surprisingly

found that thelnuaditediiol FVP, othier uigibtd Binfopd@inserfcopbl§mers and terpolymers
10 of N-vinyl lactams can be used in the preparation of the hydrophilic poly(aldehyde) of

the present invention.

The term poly(N-viny!l lactam) as used herein shall be understood to include,
but not limited to, homopolymers, copolymers and terpolymers of N-vinyl lactams
such as N-vinylpyrrolidone, N-vinylbutyrolactam, N-vinylcaprolactam, and the like,
as well as the foregoing prepared with minor amounts, for example, up to about 20
weight percent, of one or mixture of other vinyl monomers copolymerizable with the
N-vinyl lactams. Copolymers or terpolymers of poly(N-vinyl-lactam) may comprise
N-vinyl-lactam monomers such as vinylpyrrolidone copolymerized with monomers
containing a vinyl functional group such as acrylates, hydroxyalkylacrylates,

20 methacrylates, acrylic acid or methacrylic acid, and acryl-amides. Of the poly(N-



20 present invention have the very val uabl e propem of being able to resist
.cold flow 6 30 May 2002 "Cold flow' refers to creep at room
ternperature. Due to its viscoelastic nature, plastic nmaterials subjected
to aload for a period of tinme tend to deformsnore than they would from
"the sanme |l oad rel eased i nmedi atel§ after application. BoeMaggz@@2of this
deformation increases with the duration of the load and with rising 5
tenperature. Creep is the permanent deformation resulting from prol onged
appl i cat i vimyblacmnsthogmpobanassy thepolptiadpymolidome {PVPhhemdpblyrmas awon, af t er
any tinme under stress, is partly recoverable (primary creep) upon the

rel ease Ofrefdifed. QCtha REITRLViAY |4 BNOCRYST ARES vinSEp PREBAINC; B8EMmidés used

herein ' "cold flow' reféers to the property of the irreversible gels of the

present invention to |gose iqt trycture er tine due tao the 10.applied
force of GRS apHpLy eg. é&g?q %E]éiéé\gﬁwgﬁéc )ErPRIY Ty utf’\?ﬁﬁ?‘?%ﬁal ities
refer to, but not limted to, poly(alcohols), poly(am des) and pol y(am nes)
al so i ncl wdisgnylayorohdonse Vipy kskprolactar) andodimetiaraminopthwh tnqthdoyylate des) .

Pol y(al cohol s) useful in reacting with poly(aldehydes) to formthe

hydsophi | {s&idty bENE§SinklSr@alsned hrelddmniir@iaavdiR¥RNt i on 15 include, but are
not linmted to, comreicially avail able hydrol yzed pol yvinyl acetate), allyl
al cohol, cellul ose, ethylene glycol, ethylene oxide and m xtures thereof.
Useful poly(am des) include, but are not limted, to conmmercially avail abl e
acrylam de, N-vinyl lactanms, hi-vi ngll formal and m xtures thereof. 7 30
May 2002 Pol y{ Arretam)mais bé cansidered tebd aeyaliciastide pradueedyfom st amine apidesent
invention include, but are not Iimted to, comrercially avail abl e ethyl ene

di ani ne, @kdugh thetiRinavion ¥ a Bioldctliede wand fof tHRSEOOHAnHONM,Ighsu@ela an
aqueous sol ution of poly(~i-vinyl lactam) is mxed with a
lactam, therefore, contains a -NH--CO- group in aring. An N-vinyl lactam has a

vinyl group at the ring nitrogen and the moﬁbmer can be polymerized through the

10 vinyl group.

It has been unexpectedly found that when the large, reactive hydrophilic
poly(aldehyde) obtained by grafting monomeric aldehydes onto poly(N-vinyl lactams)
is mixed with polymers bearing alcohol, amide or amine functionalities, a hydrophilic,
irreversible gel, with no leachable aldehydes is formed. As used herein, “hydrophilic”

15 means having a strong tendency to bind or absorb water which results in swelling and
formation of gels. Further, as used herein “irreversible gel” means a material which
does not loose its structural integrity upon heating, irradiation, or mild chemical

additions such as, for example, agar, and poly(acrylamide) gels.

It has also been surprisingly found that the hydrophilic, irreversible gels of the

20 present invention have the very valuable property of being able to resist cold flow.



pol ynmeri zabl e al dehyde to form an aqueous solution of a hydrophilic

- poly(al dehyde). The aqueous sol ution of poly{~i-vinyl |lactam contains from
about 5% to about 50% pol y(~1-vinyl |actam). The resulting aqueous sol ution
of $ydrophilic poly(al dehyde) contains from about ~% by wei ght to about 50%
-by wei ght poly(al dehyde). The res@lting poly (al dehyde3OiMay2002n xed with
an aqueous solution of poly(amne), 10 ~ poly(alcohol) or poly(amde) in a
ratio fromabout 12:1 by weight to about | :1 by weight to produce a blend
havi ng a t ot al “Gufflesy” igkans enereen #rcaBdamperanu g Ruege ilsdifcoglastishout 50

wei ght percent, and preferably from ~%weight to IS wei ght% of

pol y(al dejuesle) plagii nmamrinisRabjecedly b dsdddidl adreod of Mimri tefdh @l deforfi@oRqUEOUS
sol ution of poly(anune) contains from about 5% by weight to 1 S about 50.°

by wei ght i T j f m . coptains from
about Gos b7t SR bom B8 AR I0ure Rl nile By eROrer ARG OR e oo s
solution of poly(alcohol) contains from about S% by wei ght to about ~0% by
wei ght pode;(emtyéwdyfonm oR GEeaseyith s duration pf bgderd andowiterisiog a ti e
from about 10 seconds to 20 about ? hours until a hydrophilic, irreversible
gel §i s faempetanifdieCrdepts decherm@ndii dboymafl62 résalringrfedmpeolbagedcur i ng are not
critical. For purposes of conveni ence, anbient tenperature may be used but

the tine r e s T I el d

| nt endod PAeEEn Y SpERLIA (5 RNl TRES BfiRion, el BTG, | o
present invention are staB{?e and therefore irreversible and water

i nsol ubl estregsy SParty LECRYeTAPIRJPHIAEY creeP hiRYhE relgase of hesload andipariipphi 1 i ¢ and
capabl e of absorbing nmany tinmes their weight in water or at |east 100%

t hei r weigifdcoverablet(escontignyairtep) hastsedrhétede kgold flew! péferstedhd prop@enothavi ng
the property of being sticky to the touch or adhesive to a degree that the

I o s Lt TR et S A

gel fornms is not known, and while it is not intended to be bound by theory,
i t19s belappliediforeepfl gravitaddi ti on of

Polymers bearing alc':ohol, amide or amine functionalities refer to, but not
limited to, poly(alcohols), poly(amides) and poly(amines) also including natural
poly(alcohols), poly(amides) and poly(amines). Poly(alcohols) useful in reacting with
poly(aldehydes) to form the hydrophilic irreversible gels of the present invention

15 include, but are not limited to, commercially available hydrolyzed poly(vinyl acetate),

allyl alcohol, cellulose, ethylene glycol, ethylene oxide and mixtures thereof.

Useful poly(amides) include, but are not limited, to commercially available

acrylamide, N-vinyl lactams, N-vinyl formal and mixtures thereof.



pol y(al dehyde) to a pol ynmer conpound bearing am ne, am de or al cohol
_functionalities gives rise to coval ent cross-1|inking dispersed through an
i nt erconnecting network of ionic bonds present in the poly(am de),
poly(amne) or 1 S poly(alcohol). Many different types of additional
~materials may be incorporated intd the gels of the pre3@mMay 2002 i on

i ncluding organic salts, inorganic salts at |ow concentrations, alcohols,

am nes, polyner lattices, fillers, surfactants, pignments, dyes, fragrances
and so forth Zoly(amipesdusaralindbe frsmatine of theraslswiithe geasemdnyaatipon. Many of
these matetlals 20 can be released directly tomthe gel. 9 30 May 2002

The gel simdudehbat dravienlimired as,coaspeaciatl layailabid ethylrae daniingrablyf ating W de

vari ety of rel easabl e biol ogically-active substances having curative or

t her apeut, . f or non-human ani mals. Included anong the
biologicgp§§¥gﬁgﬁsgﬁﬁﬁ %&%gls whi ch are suitable for incorporation into the
gel s of the invention are hornones, hypnotics, sedatives, tranquilizers,
anti-convul sants, nuscle relaxants, anal gesics. antipyretic agents,
anti-inflamuatory agents, |ocal anesthetics, antispasnodics) antiul cer
agents, anti viTlodfosm tiegélparc squebas solutod of poly@iNsvinghiagamh tyinixed withagent s.
cardi ovascul ar agents, antitunor agents, and so forth. A

bi @l ogi c - i j o : i anounts.
To3part | oy HiePpRbi¥ S RHPES Rk o BUEGK, olLRHTIREAILAHR. by Rh)),
ni troglycerine, scopqlam_ne, pilocarpine, ergotamne tartrate,

phenyl pr %ﬁ%ﬂegﬁf selltign gt pﬂ%ﬁﬂmlﬁwgamywlaﬁﬁom ik 54 1 bori0%;
tetracycline, neonycin, oxytetracyclire, triclosan, sodium cefazolin,

si |l ver spbly@divayl dactara dThe sssubiagiaqueaisasiwion lof dgdrophilicl ody (aldyHydee and
salicyclic acid, nicotinates such as nethyl nicotinate; capsaicin. 1 ~

benzocal iaifs BT 8860s 394 67 weldhh 19115306, B 8RSl MR, blle 19! 15, o be

used for cosnetic treafne I ng agents m pyrrolidi ne
earbo:cylic acid | yol 's,. and pol ynmers nay be added. For a hydrating
pur pose, Tesukigg ely &%E%Eﬁ?)g‘é%%ﬁﬂmeddﬂ% auegRLIRAuYR bPAYAMEE).absor bed

10 - po‘l)"(alcohol) or poly(amide) in a ratio from about 12:1 by weight to about 1:1 by
weight to produce a blend having a total polymer content from about 1 weight percent
to about 50 weight percent, and preferably from 5%weight to 15 weight%, of

poly(aldehyde), poly(amine), poly(amide) and poly(alcohol).

The aqueous solution of poly(amine) contains from about 5% by weight to
15 about 50% by weight poly(amine). The aqueous solution of poly(amide) contains
from about 5% by weight to about 50% by weight of poly(amide). The aqueous
solution of poly(alcohol) contains from about 5% by weight to about 50% by weight

poly(alcohol).

The resulting blend is allowed to cure for a time from about 10 seconds to

20 about 2 hours until a hvdrophilic, irreversible gel is formed. The time and



by the hydrophilic gel serves a hydratin' function to the skin. 10 30 May
. 2002 Wat er-sol uble and water-insol uble additives such as those descri bed
above may be initially mxed with the aqueous sol vent before the gel
preparation is begun, may be m xed with the aqueous sol ution of
~poly('V-vinyl lactam) or m xed wi8 h the aqueous sol uti 3@ May@®R0GZ am ne),
pol y(am de) or poly(al cohol) during the gel 5 preparation. Water-sol uble
ingredients are preferably mxed in with the PVP prior to adm.cing with

t he ami netemparaarefor §HERSATE B0 AGETabN EPT PYPefenef ¢0g VEIFstermbE®a can al so
emul sify water insolubles by adding surfactants to either the pol y(Nvinyl
| act am) otenfysdratuiediinag be upel hi(taks e} can bostoyenddnBlivited Abrhpéranirdsy dihy,
additives may be simlarly mxed into the gel preparation after the

bl 3 al cofr e E Lo rReF DB R SEm R BAARY TPl BPRAET EF

dressing, for exanple, by spraying,. dipping, brushing or rolling. The gel
may be usBSEY ‘Hﬁ(’é‘o&@é%%ﬁwﬁlm FﬁfoﬁdEEYeﬁ@}bl&@éﬁf"@teér’n%thékﬂgif}"{gfs?n skin masks
or wraps, drug delivery patches, inplants and dry film products. \Wen the
gel 5 1S usbiling watevurraicohal KTinogeds aredydtophiliclahd ogpable-ofrabbsstbamshag: it 1 ~
advant ageously provides the desired properties of such dressings, such as (

1) biocop I RV J Je b 0 u ity. (3)

non- adher{éﬁlgghﬁegll J{Vhlg}{%lu@ﬁ%};e?%it Il%%tl %qbt/yg/%%Qgég%ﬁto?%@g%dggreeﬁgﬁf)tg%i lity to
remove in_one,piece fromthe wound, (6) ability to hold its physical
integrity W*@hp@\%ﬂ“iﬁq tQmean baying tae Propsripeibeiigrstiskntn thegowshiuse it is not
tuo sticky. 11 30 May 2002 When used as a skin-hydrating mask, the gel
has excel ddhesiveyoaalegreg te pieecgel ys capablant sipkingstb yhecskiv avhile beimgaksiphol , and
is easily and cleanly renoved. Vfhen used as an inplant, the gel has

condi t 1 on el R B e S he gel (8 alto e
10 While the exact nature of th'e. mechanism by which the gel forms is not known,
and while it is nbt' intended to be bound by theory, it is believed that the addition of
poly(aldehyde) to a polymer compound bearing amine, amide or alcohol
functionalities gives rise to covalent cross-linking dispersed through an

interconnecting network of ionic bonds present in the poly(amide), poly(amine) or

15 poly(alcohol).

Many different types of additional materials may be incorporated into the gels
of the present invention including organic salts, inorganic salts at low concentrations,
alcohols, amines, polymer lattices, fillers, surfactants, pigments, dyes, fragrances and
so forth as long as they do not interfere with gel formation. Many of these materials

20 can be released directly from the gel.



bi oconpati bl e which makes it an excellent candidate as an inplant. Wen
made into a dry filmand used as a skin mask, it provides a flexible,

cl ear, hydrophilic filmwhich adheres to the skin when wetted with water.
The filmcan retain active rrioisturizers and other ingredients close to
“the skin, helping in their delivéy. The filmcan al so30dan4002 peel ed of f
after a period of tine without |eaving 10 residues. To obtain the products
of the invention, the gel may be packaged by itself in a nold, in a dry
filmform or SH St | SNV R arTs) 1 : se; or
may be provide o%lgwgﬁggﬁvgte a%g]e\(é:\%g\?er gdﬁvﬁtl ?gwgg{geasae%qeﬁ’é?ér?gypr event
the gel fromsticking to itself. The rel.ease l.ine is renpve rior to

appl i cat iFoH2 }%@Plﬂglﬁw'ﬁ@“‘éﬁw&f &a‘ﬁﬁ%c‘FﬁilY? p1 thgrageic Vég'\*/‘@?ral functi ons
i ncl uding providing reinforcenment, providing a gas and Liquid barrier, prow
i di ng a $wpardr nenthuraan apenate dbeluded ampngthe diciggisalby-ectivieamatérals t he gel and
the area of treatnent, and the like. Substrate selection to provide the
desired RANQLHIsERabR P MMBicRatldAdRS hKigklsOF tHenbdiRjoATd: h&ﬁﬁ ul substrates
i ncl ude but are not Hiffbnpt edr;{og a polymsrl'g film a coll I ageen t f‘m’ or 30 May
20Q2 woven fabric, non-woven fabric and m:ctures thereof Pcefeaed

suBat 1 ar SRonckas SrselvE FRUTRe A Cor R fe R g Telisints Deleetichab o
material, a release |liner and m xtures thereof. The gel may be coated or
spread omhtipyretiaegéms, anti-inflaginasony agyntarlpcaleaenthdticsyantispasmbodicgrt. The gel
can be conbined with or adhered to a virtually unlinmted variety of

substr at gaQeaektsNastivibal WatiBsréras, %ﬁtifﬁ@%@{)sy ,altlﬁymiﬂﬁﬁﬁ Q%&&g non-woven

webs of natural "and synthetic fibers, etc. acki ng whic rovi des gas and

liquid barrier properties may be a pol ymer. fil m.such, ol yur et hane.

Desi r abl EiRY3etH ELRE et AntEnosaeynd o8 fomt, Abiogisighei ¥ sebsignce

pol yester, polw nyl al cohol, or 10 pol yvinylidene chloride. Wen the gel
has a baiyadded smpbamatcenticdily-actiyalamongtsst ruct ure has particular utility as
a wound and burn dressing. Misture is kept in and excess exudate is
absorbed to pronote healing but bacteria are prevented fromentering the
wound or burn area, and mcrobial stasis may be nmaintained through the

' por por ation Particularly preferred as biologically-active additives are nitroglycerine,

scopolamine, pilocarpine, ergotamine tartrate, phenylpropanolamine, and
theophyl.line; also antimicrobials such as tetracycline, neomycin, oxytetracycline,
triclosan, sodium cefazolin, silver sulfadiazine, and also salicylates such as
methylsalicylate and salicyclic acid, nicotinates such as methyl nicotinate; capsaicin.

15 benzocaine, a-hydroxy acids, vitamins and biostats.

When the gel is to be used for cosmetic treatment, hydrating agents such as
sodium pyrrolidine carboxylic acid, polyols, and polymers may be added. Fora
hydrating purpose, however, the large amount of water alone which can be absorbed

by the hydrophilic gel serves a hydrating function to the skin.



of an anti-mcrobial agent into the gel to prevent infection. For ease of
use, the tacky 15 gel on a' oacking is covered with a rel ease Liner which
may be a silicone-coated fhn or polyethylene. The gel may be coated onto
t he backing so that the gel occupies all or part of the backing surface. If
-t he gel occupies part of the bacROng surface, non-gel 80dVleg 20@&2as of the
backi ng may be provided with an additional adhesive. The gel can also 20

contain tackify ' .yol s n I i nes, whi ch can
boost tack. A WHEESPHBlE R RASRENES: aRRUYR feh BingRE HARRT 3o ot "t he
addi tional skin adhesive 13 30 May 2002 cones intfo contact wth intact
ski n whi Ineay beeinitindlyrmixed wjh the daueens solyenhbefare thige] prgnnzation i begihesi ve
provi des a dressing with stayi ng power when the absorbent gel has becone

subst ant intdyl be Bdledrwitie the\iquBowashtios ¥ £istay @N-Vinyblak s g BiXeR wath the S
adhesi veness through a dilution effect. In a preferred enbodi nent the

dr essing i I i.n Lhnto, two separate
subst r at géﬁeég%sﬁ@ﬂﬁg%gﬁgﬁku. 8%‘%@??%9@%)&3%%%?%&2%@?% c’egri al to a
surface of one of _the slabs and conpressi ng the sl abs together so that the
bi &1 ogi c®FPArasien; WEatgrsdlrblglingrsdispls arkipsafe@dlyaningd in vAd thad Val prier.tol n st |l |
anot her enbodi nent, the gel nmay be used in a dermatol ogicaliy 10 conpati bl e
conposi t admiding withshehmine) aridy aitalohs! fandionaittytieaingpolntbretuegs. | n yet
anot her enbodi nent, the gel may be used in cosnetic preparations such as

i thout  ARpARAIAE el BRONLER Dy 3p SRRl (A BB 0

i ncorporation of other ingredients. A kit for cosnetic _gel may conprise a
ready- rrag@‘”é’é)l OYCHO?X(%“%M% ide °éP?Jbﬁﬁab-'(°h°li- A?R?Wl"eIIYaé@ Hyescsapbaent and
al cohol, amine or amide functionality bearing polyner conponent. O her
cosnet i csiaghanlyamixad intashdgelrppepangioagéetthe pbly@dHvind dscrarahih Bl&eleliviieh can al so
be supplied to the ready-nmade gel or to either conponent. For use, the

R e P Gl b R S S U T

reparation 20 _.i ntended to, enhance or i rove physi cal appear ance.
prep sur?ace of a gel dressc{ng, for example, by spra}rrri}?xg, Xippigg,y brusl?ing 019 ?olling.

The gel may be used to make adsorbent wound packing agents or dressings,

skin masks or wraps, drug delivery patches, implants and dry film products.

When the gel is used as a wound packing cr cavity-filling wound dressing, it
15 advantageously provides the desired properties of such dressings, such as (1)
biocompatability; (2) ability to conform to a wound cavity; (3) non-adherence to the
wound; (4) ability to absorb exudate; (5) ability to remove in one piece from the
wound; (6) ability to hold its physical integrity when swollen with exudate; (7) ease of

handling because it is not too sticky.



14 30 May 2002 In a further enbodi nent, fragrances may be incorporated into
.the gel. Wien the gel is kept noist in a suitable vented container, the
&aerance is slowy released as an air freshener. The foll ow ng exanples are
intended to illustrate but not limt the invention. In the follow ng
-.exanpl es irreversible, hydrophilild gels are forned whi 8R MeyndR02eech

al dehydes and can be used as a wound, burn dressing, inplants or for
cosnetic applications. E~~ple | To three separate 2~0 mlliliter

round- bot t om fWhakasedcasiapkinchydirdtinganaski theege] hasaixcublert Giydeitimgrcapdatty,
thernoneter 99.0 granms of a 10% sol ution of PVP (Kollidon 90F, BASF) was

o1 yool ) GaLudshity ol oo aleoth, i SR ANIGHIP L BROWA 21 D ctrut on

of polyethyl ene diamne) was added to the third flask.. The sol ution was
heated to 60C with stirring, then 0.~ granms of a water soluble initiator
(~~al "o ~'-~0, Dock Resins Co.) was added to each flask and the sol ution of
each flask wadVhdr usedcsinimplant; thy gei Imstexselldnt abidicyaremaintaiaigiphesical a

pol yneri zabl e al dehyde manufactured by Al drich Chem cal Co., was then added

to zach fﬂt?%’h'y ¥Bfer c!ﬁ?fefe‘ﬁ?&ﬂrfdﬁtﬁﬂs SALHAL 1 acg{% ﬁd‘[l'ﬁé’ ggl 1§e alsg" Six hours

wth stirr m xed wt polymersvm or am ne
functlon Iltles each o e, PVP, Iene gl,rcol'f, and pol yet hyl ene
di ani ne) 1%0@86%&?/3@}3‘3}?5‘?#&5 lﬁﬁ%% ‘Q ate a3 urRiARk e gel, with ne

| eechabl e al dehydes det ect ed. 15 30 May 2002 E~camlp a To a 2~0

mlliliter round-bottomflask equi pped with a stirrer, reflux condenser and
t hernoneter 99.0 granms of a 25% sol ution of PEG (Carbowax, Fischer Co.) was

added. The solyd ORademd 'S Al SmiaAd ®ed &s IR nisk, it bAFiddPRefbiz, 97 ams of a
clear, hydrophilic film which adheres to the skin when wetted with water. The film
can retain active moisturizers and other ingredients close to the skin, helping in their
delivery. The ﬁk‘n can also be easily peeled off after a period of time without leaving

10 residues.

To obtain the products of the invention, the gel may be packaged by itselfin a
mold, in a dry film form, or as a two-part system which requires mixing prior to use;
or may be provided on a substrate and covered with a release liner to prevent the gel

from sticking to itself. The release line is removed prior 1o application to skin.

15 The substrate may fulfill one or several functions including providing
reinforcement, providing a gas and liquid barrier, providing a support with air
permeability, providing protection for the gel and the area of treatment, and the like.
Substrate selection to provide the desired properties is known to those skilled in the

art. Useful substrates include but are not limited to a polymer film, a collagen film, or



wat er soluble initiator (hydrogen peroxide, Aldrich Chem cal Co.) was
added, and the solution was stirred for thirty mnutes. 0.~ grans of a

pol ynmeri zabl e al dehyde (acrolien, Al drich Chem cal Co.) was then added and
the solution was heated to 75 C for six hours with stirring. Wen m xed
with polymers with al cohol, am nel2or am de functional i30 d&say PBG2f orns a
hydrophilic, irreversible,gel, with no | eechabl e al dehydes detected. am| 3

To a 250 m lliliter round-battomflas qui Wit h tirrec, .reflux
condenser"voé(ﬁﬂ%atbﬁlgr fBfRtEven bé"cargdlgeralxg'g.%ﬁ %ﬁgp Befége‘%‘,%bﬁha{fﬁf'm‘lc@ﬁ of PVP
(Kol I'idon 90F, BASF) was added. The solution was heated to 60 C with

sti rri ngpolyuesthane®r grpolyssist filmya stegtckable yateriahia tebeass linercad mmixpagssul f at e,
Al drich Chem cal Co.) was added, and the solution was stirred for thirty
m nut es. tidrdofgr ans of a pol yneri zabl e al dehyde (acrolien, Al drich Chem cal
Co.) was then added and the solution was heated to 75 C for six hours with
stirring. Wien m xed with polyners with al cohol, am de, or am ne
functionalities, PVP forns a hydrophilic, irreversible gel, with no

| eechabl e al dehydes det ect ed, 16 30 May 2002 ~,~,~, r~ple 4 To a 2~0
mlliliter rodhegplonanhe foatedorueashenio vibapkingor substiate byetnyereasndenser and
thernmoneter, 20 grams vinyl pyrrolidone (.4ldrich Chemcal Co.) and 79

gr 3ms  Wakeswiver the agtd Ghe gEhearsisy ¢imsinedvadthhnaldnéret @0 8 9izrillhinSikiifeli Ng) t hen
0.~ grans of a water soluble initiator (Wako V-50) was added, and the

sol ution IR 1 . raoli_en,
pol yneri ¥%}%ﬁ%)é8§"{35ﬁgt§%8%%%3&%%1@#%%%53}.95 d(ri’I:i c! ﬂi &ﬂéén“?%%ﬁ a%g'nfgn%ogle?hen added
and the resulting solution was heated to 7~ C for six hours with stirring.
Wien ni xegbspiinaniahgsisyathelir fivees elshal packingiwhichpravideesasinndiliqyital i ti es,
PVP forns a hydrophilic, irreversible gel, with no | eechabi e al dehydes
det ect edbarrier properties may be a polymer film such as polyurethane. Desirable composites

with the gel may also be made using films of polyester, polyvinyl alcohol, or

10 polyvinylidene chloride. When the gel has a barrier substrate, the resulting structure

has particular utility as a wound and burn dressing. Moisture is kept in and excess

exudate is absorbed to promote healing but bacteria are prevented from entering the

wound or burn area, and microbial stasis may be maintained through the incorporation

of an anti-microbial agent into the gel to prevent infection. For ease of use, the tacky

15 gel on a backing is covered with a release liner which may be a silicone-coated film or

polyethylene.

The gel may be coated onto the backing so that the gel occupies all or part of
the backing surface. If the gel occupies part of the backing surface, non-gel coated
areas of the backing may be provided with an additional adhesive. The gel can also

20 contain tackifiers such as polyacids, polyols, and polyamines which can boost tack. A

dressing of this type is positioned on the skin so that the additional skin adhesive



30 May 2002 To a beaker containing 50 grans of a polymer, described in
Exanple |, 3 grans of lactic acid were added with stirring. Once thoroughly
m xed, 47 grans of a 50io0 solution of Polymn, a poly(anm ne) manufactured
by B.-NSF was addzd with stirring. The resultlng gel was t ack l'iabl e,
“incorporated 1.5% | actic Acid, wHi&h can be used for cS$nMaycZ@P4li cati ons.
a le To a beaker containing 50 grans of PVP described in Ex :nple s, was
added 50 grans of a dilute chitosan solution was added with stirring. The
resulting gel, was i rreversl bl e at WEF&% Bd was pliable and reI atively

non- adhe$WRES P SPIYRRSELD 1kast skin w € 3Rgorpent gebsantacts ywyourd. okbesal i ne
solution at roomtenperature, absorbed water but did not dissolve or

di si nt egadaigonal edhesiyreprovitiesta dsessimgalvithl steging lpbwer shen thechbsbrdentigele gel
absorbed 1,020% of its weight in water or saline. The gel can be used as a

wound or S = to the
wound. atr1n£<;H egoﬁkegggé@ghﬂ?%ﬁmgé@?g?%hwa H&S % %QHE S?t% ed to forma

thin flexjble fi . e oom eratyre. The f Im
absor bed® @YW%&%’B%?Q%‘FHPH@ 3H@P|5? %ismbﬁim&m &ﬁra"pﬁs‘flﬁé?e have been
deseri' aed what are presently be ||e~~ed to be cite 18 30 May 2002
chiinges formedbglichstiregt tmansepatate flebsweltize] whtoltwotsepap@rsubstoptés appltihgat rue spira
of the invention, and it is intended to include all such changes and

nodi ~i ¢ I ded hereto.
19 30 Nﬁgd“%“&é'zm‘*’ﬂbf&’%&fﬂﬁ%@@a ‘e“*’???é?é‘?%dé’%‘%ﬁa{ﬁ%ﬁﬁﬁ?c gel whi ch

comr i ecs 2Bl end ol & MOLERL i poL(alg e

between the two slabs.

In still another embodiment, the gel may be used in a dermatologicaliy-

10 compatible composition for cosmetic preparations and cosmetic wrap dressings. In
yet another erﬁbodiment, the gel may be used in cosmetic preparations such as face
masks and nail wraps. The gel serves a hydrating function with or without a backing
and a cosmetic effect may be enhanced with the incorporation of other ingredients. A
kit for a cosmetic gel may comprise a ready-made gel or two components: a poly(N-

15 vinyl lactam) component and alcohol, amine or amide functionality bearing polymer
component. Other cosmetic agents such as hydrating agents, fragrances. and the like
can also be supplied to the ready-made gel or to either component. For use, the
components may be mixed and applied. The gel advantageously can be easily peeled
off after use. It shall be understood that the term cosmetic means a preparation

20 intended to enhance or improve physical appearance.



poly(am de), a poly(am ne), a poly(alcohol) and m:ctures, thereof. 3. The

gel of Caiml wherein said poly(am de), said poly(am ne) and said

" poly(al cohol) are natural polynmers. 3. The gel of Claim1 wherein said
hydr ophi | i ¢ pol y(al dehyde} conprises a honopol yner, copalynmer, o

_terpol yner derived fromthe group4consisting of acroliéR, #ornal

glutaric dialdehyde and m ;ctures thereof. 4. The gel of Cairn 1 wherein

sai d poly(am de) conprises a honopol ymer, copol ynmer, or terpolyner derived

from t he grouplncofusihst eméo@m%rfyagy&nccmay b mcmyoraltfaﬂcmmmg gel.~When: .yl

formal ar~d m ~.~tures thereof. 5. The gel of Caim1l wherein said

pol y(am ng) @leEbtsrﬁgls@dwm%leVm&d c%ﬁﬂ@.ﬁx'eb’m?erfraﬁﬁnde% Bmwfﬁxle&ea hyed from

t he group conS|st|ng of ethylene diamne, allylamne, vinyl pyridine,

chi t osan and ~ctures thereof. 6. The gel of Claim1 wherein said

poly(alc gﬁﬁ ‘ses a honopol yner, copol yner, or terpolyner derived

fromthe group consi sting of 20 30 May 2002 hydrol yzed ool y(vinyl

acetate), allyl alcohol) cellulose, ethylene gl;rcol, ethylene oxide and

m xtures thereof. 7. The gel of Claiml wherein said hydrophilic gel

conprises ar a‘l'h@foll’hév%ﬁg grimples aeliveadedehiHBrate bROAM(IRRT 4R invention.
pol y(al dehyde): poly(am ne) or poI y(al dehyde) poI y(al cohol) firom about

or epar Zdaﬁnﬁﬂsﬁojlgoaﬂg%aéﬂgé o8 vy st B b R ke PR R P B o 2 vt o

of from about 5 weight percent to about ~0 WEI ght per cent of

pol y(al ddngaiegldekwdpw@dwwebe ussdlag ¢ ayAuad)burmdrgssing, yorlastsas fpr c@metine gel  of
Claim S wherein said aqueous solution conprises water or a m xture of water
and al cohgplicdbnsThe gel of Caim1l which further conprises at |east one
Substrate sel ected fromthe a oup consisting of a polyner film a collagen
film a woven fabric, a non-woven fabric and m xtures thereof.

Example |

To three éeparate 250 milliliter round-bottom flasks equipped with a stirrer,
reflux condenser and thermometer 99.0 grams of a 10% solution of PVP (Kollidon
90F, BASF) was added to the first flask; (2) 99.0 grams of a 10% solution of
poly(ethylene glycol) was added to the second flask; and 99.0 grams of a 10%
solution of poly(ethylene diamine) was added to the third flask. The solution was
heated to 60°C with stirring, then 0.5 grams of a water soluble initiator (Wako V-50,
Dock Resins Co.) was added to each flask and the solution of each flask was stirred
for thirty minutes. 0.5 grams of acrolien, a polymerizable aldehyde manufactured by
Aldrich Chemical Co., was then added to each flask and the resulting solution was
heated to 73°C for six hours with stirring. When mixed with polymers with alcohol,
amide or amine functionalities, each of the PVP, poly(ethylene glycol), and
poly(ethylene diamine) in each flask torms a hydrophilic, irreversible gel. with nc

leechable aldehydes detected.



11. The gel of Caim1l which further conprises at |east one substrate

~ selected fromthe group consisting of a polyurethane f Im a polyester

film a stretchable material, a release liner and m xtures thereof. 21 30
May 2002 12. The gel of Claim1 wherein said hydrophil] el b t her
-.conprises at |east one additive Yl ected fromthe grodgfkgﬁ%? p'ng of a
surfactant, a fragrance, a biologically-active material and m xtures
thereof. 13. The gel Caim1l wherein said additive is releasable fromsaid
gel. 14. The gel of Caim1, wherein said hydrophilic gel further conprises
at | east one additive selected fr roup consisting of nitroglycerine,
scopol am ne, pilocarpine, ergotamne tartrate, phenyl propanol am ne,

t heophyl | i ne, Tt at238ayitiilitaeroundboroen flesk eapyppet vedy s btimer, rdfluxcl osan, sodi um
cefazolin, silver sulfadiaiine, salicylates, nicotinates, capsaicin,

benzoCaNgndgsddy dhetkrAbidiy 99b b ARITa BYPSNIASn SIPED (Chitind PRERST - 1 ~

The gel aimlint ormof a product selecte oma group

consi sting of dressi conposi tions, detnatol ogically-conpati bl e

conposi t&%ﬂ&as\ﬂém ﬂ%da?‘ﬁé’é,w%%ﬂi @r@s?‘ﬁﬁés ‘Blﬂgnﬂ‘éfl@ggglf?&?,"fcﬁr ug
delivery dressings, dry filnms. cosnetic mask dressings and cosnetic wap

dr essi ngwated $oluBleénigetor iydtbgen perbidenAtdnieh fGhemicdl Go. hwanaidedckidwde | npl ant,
or cavity dressing without a substrate. 1 ~ method for preparing an

r.

irreversy Whd dinedtBe RyikRphis d k !ﬁ“’} r'%%, he steps of

t,1 ] mgr??llggman aqueeous g%rpst}éol ve polé}‘?rggge%ye z' rfi'ﬁmgza'l y 2002

honmopol y, ner. or polyner, an ueqys, so)J uti on of a polr(anm.ne),

pol y( al cCGRILFN, %@O“ﬁglcig’f%@g:%hwsg‘%égaﬁﬁ ?‘?"Joti?'Féﬁ ni‘?.s%eﬁ‘ﬁ&\f\%%) to 1:1

by weight with a total polyner content above ~ wei ght percent to produce a

bl end; afod sixi hoursaiwitbwiivrgngs abien mixed with polymers with alcohol, amine, or amide
functionalities, PEG forms a hydrophilic, irreversible gel, with no leechable aldehydes

detected.

Example 3

To a 250 milliliter round-bottom flask equipped with a stirrer, reflux
condenser and thermometer, was added 99.4 grams of a 10% solution of PVP
(Xollidon 90F, BASF) was added. The solution was heated to 60°C with stirring,
then 0.5 grams of a water soluble initiator (sodium persulfate, Aldrich Chemical Co.)
was added, and the solution was stirred for thirty minutes. 0.1 grams of a
polymerizable aldehyde (acrolien, Aldrich Chemical Co.) was then added and the
solution was heated to 75°C for six hours with stirring. When mixed with polymers
with alcohol, amide, or amine functionalities, PVP forms a hydrophilic, irreversible

gel, with no leechable aldehydes detected.



blend in step (i) to cure until said hydrophilic gel is formed. 18. The

met hod of Caim 17 which further conprises adding a biologically-active

material to said blend of step (i). 19. The nethod of Caim 18 wherein said
bi ol ogi cal l y-active material is an antim crobial agent nmet hod of

-.Caim17 wherein said bl end of sl% (1) is forned |nto3%% g@ gg by

casting two separate slabs of gel onto two separate substrates, applying a

solution of a biologically-active material to a surface of one of the

sl abs, and conpressing said sl absﬁgggﬁ ]:Er so that said biologically-active

material is |ocated between said Asa. A&UR. A@. A A A . Al.AA
CAYLOAEL Ay A@ . A3 A9N . A AL A 9B. A AR AS. AnR=UVW spr H?4/ )S;

~yt oj e [ V] ca] B} 850 culliditaraatudbotsqm lask peuipped wa]l@@w},daﬂwa] ca] ca] ca] ca] ca

] ca] ca] ca] ca] c™a] cal] c<a] cRa] c"a] c"a] cal; 7 ' zk, YO

} xsni d_Z}drakkset & thednehéted, 28]geah . yaﬂ»ﬁadlrdﬂrﬁqm@amwﬁaﬂ C&) & ca] ca] ca]

al

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c

gftgglzg] a@r@g”{sgvaa}%a‘]%%]&a]dcgq %]Dgu%]ogq]a% GRuiglEaaltaheab aleghoal o2l cale
" #t ##$a$$$$%/®% 984 xr % Lca\/] ca] ca] ca\/] ca] ca] ca] ca] ca] ca] ca]

ca] ca] c agrewp Ohp Mt splahl eda]t@éqrdéﬁadsa] D¢ wpe aflded, ang the] soltioa)was! 080 &z &8#' }'

(_(a(mM()+H)y))*s****+h++ E, , , ,, -| wnmgb] X] ] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca

] Ca] ca] cateddbereh aihaag. call g@dmabf:amalnaa]aqm]lmkﬂadma&maﬂm] ca] ca] ca] ca! -
9....///*0z000E111, 2~222933344" 4u445g55

 hr A SR Sl ks sl o o1

; $<z<<(={ ==>>%">>277?} xr mhc”Y]., bhca] .ca] ¢a] ca] cal ca] ca] ca] ca] cajcalcalcalc
a] ca] ca] was kegreddp JA7€ éqrcsa} Bays JiHbtHENE o PhendR]ed Wl eampetnds with@am Ae AAB™B
BBCi CCD] DDE] EEEFsF| FFG3GHaHH} xsni d_Z] ] ]] ca] ca] ca] ca] ca] ca] ca] ca]cajca]ca]c

a] ca] caj sladhb@,]mlie@]r@m]u&aﬂmaﬂm&lmai PR tdras]clnldraphibd,dakeakibil geh! Hi cl 1 JkJyJ
JKpKK! LOLLL" M MVNoNNN' O OOPoPPQ QQRERTR} xsni d_Z]]]] ca] ca] ca] cal ca] ca] ca] ca]
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To a beaker containing 50 grams of a polymer, described in Example 1, 3

grams of lactic acid were added with stirring. Once thoroughly mixed, 47 grams of a

50% solution of Polymin, a poly(amine) manufactured by BASF was added with

stirring. The resulting gel was tacky, pliable, incorporated 1.5% lactic Acid, which

can be used for cosmetic applications.

ample
To a beaker containing 50 grams of PVP described in Example 3, was added
50 grams of a dilute chitosan solution was added with stirring. The resulting gel was
irreversible at 130°C and was pliable and relatively non-adherent to a wound. The
gel, when put into excess water or saline solution at room temperature, absorbed water
but did not dissolve or disintegrate over a period of several days. It was found that the
gel absorbed 1,020% of its weight in water or saline. The gel can be used as a wound

or burn dressing because it was tacky, but non-adherent to the wound.

ample 7
A portion of the gel formed in Example 5 was dried to form a thin flexible
film, which was soaked in water at room temperature. The film absorbed 150% water

expanding in the process.

Thus, while there have been described what arz presentiy belicved to be te
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2. The gel of Claim 1 wherein said pely(amide), said poly(amine) and

said poly(alcohol) are natural polymers.
3. The gel of Claim 1 wherein said hydrophilic poly(aldehyde) comprises
a homopolymer, copolymer, or terpolymer derived from the group consisting of

acrolien, viny! formal, glutaric dialdehyde and mixtures thereof.

4. The gel of Claim 1 wherein said poly(amide) comprises a
homopolymer, copolymer, or terpolymer derived from the group consisting of

acrylamide, N-vinyl lactams, N-vinyl formal and mixtures thereof.

5. The gel of Claim 1 wherein said poly(amine) comprises a
homopolymer. copolymer, or terpolymer derived from the group consisting of

ethylene diamine, allylamine, vinyl pyridine, chitosan and mixtures thereof.

6. The gel of Claim 1 wherein said poly(alcohol) comprises a

homopolymer, copolymer. or terpolymer derived from the group consisting of
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weight of poly(aldehyde): (poly(amide), poly(aldehyde): poly(amine) or

poly(aldehyde): poly(alcohol) from about 12:1 to about 1:1.

8. The gel of Claim 1 wherein said hydrophiijc gel is prepared in an
aqueous solution at a total polymer concentration in a ratio of from about 5 weight
percent to about 50 weight percent of poly(aldehyde), poly(amine), poly(amide), and

poly(alcohot).

9. The gel of Claim 8 wherein said aqueous solution comprises water or a

mixture of water and alcohol.

10.  The gel of Claim ! which further comprises at least one substrate
selected from the group consisting of a polymer film, a collagen film, a woven fabric,

a non-woven fabric and mixtures thereof.

1. The gel of Claim ! which further comprises at least one substrate
selected from the group consisting of a polyurethane film, a polyester film, a

stretchable material, a release liner and mixtures thereof.
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pilocarpine, ergotamine tartrate, phenylpropanolamine, theophylline, tetracycline,
neomycine, oxytetracycline, triclosan, sodium cefazolin, silver sulfadiazine,
salicylates, nicotinates, capsaicin, benzocane, a-hydroxy acids, vitamins, biostats and

mixtures thereof.

15.  The gel of Claim 1 in the form of a product selected from a group
consisting of dressing compositions. dermatologically-compatible compositions,
wound packings, wound dressings, burn dressings, drug delivery dressings, dry films,

cosmetic mask dressings and cosmetic wrap dressings.

16.  The gel of Claim 15 in the form of a wound packing, implant, or cavity

dressing without a substrate.

17. A method for preparing an irreversible, mildly tacky, hydrophilic gel

which comprises the steps of (i) mixing an aqueous dissolved poly(aldehyde)
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19. The method of Claim 18 wherein said biologically-active material is an

antimicrobial agent.

20.  The method of Claim 17 wherein said blend of step (i) is formed into a
dressing by casting two separate slabs of gel onto two separate substrates, applying a
solution of a biologically-active material to a surface of one of the slabs, and
compressing said slabs together so that said biologically-active material is located

between said slabs.



