WD 2004/ 073697 PCTI US2003/ 004992 ALGA NATE FOAM COMPCSI TI ONS DESCRI PTI ON OF
THE PRIOR ART U.S. Patent Nunber 5,718,916 issued to Scharr describes in
sone detail the background of the use of alginates as well as their
appl i cati oRglgosiBskosal and veterinary medicine; said outline of the

backgr ound da arB?or the use of alginates as set forth ITEHWPBY0OIOAP:  Nunber
5,718,916 in colums 1, 2, and colum 3 to line 33, are incorporated herein
by reference. ATTRI BUTES OF THE | NVENTI ON DESCRI BED HEREI N The U. S. Patent
Nunmber 5,718,916 nore specifically deals with the preparation of a
sponge-li ke or foam al gi nate conposition which requires Iyophilization or
freeze drying in order to re Hﬁﬁ%ﬁﬂ%?ﬁﬂﬁ Qe Nt of the conposition
and so results in a foan1prod§€§ﬁﬁ%|ch as Jgﬁgain gdvantages over
fiber-related al gi nates which are produced by a spinning process. An

advant age of td ' herein rel ates to the preparation of
foam algin § R f’HE. 6RQ. t he aqueous portion of the conposition
can be renmoved by air- drying or regulated heat drying w thout the necessity
of utilizing an expensive freeze-drying apparatus so significantly reducing
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exanpl %ef&%ﬁeq in US. Patent 5,718,916 clearly indicate that the
conposition has to be added

ATTRIBUTES OF THE INVENTION DESCRIBED HEREIN

The U.8. Patent Number 5,718,916 more specifically deals with the preparation of a
sponge-like or foam alginate composition which requires lyophilization or freeze drying in order
to remove the aqueous component of the composition and so results in a foam product which
has certain advantages over fiber-related alginates which are produced by a spinning process.

An advantage of the Inveniion dsscribed hersin relzaizs to the preparation of foam
alginate compositions in which the aqueous portion of the composition can be removed by air-
drying or regulated heat drying without the necessity of utilizing an expensive freeze-drying
apparatus so significantly reducing the cost of the final product as well as the reduction in time
of its preparation.

in the U.S. Patent 5,718,916 for the preparation of alginate foam products, note that the
examriles cited and many of the claims made, utilize a seduestering agent such as sodium
citrate in order fo delay the immediate precipitation of calclum alginate when calcium salts are
added to a solution of sodium alginate. Since the sequestering agent does not permit too long

an extended period of time prior to the alginate being precipitated as the calcium salt, the



to a dish or tray immediately after mxing prior to its being frozen and

| yophilized. It is thus another salient advantage of the invention described
herein, that no sequestering agent is required and that the cal ci um

al gi nate permts a sem-solid gel to be pou |
receptaclgRE@QMHﬁ%Ers after it is forned w thout the r%@ﬁ?%@ﬁ??a§¥ having to
I mredi ately place it into a dish prior to its being dried by a suitable

met hod. The lack of a restraint of the elenent of time in preparing the

cal cium foam al ginate conposition as descri bed herein nakes feasible the
adj ust ment of viscosity of the conmposition wthout the necessity to work

qui ckl yesembliéy €ed & U)Se Paiext 517 €8,8%6 tisaryskicatehativacgmposilibnthas i@k adiied\No.
5,718,916, prior to its being dried and prepared for use in nedical or

vet er i n\y ¥ dispirdydmirediasely e nexing pritr ¢hits BeingTrazes aad Jyobhililf ect an
adjustnment of pHin the alginate foam conposition, the operator can al so
make such adjis#iusanbibeosatienttdieanmeye oidh@hvetion desaibed hepein, Wdt hout t he
restraint of tinme that is inherent in the U S. Patent Nunmber 5,718,916. It

I S geneseduegtekinpagent I3 refdrerdrantl eisa ttecaldiat algindielsn faingadpdrmits a saqisdlid ge!
solution is highly sensitive to precipitation by calciumions and that even
as | ow & bopaesd indtany neaptellet aveh MoufGitenit is faroed withaltghe edstraints aiadngi®
solution, can result in precipitation of calciumalginate in the presence
of suchimsaédidtely pacad itabalishrpriohiodisibeing dBed bea shimblaieihod al gi nat e f oam
conposition prepared herein is highly viscous and would result in a

vi scosi ty t h¥ite lelyofteeredirdifitiof tHet elérnentay tme inpreparing tieeaicurs fédm alginateer on a
plate to permt its drying, It was discovered that the addition of anmonia

| n agqueotpssiticntds@esaibed Memin meakescfeasibleving dijustnert of vibeosity siths coipaditionhe
calcium al ginate foam conposition and significantly Inprove the ease with

whi ch t thdud yrex neagssity td Werk quizklyiandfrabzs thamixtdre asicmape seddseary frely.Soe | ayer ed.
Since, during the drying process, free ammonia Is |iberated fromsuch a
conposi Patent M. 511 8esS, ipriot tadie teinh @ries andfrepared faruse in raédicalonesterdnant | ber at i on
of the ammonia will then result in enhanced viscosity and concomtantly 2 WO
2004107 a26f8licaRGs( UH00B Aid 88 Accassarydasitect am adjgstment ofgphbih tiidalgihatafoam
conposition thus prepared by the renoval of anmonia

composition, the operator can also make such adjustments over the petiod of time necessary

without the restraint of time that is inhersnt in the U.S. Patent Number 5,718,218.

It is generally known in the profession that sodium alginate in aqueous solufion is highly

sensitive to pracipitation by calcium fons and that even as low a concentration of 1 10 100,000 of

sodium alginate in aqueous solution, can result in pracipitation of calclum zlgineie in the

presence of such solutions as calcium chloride. Since the calcium alginate foam compaosition

prepared herein is highly viscous and would result in a viscosity that may be difficult to layerin a

homogenous thin layer on a plate to permit its drying, it was discovered that the addition of

ammonia in agueous solution or ammonium salis would reduce the viscosity of the calcium

alginate foam composition and significantly improve the ease with which the layering of the

calcium alginate foam composition may be layered. Since, during the drying process, free

ammonia Is liberated from such a composition which has included the use of a solution of

ammonia, liberation of the ammonia will then result in enhanced viscosity and concomitantly



during the drying process. The use of various dressings frequently require
that they be very soft and anenable to being draped around fingers, arns,
or legs where injury has occurred. Consequently, It is a desirable
attribute_of such dressings to be highly flexible and bei ng
easily dr¥Béd¥%i%hout their surface being distorted by t 65383;??43225 of such
draping. It has been discovered that the addition of a conpound such as
sodiumtetraborate (borax) results in the calciumalginate foam conposition
to becone highly flexible, have an increased elasticity, and can be readily
draped around small circunferences such as a finger w thout distortion or

br eakagf @ksd &@g@'reg@gg% ﬁqe%&ﬁ %&ﬂgosmnftmgﬁg?aréﬁsgp]%irrte@s{,)%x %ﬁg,gggﬁ%m age of

the i nvention €reéi n cohcerns easl

i ngr edi E’ur}ﬁwﬁtﬁé)%?yihggﬂ{)c%é‘at e conposition, which ingredients may contain

properties-suc €l ng particul ate, having high viscosity, or having or
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conpositions to orce I ne spinnefet t produce the al gi nate
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al gi nat e tf oam conposi ti on descri’bed herein. known In the

pr of essiaradiiien ba &mpdiRdaLe BasuiPTaRasorbte(BordRYreSdisn i@ ARivtanaRd Lo be
commensurate with the cells that are to be Incorporated in the final

Conposi idaRfeonfiAitish i bdtbmeimiSiciBRL Hate éﬁﬁféfé_axedrladﬁt}ew ehBeafbe kdddlyed i n the

art. Such particulate matter and/ or aqueous insoluble matter which can be
e T g R o ke
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Another salient advantage of the invention described herein concerns the feasibility of

adding ingredients to the alginate composition, which ingredients may contain preperties such

as being particulate, having high viscosity, or having or resulting in a rheology which is

undesirable in making it feasible for such compositions to be forced through a fine spinneret to

produce the alginzte fibers as currently‘ practicad in the profession.

The use of aesirab|e particulaie matier such as microparticles ithat can act as time-

release particles, aqueous insoluble medicaments, or even the use of intact cells such as yeast

celis, blood cells, or human or animal tissue cells, that might be desirable to apply to an open

wound may be introduced Into the alginate foam composition described herein, As is well

known in the profession the pH of the alginate composition may have 1o be adjusted to be

commensurate with the celis that are to be incorporated in the final composition, and such pH

adjustment is readily made by those skilled in the art. Such particulate matter and/or aqueous

insoluble matier which can be incorporated into the alginate foam composition described in our

patent is an attribute not feasible when calcium alginate fibers are prepared by a spinning

process.



U S. Patent Nunbers 4, 778,679 and 5,177,065 deal with the treatnent of
wounds utilizing a starch hydrolyzate (a nmaltodextrin). Exanple | in U S.
Pat ent Nunber 4 778, 679 utilizes a starch hydrolyzate powder blended with
appr oxi ma corbic acid which is nerely sprink er onto
an open V\Dkﬁ%lcf] cer site which then nust be coveredlpegmsﬁmi}ﬂog%\ggm ng.
Exanple 3 in U S. Patent Nunmber 4,778,679 al so descri bes the use of such a
mal t odextrin, to which has been added sodi um ascorbate, but again it is
applied by sprinkling the powder onto an open wound or |esion. Exanple 6 in
U.S. Patent Nunber 4,778,679 sprinkles a starch hydrolyzate to which has
been added B9% datent blumbac 4] 728678 asd bi77 085 déal with the tpdadmemnti of woamdsds. U. S.
Pat ent Nunber 5,177,065 teaches the use of a starch hydrol yzate
( mal t odetitizing B )stapehitjerolyaiateca natodgniiin}e Exaroplan impdh Ratent luebdr HATSE7UI t i mat el vy
hardens to form a hardened surface in and on the wound or lesion. In the
same pattiines a §térch hydoysate phwdenhidraed with approsimaiabis % @asterbicasilaviidhds adher ence
of the starch hydrol yzate powder conposition (Caim2) by adding other
pr oduct setety $pripkledhas b powdértontmsan spenl wound of ulced sitg whichdbigresustbe eoveted wound i n
the formof a film such as the-use of various filmformng agents. A
t ypi cal witppbresaing.ofExemplelicn Uel.dPaterd Nuothet 4,578 643 alae dekaribes thedisg pBsw@l® and
5,177,065 can be gleaned fromthe use of a maltodextrin wound dressing
cal | ed Maltededtir, ¢ whithdtasibsen addad socliuor astohateDdRb gadin it reokpplied bssprinking Sai d
Mul tidex product is provided for the treatnent of wounds in the formof a
powder thieipolvdesordpan opdrewiound dr fesiono uEdngateds inHi.ShPateptiNurebgrid; 58,688
appropriate dressing to hold the powder in place. DeRoyal Industries, Inc.
al so suppinkles a steath lnaieotyzaten tanwbinitl haly ix=eni adged A%t dseof@ratiddndaa spitiontef ch | s
squeezed froma foil packet onto a wound, but still requires a secondary
dr essi nouftipleanidedRagdsd. UStiéatamtd%wnbi&ﬁdWlﬂSﬁgamhes i luse dba staldhl yoméyzstei n br and
wound dressings are contained In their clinical reprint #1076-2213). Neither
U. S. Patmeaitodkind)epavdsr Wiich Gipphettitosanpdn 6/69nd and whinly otimately Handenstofogssi on
has succeeded in preparing a dressing which in and of itself will contain
t he st andbrdepeldt sirfazaineandarghe odtmidor lesion o intbe saine patedt &,17He8E) the auterpat ent s
5,177,065 and 4,778,679 and in the 4

find a need to increase the adhersnce of the starch hydrolyzate powder composition (Claim 2)

by adding other produets fo it, which might assist it in forming an adhesion to the wound in the
form of a film, such as the use of various film forming agents.

A typical application of the teachings of U.S. Paient Mumbers 4,778,679 and 5,177,085
can be gleanad from the use of a maltodexdrin wound dressing called Multidex,® which is
manufactured by DeRoyal Industries, Inc. Said Multidex product is provided for the treatment of
wounds in the form of a powder which is sprinkled on the wound and which then requires an
appropriate dressing to hold the powder in place. DeRoyal Industries, Inc. also supplies
maltodexirin wound dressing in the form of a gel which is squeezed from a foil packet onto a
wound, but still requires a secondary dressing {the DeRoyal literature describing the Multidex
Maltodextrin brand wound dressings are contained In their clinical reprint #1076-2213).

Neither U.S. Patent Numbers 5,177,065 and 4,778,679, nor anyone in the profession has
succeeded in preparing a dressing which in and of itself will contain the starch hydrolyzate

(maltodextrin) compositions described in the patents 5,177,065 and 4,778,679 and in the



WO 2004/ 073697 PCT/ US2003/ 004992 conmmerci al products of DeRoyal which can
be packaged, sterilized, stored, and used directly on a wound at any
appropriate tine that is desired without the need to use a multiplicity of
products ward use of powders and oi ntnents, I require an
additionaspgaéggggﬁg as described in the above Iiterat&*@h%$wgagﬁginate f oam
conposition described herein serve as a unique matrix for a maltodextrin
conmponent. Having set forth the tenets of the invention contained herein,

the followng non-limting exanples illustrate various comnpositions that

are inherent in our invention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
EXAVPLE oLl a0 L PRthZ8H bYRhElagel! Qeriz & RFASE af@0bet AiRKyAN.
W th sticgjm neg,agspf'lo frge{(?%hogﬁamgrans \3? %ﬂdgo' H?/ Brén?of‘ soglgum alcg){inate.

The sti rghid\GouHAU LAy erawaﬁégrh@%mdﬁ%fﬁgmﬁuﬁﬂe nb8d B e \WOhiifdlickyoft Ne wat er

so that the sodiuma nat e ded to water 1s directed into the mddle

of the (RO RH drd thd alkard u¥e Ypduldelsdr@MintteAREWRL R heRredule ofsAlinENS
s and so I

parti cl Increase the rate of solution. The mxture 1s stirred

until  aldredfngtdi®iesfted M MnBA Reifife. TR algafSBAMEmpdSitidnldescibederdiRe 2. 5%
sodi um al gi nate solution prepared as above, add the follow ng ingredients:

15 gr anssepfe saaflinkldrhamk R adhtotdanin kdfonent’5 M of glycerin, 6.9 nl of the
surface active agent pol yoxyethyl ene - 'pol yoxypropyl ene bl ock polymer (L64,

Wandot t e ColpwingGeBrofth ttftehdl€ ofthE friveRtioAGohitheddRdin, BN toowiRg Rot-wRwEPr bi t an
nonool eate (Tween SO(r), Atlas Chem cal Industries, Inc.) After stirring

Vi gor ousdxdmbRRE iliaBtP4te yarts @bbhpbaibrithi eRSinh&efNIs BLEnTdMbn.al | of the
i ngredi ents have been dispersed, add 100 nl of deionized water containing
45 grans of sodiumtetraborate

DESCRIPTION OF THE PREFERRED EMBODIMENTS

EXAMPLE 1

Place 4000 ml of deionized water into a plastic container and, with stirring, slowly add
100 grams of Kelco HV brand of sodium alginate. The stirring should be sufficiently vigorous to
form a vortex in the water so that tha sodium zlginate added to the water is directed into the
middle of the vortex to ensure a very efficient dispersion of the alginate particies and so
increase the rats of solution. The mixture is siirred uniil 2t of the sodium alginzie hzz been
dissolved.

To 1125 ml of the 2.5% sodium alginate solution prepared as above, add the following
ingredients:;

15 grams of sodium bicarbonate (Na HCO),
75 ml of glycerin,

6.9 ml of the surface active agent polyoxyethylene - polyoxypropylene block polymer
(L64, Wyandotte Corp.)

6.9 m! of the surface active agent polyoxyethylenesorbitan monooleate
(Tween 80®, Atlas Chemical Industries, Inc.)

After stirring vigorously for approximately ten minutes to ensure that all of the ingredients

have been dispersed, add 100 mi of deicnized water containing 45 grams of sodium tetraborate



5 WD 2004/ 073697 PCT/ US2003/ 004992 (Na2B407.101120). After stirring for a
few mnutes to ensure that the borate solution has been thoroughly
di spersed, add 33 m of anmoni um hydroxi de (28% NH3) and 15 grans of

pol yet hyl‘gagmﬁ}oyﬁ% (average MN CA 1000). Wil e conti RiggusshdbzBbdosay | Ng,
slow y add grans of calciumsulfate (CaSO4.21-120) into the vortex of the

al ginate solution and then followwth 35 m of a dilute solution of acetic
acid prepared by diluting one part of glacial acetic acid with 2 parts of
dei oni zed water. The diluted acetic acid should be added very slowy wth a
pi pette, again into the vortex of the stirred m xture, and vi gorous

sti rri niNagB®; L 10te0). f After alipn@for adéve hjhutdsite ensura trest thefsdrite sbiatiort e beedi ti on of
the acetic acid, the conposition will gradually becone nore viscous. One

shoul d memugsld dibBé8ed adef 330 sirimmeshivi hidroxidd@2sed §HLaing 16Q@mAsHt | on t hus
prepared will contain a considerable anount of foam which foamw || not

ri se t opdifhyiehelgheel @ferbfempl ©A nad®, conposi tion, because the viscosity of
the final alginate conposition is greater than the buoyancy of the foam

When pour ed WhileQontifloabif stirrifig GlhwisaddEgrandef edlcitmakifhte (OASOERRLO) hidahei sh
may be air-dried or placed into a drying oven on the follow ng schedul e of

dryi ng: vorfexGf theidinite Solutfd dad-theh BRI With Fmlef-a didtel dolulibly ofddeit Aad el y, the
al gi nate conposition prepared as above can be poured onto a backing

conposegrephred b¢ @liting oh@ par of §lxdial meetiRrachl Withl 2/8atsesf delohizedweatar.backi ng, so that
an anount of the alginate foam m Xture penetrates into the fiber and thus

when dry, WwTHe dilgtediaBetichick shatldibagddsd vaaslowhfwithrepigsties dgdin Itcsthedoddéessi ng.
The U. S. Patent Number 5,674,524 expressed novelty in that prior to said
U. S. Pabfahé stirreldinaixtiome) ahdeiyoroas stirihg edrgnureak fer dppheximatelySive nyaunteer e obliged to

recomend that, once the

Following the addition of the acetic acid, the composifion will gradually become more
viscous, One should now add 1800 ml of deionized water.

The alginate composition thus prepared will contain a considerable amount of foam,
which foam will not rise to the surface of the alginate composition, because the viscosity of the
final alginate composition is greater than the buoyancy of the foam. When poured onto a plate,
such as one made of plastic or metal, the dish may be air-dried or placed into a drying oven on
the following scheduls of drying:

70°C - 2 hours
60°C- 2hours
40° C - untll dry

Alternately, the alginate composition prepared as above can be pout'ed onto a backing
wﬁposed of a cotton-rayon mixture cr a polyester nhon-woven backing, so that an amount of
the alginate foam mixture penetrates into the fiber and thus when dry, will retain this backing as
part of the dried finished dressing.

The U.S. Patent Number 5,674,524 expressed novelty in that prior to said U.S. Patent,
the manufacturers of alginate fiber dressings were oblfgéd to recommend that, once the

alginate fiber dressing Is placed on a wound, then a secondary sterile dressing would have to



al ginate fiber dressing is placed on a wound, then a secondary sterile
dressing would have to 6 WD 2004/073697 PCT/ US2003/ 004992 be affixed on top
of the alginate dressing prior to its being affixed in place with adhesive

t apes. W@zédwﬁ?sefﬁt ent 5,674,524 resolved the | abori %“%9@3@49@9 ve
[

procedure TOr alginate dressings to require two separate's e dressings
to be affixed over a wound. This was resolved by utilization of needle
punching of the alginate fiber dressing to a backing followi ng the carding
operation. It is a unique attribute of the patent described herein, that
even needl e punching is unnecessary to have the foam al gi nate conposition

;2” éﬁget&ﬁv%%?ib}@aﬂh%ﬁ@ﬁ%%? Shg olfhp h%bgﬁi%?#ffe @f?&@gmbfaab?s%\b 2PE nat oe
packagdh® U Farat é@?{%z%3350&35&%95?0%@@%?9%%%5%93 ﬁéoégéﬁﬁiéfz@fq?r&?%fe fixed 1o
e 'fe%%ﬁagfg {?Sgﬁ?rifegﬂggﬁéér'ﬁﬁ%” T %regagfae%dé' Bltf AeR '95681'51&\%%@33&h@!;\%@?l)eﬁegﬁﬂﬁgf Y
. Exaieled oy Jibgian ot feene pudinhe e dpvsle Gpaaeninase ppres wlieife . "
:‘(r)]I F)(;\?\,iﬁEZq i ngredi ent s II.n the follo r} Oﬁ%er.a'%&gi of mT%gni um h Sroxi de,
12 1 Gﬂ?\%@?}"%?tm”lit 57 UB'FU?_e bl ol e fee}fdeg f ek, S0 gven @e,edf or ans
iun i S i , K A
Ser om DRhHTatt BhfdteEade P W tohdy A RAE ool BBy bo £ Siliebibeliingbe.

t hor oughl .. m .add 15 granms of sodiumtetraborate dissolved in 150 m of
wat er . Wﬁ%@%ﬁ jous stirring, now slowy add 5 grans of calcium sulfate,

110 m of g!t Ys(;(ﬁl.rzé Qnot@er}%alient advantage of the paient described herein that the dried alginate
foam composition, when ready to be cut into appropriate sized dressings, packaged, and
sterilized ready for use, already has a backing affixed to the alginate foam composition and
does not require any additional secondary sterile backing after the alginate composition is
placed on an open wound.

EXAMPLE 2
Add 1200 ml of the 2.5% sodium alginate HV brand as prepared above in Example 1 to
a 4 liter beakesr and with vigorous slirring add ths following ingredisnts In ihe following ordsr.
40 ml of ammonium hydroxids,
12 ml of Tween 80,
12 ml of L64,
15 grams of sodium bicarbonate,

15 grams of ammonium alginate (Superloid® brand of Kelco Co.)

Add 700 ml of defonized or distilled water and when all of the ingredients have been
thoroughly mixed, add 15 grams of sodium tetraborate dissclved in 150 ml of water, With

continuous stirring, now slowly add 5 grams of calcium sulfate, 110 ml of glycerin, and



7 WD 2004/ 073697 PCT/ US2003/ 004992 stir for approximately ten m nutes. Add
30 mM of dilute acetic acid, the addition of which and the preparation of
whi ch are as described in Exanple 1 above and then the conposition may be

| ayered o ace or onto a suitable backing, andp@ifi;®fescdfosiescribed
in Exarrpl{é’b%og%@v%gf’ EXAMPLE 3 The zinc salt of baci tra(glir n, having a

concentration of 67 U ny, is added in an anount of 230 ng to 10 m of

dei oni zed wat er. Neomyci n sul phate powder assaying as 704 ncg neonycin/nyg
of antibiotic is added to 10 m of deionized water in an anount of 135 ng,
Pol ynmyxi n B sul phate contai ni ng 8547 units of polynyxin B/ng of powder Is

added t girid} aﬁ%r,o?if'natéi&eieﬁ iR @REs. VALE B30I ofdiuR EieNE a8l tRE aldifidh of WHEhidhHeRe
separate solutions are stirred until all of the antibiotics have been

di ssol vgéparamri &imgmgdg?aré% u{aédaeéd h@ﬁr@g‘?@g@s&é 2Rl ShetHE ot BosttEiGndy bef the

2.5% sol ution of ium alginate Ke rand HV and w th contindous and

vi gor Ouﬁﬁéte!i bhtoMburthbEor Gt agili,tatbtéeod:cﬁiﬁgxeéﬂ\id k4, asao%sén‘?&edfiﬁ’léké}nblﬁ 1eav@Rl e 1

and in the concentrations utilized in anple 1 are added to the
al gi nate-anti bi otic conposition whi clpxmypitghen be may be spread and dried as
described in Exanple 1 above. EXAMPLE 4 To 1200 ml of a 2.5% sodi um

al gi nate pr efparAHcisaR oPhfRecRIhaing AcdreaRidtien bf 8PRYRg, B&dded RanfaPAduRtbmg -
ingredients in the followng order: 15 grans of sodium bicarbonate 75 m of

gl yceri gaimg taho B ofidifonfrdl Wik, feby&n adipttite bSdlder@sSafingPds tdaameg!r f ace active

agent Tween 80 After stirring vigorously for approximately 10 m nutes to
ensur e héhycitlithg of arftiBRtit RHIGEH RIMmI HALRNREEWat MRAT SRslnt 8tslhg nl  of

dei oni zed water containing 50 granms of sodium
Polymyxin B sulphate containing 8547 units of polymyxin B/mg of powder is added to 10 ml of
deionized water in an amount of 22.6 mg. The three separate solutions are stirred until all of the
antibiotics have been dissolved.
Antibiotic solutions thus prepared are added to 1200 mi of the 2.5% solution of sodium
alginate Kelco brand HV and with continuous and vigorous stirring, the rest of the ingredients
as set forth in Example 1 and in the concentrations utilized in Example 1 are added to the

alginate-antibiotic composition which may then be may be spread and dried as described in

Example 1 above,

EXAMPLE 4
To 1200 ml of a 2.5% sodium alginate preparation prepared as in Example 1 above, add
the following ingredients in the following order:

15 grams of sodium bicarbonate
75 mi of glycerin
6.9 mi of the surface active agent L64
6.9mi of the surface active agent Tween 80
After stirring vigorously for approximately 10 minutes to ensure that all of the ingredients

have been dispersed, add 150 m] of deionized water containing 50 grams of sodium



8 WD 20041073697 PCT/ US2003/ 004992 tetraborate. After stirring for a few
m nutes to ensure that the borate solution has been thoroughly dispersed,
add 60 m of anmoni um hydroxide and 75 m of glycerin. Wile continuously
stirring, Wﬂdﬂ% ?d 1 gram of calciumsulfate into thgcypedeoodfozt he

sol ution an en followwth 20 mMl of a dilute solution of acetic acid
prepared by diluting one part of glacial acetic acid with 2 parts of

dei oni zed water. The diluted acetic acid should be added very slowly with a
pi pette, again into the vortex ,of the stirred m xture, and vi gorous
stirring continued for approximately five mnutes. Follow ng the addition of

the aceld,daied.adePg é@%%\‘éx{ uﬂlﬁ]p}@g'té ofuAcal ¥ b'BF‘é’?%VHa%tiBWh%s paefcOUS; one

shoul d continué to a el oni zed water Irring continued,

add | goRignf df’s'eEtstXngWﬁdgchn 6 )Rl A 93y B oD O 2

manuf act u I'sor o I es” whi c IS a so m pol yacryl at e

pol yrer . Th%ﬂgbwﬁﬂﬁfﬁ@ﬁlﬁagﬁw&c%ﬁ@&ah%f Eél&anysu %ftﬁ 1rﬂmHe|\} (ﬁe pthe

therefore, an ano retalne _even after

dryi 9. S0k il W B5 RFSR9R8 ol bh B%éqéf.csesegm Erejdbmﬁtu ue val ue

of adding a smal anoun rophiTic pr rati ts in the

retenti gﬁré?f;glé)c?éﬁget w}w&h{? ﬁ#&rbfaett]%?%d)\%'tb |c agent as the SOdI um

pol yacr results rn’'a dressing having an anount of

oi Sture Wi i GEAGH D84Eacg Sl d UE VARSI ulh BRBHALoER ARR RitekO 27
nydr oph e sudle g&!?%%ﬂﬁ%@&d&? sn@hgaamﬁugm% rgﬁmﬁl%mhmntﬁésthe dressi ng

when It Is”a en an exudat ng woun gl nate

conposi tion ﬁ&féﬁn tﬁ@@&cﬁf?on[)@ﬁnebﬁzegé dthQ%o:%BEiuf?&n ﬁlﬂb?aﬁﬁ&lyaorﬁgérﬂén% o a

sui t abl e bac |ng descri oven-dri ed,

agai n ag;sAaRCEALHbuld LoniRTB e84 %OOW&Enéed Water, With stirring continued, add 1

gram of a highly hydrophilic preparation called “Drimop"® as manufactured by Multisorb

Technologies which is a sodium polyacrylate polymer.

The sodium polyacrylate polymer is highly hydrophilic and thersfore, an amount of water
would be retained by this product, even after drying in ccord with the process set forth in
Example 1. The unique value of adding a small amount of a highly hydro;)hiiic preparation
results in the ratention of bound water to such & hydrophilic agent 25 the sodium polvacrylaie
polymer which thus results in a dressing having an amount of moisturs which retains a ‘cool
touch when the dressing is applied to an open wound. The "Drimop,” sodium polyacrylate
polymer being highly hydrophilic, also enhances the moisture-absorbing capacity of the
dressing when it is applied to an open andfor exudating wound.

The alginate composition thus prepared may be spread on a flat surface and/or onto a
suitable backing as described in Example 1 above and air- or oven-dried, again as described in
Example 1.

EXAMPLE §



WO 2004/ 073697 PCT/ US2003/ 004992 An al gi nate foam conposition is prepared
as described in Exanple 1 above. The alginate may then be sterilized in a
sui tabl e container by ionizing or other suitable sterilizing radiation.

Usi ng estwig&%gﬁgqsepti c techniques, a cell suspensi %ffﬁ%zﬁﬁﬁ@?%?d froma

culture o uman, animal, or mcrobial cells and are asep har vest ed
into a suitable buffered nedium The cells thus suspended in a nedium are
t hen added aseptically to the sterile alginate foamslurry, as prepared

above, with slow m xing. The cell containing alginate foamslurry can then
aseptically be layered onto a sterile sheet so that when dried, may be cut

into approprjate sjzes as required. EXAMPLE 6 _A 60Q ml quantity_of 2.5%
Sodt um al o1 1 BOHEeoup PERORIRS PioRaIER Ht BT DI BIRIERIS § G50U8 TN ¢ o7
container, and tp the alginate i, dded.the fol] owi ng | nqredi en in the

ol | owi AgingfEdaey ferpe serithed 1 § sulbpf S50 Dok PeEsdabesoNEng o Tveen
80 6 mf%z L64 surface active agent 8 grans of sodium bicarbonate 7.5

grans of2 nium al gi nate (as sold under the trade name of Superl ol dO
Wth continued and vigorous stirring,

2dd 1.0 gr anyoRo edeSRor elhPRlecB dues o5t Shahap et ' AiEperg B8P Sl
Gt 05 aHREY o o BB e 00 R P
D oD S R aeaehf A5 i bl SRR o b SRR "
foam slurry, as prepared above, with slow mixing. —
The cell containing alginate foam slurry can then aseptically be layered onto a sterile
sheet so that when dried, may be cut into appropriate sizes as required.
EXAMPLE &
A 600 mi quantity of 2.5% sodium elginate as prepared above in Example 1 is added to
a 4 liter container, and to the alginate is added the following ingredients in the following order:
80 ml of glycerin
200 mi of deionized water
5 ml of Tween 80
6 ml of L&64 surfacs active agent
8 grams of sodium bicarbonate
7.5 grams of ammonium alginate
(as sold under the trade name of Superiold® manufactured by Kelco Corporation)
With continued and vigorous stirring, add 1.0 gram of calcium sulphate, and 50 grams of
maltodextrin with a dextrose equivalent of 13.0 to 17.0 as prepared by Aldrich Chemical
Company, inc.
The ingredients are stirred vigorously with a stirrer until the composition becomes
viscous and fo this composition is added 20 ml of ammonium hydroxide and 150 ml of

deionized water.
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10 WD 2004/ 073697 PCT/ US2003/ 004992 Dilute acetic acid prepared as
descri bed above in Exanple 1, is slowy added with a pipette to a total

anount of 11.0 m. The dilute acetic acid will react with the sodi um
bi car bonatyo asd iR @ foam which remains intact in thegREHSHlbs
conposition which can be continuously stirred until it is ready to pour

onto the surface of a plate where it can be dried at roomtenperature or in
an oven as described in Exanple 1. Alternatively, the conposition can be

| ayered onto a gauze, cotton, or polyester backing where, when dry, it wll
adhere to and beconme affixed to the fibers of the backing. The dried

nown in the Oy SR Hilper AR FRGRed kNG i BIR, AT SBMF R0RB i AC.

known in the essron sterilize ore hospi ettings to
i 1" or adtiarts Sae el 1 e A PRI ool AL Wb B, °6rT i on
Cli i cal - Buaa g0 il EeR il R ne sEEolconp B @ Duie! odilpe 2
of . mal { of R SBliea Wi el AR BV Qe THY Anioldod § Raf B gt Brand

descri bed, %Wtﬁggr?’?g}'ﬁ‘%g%%@a%% pw?. sane way and to the

sem -solid conposit 5 grans of ‘ascorbic acid, to provide the

beneficial ef [ Yol i j i i nts
o157 Gbn and ATThaRRYARE BARbOSIRA AnkS Hybradbried ELAC foddh, diiohidsier bRMAET S

brand of gRblOfR &yt WR'BBRErE ICSH Bitome filBY o Be fibérs 3k lebRERNE ORIl 0N as
described in Exanplée 1, is prepared with stirring and to this alginate

Comost | ek AR AL RS Bpeloch O N e I
descri bed ptdfesslol @B serilzed and stored in hospital settings to be used when required.

The alginate com'ponent in contact with an open wound will gradually become
hydrocolloidal, will permit the continuous diffusion of the maltadextrin to the site of the wound,
and will retain all of the clinical advantages that are delineated in U.S. Patent Numbers
5,177,065 and 4,778,679 as weli as in the literature of DeRoyal for its Multidex brand of
maitodextrin wound dressing.

EXAMPLE 7

The ingredienis that are described in Example 8 above ars prepared in the same way
and to the semi-solid composition is added 0.5 grams of ascorbic acid, to provide the beneficial
effect of ascorbic acid as it is described in the U.S. Patents 5,177,065 and 4,778,679 and in the
literature of DeRoyal for its Multidex brand of maltodextrin wound dressing.

EXAMPLE 8

The alginate composition as described in Example 1, is prepared with stirring and to this
alginate composition Is added a dispersion of 10.0 ml of bovine collagen.

This composition can now be dried and layered with or without a backing as described in

Example 1.
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11 WO 2004/ 073697 PCT/ US2003/ 004992 The above descriptions and exanpl es
illustrate particular constructions including the preferred enbodi nents of

t he solutions. However, the invention is not limted to the precise
constructi | bed herein, but, rather, all nodifi '
Irrproverrer}?(gﬁ%oﬂ@r%g%’f enconpassed within the scope of ?EZHF%“@%?\(?%n The
sodiumalginate principally utilized in the exanpl es described herein was
one having an aqueous viscosity of 753 cP at 1.25% concentration. It is

cl ear that other sodium al gi nates having other viscosities nay be utilized
wi t hout deviating fromthe novelty of the revelations contained in this
patent as long as the alginate is of a concentration and viscosity that can
be reasonabl yTheabreeldéstriptions o @xanples Budratecparisular consteuctionsiimtudingghaat e
precipitating nolecule is added to the sodium al ginate. Al though the

al gi nat e prefected embbdimertsmb tressalidions. i Hiryeevies the invendion ésontit limited tgitheprecisét i s
clear that other water soluble alginates may be utilized w thout deviating
from't he ¢oowigddtignsodeschized hareie it gathas st mobificktioas andinsrevercentstaereof sol ubl e
ammoni um al gi nate, magnesi um al gi nate, or potassiumalginate. It is well
known i n ercempassedvdthinrthe beapewadthisomentiprycol s will act as plasticizers and
may be wused to inprove the flexibility of alginate filnms or fibers. The

pl astici zer t IThe sadiuhveaigingteipriotipally Lifized idbie exaroples desgripdédhereinswasiobediaving ei n
has been gl ycerin because of its |ow cost and ready availability. It is
dear howeareaquehas vistdsily ofdl @stf ati1Rsisconegntiationt Itlis cleat thal othensodiuro piginates

gl ycol or -~ ethylene glycol wthout deviating fromthe novelty of the

i nvent i onhalirgathdsviscositiasi may benutilinesd witharpdeyiatiog fren the nevelty otthe edvelations or i de
and cal ci um sul phate have been utilized to provide the calciumion which
preci pi t atastaingddn thisspatent|as long asi therelgingleriaiofe euricentration apd viseositg tivat egn bat o t he
calcium al ginate matri x other conponents as described herein. It is clear,
as has beesonablypoureddntoameld whee a celgiimsoneier Baion @lginaieprecipitaing oiosicigtie t he
al gi nate such as those of alum num zinc, copper, chromum or silver and
t hese i ns&ddggltethgisglivat@lginatay readily be

Although the alginate used in the examples described herein was sodium alginate, it is
clear that other water soluble alginates may be utilized without deviating from the novelty of the
invention described herein such as water soluble ammonium alginate, magnesium alginate, or
potassium alginate.

it is well known in the profession thai various glycols will act s plasticizers and may ‘bea
used to improve the flexibility of alginate films or fibers. Tha plasticizer that we have principally
used in the examples described herein has been glycerin because of its low cost and ready
availability. It is clear however that other plasticizers may be utilized such as propylene glycol or
ethylene glycol without deviating from the novelty of the invention described herein.

in the exampiles cited herein, calcium chloride and calcium sulphate have been utilized
to provide the calcium jon which precipitates the insoluble calcium alginate which serves to
entrap into the calcium alginate matrix other components as described herein. It is clear, as
has been mentioned, that cther salts may be utilized to precipitate the alginate such as those of
aluminum, zinc, copper, chromium, or silver and these insoluble alginates may readily be

utilized to precipitate the coercive alginate mixtures described in the Examples provided herein

12



utilized to precipitate the coercive alginate m xtures described in the
Exanpl es provided herein 12 WO 2004/ 073697 PCT/ US2003/ 004992 w t hout
deviating fromthe essential nmerits of this invention. However, since the

al gi nate \GgaRARkihPNS are to be utilized in and on bi chqﬁng@h%mMa;zsues, t he
ou €

particular salt utilized to precipitate the alginate sh I'ctat ed by
any restraints of toxicity or other untoward reactions that m ght result
fromtheir use for the preparation of bandages, dressings, or surgical
products as herein described. Note that in Exanple 8, we utilized bovine
col l agen as a conponent in the alginate mxture so that the insoluble
calciumal ginate .gel wl| contain an agen ' as henpst&{?ilﬁi@activity,

e [ nt whj ch

and t her eMEIQUt dRidtina Srom be egsertialmeri ofthig JvERtias: VPO FNSe P¥en a
dressing contajning collagen,is placed thereon. However, it l|s cl ear that
ot her col FeeRsllions afe ta e yilizen inanqqy) biglgairal iaspesdhe Regicyar satadiized (e  ne
al ginate conposition wthout deviating fromthe essential  nerits of this
i nvent i onPredipitate thealainate shayidh pe distalgd by Ry rediaiite ollpucly; 5 othes untawdrd: ne
al gi nate conposition. O her, nedicinal agents which y be desirable [n the
T eat nent FACIGISIFRISNGAPPUromHNT iR 105 HRRYRHARtOR S AEndages dreseiae E shigleal
agents, can be i ncoref)orat ed into the alginate m xture w thout deviating
fromthe REGHEFEFS BereinfiesciRfdnt i on described herein. Many of the exanpl es
descri bed herein utilize the surface active _agents such as those,
charact eri zed HStCHREMERNRIE Spre 'ﬁ?%biw.cwsﬁ?qrﬁwﬁﬁww%{%ﬁts are
utilized primril to effect a dispersiogn, between the agueous. and, .,
non- aqueoUFE seitiat hedasabi paldum e acl wil copiairan agRnt WHAB heg BREPHH ¢ h
t he conponent a ts that are contained jn the insoluble _alginate,
Conpost 11 Bk, PIA disrelirupid Servs uster G vt BogrSBMA NPRLENSHA BiegEr ¢ o
I nprove the wetting of a nedical ressing.or b age in the event that a
wound ey SHUAERG GARORE < PARF S Tooh AT N R T es OO S D Zg dOpiTe
medi cal At e thay 85 drporatd Infatht ARSSE Sodpdsitan wiion! deviaiing trom e st

merits of this invention.

Note that in Example 3 we incorporate antibiotics into the alginate composition. Other
medicinal agents which may be desirable in the treatment of wounds such as anfi-inflammatory
agents or antibacterial agents, can be incorporated into the alginate mixture without deviating
from the novelty of the invantion described herein.

Many of the examples described hersin utilize the surface active agents such as those
characterized as Tween 80 or Pluronic L64. These surface-active agents are utilized primarily
to effect a dispersion between the aqueous and non-aqueous miscible components as well as
to achieve a homogeneity with the component agents that are contained in the insoluble
alginate compositions.

These surface active agents are also utilized in order to improve the Wetting of a medical
dressing or bandage in the event that a wound may be exudating, and the enhanced wicking in
such a bandage or medical dressing serves to quickly absorb any blood or serum from a wound

into the dressing. Other surface active agents, such as the Na salt of dodecyl SO, (sodium

lauryl sulfate) or a member of the group of Tweens: Tween 20, polyoxyethylene sorbitan
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into the dressing. O her surface active agents, such as the Na salt of
dodecyl SO4 (sodium lauryl sulfate) or a nenber of the group of Tweens:
Tween 20, pol yoxyet hyl ene sorbitan 13 WD 2004/ 073697 PCT/ US2003/ 004992

nonol aur at e 3’ 40, pol yoxyet hyl ene sorbitan nnnopallg&t[@stzﬁﬁmmg Jween 85,
pol yoxyet hyPene sorln tan trioleate may be incorporated into gl nat e
conposition without deviating fromthe novelty of the invention described
herein. Note that in the exanples cited herein, the effervescent conpound
that reacts with the water soluble dilute acetic acid with the resultant
evol ution of a gas which beconme entrapped in the formation of the gel foam

net vor Kk | FchaELE: DhARNOANG for ChiEFe YRR dlotainiia®d [ GruRagast | comounds

may be util1zed and ot e utilized to produce the evolution of

gases mhbapo,p@w@ﬁe ?ﬂbft&ﬁﬂ@lgal’e% mescrﬁa«ge lrasinmg. a%owpéémaﬁtwmsw ating

fromthe nove I nventio her el n. varl ous wat er

i nsol ubl edeﬁaﬂgf@%%nbbaiyo@mm%aén hdchpetfriedéin, SO! ubl e acids are cal ci um
carbonat e, cal ¢i um phosphate di basic, barium carbonate, or zinc carbonate.

Exanpl es of SuNb@lh& irfhleGxamplel @ltéd}?elré!ﬁl%@ﬁﬁérlr&céﬁﬂ EbmpoAll triat RiELE witfM&i C
acid, gluconic acid, and ascorbic acids. Should it be desirable to utilize

gases ot hgmtdrBaI0bIE GH\RQ Bedtic@6idAfthitRe FRUBN BFoiktRA S hlaas whichbaBorhd BntfdppBd M
hydr ogel conposition described herein, inert gases such as nitrogen or

argon,  OfnedbfiRitiof dBMS g@mame%r@rstéomum.é@wra@ OMePwhiBLsMHE Eftinfascent
conposi tion described in the clainms herein as long as the alginate

CONposi t i QBMPpSRHSmhdYasd NRMNR dhd\btiSs ASids Ynad he Atifzed B dLELthe RVSIMRINGS gadest he
gases entrapped therein. The addition of such other gases wll cause the

f or mati on whichBeahthe efityshped & thalaginded %l heRBHOAIRRABISVIAARG frof tAE ﬁ@Jéﬂy withé the
novelty of the invention described herein. Note that in Exanple 4, we

i nt r oduce jiyehficidescined Herdm. | THUsC RamBuealatérisoRBle hEtalMRs that S8titedBOwith water
pol yacryl ate polymer) for the purpose of enhancing the noisture-absorbing

capaci ty @blublbh@idd BRSE&Id\n cgbbﬁ’éte heetiueR PhdspRate BRSNSk iLFPYarbshatt, of Ziked i n
order to achi eve an enhanced

carbonate. Examples of suitable acids would include acetic acid, lactic acid, maleic acid,
gluconic acid, and ascorbic acids.

Should it be desirable to ulilize gases other than carbon dioxide to form the foam thai
forms the stable hydrogel composition described herein, inert gases such as nitrogen or argon,
or other gases may be directly intraduced inio the alginate composition dezcribed in the claims
herein as long as the alginate compositions described have a viscosily greater than the
buoyancy of the gases entrapped therein. The addition of such other gases will cause the
formation of stable hydrogel alginate foam compositions in accord with the novelty of the
invention described herein.

Note that in Example 4, we introduce a highly hydrophilic chemical called “DriMop”
(sodium polyacrylate polymer) for the purpose of enhancing the moisture-absorbing capacity of
the dressing. Other hydrophilic compounds may be utilized in order to achieve an enhanced
moisture absorption of the dressing without deviating from the novelty of the invention described

herein.
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nmoi sture absorption of the dressing without deviating fromthe novelty of
the invention described herein. 14 WO 2 0 0 410 73 69 7 PCT/ US2003/ 004992
Exanpl e 6 described herein incorporates a nmaltodextrin chemcal within the
al gi nate PRR9si tion having a dextrose equival entp@f/ydsgoshoaeed7- 0. It is
clear that other naltodextrins having dextrose equiva Tents other than 13.0
- 17.0 such as those which are avail able having dextrose equivalents of 4.0
- 7.0 and 16.5 -19.5, may be utilized within the scope of the invention
descri bed herein without deviating fromthe novelty of the invention herein

described. The above descriptions and exanples illustrate particular
constructi ons ghaghid® fchh he?éuﬁfnﬁéﬁpsﬁt&@mgﬁéﬁ%ﬁ cREmicBSwifhR tHe b [h%te
However, the invention s not Iimtedt he precise constructi

descr i beg, %ﬁE@ﬂnE@sntﬁ‘r\thavfngta@dé?@t% waghiaf%td Ofp Nk LERIARIRR! S her eof

enconpasse Inthe s I nventi on alned is: 1. A

brocess. f-osofiBlhiihaRintesodd RONURNE A RAS SPSE N Wgfaet to be

utilized e prep wound dr essi ngs or surglca products

; ;. . | ubl
2o nat 'erﬁéﬁ?%sﬁ"?@%eﬁ?ﬁ%%aﬁ%"1??83%%9"‘{1%?a? Gpnbfbe Blz8d URAFEne> D! L01 P
m xed, a%bﬁ@oﬁh&ﬂ%ﬁﬂn%%&lbeﬂ HEre gﬂb&houtsd&t%tl r&R e Weltfﬁft eftiRPEr

iron, zinc, manganese, vVer tures ereo on metal ion
salt is q@PﬁpF ﬂF(fonpleX|ng the wat er - sol ubl e alginate to form
wat er -i nsol ubl e al ginate hydrogels ; (l11l1) adding into the mxture (I1) a

gaseous foam acid
ana (Tw) it e Bobick Blecffdofit Kf BEMpl A HefuiaP BhetulBhelnctBing Bl C
t et r abor gl geAd¥lembodiments of the solutions. However, the invention is not limited to the precise ,

constructions described herein, but, rather, all maodifications and improvements thereof

encompassed within the scope of the invention,

15



ammoni um hydr oxi de; (V) pouring said conposite mxture onto a fibrous cloth
contained in a tray or dish which fibrous cloth will becone affixed to the
al gi nate conposition after the water conponent of the m xture has
evaporated. 2. The process of claim| wherein said water-soluble alginate is
selected froma group consisting of anmmoni um nagnesium potassium and
sodiumsalts of alginate or m xtures thereof. 3. The process of claim!|l
wherein said cation is selected froma netal ion derived from salts
selectedP%rqg¢§£%d%roup consisting of alkaline earth netal salts, alkal

netal sa Fansition metal salts, and mixtures thereof. 4. The process
of claiml wherein the said effervescent conpound i s sel ected fronlgroup

consisting ofy WiGolld@l hallf Al bARRRBR AR atcAporkd Sy REAGESHC:A) belifiz( 4 Wherein

sai d effervesce oun S sodi um carbona e process of claim4
wher ei n mahednr@faﬂammg@emdr@@nmmdgicsl psuldétsgpnipriciag thoslapsef : 7. The process of

claiml wher m t he group
consi sting oﬁbgggﬁhqnwﬁggkﬁgﬁ <#§“%&¥§ﬂ%%ﬁ§§&&ﬁ%§§oi %orlc and ascorbic
acids. 16 S. (Ihwhi dlowing theftote) c@rrmmthmﬁlbiorbewmédaddeﬁemtwinsnembméaalto t he

al gi nate foary,, iF?JTPé?éM' um c%p-Epre ildh,Ch &S %aQ%anQJeaklmeﬁ a\ﬁ\@%{l)@thx@s fRler

medi cament is selected fromt roup consi s | agen, nml todextrin,
anti bi otics, wrieh ¢tien wetakion a@eﬁtcspablawf Pummmrmﬁheweplysoa@@rﬁﬂsnatmémrb| c acid,

am no aci ds, angd_m.xhidn @ﬁmkq§&gggs 10. The process of claiml| wherein a
hydrophi lic polymer is added to the alginate foam conposition. 11. The

process of cl@Dmddoeipie the mixture(lhyadzasehs fope-fergdig or efferyesser comppoi§hacr yl at e
pol ymer . and a water-soluble acid and,

{IV) introducing into the alginate composition the components sodium tetraborate and
ammonium hydroxide;

(V) pouring said composite mixture onto a fibrous cloth contained in a tray or dish which
fibrous cloth will become affixed to the alginate composition after the water component

of the mixture has evaporated.

2. The process of claim 1 wherein said water-soluble alginate is selected from a group
consisting of ammonium, magnesium, potassium, and sodium salts of alginate or mixtures
thereof.

3. The process of claim | wherein said cation is selected from a metal ion derived from
salts selected from the group consisting of alkaline earth metal salts, alkali metal salts, transition

metal salts, and mixtures thereof.

4. The process of claim 1 wherein the said effervescent compound is selected from group

consisting of the alkali metal carbonates.
5. The process of claim 4 wherein said effervescent compound ts sodium carbonate,
6. The process of claim 4 wherein said effervescent compound is sodium bicarbonate.

7. The process of claim 1 wherein said water-soluble acid is selected from the group

consisting of acetic, lactic, malic, gluconic, hydrochloric, and ascorbic acids.
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12. The process of claiml wherein a plasticizer is added to the foam
conposition. 13. The process of claim 12 wherein said plasticizer is
selected froma group consisting of glycerin, propylene glycol, ethylene

gl ycol, polyethylene glycol or mxtures thereof. 14. The process of claim|l
wherein a surface active agent is added to the al ginate foam conposition.
15. The process of claim 14 wherein said surface active agent is selected
froma group consisting of pol yoxyet hyl ene sor bitan nonol aur at e,

pol yoxyet hyl e orbitan tate, ox et n orbit

nonool eat e, 81 ;gxye%cﬁss Ofngm?or b teEn” 8 e %y%gyglfehyllgmateatgam

pol yoxyplcmpgdsmnm bl ock polyner, or a mxture thereof 16. The process of
claiml wherein the di-or trivalent cation netal salt conplexing the water
soluble alginate is cal ciumsul phate. 17. The process of claim| wherein the
di -or trival eAtTheagrdcesn ofigitial 8 whdr¢in sadrpkdisameyt it kedectedditoar ths grbybossigingi nat e i s
calcium e i I Lr loth is
sel ected P mgg'l’ g%aﬁgdeﬁgrlj@bg@{eb(f%&?%St?n[ragtg’]m?(g‘ﬁ%nlts sé@? @?ﬂﬁ% ?)46}“9%%}:] bie rayon or
m Xt ur es atiheminpfacidy, nd @ixtykesphaedss for maki ng a wat er-i nsol ubl e aI gl nat e
sponge or foam product to be utilized in the preparation of wound dressings
or surgical products conprising the steps of: (I) making an aqueous sol ution
of a water sollbhe prdcess nbeleimcowpryein vihpdrophilicl polwer iseadadd towieraiginatreforot al
corrpoahgrQlFlefm[(I) to be m xed, adding a cation netal ion salt such as

cal cium baritum copper, iron, zinc, manganese, silver, and m xtures thereof
which cation netal ion salt is capabl e of conpl exing the wat er - sol ubl e
alginate to f u i ) uci ng
"nto the ol gi nat EoCRe T RhEh B Roh UL JBE T 2 bl ebArRg

amoni umPpydefoxi de ; (IV) while continuing to mix the entire conposition,
introducing a gas into the alginate

12. The process of claim 1 wherein a plasticizer is added to the foam composition.

13. The process of claim 12 wherein said plasticizer is selected from a group consisting

of glycerin, propylene glycol, ethylene glycol, polyethylene glycol or mixtures thereof.

14. The process of claim 1 wherein a surface active agent is added to the alginate foam

composition.

15. The process of claim 14 wherein said surface active agent is selected from a group
consisting of polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate,
polyoxyethylene sorbitan monooleate, polyoxyethylene sorbitan trioleate, polyoxyethylene-

polyoxypropylene block polymer, or a mixture thereof.

16. The process of claim 1 wherein the di-or trivalent ¢ation metal salt complexing the

water soluble alginate is calcium sulphate.

17. The process of claim 1 wherein the di-or trivalent cation metal salt complexing the

water soluble alginate is calcium chloride.

18. The process of claim 1 wherein said fibrous cloth is selected from cloths prepared

from cotton, polyester, wool, nylon, rayon or mixtures thereof.
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conposition; (V) pouring said conposite m xture onto a fibrous cloth
contained in a tray or dish which fibrous cloth will becone affixed to the
al gi nate conposition after the water conponent of the m xture has
evaporated. 20. The process of claim 19 where said gas producing the foamis
selected froma group consisting of nitrogen, carbon dioxide, argon, neon,
or m xtures thereof. 21. The process of claim19 in which the fibrous cloth
is selected fromcloths prepared fromcotton, polyester, wool, nylon, rayon

or m xtures thereof. 22. The proces f claim19 er ei id t er-sol ubl e
ol ginate o 9 BBk FFsalhEs PRESRS TRt o LR Hr i BB R
pot assi umthe aregarstzdiof wowell drsssiods oabwgitk p@dats arinptisimge stefhef:eof . 23. The
process of claim. erein.sai i.on, i | ma netal ion derived
from salts é@lde%%‘ gém?qrugorﬁsts?%létmélg(f)g%Egglbslra:lélli)létalﬁgﬁnﬁgg?l%g?s&% ine earth netal

sal ts, al kal i{Ilnehiklallgwing the tétalanwpdsition of (b &¢ meadl.taddingnchtion )etak iessalther eof .

24. The proc f clal - i dj S, a . t gi nate
f oam corrposi%ﬁti%o% ca%é%?aa%ﬁ’\é\@oﬁ%t{e}gﬁ %F?’ l@%ﬁzﬁ]&%fn\?\ﬁé?%f%"élgfsdm%g i canment is
sel ect ed fr omhidheatignongial iemsedliis tapalge of cooplekimg dlre, wavertsploble xetairiate, to &mni bi ot i cs,

antibacterial agenfs,. glgﬁlgt?hggr%@mt ory agents, ascorbic acid, am no acids,

and m xtures thereof. ot ocess of claim 19 wherein a hydrophilic
agent is addédDtigradhenging thataksifatzagempesitinpobé conegener®sy soditire tepatweatssandof ¢l ai m

26 wherein the hy ikige. agent is a sodiumacrylate polymer. 28. The
process of clal m%@q&,ﬁgrlelgh a plasticizer is added to the foam conposition.

29. The procébs vdiile gprtinping & mhethe piirs edmbogitierns intofucing 4 gas $ue tetakgghafer om a
group consi st sit\%- gl ycerin, propylene glycol, ethylene glycol, and
pol yet hyl ene ‘gjl col or mxtures thereof.

(V) pouring said composite mixture onto a fibrous cloth contained in a tray or dish which

fibrous cloth will become affixed to the alginate composition after the water component

of the mixture has evaporated.

20. The process of claim 19 where said gas producing the foam is selected from a group

consisting of nitrogen, carbon dioxide, argon, neon, or mixtures thereof.

21. The process of claim 19 in which the fibrous cloth is selected from cloths prepared

from cotton, polyester, wool, nylon, rayon or mixtures thereof.

22. The process of claim 19 wherein said water-soluble alginate is selected from a group
consisting of ammonium, magnesium, potassium, and sodium salts of alginate or mixtures

thereof.
23. The process of claim 19 wherein said cation is selected from a metal ion derived from
salts selected from the group consisting of alkaline earth metal salts, alkali metal salts, transition

metal salts, and mixtures thereof.

24, The process of claim 19 wherein a medicament is added to the alginate foam

composition.
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30. The process of claim 19 wherein a surface active agent is added to the
al ginate foam conposition. 31. The process of claim 30 wherein said surface
active agent is selected froma group consisting of polyoxyethyl ene
sorbitan nonol aurate, pol yoxyethyl ene sorbitan nonopal mtate,

pol yoxyet hyl ene sorbitan nonool eate, pol yoxyethyl ene sorbitan triol eate,

pol yoxyet hyl ene- pol yoxypropyl ene bl ock polynmer, or a m xture thereof 32.
The process of claim 19 wherein the cation netal salt conplexing t he water
sol uble al gi is calc ate. 3 oce f m 19 wherein
the di-or trli\;sgIL@ﬁtpmce |onHrre a+ Al ¥ Saldg g‘)‘i?r?lé% tﬁweﬁec\tﬁgtfé‘)rm atlheI #bi% al gi nate
i s cal ci cmsistiigarf |cdldnger34naltédqxtrinceﬁ;$mtm; amtdokc;tq:rgtl agenat ati-inflohadl egealsgi nat e
sponge ogsc%rg % 9:? uct . & %n?%lx%rés dﬁ&&’q in the preparation of wound dressings
or surgica pro uct's conpri sing e steps of: (1) nmaking an aqueous sol ution
of a water soluble alginate conp05|t|on (1) while allomﬁng t he total
conposi tion ofs fd 100G Mhierh wRIGh A% <?r g;%{c a%@ntq? <i3d gélnﬁte fSEh as

cal cium barium CB pper, 1ron, zinc, anes ver m xt ures thereof
19 whi cheaaposinen. net al i on salt IS capable of coaneX|ng the wat er - sol ubl e
alginate to form water-insoluble alginate hydrogels ; (I11) adding into the
m xture (Il1) a gaseous foamform ng or effervescent conpound (s) and a

wat er - sol ubl e27adhaipregess of Clait) 26 whardeithe hydgorihilicagenhis asedivm eetylategplmere f oam
conposition a hydrophilic polynmer, sodiumtetraborate, and ammoni um
hydr oxi de, ( sterilizing the water-insol uble al ginate sponge or foam
preparation a- phepesesschislony &9 whandn aplditingeraselded todhe fham epminositioyi abl e cel |
suspension, and, (VI) aseptically pouring said conposite mxture into a dish

or tray which is permtted to stand until the water conponent of the
m xture has e3fapb¢ proeags of claim 28 wherein said plasticizer is selected from a group consisting

of glycerin, propylene glycol, ethylene glycol, and polyethylene glycol or mixtures thereof.

30. The process of claim 19 wherein a surface active agent is added to the alginate foam

composition.

31. The process of claim 30 wherein said surface active agent is selected from a group
consisting of polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate,
polyoxyethylene sorbitan monocoleate, polyoxyethylene sorbitan trioleate, polyoxyethylene-

polyoxypropylene block polymer, or a mixture thereof.

32. The process of claim 19 wherein the cation metal salt complexing the water soluble

alginate is calcium sulphate.

33. The process of claim 19 wherein the di-or trivalent cation metal salt complexing the

water soluble alginate is calcium chloride.

34. A process for making a water-insoluble alginate sponge or foam product to be utilized
in the preparation of wound dressings or surgical products comprising the steps of :

(1) making an aqueous solution of a water soluble alginate compaosition ;

(1) while allowing the total composition of (I) to be mixed, adding a cation metal ion salt

such as calcium, barium, copper, iron, zinc, manganese, silver, and mixtures thereof
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35. The process of claim34 in which the conposite mxture is aseptically
poured onto a fibrous cloth contained in a dish or fray, which fibrous
cloth will be becone affixed to the alginate conposition after the water
conponent of the m xture has evaporated. 36. The process of claim 35 wherein
said fibrous cloth is selected fromcloths prepared fromcotton, polyester,
wool , nylon, rayon or m xtures thereof. 37. The process of claim34 wherein
said cation is selected froma netal ion derived from salts selected from

the group Con\ﬂngkf catl 8’1 io%%gﬂl 1€ a%fe o? %‘ﬁa lgu g tﬁ%gv%t’e lulf}i% al ll;n?et %lf r alts,

transition net Ures ther eot fa85 0Pl ai m 34
wherein said wamﬂmmhwkagmhsdwémgﬂ$on1the group conS|st|ng of cal ci um

barium coppe TH) 4(1‘&918 éntgl}lﬁcmlxﬁl g@qlég%eoﬁgafgﬂgﬂ%%ﬁl\%he ST n%ESr?;%g}({j @S Cand

m xtures there pro clarm rern ent
conpound is s%ﬁea@@ﬂsﬂu@mmmigﬂoup consi sting of the aIkaI| met a

carbonat es. 4y, HgaRAACHRS iR kAR WAR! hiboSalrda SLABHKES G GhercOmPOUNd

i s sodi um carbonat e e proce wherein sai ervescent
conpound is s@dmuﬁﬂbﬁ@&%bmdamm0m0®0w¢2mdﬂhe process of claim 34 wherein said

wat er - sol ubl e\?%ﬁeﬂh%]ﬁg +~§t‘ért nﬁQ)lJb'i SCO gﬂgg%pfoalgg)%h%{ié)rq‘ﬁ gi%%ar@c‘??otobé: lactic,

mal i c, glucon oric, IC acl rocess of clalm
34 wherein a ﬁédﬁt@ﬂﬁﬁ@wﬂbtaﬁdéwbbédtwgwa$g1nmke foam conposition. 44. The

process of C'@Jlmséﬁlcw&ﬁﬂoﬁhﬁgs%gfe% glsﬁee%aa@nma§d§ﬁbﬁ&:; i 9Bl hRa9 oup

consi sting of collage antibiotics tibacterial agents,
antl-lanannaﬂ@ﬂwﬂ@gbﬂw%ﬂCm@ﬂ@@m@féeawmwehﬁﬁ*ﬁ@“ﬁ@lds and m xtures thereof.
45. The process of claim 34 wherein the cation netal salt conplexing the
wat er soluble alginate is calciumsulphate. 46. The process of claim 34
wherei n the cH ibhrraesuel cham 34 dbpick e semiosiée Mtuss is $esiptigsils poured onto a

fibrous cloth contained in a dish or fray, which fibrous cloth will be become affixed to the

alginate composition after the water component of the mixture has evaporated.

36. The process of claim 35 wherein said fibrous cloth is selected from cloths prepared

from cotton, polyester, wool, nylon, rayon or mixtures thereof.

37. The process of claim 34 wherein said cation is selected from a metal ion derived from
salts selected from the group consisting of alkaline earth metal salts, alkali metal salts, transition
metal salts, and mixtures thereof.

38. The process of claim 34 wherein said cation is selected from the group consisting of
calcium, barium, copper, iren, zine, aluminum, manganese, silver, strontium, and mixtures

thereof.

39. The process of claim 34 wherein the effervescent compound is selected from a group

consisting of the alkali metal carbonates.
40. The process of claim 39 wherein said effervescent compound is sodium carbonate.

41. The process of claim 39 wherein said effervescent compound is sodium bicarbonate.
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alginate is calciumchloride. 47. The process of claim 34 wherein said

pl asticizer is selected froma group consisting of glycerin, propylene

gl ycol, ethylene glycol, and polyethylene glycol or mxtures thereof. 48.
The process of claim 34 wherein said surface active agent is selected froma
group consisting of pol yoxyethyl ene sorbitan nonol aurate, polyoxyethyl ene
sorbitan nonopal mtate, polyoxyethylene sorbitan nonool eate,

pol yoxyet hyl ene sorbitan triol eate, polyoxyethylene- pol yoxypropyl ene bl ock
Eglj?!gg;:" | IOI: %%m‘h)ét lflgc‘i%sstora}eiémagﬁ r\ﬁﬂere n salg \\Fz)af —f(ﬁl?tﬁe aﬁld 1% saleg]ggﬁon:'_hgr ?ougcégg of
claim 34:ondmengofmc¢thelam1leathccginqnomdnfﬂrodﬂmm@dmmotm gidss evapor at ed by
drying in an oven at a tenperature not to exceed 70 degrees centigrade. 51.
The process of claim 34 wherein the water conponent of the m xture is
evapor at ed at43. Thropmotesmeé chimirdd. wikteib 2. mgiggmenteis sadfigsl tonthk iatginage foam
mater-lqgﬂhggkg al gi nate sponge or foam product to be utilized in the
preparation of wound dressings or surgical products conprising the steps of:
(I') maki ng an aqueous solution of a water-soluble alginate conposition; (I1)
whil e al | owi 09 §Repleklor SHRROR! Wh@ln Qhia (hdaidaeeis ity ARG uéhpCal  On
metal ion salt uBR as ca Ium barium coppe Iron, zinc, g nese,

si |l ver, capsbting Rf enile&ent hlék@@*trin,vﬂmﬂmﬁl%aﬂtnilbmtenﬁt@Pﬂﬁ @ntw@lamma@rst@p@tbl e of
conpl eX|ag(ngg1@§m 2623, 4Rl BRlipaLe to forma water-insoluble alginate
hydr ogel s ; 3lng to the mxture of (I1), a plasticizer, a surface
active agent sodlun1tetraborate anmoni um hydr oxi de, and a nedi ci nal
agent; (1V) whitg p?&@és'd?\!laﬂ)g 54 Qm i tilenGti G YhihiSalf CSMASIde RO whtbi dohublePT 0dUCi g
a foamin the conposition ( y I ntroducing a bioconpatible gas into
said com&mﬁQWEWﬁumwﬁmwwurlng sald conposite mxture of (1V) onto a fibrous
cloth contained in or on a tray,

46. The process of claim 34 wherein the cation metal salt complexing the water soluble

alginate is calcium chloride.

47. The process of claim 34 wherein said plasticizer is selected from a group consisting

of glycerin, propylene glycol, ethylene glycol, and polyethylene glycol or mixtures thereof.

48. The process of claim 34 wherein said surface active agent is selected from a group
consisting of polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate,
polyoxyethylene sorbitan monooleate, polyoxyethylene sorbitan trioleate, polyoxyethylene-

polyoxypropylene block polymer, or a mixture thereof.

49. The process of claim 34 wherein the hydrophilic polymer is a sodium polyacrylate

polymer.

50. The process of claim 34 wherein the water component of the mixture is evaporated,

by drying in an oven at a temperature not to exceed 70 degrees centigrade.

51. The process of claim 34 wherein the water component of the mixture is evaporated at

room temperature.
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which fibrous cloth will becone affixed to the al ginate conposition after
t he aqueous conponent of said conposite m xture has evaporated. 53. The
process of claim52 where said gas producing the foamis selected froma
group consisting of nitrogen, carbon dioxide, argon, neon, or m xtures
t hereof. 54. The process of claim52 in which the fibrous cloth is selected
fromcloths prepared fromcotton, polyester, wool, nylon, rayon, or
m xtures thereof. 55. The process of claim52 wherein said water-soluble
alginate is sglected f.roma group. si.sting of a ni u Sium
pot assi um sodi ‘Sr‘ﬂ??ﬂs & mégd‘ia%g'{"é‘ﬁl%g? algipge %’P ey Eg’é%e%?&t tgggmﬁ'ﬁ%ypr ocess
of cl ai nin%i2 pdperatomof @it dressingaorisergisd lpedt@deohpasmatheet@lofi on derived from
salts sel ect e@ f QDb e QMR S %iw%feir.é‘o‘i’?b?ef aghd@ldgagarth metal salts,
al kali metal SAMTEE P ARSI ORT" e A SAIY S E B nd Mt ur és thereof. 57. The
process of cl@)whiallavingehetotgbdochpositthineé (fetotbe ingxed eddding e datfon aneta hve sgr oup
consi sting of_collagen. grltodextrin, antihiotics,. ti i al ents,
ot -t ammeeir o S8 SBARCEHES iy AR WIhBRLESanER ORI BB or
58. The pr ocestschofatiol metah iBRsaltherapable Sfapuplptisstht erzesolubde dghactioddnfa om a
group consi st|ng . lLyeerl pyl ene glycol, ethylene glycol, and
polyethylene‘%ﬂ%&%@hgga%ﬁngggggﬁﬁbreof. 22 59. The process of claimb52
wher ei n sai d @lirafdioptoghe mixeragfdH), aiphstweier e swrthcd actime agenfr sdjym tetoaberialet | ng  of
pol yoxyet hyl e Mo RETeE alalihRl 8 .00l Yoxyet hyl ene sorbitan
nDnopaInitatégﬁmgg{ydiyegﬁgﬁéﬁe sor@fﬁaﬁ nmonool eat e, pol yoxyet hyl ene
sorbi tan tridl'€awhile poltigyrg &t i eheeentippotopprsifirrodil), emedubing @klopolig ey | or a
m xture there : I i 8l gocation netal salt
&E\R%s@t%n (gg% E{t@ﬁ&g@ a%‘ioc%ﬁdume% AN 'c&lTﬁJal oft:

conpl exi ng the ter s ' alginate 1s cium sul’phate. 61. The process
of clai m 52 wiYepeuring saitheomepasiteonixtwes AKIVS ahtp adibreps exthiegnteingd inat @ra tygl ubl e
al ginate 1 colig] HILEUAH iR pedfne Al tCle iRl Bhbodlich ARt feshaRae or foam
wound dressi ng prepare y the nethod of

component of said composite mixture has evaporated.

53. The process of claim 52 where said gas producing the foam is selected from a group

consisting of nitrogen, carbon dioxide, argon, neon, or mixtures thereof.

54. The process of claim 52 in which the fibrous cloth is selected from cloths prepared

from cotton, polyester, wool, nylon, rayon, or mixtures thereof.

55. The process of claim 52 wherein said water-soluble alginate is selected from a group

consisting of ammonium, magnesium, potassium, sodium salts of alginate, or mixtures thereof.

56. The process of claim 52 wherein said cation is selected from a metal ion derived from
salts selected from the group consisting of alkaline earth metal salts, alkali metal salts, transition

metal salts, and mixtures thereof.
57. The process of claim 52 wherein said medicament is selected from the group
consisting of collagen, maltodextrin, antibiotics, antibacterial agents, anti-inflammatory agents,

ascorbic acid, amino acids, and mixtures thereof.

58. The process of claim 52 wherein said plasticizer is selected from a group consisting

of glycerin, propylene glycol, ethylene glycol, and polyethylene glycol or mixtures thereof.
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claim52. 63. A water-insoluble al ginate sponge or foam wound dressing
prepared by the nethod of claim53. 64. A water-insoluble al ginate sponge
or foam wound dressing prepared by the nmethod of claimb5b4. 65. A

wat er - i nsol ubl e al gi nate sponge or foam wound dressing prepared by the

met hod of «claim55. 66. A water-insoluble alginate sponge or foam wound
dressing prepared by the nethod of claimb56. 67. A water-insoluble alginate
sponge or foam wound dressing prepared by the nmethod of claim57. 68. A

wat er - i nsol ubl.eal gi f nd.. dr P ed t he

met hod of cl 5I'agl' Fnﬁ%g?&gésf Ciﬁaar%lg}lh%eﬁns%l&{% e aalgté‘?ena §'§ lg%cl)%gegggﬁj %rgar{ﬁ wound

dr essi ngcopsigimg rof polyyxytethglene sdrbitin gfionolphraienp@ Sxy@Rylgh® . sofkitem menopringioleubl e

al gi nate essi Y, cl ai m 60.
71 A uer SRAPABIAE J AR AL SRl e R el bR TR el 8 by the
met hod ofolyosympbpnledd blodopolymeprope exdurk thereplaki ng a wat er -i nsol ubl e al gi nate
sponge or foam product to be utilized in the preparation of wound dressings
or surgical products conprising the steps of: (1) maki ng an aqueous sol ution
of a wat er - sofoulbhepratesi eiaiadm S8 mhersint thoertion (neta) salifvpplexing twivatgr sdieble ot al
conposith%gmggcﬁahmggAQﬁinixed, adding a cation netal ion salt such as

cal cium Dbarium coppgr, iron, zinc, manganese, silver, and m xtures
thereof, which cation netal ion salt is capable of conplexing the

wat er - sol ubl eGlalfﬂe! ;5]'@&?3 (;fQ:lafiIQ 58 Mere in the cation metal salt complexing the water soluble

alginate is calcium chloride.

62. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 52.

63. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 53.

64. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 54.

65. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 55.

66. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 56.

67. A water-inscluble alginate sponge or foam wound dressing prepared by the method of

claim 57.

68. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 58.

69. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 59,
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wat er -i nsol ubl e al gi nate hydrogels; (I11) adding to the mxture of (Il1), a
pl asticizer, a surface active agent, sodiumtetraborate, anmonium

hydr oxi de, and a nedi ci nal -agent ; (l1V) while continuing to mx the entire
conposition (l111), adding an effervescent conpound capable of effervescence
upon reaction with a water-soluble acid; (V) adding to the conposition (IV)
a water-soluble acid ; (VI) pouring said conposite m xture of (V) onto a
fibrous cloth contained in or on a tray, which fibrous cloth will becone

Compost t e m YDur SUREE QSR UPRRBLOnERST MR LA BR car S PTRo S el ei n t he

ef f er vesd#mte0.conpound i s selected froma group consisting of the al kali
nmetal carbonates. 74. The process of claim 73 wherein said effervescent
conmpound i s sodium carbonate. 75. The process of claim72 wherein said
ef f er vescent 7ofrpaignthselsblsdginatersgongean fxmat@ind dré§ing Prapanpd beeébs siethbd a2 wher ei n
sai d wat er. %?I uble acid is selected fromthe group consisting of acetic,
| acti c, nari C, gluconic, hydrochloric, and ascorbic acids. 77. The process
of claim72 in which the fibrous cloth is selected fromcloths prepared

fromcotton o] Q b [ Xt dEE5odunel 89 78. The
’ . (¢ - ] il

process of cl72| #&Eés\%é%l ln‘l;ga‘{%i @/gqthér - s%\%%ﬁ%g“%]logloﬁa&eo I'S sgﬁ %El%%lg froma
group dcotwipsipamtipnaiil wanmipinéssings araggies iprodyctypompssngthe stepdf um sal t s of
al ginate, or qixtures. thereof . 79, IR RRCEI S lonshbdid. 72 Wherein said
cation is sel(&%&e@g?r %#% A metal i on deri ve%@r oemom‘gaﬁ S 'sel ected fromthe
group consi st(ihghigfallaviealtienealgampésitive vll) tedk trred cdditial i catien aletabiah salt,
transition nghale SRkl vaAll fﬂ éér,u[ &»{E anQ%ﬁganesé%ile,h&d%&ﬁEe%%hé?%of,C' aim 72
wher ein said nedi cament’ 1s sel &Cted Trom t 1€ group consisting of ‘collagen,
mal t odext ri n,whaghtdativronétaldon salits dapablcenficampleyamibs watantolublerdfdicatertafomye agent s,
ascorbic aci %at&-%s@l‘ﬁbl@%fgﬁéte h%ggerlg; xtures thereof.

{I11) adding to the mixture of (II), a plasticizer, a surface active agent, sodium tetraborate,

ammonium hydroxide, and a medicinal-agent ;

(IV) while continuing to mix the entire composition (III), adding an effervescent

compound capable of effervescence upon reaction with a water-soluble acid;

(V) adding to the composition (IV) a water-soluble acid ;

(V1) pouring said composite mixture of (V) onto a fibrous cloth contained in or on a tray,

which fibrous cloth will become affixed to the alginate composition after the aqueous

component of said composite mixture has evaporated.

73. The process of claim 72 wherein the effervescent compound is selected from a group

consisting of the alkali metal carbonates.
74. The process of claim 73 wherein said effervescent compound is sodium carbonate.
75. The process of claim 72 wherein said effervescent compound is sodium bicarbonate.

76. The process of 72 wherein said water soluble acid is selected from the group

consisting of acetic, lactic, malic, gluconic, hydrochloric, and ascorbic acids.

77. The process of claim 72 in which the fibrous cloth is selected from cloths prepared

from cotton, polyester, wool, nylon, rayon, or mixtures thereof.
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81. The process of claim72 wherein said plasticizer is selected froma
group consisting of glycerin, propylene glycol, ethylene glycol, and

pol yet hyl ene gl ycol or mxtures thereof. 82. The process of claim72 wherein
said surface active agent is selected froma group consisting of

pol yoxyet hyl ene sorbitan nonol aurate, pol yoxyethyl ene sorbitan

nonopal mtate, pol yoxyethyl ene sorbitan nonool eate, pol yoxyethyl ene
sorbitan triol eate, polyoxyethylene- pol yoxypropyl ene bl ock polyner, or a

m xture there 83. The. pr.oces cl.aim?7 ion netal salt
Compl exi ng. t hib-Jis BPeSoTAAE 72 A nd Heer- St SHrut e e hasm e e pr ocess
of cl ai ntohRistigef emmonith.amaassivan pomdsaim, sdivn @ivgflaiiategortthietuwatherees ol ubl e
alginate is calciumchloride. 85. A water-insoluble al ginate sponge or foam
wound dressing prepared by the nethod of claim72. 86. A water-insoluble

al gi nat e spon@e The prb@amfwtahmdz dhereas saidjcaiviep atlatkddyont heetalgdhdedivaf fronc| ai m 73.

O AL ARl G BB DAL RRERNE S AR O RS2 LSRR o0 by the

met hod of® 'bam wound
dr essi ngmptabphy, e hixtutda¢hermef.hod of claim 75. 89. A mater-lnsoluble al gi nate
sponge or foam wound dressing prepared by the nethod of claim76. 90. A

wat er -i nsol ubl e al gi nate sponge or foam wound dressing prepared by the

met hod of  cl &l riihé7pro@ds. ofAckaat &2 -Whes:iﬂ edid enedicgnanatie sdgoadgionnrthd ganp wound

dr essi ng_prepar claim 78. 92 . A water -] I e al ginate
sponge o Ig&l}gl?tri)n 0%%09%61; h‘l?altggext} IOIIlgS X %Bt{?a(f‘t%éal %%etnhqb .anvt\%%lﬁammﬁérg agel%ks,
ascorbic acid, amino ac1ds, and mlxtures thereof.

81. The process of claim 72 wherein said plasticizer is selected from a group consisting

of glycerin, propylene glycol, ethylene glycol, and polyethylene glycol or mixtures thereof.

82. The process of claim 72 wherein said surface active agent is selected from a group
consisting of polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate,
polyoxyethylene sorbitan monooleate, polyoxyethylene sorbitan trioleate, polyoxyethylene-

polyoxypropylene block polymer, or a mixture thereof.

83. The process of claim 72 wherein the cation metal salt complexing the water soluble

alginate is calcium sulphate.

84. The process of claim 72 where in the cation metal salt complexing the water-soluble

alginate is calcium chloride.

85. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 72.

86. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

¢claim 73.

87. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 74.
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claim79. 93. A water-insoluble al ginate sponge or foam wound dressing
prepared by the nethod of claim80. 94. A water-insoluble al ginate sponge
or foam wound dressing prepared by the nmethod of claim81. 95. A

wat er - i nsol ubl e al gi nate sponge or foam wound dressing prepared by the

met hod of «claim82. 96. A water-insoluble alginate sponge or foam wound
dressing prepared by the nethod of claim83. 97. A water-insoluble alginate
sponge or foam wound dressing prepared by the method of claim84. 98. The
process of ckaim 72 in.which the conposition of . s sterilized. 99. The
process of c%giAmw élflsr?ld\%% ag‘%na%ﬁws Onr%gn?%)’?%éﬂomédgcgrﬁs Slgﬁreﬁar%c{sjbsygéen@?%oﬁj Bt viabl e
cells ahde®.to the sterilized conposite mixture. 26 100. The process of
claim99 in which the conposite m xture is poured onto a fibrous cloth
contained in or on a tray, which fibrous cloth will become affixed to the

al gi nate coBpdswatiransohibtesiginateespanga eofvem compbitening plepaed i thompbsidfe mi xt ure
has evagﬁfnqt,éad. 101. The process of claim99 in which the viable cells are
mast cells. 102. The process of claim99 in which the viable cells are skin
tissue cells. 103. The process of claim 72 wherein the effervescent conpound

is selected ¥ | St ' tes. 104.
The process g?'%:n}lgfrﬁg%g%gvﬁ%g sﬁgdsggigﬁj%é?] yg@\'/@é%%h% p%Eatr?%dobJﬁ?IPgﬂgdoo ium

bi car boski®77.105. The process of claim99 wherein said effervescent conpound
i s sodium bi carbonate. 106. The process of 72 wherein said water soluble

acid is selected fromthe group
91. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 78.

92. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 79.

93. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 80.

94. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 81.

95. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 82.

96. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 83.

97. A water-insoluble alginate sponge or foam wound dressing prepared by the method of

claim 84,
98. The process of claim 72 in which the composition of (V) is sterilized.

99. The process of claim 98 in which the medicinal agent is a suspension of viable cells

added to the sterilized composite mixture.
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consi sting of acetic, tactic, malic, gluconic, hydrochloric, and ascorbic
acids. 107. The process of claim 100 in which the fibrous cloth is selected
fromcloths prepared fromcotton, polyester, wool, nylon, rayon, or

m xtures thereof. 108. The process of claim72 wherein said water-sol uble
alginate is selected froma group consisting of ammoni um magnesi um
potassium sodiumsalts of alginate, or m xtures; thereof. 109. The process
of claim72 wherein said cation is selected froma nmetal ion derived from

salts sel ect fromthe onsi, st of alkaline earth net salts,
STk i et ol T, e Mol o PLRHPoe S b Hyrfros gt Rt RGBS 110, The
process coth cdndined 72 svher @i thays athithnitirals @éthiwill besome ladbeedo fliconiginkxe gr oup
consrstlqﬁ(p{lg%#ghynﬁlgarru 0 Rﬁﬁ % |ro§ zrn al unun m manganese,

si | ver oSt < AARSOU QPRPISEt 4 FY Eegpest 'fmitf'f a§YaPPiEtess of claim 72
wherein said nedicanment is selected fromthe group consisting of collagen,

mal t odextrin i bi otics, .a cteri agent s n i nfl ammatory agents,
ascorbi c aci (’ljma%epmcessoﬁlalm%ﬁw cth%h Véagl“% aée?agﬁfi The process of claim

72 wherein said plastrcrzer IS selected fronra group consisting of

gl ycerin, pr ?&V#E ar(i s Olaim&é thh e%l cel’l \%h tlss&{e cells:yI ene glycol or

m xt ures thereo rocess o] erein said surface active
agent is select ed from a group consi str ng of pol yoxyet hyI ene sorbitan

monol aur at e, OX oeot[ess of cpalm %Ervt/ ere?nnthe esce ttcgr[neoun qs séfe féﬁeﬁ- *Pr}"?e”e
sorbitan rronc ea yoxyet hyl ene sor Ftan trioreate, yoxyet hyl ene-

pol yoxygrwpydmrmgblfdehlkpbh‘fymbaarboMesa m xture thereof. 114 The process of
claim72 where in the cation nmetal salt conplexing the water sol uble

al ginate is cal cium sul phate. 115. The process of claim72 wherein the
cati on mnet al 1@l Thec propdse xit ngaitnh é03rvathereins cdid biffervesteqti pab@unds ic abdivmim
chlori d%i arkd The process of claim 72 wherein the cation netal salt
conpl exi'ng ?rhe wat er sol ubl e

105. The process of claim 99 wherein said effervescent compound is sodium bicarbonate.

106. The process of 72 wherein said water soluble acid is selected from the group

consisting of acetic, tactic, malic, gluconic, hydrochloric, and ascorbic acids.

107. The process of claim 100 in which the fibrous cloth is selected from cloths prepared

from cotton, polyester, wool, nylon, rayon, or mixtures thereof.

108. The process of claim 72 wherein said water-soluble alginate is selected from a group

consisting of ammonium, magnesium, potassium, sodium salts of alginate, or mixtures; thereof.

109. The process of claim 72 wherein said cation is selected from a metal ion derived
from salts selected from the group consisting of alkaline earth metal salts, alkali metal salts,

transition metal salts, and mixtures thereof,
110. The process of claim 72 wherein said metal cation is selected from the group

consisting of calcium, barium, copper, iron, zinc, aluminum, manganese, silver, strontium, and

mixtures thereof.
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alginate is calciumacetate. 117. A water-insoluble al ginate sponge or foam
wound dressing containing viable cells. 118. A water-insoluble alginate
sponge or foam wound dressing containing a nedicinal agent. 119. A

wat er -i nsol ubl e cal ci um al gi nat e sponge or foam wound dressing containing a
medi ci nal agent. 120. A water-insoluble barium al gi nate sponge or foam wound
dressing containing a nedicinal agent. 121. A water-insol uble copper

al gi nate sponge or foan1mound dressing containing a nedicinal agent. 28

122. A water 5 i n 513& éj?(lc‘é sl (;focﬁal gérglg\ 0id nrggdlc%}’n&flto@ 1\’\8&{1 ﬂ-ogr ﬁé %Tn g? € sponge

containing a ag en mater-lnsolub € ZInc a
or foancewsisvmp ercektascmgnattgdmcmnnarn@loacs aidratiriahigenigemti- mﬂ@fmnamrywaem -insol ubl e

aluninu%%gmgkgﬁt§m§@£ﬂng %P£8@@%MQM”d dressing containing a nedicinal
0

agent . A wat er-1ns e nmanganese al gi nate sponge or foam wound
dressing containing a nedicinal agent. 126. A water-insoluble 5|Iver

al gi nate SDOE%T% rh QR A 'ﬂfﬂ% dhésiishg fé&mz%' w&tea fro (fd%-&'neﬂs‘%ksx&ﬁ 127. A

wat er - i nsol u Fonti um gl nate spo ge or oan1moun I ng onta|n|ng
a medi ef gladerimgpeapylencgl@-ol, Athylgnecglydoh aitsl nobledyleed gyaeheranigiureathereshonge or foam
wound dressing containing collagen. 129. A water-insoluble cal ciumalginate

sponge or foam wound dressing containing
113, The process of claim 72 wherein said surface active agent is selected from a group

consisting of polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbitan monopalmitate,
polyoxyethylene sorbitan moncoleate, polyoxyethylene sorbitan trioleate, polyoxyethylene-

polyoxypropylene block polymer, or a mixture thereof.

114. The process of claim 72 where in the cation metal salt complexing the water soluble

alginate is calcium sulphate.

115. The process of claim 72 wherein the cation metal salt complexing the water soluble

alginate is calcium chloride.

116. The process of claim 72 wherein the cation metal salt complexing the water soluble

alginate is calcium acetate,
117. A water-insoluble alginate sponge or foam wound dressing containing viable cells.

118. A water-insoluble alginate sponge or foam wound dressing containing a medicinal

agent.

119. A water-insoluble calcium alginate sponge or foam wound dressing containing a

medicinal agent.

120. A water-insoluble barium alginate sponge or foam wound dressing containing a

medicinal agent.

121. A water-insoluble copper alginate sponge or foam wound dressing containing a

medicinal agent.
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mal t odextrin. 130. A water-insoluble calcium al gi nate sponge or foam wound
dressing containing antibiotics. 131. A water-insoluble calciumalginate
sponge or foam wound dressing containing an antibacterial agent. 132. A

wat er -i nsol ubl e cal ci um al gi nat e sponge or foam wound dressi ng contai ni ng
anti- inflamatory agents. 29 133. A water-insoluble cal cium al gi nate sponge
or foam wound dressing containing ascorbic acid. 134. A water-insol uble

cal cium al gi nat e sponge or foam wound dressing containing anm no acids. 135.

A wat er-i bl il | gi f dd ' t ai ni
Col Tagen. 1362 A oGS Mol Ay B, B el BolBb G B SPsMebung

dr essi needicinglagemt.ng nal todextrin. 137. A water-insoluble silver alginate
sponge or foam wound dressing containing antibiotics. 138. A

wat er -i nsol ubl e silver al gi nate sponge or foam wound dressing contai ni ng
ant i bact eri all23agemagr-ink@9ble Aingadlgnate ngmpellot doasi weend diegringatontage@nge or f oam
wound dr%§£%9q &@ntaining anti- inflammtory agents. 140. A water-insol uble
silver g1g|nat§ sponge or foam wound dressing containing ascorbic acid.
141. A water-insoluble silver alginate sponge or foam wound dressing

cont ai ni ng amNe wﬁ&'—igs%luble aluminum alginate sponge or foam wound dressing containing a

medicinal agent.

125. A water-insoluble manganese alginate sponge or foam wound dressing containing a

medicinal agent.

126. A water-insoluble silver alginate sponge or foam wound dressing containing a

medicinal agent.

127. A water-insoluble strontium alginate sponge or foam wound dressing containing a

medicinal agent.

128. A water-insoluble calcium alginate sponge or foam wound dressing containing

collagen,

129. A water-insoluble calcium alginate sponge or foam wound dressing containing

maltodextrin.

130. A water-insoluble calcium alginate sponge or foam wound dressing containing

antibiotics.

131. A water-insoluble calcium alginate sponge or foam wound dressing containing an

antibacterial agent.

132. A water-insoluble calcium alginate sponge or foam wound dressing containing anti-

inflammatory agents.
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142. A silver alginate noiety utilized in wound dressings. 143. A zinc
al ginate noi ety when used in wound dressings. 144. An iron (Fe2+ or Fe3+)
al gi nate noi ety when used in wound dressings. 30

133. A water-insoluble calcium alginate sponge or foam wound dressing containing

ascorbic acid.

134. A water-insoluble calcium alginate sponge or foam wound dressing containing

amino acids.

135. A water-insoluble silver alginate sponge or foam wound dressing containing

collagen.

136. A water-insoluble silver alginate sponge or foam wound dressing containing

maltodextrin.

137. A water-insoluble silver alginate sponge or foam wound dressing containing

antibiotics.

138. A water-insoluble silver alginate sponge or foam wound dressing containing

antibacterial agents.

139. A water-insoluble silver alginate sponge or foam wound dressing containing anti-

inflammatory agents.

140. A water-insoluble silver alginate sponge or foam wound dressing containing

ascorbic acid.

141. A water-insolubie silver alginate sponge or foam wound dressing containing amino

acids.

142. A silver alginate moiety utilized in wound dressings.

143. A zinc alginate moiety when used in wound dressings.

144. An iron (Fe2+ or Fe3+) alginate moiety when used in wound dressings.
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