WD 2004/ 073697 PCT/ US2003/ 004992 ALG NATE FOAM
COVPCSI TI ONS DESCRI PTI ON OF THE PRI OR ART U. S. Pat ent
woOlzoiar;3é;7 718, 916 i ssued to Scherr descri bes i RPCTWHR003/004992
detail the background of the use of alginates as well
as their application in nedical and veterinary
medi ci ne; said outline of the background data for the
use of alginates as set forth in U S Patent Nunber
5,718,916 in colums 1, 2, and colum 3 to line 33,
are incorporated hefehnag FomherenpeosIAONY BUTES OF
THE | NVENTI ON DESCRI BED HEREI N The U. S. Patent Number
5,718,916 nore specifically deals with the preparation
oésgcgigﬂgg hlﬁ_% pmé@g\mal gi nate conposition which
r or freeze drying in order to
renove the aqueous conponent of the conposition and so
results in a foam product which has certain
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as well as the reduction in time of its preparation.
referengét he U. S. Patent 5,718,916 for the preparation of
al gi nate foam products, note that the exanples cited
and nany of the clalns made. U equest eri ng
addARIBUFRES £ MENZIQN DES FOES del ay t he
i medi at e preC|p|tat|on of caIC|un1aIg|nate when
calciumsalts are added to a sol n,of_ s
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conposition has to be added to a dish or tra¥M .
has deraiadidat elegeabyarfibai-selates ploingtestvich areEpdHyes by APIgINg process.
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An advantage of the invention described herein relziss io the preparation of foam

alginate compositions in which the aqueous poriion of the cornposition 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
exambles cited and many of the claims made, utilize a seduestering agent such as sodium
citrate in order to delay the immediate precipitation of calcium 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



It is thus another salient advantage of the invention
descri bed herein, that no sequestering agent is
woeoguiaredd7and that the cal cium al gi nate so for red/us2003/004992
permts a sem-solid gel to be poured into any
receptacle even hours after it is formed w thout the
restraints of having to imediately place it into a
dish prior to its being dried by a suitable method.
The lack of a restraint of the elenent of tinme in
examplesited ingJ S Batsat &i70 Mo 6 ateady fidicateethatibeeonipositian hss to be added
descri bed herein nmakes feasible the adjustnent of
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wor k qui ckly and freeze the mxture as i-s made
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being dried and prepared for use in nedical or
sequesedTg agenyis ragyiteidcaid thatsthe Baleiuen alginategiot folreed peresitsar semi-solid gel
to effect an adjustnent of pHin the al ginate foam
to be pouEasntbiany redeptacipeveart lours afterdd is tormekl avithoatthe restraints of having to
adj ustnents over the period of tinme necessary w thout
immeldiately pite 4iimd aafisht prive td kbbeihg diiethisy £ Blitdble nkthad, S.
Patent Nunber 5,718,916. It is generally known in the
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highly sensitive to precipitation by calciumions and
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plate to permt its drying, It was discovered that
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homogenous thin layer on a plate to permit its drying, it was discovered that the addition of
ammonia in agueous solution or ammonium salts 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



bei ng draped around fingers, arms, or |egs where
injury has occurred. Consequently, it is a desirable
watbadosgee of such dressings to be highly fl expbirasand004992

anenabl e to being easily draped w thout their surface
being distorted by the stress of such draping. It has
been di scovered that the addition of a conpound such

as sodiumtetraborate (borax) results in the cal ci um

al ginate foam conposition to becone highly flexible,
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such as yeast cells
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L descri bed herein. As is well known in the
g%gg'égggq?rﬁbede of the al ginate conposition my have

t e adiusted to be commensurate wth the cells that
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.such_ pH djustnent is readily. nade by those skilled
zciainf igleBEnts B e alE cpMppsitian vibidh s eaiabledroseEg Srapsriies such
.nsol uble nmatter, which can be jincorporated into the
a8 beé’?%ﬁ’ﬂﬁ%&d%ﬁ%‘%@@%‘ﬁw%w Y éf@wgt%ag&iuﬁmsm 2 rigealesytwhich is
dedll rat.t ribute tnot, fgasi bl e when cal ci um %Iegi nate fibers
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hydr ol yzat e powder blended with approximately 5%
releasgso@gfogsc QG YsWROMplg @edicaments, or even the use of intact cells such as yeast
cells, blood cells, or human or animal tissue cells, that might be desirable to apply to an open
wound may be introduced into the alginate foar composition described herein. As is well
known in the profession the pH of the alginate composition may have o be adjusted to be
commensurate with the cells 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 matter 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.



merely sprinkled as a powder onto an open wound
or-ul cer site which then nust be covered wth a
wonesisi7py7 Exanple 3 in U S. Patent Nunber 4, 7B8TA8%03/004992

al so describes the use of such a maltodextrin, to
whi ch has been added sodi um ascorbate, but again it is
applied by sprinkling the powder onto an open wound
or lesion. Exanple 6 in U S. Patent Nunber 4,778,679
sprinkles a starch hydrolyzate to which has been added
5)SaBetenbNumaeisdt, 78,64 9 $0H B 1 790&S deahwith ths teeatmienioof wounds
acids. U S. Patent Nunmber 5,177,065 teaches the use of

utilizing asstarcbhytisplizeley(a amatodextdn) dexexinle hin YSadateniustber 4,778,679
applied to an open wound and which ultimtely hardens

utilizes @ starchrhydiolyizate @nedershlendasewithmappiexinatelyneowsaprdicacid which is
lesion. In the sane patent, (5,177,065) the authors’
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hydrol yzat e powder conposition (Claim?2) by adding
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an adhesion to the wound in the formof a film such
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application of the teachings of U S. Patent Nunbers

the péwdefont/gh Wouhdor@ésion. c Erapled inan8dP&tentNGmMBes 78,679
of a mal todezdrin wound dressing called Miltidex,(r)

sprinkidy & Btakch hydrihhac tawRidh bis BeBlpraded SMustoibRsacid &8d a solution of
Said Multidex product is provided for the treatnment of
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I ndustries, Inc. also supplies nmaltodextrin wound
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forl packet onto a wound, but stil requires a
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t1dex extrin brand wouhd dressings are
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ther "U'S. Patent Nunbers b5, and 4,778, 679,
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maltodextrin 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



dressing as described in the above literature. The
al gi nate foam conposition described herein serve as a
wonveuesdvat ri x for a maltodextrin conponent. Heerng2@81004992
forth the tenets of the invention contained herein,
the followng non-limting exanples illustrate
various conpositions that are inherent in our
i nvention. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
EXAMPLE 1 Pl ace 4000 ml of deionized water into a
comnpéraial prodaets bADBR by A MMichwiah beidckadety stesilizusl, ytopsti] and Q8ed directly
granms of Kelco HV brand of sodium al gi nate. The

on a wbiind atghysdpprdliateetirselfhiat isi degiréy with@L s iSeddto Useaaltiplicity of
vortex in the water so that the sodi um al gi nate added

prodilcls aftEtheriwikivalush sfiginaidrd aidoihitentsTiviidietheh rédife an additional
vortex to ensure a very efficient dlsper5|on of the

dresstghd@dRribad nithé 860 lerdfure.] MhERRSiRatt féark ébrﬂ]p@éltlon described herein
solution. The m xture is stirred unti’l all

serveséléjé Uﬁh@éﬁidﬁrﬂ@rgﬂ%lt%@&rm goripéiened. To 1125 ni of the
. 5% sodi um al gi nate sol ution prepared as above, add

t heavfrqj éé%%rngmelté\wi@gﬂ tR&{nventch Q:Frﬁéfﬁe@ﬁer%@xdtﬁérfbllowm% non-limiting
bi car bonat e (Na HCO3 75 m of glycerin, 6.9

examfph® ifiskbRORiB6S EME F@Qtﬁihts tRla¥Oirnetdny [redl® invention.
pol yoxypr opyl ene bl ock polynmer (L64, Wandotte Corp.)

6.9 m of the surface active agent

DESERIPIMNR DY HENSSOEPRRED Bigeligs (Tween 80(r),
as e ca u |

: . ter stirring
vigorously for approximately ten ninutes to ensure
that all of the ingredientslgA gen di spersed, add
100 m of deionized water contal ning grans of
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form _aL(YBBS.»x m%e water S0 tr?a? tiYee d¥L|srr? %Fglr%té/ %gdeq(te iﬁere \%/%Fer I3 du%éi@d into the
middle of the vortex to ensure a very efficient dispersion of the alginate particles and so
increase the rate of solution. The mixture is stirred uniil 2ll of the sodium algingis has been
dissolved.

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

16 grams of sodium bicarbonate (Na HCO3),
75 mi of glycerin,

6.9 ml of the surface active agent polyoxyethylene - polyoxypropylene block polymer
(L4, Wyandotte Corp.)

6.9 ml 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 ml of deionized water containing 45 grams of sodium tetraborate



Wil e continuously stirring, slowy add 9 granms of
calciumsul fate (CaSO4. 2H20) into the vortex of the
wel2giamese@7sol uti on and then follow with 35 M eCTas2003/004992

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 with a pipette, again into the

vortex of the stirred m xture, and vigorous stirring
(NaBEnt 10M:90 After stipimgdai arfevemjnutesve emsanetthat th& bbtaasvsdigtion has been
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final alginate conposition is greater than the
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70°C- 2 hours

60° C - 2 hours
40° C - until dry
Alternately, the alginate composition prepared as above can be poured onto a backing
composed of a cotton-rayon mixture or a polyester non-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 obligéd to recommend that, once the

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



resol ved by utilization of needle punching of the

alginate fiber dressing to a backing follow ng the
woan@mgsooperation. It is a unique attribute oPCrhs2003/004992

pat ent descri bed herein, that even needle punching is

unnecessary to have the foam al gi nate conposition

affixed to a suitable backing of an alginate

dressing. It is thus another salient advantage of the

pat ent described herein that the dried al ginate foam
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rloid(r) brand of Kelco Co.) Add 700 m of
an alg{gﬁ.ﬁl{%ﬁfe‘f@@ 9or distilled water and when all of t he

[ di ents have been thor nm xe rans, ,
oGt BRo et salRaraana0s SHRPRRST deseiitie NSreipeLine dried alginate
Wth continuous stirring, now slowy add 5 grans of
foam g@mpesitans wyiest ready tedoengut Btto gppreariata sngﬁ(gire;ss‘m,s packaged and
2004/ 073697 PCT/ US2003/ 004992 stir for approxinmately
sterilizeghfeadnior uge, akgad\itase bagking affixes tadks pleingts fgamtgeenposition and
addi tion of which and the preparation of which are as
does gelyenitreany ariditivasirseondany sidleiagking efict the alangie spmpegition is
may be layered onto a surface or onto a suitable
placep aolenmpsnaredndr i ed, as described in Exanple 1 above.
EXAMPLE 3 The zinc salt of bacitracin, having a
concentration of 67 | U ng, EXAH®HUER in an anount of
Add 1200 ml of the 2.5% sodium alginate HV brand as prepared above in Example 1 to
2 4 liter beaker and with vigorous stirring add the following ingredienis in the following order.
40 ml of ammonium hydroxide,
12 ml of Tween 80,
12 ml of L&4,
15 grams of sodium bicarbonate,

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

Add 700 ml of deionized or distilled water and when all of the ingredients have been
thoroughly mixed, add 15 grams of sodium tetraborate dissolved in 150 m! of water. With

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



230 ng to 10 M of deionized water. Neomycin sul phate
powder assaying as 704 nctg neonycin/ng of antibiotic
wo@rdsd7t o 10 ml of deioni zed water in an anegmwiused03/004992
135 ng. Polynyxin B sul phate containing 8547 units of
pol ynmyxin B/ ng of powder is added to 10 m of
dei oni zed water in an anount of 22.6 ng. The three
separate solutions are stirred until all of the
anti biotics have been dissolved. Antibiotic solutions
stir fot bpsroxpimepsly &0 rminetead dedt 3®m120diutd acattic bbid, theS¥Mddition of which and the
sol ution of sodium alginate Kelco brand HV and with

prepeEetitin dTWeiEh 48ds \Ye8&TRUSN EkampleNtabdveandeRén fe do'?rﬁsosntlon may be
ingredients as set forth in Exanple I and in th

layer&PORe AlSuFbtS BSontb ial Juasle bBcEXR EAL RIribd 2dLdadfBsy ﬁwCEiaPrﬁale 1 above.
al gi nate-anti biotic conposition which my then be may
be spread and dried as descexpgsplgns Exanpl e | above.
EXAMPLE 4 To 1200 m of a 2.5% sodi um al gi nate
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neon6idfthg MERBIHQIsAIdIRH t$ kb M 'of‘SeIUhlgéH \9 t%lr h %rf’émgunt of 135 mg.

apprOX| mately 10 mnutes to ensure t

Polynhdyg?'f BJiBRLS coR@¥nd sy Qilé%?éél?l%yxnﬁ%& Bhva&is ﬁ\%ded to 10 mi of

oni zed water containing 50 grans | um

denon?z@@%a@gr%@gﬁ a%ﬁﬂ@zﬁ‘(@h%o%%hre%%EPQ@%@&I&&@%E%&%@S until all of the

stlrrlng or a tTew mnutes to ensu

t horoughly di spersed, add 60 m of
antxbné@sﬁe{lvgke g“rsgx?g% and 75 m of glycerin. Wile

oAU s S 0 B 4o
oSN Ty B B . SN0 o

uted aceti

== =l ot i€ RRANG S ISR LLF AR SR BAF VIR ST Bec kS sagad I the

rte
alglnate antlblomc composfﬁon which may then be may be spread and dried as described in

Example 1 above,

EXAMPLE 4
To 1200 ml of @ 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 ml of the surface active agent L.64
6.9ml 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 ml of deionized water containing 50 grams of sodium



of the stirred m xture, and vigorous stirring
continued for approximately five m nutes. Foll ow ng
woOheosadskiori on of the acetic'acid, the conpositpomuseeo3/004992

gradual Iy beconme nore viscous; one should continue to

add 1000 m of deionized water. Wth stirring

conti nued, add | gram of a highly hydrophilic

preparation called "Drinop"(r) as manufactured by

Mul ti sorb Technol ogi es which is a sodi um pol yacryl ate
tetralRPdts MRkter ISR W RMIECYeRLR Ra t)ﬁg%rété sBLEH H?s been

hydrophilic and.therefore, an anount of water

thorobghly 8?56&@@8’ Qﬁd 5Bt opérﬂ%ﬁh’n% ﬁ%’cﬁﬁxn@é Eﬁggw'o\agl{bé}%e

accor with e process set

! dﬂl}ée%c)fﬁhﬁ‘&xsﬂf stifHio) | gy Saak lg{ﬁﬂ%’f‘@%lﬁl rsg{lfg eqpt&fh%yortex of the

rop I C prepar Ion " resu ention

solutlgrg %HS‘ tH@%thI!OVJ \%tﬁ‘?@ Fhl 8f 5‘ ﬂ]é% QFI ey ?fa%‘épé ggﬁ Rtrego%ﬁcgggﬁn%ng one
Pa"“{?g*é'C%gaﬁeZ'ﬁ%?ﬁ e e et o
h| ﬁl(@ {%390 (ﬂgsg%?(fl Hcgpgcf Eggaﬁﬁ\lﬁ%&% ha plpeﬁe aggam into the vortex
oo BRI BB bl ST T
%18@58 #f%@cﬁ%ﬁc’z&?h”#%ﬁ 20 dhe %ﬁe@%@%%uié’ﬁaéﬁglly°o”e£me more

above and air- or oven-drie

viscolE 3 SREUES0RIT R 20 10BS Mef GelenZeSGuaiPr 2 simpgycontinued, add 1

2004/ 073697 PCT/ US2003/ 004992 An al gi nate foam
gram oh ahigiy ysheRhdic prepssation cgﬁedjeférmnS@oﬁs rMamagtgtes by Multisorb
above. The alginate may then be sterilized in a
TechralpgiahaIch éng é‘PQH@F‘ Aelyarlsle PRIYMEF ot her suitabl e
sterilizing radiation. Using established aseptic
t dbRIFRliELPOINEEERE Polysiss Fﬁshl@hiy nydrpplifimarcthtragensasn amount of water
culture of human, animal, or mcrobial cells and are
wouldageistgined bx/thtﬁamv@@,qie@emﬁ@r drvingiin aptasd biih fher prdcessdici farih in
The cells thus suspended in a nedium are then added
Exampisept Thabnigue saludef adding 4 emall gineatteoffadiighly hydroghilicsreparation
prepared above, with slow m xing. The cell containing
resulialirgineatienfioam tsiund rapter amstdren hecrepiiiccaddry abthel sdme dolvacrylsie
onto a sterile
polymer which thus resulis in 2 dressing having an amount of moisture which retzins 2 ‘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 and/or 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 5



sheet so that when dried, may be cut into appropriate

sizes as required. EXAMPLE 6 A 600 ml quantity of 2.5%
woeadi«uTs@l gi nat e as prepared above i n Exanpl e PCirass2003/004992

added to a 4 liter container, and to the alginate is

added the followi ng ingredients in the foll ow ng

order: 60 m of glycerin 200 m of deionized water 6

m of Tw,,,j een 60 6 n of L64 surface active agent

8 grans of sodium bicarbonate 7.5 grans of ammni um

RGeS AR LR
alginegﬁ%%gng%qg {eglaze%dx&ratsga%q? F?rhtawe? IIf;z]y @%%@{gtjom? rsuﬁlab(?é sterilizing
equi valent of 13.0 to 17.0 as prepared by Al drich

m cal Conpany, Inc. The i ngr edi ents are stirred

unt i

bedies a'?v)isﬁ%% el de B B B SURTROR % Rreltpedrog culure of
hum%@a'rna? RSP Bebisle poe g Beopi %ﬂ%‘w%&ﬁg@? 1 'faﬁgebwfered medium,

acetlc acid prepared as descri bed abov
i sThs: Galtp {husgysRrnaedrn 8 mRdien @ée{i'ﬁné‘d%s éﬁeﬁﬁﬁw ”Eﬁ Ste"'e algmte
11.0 M. The dilute acetic acid will react wth the
foameEhHvuas PIPAERcRIONE SVIEHEIOW MNNG f oam whi ch remai ns
intact in the sem -solid conposition which can be
c okt ¢ell gasteiping @lginale faamisluriytcapdhencagppticallyhedayesed ento a sterile
the surface of a plate where it can be dried at room
sheet smibet when driask, may kercuwbinémappropiaie sizpe s renulednpl e 1.
Al ternatively, the conposition can be |ayered onto a
gauze, cotton, or polyester B@MPIHGS where, when dry,
it wll adhere to and becone affixed to the fibers of
t hie 602 ok quantityTéfe2. oY sediunt #lginsteeat preparsd @iporain Bantple | is added to
packaged i nto suitable packages as is well known in
a 4 liteheontainer, and to the alginate is added the following ingredients in the following order:

radia

60 ml of glycerin
200 ml of deionized water
G ml of Tween 80
& ml of L&4 surface aclive agent
8 grams of sodium bicarbonate
7.5 grams of ammonium alginate
(as sold under the trade name of Superloid® manufaciured 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 to this composition is added 20 ml of ammonium hydroxide and 150 m! of

deionized water.
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profession and sterilized and stored in hospital
settings to be used when required. The al gi nate
WwOoQup@neddtr i n contact with an open wound will grcadisado3po4992

become hydrocolloidal, will permt the continuous
di ffusion of the maltodextrin to the site of the
wound, and will retain all of the clinical advantages

that are delineated in U S. Patent Nunmbers 5,177,065
and 4,778,679 as well as in the literature of DeRoyal

418 PR APl B S BT sy
piriefle TS ABlPaRo B 11 il RirBRALRCLeo bBE WiRgEcR th88aium

e sem-solid osition 1s ad
.ascorbic acid, to proyi | cial: . :
oic RGP eI =Ry el TR i< tedhisold BBbattan which oan be
5,177,065 and 4,778, 679 .and i iter f . .
cofirubls o Wl SPRRBAT h B St el St gon be ariea a
dressin EXAMPLE 8 The, i ition as
ro%?ﬂ?‘?%’g%’rﬁ? R 'E)?QrPﬁ{Fg ai’%le?érﬁbg:a@{sggé@%ﬁ?h stirring and
to this ,alginate conposition is IS [ f ;
10, dtaieleit 0% HEmESTRAGE 4 e SR BAGR fo f26h SR, §fpester backing
whie, SBet i B fo. M Beis el e BEEHS theBhcking. The aried
PCT/ US2003/ 004992 The ahove d riptions and anpl es
fnf i dieeans CARPE Ll PR IGASD UL EETKREPS 2 Rgvahigown the
preferred enbodi nents of the,%ol utions. H%gever, t he
prefaseion premhstedlizegand siaredin haseital eelipgs foske Useshuhisn repribs
descri bed herein, but, rather, all nodifications and
i npribeeinate comepedTt in eqmiaptvib AacPRANMAURdEaradeAly Rgcome
the invention. The sodiumal ginate pri nciﬁfal |y .
hydracplicida, Wit pervit ths aapinssus difiBsiph el themaliepaxlis ta e site of the wound,
having an aqueous viscosity of 753 cP at 1.25%
andovikestain all poihe clinical edegrdages thaitare telnestastin the aP genitegbers
havi ng other viscosities may be utilized w thout
5, V0GR s FTDATE hewsbeeirt ipe dforathis of Bedoyel fonits Multidex brand of
contained in this patent as long as the alginate is of
maltcclertce mouad deassgd vi scosity that can be reasonably
poured into a nold when a cal cium or other anion
al ginate precipitating nol eculEAMELE 7
The ingredienis that are described in Example 6 above are 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 5,177,085 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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added to the sodium al gi nate. Although the al gi nate
used in the exanpl es descri bed herein was sodi um
wealgiwas®@; it is clear that other water sol ublPeT/us2003/004992
al ginates may be utilized w thout deviating fromthe
novelty of the invention described herein such as
wat er sol ubl e ammoni um al gi nat e, magnesi um al gi nat e,
or potassiumalginate. It is well known in the
prof ession that various glycols will act as
pl asticizers and may be used .to inprove the L. .
f | eXh®aboveydescriptiogs mad & ampieg ilystratepgriculaggnstructions including the
plasticizer that we have principally wused in the i
prefaradEnelsodipentsidh the seltiens Hawevrsetiednyandien is nad dmiledtathe precise
its low cost and ready availability. It is clear
corstrueticars delseribest Hezein phut siather, admaodificatiors and imprevenenis thereof
as propyl ene glycol or ethylene glycol wthout
enchevpaased githindne s¢operdited inyerdiont he i nventi on descri bed
herein. In the exanples cited herein, calciumchloride
andTheakeodium sgihgtb ariacipalyatilizeerin the ¢xarmples descpiben/ hefein was one having
the calciumion which precipitates the insoluble
an @gliedusmistogitnaft Z53vdH athi . 25% cescentratiemt it esycléartioattotieer sodium alginates
-cal cium al ginate matri x ot her conponents as descri bed
halleg eiher viktoditeesth@albe utiized tlsolt eleniatimnfroranieel novditgitof the revelations
other salts may be utilized to precipitate the
cob@aa Bispéntas Isrivpsethefalgiradte [ of @gonzenteation @pdetscosity that can be
chromum or silver and these insol uble al gi nates may
reds@Aghly Yolred intb ial halgdvHed auaishirnior ather bhien alghvaté precipitating molecule is
al gi nate m xtures described in the Exanpl es provi ded
adB&d ®i the sdQuMRigiAA4/ 073697 PCT/ US2003/ 004992  wi t hout
deviating fromthe essential nmerits of this invention.
m%}tﬁéﬁrﬁhé%iﬁdﬂ@ RginhbexamPrReRstiishasif e sodium alginate, it is
utilized in and on biological tissues, the particular

cleSPlt Bhk} R <510ble RIS fal 8o ulfcRIvaihaat @& \idial kidnb@e novalty of the
dictated by any restraints of toxicity or other

inx)éﬁfé&%{‘ﬁéééribé@ R&einttRn R alatdh Dlold S Hichidt 8BIneRe ifaghs8um alginate, or

e preparation of bandages, dressings, or

ai.cal. products as herein described. Note that in
po%%%'%’bﬂ %blg;g{e\'/ve utilized bovine collagen as a conponent

ol 50 S T e b DB AL b oy
oo BE TR s TE I P R AP SIEEE MRSHESAGEAONIRs hove vty
usgﬁ? E‘n&tﬁ'@%‘ﬁ%@p%@ :%!lgsgrgogéfj'hséréﬂly RsE ge%r{@gc?eg@'rbce:é%é@é’&* its I&W cbst and ready

'agens - suc

availability. It is clear howsver 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 examples cited herein, calcium chloride and calcium sulphate have been utilized
to provide the calcium ion which precipitates the insoluble calcium alginate which serves to
entrap into the calcium alginate matrix other components as described herein. Itis clear, as
has been mentioned, that other 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
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col l agen may be incorporated into the alginate

conposition wthout deviating fromthe essenti al
woani4iw3ef this invention. Note that in Exanpl eC3/082003/004992

i ncorporate antibiotics:into the alginate conposition.

O her nedicinal agents which may be desirable in the

treatnent of wounds such as anti-inflamuatory agents

or antibacterial agents, can be incorporated into the

al ginate m xture w thout: deviating fromthe novelty

B e Tb R e R er MR Bk gags g e
ents suc

coPRGTlsie a1t e HIES AT -G ROEP B gt Pl ot izge t
oreRimieiR e HgitetehaiCos Bet DR ANCREEaEE S apielser oG Untoward

achi eve a honogenei tx Wth tp% conpopent . agent s tdhat. caical
regfiens Bt RIHERSHE TOMANeIh LR 195 e RPOTALITEOTMEE0RY [dipreings, or surgica
These surface active agents are also utilized in order
pradycisAsieiein faecriReft i ng of a nedical dressing or
bandage in the event that a wound may be exudati ng, .
and NonaR EXEEMISH I8 HilZ8hbOuRR FOIR9BR AR AgMAONRRHN the alginate
dressing serves to quickly absorb any bl ood or s.erﬁm ,
mixtuigrachaidha insolubtercaldiem glanpde ag. wikeriain anrgaspewhich nge hemostatic
agents, such as the Na salt of dodecyl SO4 (sodium .
aclivitir 3nd thenefate woulsk seaverierien tos flawear Rjperdfomra wadhwhen a dressing
Tween 20, pol yoxyethyl ene sorbitan 13 WD 2004/ 073697 ,
comgningseiasynoe pEged thaseR). ddewe\er, itigelaqr igt other collagens such as porcine
pol yoxyet hyl ene sorbitan nonopal mtate; or Tween 85 i
colagiep vaychenberneratest ibtarthn alginaleeamposiion witheyideyisinairar the essential
into the alginate conposition without deviating from
martecfibigéiveptiarf. t he i nvention descri bed herein. Note
that in the exanples cited herein, the effervescent
comimimthat indixamede § svevinediporate antiatolics intd iiblalginkte gormposition. Other
acetic acid with the resultant evolution of a gas
meudidiedh zbece nbichrhaapp ddsiizhle ih e Freatmant anwaidsseciyed anti-inflarmmaiory
foam network is sodi um bi carbonate. O her water
agsnts wh batieicieialsgees) t candsnipcerpdstattinitothe algindte atidansdvithout deviating
other acids may be utilized to produce the evol ution
froaf thgamesiy Mhh<ivberonzsemiadpped. i n the al gi nate gel
network w thout deviating fromthe novelty of the
I NVeMryan tiesebedddierissdherbinusiizevideisodscaatie sgenis such as thoss
i nsoluble nmetal salts that can react with water
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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sol ubl e acids are cal ci um carbonate, cal ci um phosphate

di basi c, barium carbonate, or zinc carbonate.
woexanpl7e70f suitabl e aci ds woul d i ncl ude acet PCTASRE3/004992

| actic acid, maleic acid, gluconic acid, and ascorbic

acids. Should it be desirable to utilize gases other

than carbon dioxide to formthe foamthat forns the

st abl e hydrogel conposition described herein, inert

gases such as nitrogen or -argon, or other gases nay
moheéladiate Ctwaéer 40, holfuredhyletesdrbitanahonopirmitatonpoFween8s,

described in the clains herein as long as the
polpbgeihgicfe 6BFHRAE triolds nd9 HelihdirsoraRdenta thé SlgMatd domposition without

greater than the buoyancy of the gases entrapped
deViftRiggiom thEnpvakidbitthe hvehtishddscabdithergmses wil | cause

the formation of stable hydrogel al ginate foam

CONNBE thatAR thd kR Ehedirefeih NRe BAMOLELNOECMPEUN that reacts with the
i nvention described herein. Note that in Exanple 4, we

walen 561081 @Rutd A3bEhhdld e iRk Litant R Monads aCqlsl vlch become entrapped in
"Dri Mop" (sodium pol yacryl ate polyner) for the

theRYMPARA oPtheENRRA AGwbhEs SB4IBIIICarBORE DOREr CARGToluble effervescent
of the dressing. O her hydrophilic conpounds may be

co blrdeerhy B Qfided aﬁ@o&%hé&ﬂ@nﬁg bE RS p_rémjc?ttﬁ’é Svoltgion of gases

absorption of the dressing w thout deviating fromth
I. o . .
PRt S PSRRI 5EN R R Bl overs o
invgﬁgﬁ' dEsbMR RPLRT §Aud @loﬁﬁ%rﬁﬁ%l@g%ﬁgalﬂ tho ntGrEtﬁct with water

I nate toam conposi'tion having a trose equiva
Q- . It 1. cl . I ' .
solfte 0 ais ol B APt PRispRb et yeAIF efohte, or zine
carégﬁ%xl@g%%&gﬁeg#\gﬁi%ﬂeﬁﬁq}s vg% 4 l{%ﬁalgg_a%a%c% 4 d,ﬂi@fo%%%? maleic acid,
|uti.Iizgd ithin the scope of the invention described
AR PH V\?rﬁﬁﬁﬁ” 3% ing fromthe novelty of the
i nvepti her ei escribed. The above descrjptions, . ‘
oSBT et el e Bects T PoR Errees ericBia omm ihe foam thai
i ncl udi t he referred enbodinents . of the sol utiops.
forid s See i Sonisrstion SERTbeR MElg 4 b e4es Syrbep logen or argon,
constructions descrjbed herein, but, rather, al e .
or B SERIT IR STt P OUBE s ReEl TR assEibs in ihe clsims
wthin the scci )e of the jnventian. i )
hereln as long as the 2 glnaie compositions described have a viscosity grester than the
buoyancy of the gases entrapped therein. The addition of such other gases will cause the
formation of stable hydrogel alginate fgam 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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| claim 1. A process for nmaking a water-insoluble

al gi nate sponge or foam product to be wutilized in the
wonreparadgoron of wound dressings or surgical preduais003/004992

conprising the steps of: (1) making an aqueous

solution of a water soluble alginate conposition; (I1I)

while allow ng the total conposition of (1) to be

m xed, adding a di- or trivalent cation nmetal ion

salt capabl e of conpl exing the water-soluble alginate

t o ERdfiple\sadcEribdisidrainlicombdhtes bemAsHerEif chemidal Within the alginate
adding into the mxture (Il1) a gaseous foamform ng or

i - r I '
oo RTINS AL 1750, Wi St e

maIt&k?exﬁﬁ!gg'%Qﬁﬁ?{%%xﬁQQ ?’dr’?iJa%rﬁé"QmEF"fh%nﬁ%W- AR tthgsg which are

hydr oxi pouring sald conposite m xture on

av%il%@é%‘é%inglc% o%oﬁ s bk, -9?03%[10%6?}1%6.5 IéII%kg:tE tiized within the

rous econe affi xe e al

oS 83 bR oSG Hno AR RRER o Rt By Bh envention
her-g S REQSESS of claim1 wherein said vvat_er-_sol ubl e
alginate I's selected froma group consisting of

TR £ st RS0 fippons v
e PR S HRURL RO, LB AR RRL Rk L8R g e peces
i St | kal i h I al kal | I
corEtHs dMe e Hotah, 415, Bl A WchioaRitia e Eel sl Mereor

1 wherein said cation is

. S f clai !
en%@p}%ﬁg@%ﬁ@ S? g%"%r@ﬁg'%%’f’gu ng of calcium

bar % _copper, magnesium iron, zinc, alumnum
rrang f85e, silver, strontium and mi xtures thereof.

5. Th rocess of cl.aiml1l wherein the said
ef fer geg’@gﬂ@%@gﬁrpraa{qag pyvalairarqlulie elotsi= fpopgp o foam product to be

consisting of the alkali netal carbonates. .
utilized in the preparation of wound dressings or surgical producis comprising the steps of:

(I) making an aqueous solution of a water soluble alginate composition;

(I1) while zllowing the total composition of (I) io be mixed, adding a di- or irivalent
cation metal ion salt capable of complexing the waisr-soluble alginate io form
water-insoluble alginate hydrogels;

(II1) adding into the mixture (II) a gaseous foam-forming or effervescent
compound(s) 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.
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6. The process of claim5 wherein said effervescent
conpound i s sodium carbonate. 7. The process of claim
wob 20duaregom sai d ef fervescent conpound i s sodi URCT/US2003/004992
bi carbonate. 3. The process of claim1l wherein said
wat er-sol uble acid is selected fromthe group
consi sting of acetic, lactic, malic, gluconic,
hydrochl oric, and ascorbic acids. 9. The process of
claim1 wherein a nedicanent is added to the al gi nate
f oam aC oMbl oiin 1HHorBh A&RAFatEl sGEL HghdtO R/ Ridbted from a
sai d nedi canent 1s selecte romthe group “consisting
; en, .0de ; C : i 2l
oretp oBf P arfFion G EGh i Bl leh vt Qo Bk e inate or

@i i«ds, and m xtures thereof. 11. The process of
ml)g‘fmglgme?g%er ein a hydrophilic polyner is added to the

al gi nat erﬁeoﬁﬁ‘ge%ssg%g%hw I@ﬁ%reiﬁ%a{d-r&qyi)%{e% glgtﬁorrrﬁg s&L&:H¥rom a metal ion

11 wherein ilrc agent 1s a so
I I ) .
aoBRAAE So St YT e G Sp R Y AR s sor il . kel metal
Lastici ' dded  t f ition. 14.

oo, BT hABL 1, Bl G i on SOt Lo, 1,

oo By S50 88 bl B R e e gy consistng
¢ O mxtures thereof. 15  The gr gcess: of claim éL e silver strontium
of GRiEY D) PR MY GPPBRe MROP PRl £NF <TUREY™ foRrgRasSe, silver, '

| gi.nat e fofa_m conmposi tion. 16. The process of claim

a”?é‘gﬂh@?zﬁ{egm d surface active agent is selected from

a group consisting of pol yoxyethyl ene sorbitan .

monol &ur B rocsss 96391@1 h%ﬂ@%@ g ﬁsﬁ%{éwqﬁﬁ@mwaﬁ Is selected from

pol yoxyet hyl ene sorbitan nonool eate, pol yoxyethyl ene
araigrdensighing ¢fites alselbmetghsaensiethy| ene- pol yoxypr opyl ene

bl ock polynmer, or a mxture thereof. 17. The process

of cl &i Hh& pigrerePhcleines wherel said plieivesrent eRmBpHNedE gpdium carbonats.

sal t corrﬁl exing the water soluble alginate is calcium

sul phat éne pgrceshef grire woeEin Widpiisrvesgsat epmpeund iggodium bicarbonate.

or trivalent cation netal salt conplexing the
8. The process of claim 1 wherein said water-soluble acid is selected from the group

consisiing of acatic, laciic, malic, gluconic, hydrochloric, and ascorbic acids,
9. The process of claim 1 wharein a medicament is added to ihe alginaie foam
composition.

10. The process of claim 9 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.

11. The process of claim 1 wherein a hydrophilic polymer is added to the alginate foam
composition.

12. The process of claim 11 wherein the hydrophilic agent is a sodium polyacrylate

polymer.
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wat er soluble alginate is calciumchloride. 19. The

process of claim1 wherein said fibrous cloth is
woeeb@atresd7f rom cl ot hs prepared from cotton, peCyast@s04992

wool , nylon, rayon or mxtures thereof. 20, A process

for maki ng a water-insol uble al gi nate sponge or foam

product to be wutilized in the preparation of wound

dressings or surgical products conprising the steps

of : (1) making an aqueous solution of a mater soluble

al gi nate conposition; (I1) while allow
con‘b%s he Brﬁngq c(ﬁcjalrpo \%léer)ﬁin)@egastgggf hc.gadgga foam composition.
trlvalf cation netal ion sa abl e oI | exin

t heltwal'td 9'@8?%?0?@'%{?191.3%@%%éaido?lﬁsff@%ﬁf is,seles 3 gidup consisting

i nat e S; introduci ng jnto the
of o efiin GBS0 D 'oP%‘Mﬁe{‘ﬁ veslﬂﬁa' ey §”§8L§(F?ﬂrﬂrf@i‘fPé?§dP%ﬁ88f
and anmmoni um hydroxi d % \q ile continui n?
the1ént |hPé”%°§ﬁﬁ8§?'?'thWh ! B&Hﬁ??@a‘é“’aége?ﬁ é‘df*%w the alginate
al nate con‘posn tion; 17 WD 2004/ 073697
4953/ 004992 (V) pouring said corrposi te m' xt ure

ontoaflbrous cl oth contained jn traP/
vvhl dR- ThpPEEEsTHRHMGT WheseRsRid %FftaFié‘a ‘feoaQer’ﬂé IS Se'eded from a

gi nate conposition after the water conponent of the
groum%ﬂalismq%f QyRipdenedsorbitan mpeolpvgtse 88IVBXY VAR SApPitan

where said gas producing the foamis selected froma
mongpaiiatsopslytyetyleos sarhiteogeanooteais oalyaxysthdene sargitan trioleate,

neon, or mxtures thereof. 22. The process of claim 20
polypxyeiityianie-niyexyropyens bibok polymes of amtiddre thereoé! ot hs

prepared from cotton, polyester, wool, nylon, rayon or

m xtidr hetpheresefof clditn 1 Wnergim theatisordfivatdrdicati@Ometet selt complexing the

said water-soluble alginate is selected froma group
watareneibtalgigatefis cakrimmisuiphateagnesi um  pot assi um and

sodium salts of alginate or mxtures thereof. 24. The

pr oci@s sThefprodsat F 28inwh erherain fa&i di- gafiyalalieatiorcmiizdBalt somplexing the

selected froma netal ion derived fromsalts sel ected
watdrrsolublshegigate ipcatadmsicsitaridg. of al kal i ne earth netal

salts, alkali

19. The process of claim 1 wherein said fi brous cloth is selected from cloths prepared

foa

frorn cotion, polyasier, wool, nylon, rayon or mixiures thereof.
20. A process for making 2 water-insoluble alginate sponge or foam product {o be
utilized in the preparation of wound dressings or surgical products comprising the steps of:
() making an aqueous solution of a water soluble alginate composition;
(I1) while allowing the total composition of (I) to be mixed, adding a di- or trivalent
cation metal ion salt capable of complexing the water-soluble alginate to form
water-insoluble alginate hydrogels;

(IIf) introducing into the alginate composition the components sodium tetraborate

and ammonium hydroxide;
(IV) while continuing to mix the entire composition, introducing a gas into the

alginate composition;
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metal salts, transition netal salts, and m xtures
thereof. 25. The process of claim20 wherein said
woab@lo7sati on is selected fromthe group consPeriusg0ef04992
cal cium barium copper, nmagnesium iron, zinc,
al um num nmanganese, silver, strontium and m xtures
t hereof, 26. The process of claim20 wherein a
nmedi canment is added to the al ginate foam conposition.
27. The process of claim26 wherein said nedicanment is
sel ected fromthe.group consisting of callagen, o ,
mal t otk PPHING A FHMBRTIEIMIXN PHIRE Py 88‘&&%(‘?,'”“ in a tray or dish
anti-infl ammat ory aqents, ascorbic acid, am no acids,
and ni xt Wwnish fibFriiscgth wilbecprie Fixsdde dheploials sRMRPsition after the
wherein a hydrophilic agent is added to the al ginate
foam coNSicomprNent®f the@ie bes &vaporelesdi m 28 wher ei n
the hydrophilic agent is a sodi um acryl at ol yner .
18 WD DOATOTSHY EATRO IR0 SPY R $H0 !ngﬁﬁ%f%'azse%%e%?d from a
claim 20 wherein a plasticizer is added to the foam
groupGRpYsting @rmitrogen, ¢ dpyeesyIen. nerai oh msturpErgetsai d
plasticizer is selected froma group consisting of
gl y@ar iThe preepss & tairg2Pdywhicaiths filrpis gielcig iselegied from cloths
pol yet hyl ene gl ycol or m xtures thereof. 32. The
prepgrasciears coftons palyasteo walek ngion, raya pf medurastheiecfagent i s
added to the alginate foam conposition. 33. The
pr 0@8s I hefrredess of SaimmBe neEreis sgid watarfsgbdleadigingle i gelaeted from a
is selected froma group consisting of
groupaiopeistiret didremenisior iagaesinmnpotassivmeanpendiwr peth9l algieate or
sorbitan nonopal mtate, polyoxyethyl ene sorbitan
miximesdiodreaft e, pol yoxyet hyl ene sorbitan triol eate,
pol yoxyet hyl ene- pol yoxypr opyl ene bl ock polynmer, or a
m Xt2dr erhsheoeat of 84im Tbevhprahc esid polyvalbatl aatidd isvdedzadédifrom a metal
the di- or trivalent cation netal salt conplexing the
ion db/ed freal stk eclabigdm@bhethesyrod corssting bpalRdlme earth metal salts, alkali

metal salts, transition metal salts, and mixtures thereof.

25, The process of claim 20 wherein said metal cation is selected from the group
consisting of calcium, bariurn, copper, magnesiﬁm, iron, zing, aluminum, manganase, silver,
strontium, and mixtures thereof.

26. The process of claim 20 wherein a medicament is added to the alginate foam
composition.

27. The process of claim 26 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.

28. The process of claim 20 wherein a hydrophilic agent is added to the alginate foam
composition.

29. The process of claim 28 wherein the hydrophilic agent is a sodium acrylate

polymer.

18



35. The process of claim?20 wherein the di- or
trivalent cation netal salt conplexing the water
woeabaulal7es9al gi nate is cal ciumchloride. 33. A proTas3003/004992
for making a water-insoluble alginate sponge or foam
product to be wutilized in the preparation of wound
dressings or surgical products conprising the steps
of : (1) making an aqueous solution of a water sol uble
al gi nate conposition; (I1) while allow ng the total
conposition of (1) to_he m xed, addin ' o
SOV chte Tasssie! Hetart SR Srpin g %%(?r%q ‘é’f}ﬁ%&%"’r’] gomposition.
wat er - sol ubl e al gi nat to f.ormwater.-insolubl
A g1 Hat B aresgal SATT BPIeRIG PR HHRGZe G SHERER 187 7 PiouP
a gaseous foamform ng or efferyescent onpound( s .
conaiﬁfdgmaofmﬁn.mnyﬂﬁr@ ah¥Sol emne(qus»p et PS&EW%Q%Q&F@ or mixtures
the stirred al gi nate foam conposition a hydrophilic
thergel. yner, sodi umtetraborate, and ammoni um hydroxi de,
19 WD 2004/ 073697 PCT/ US2003/ 004992 (V) sterjlizing ,
t he @it Bre prosessudfickaini2giwherein assigee aetiveggent is added to the alginate
preparati on as prepared above and addi ng aseptically
foamaontpoaition.abl e cell suspension, and, (VI) aseptically
" pouring said conposite mxture into a dish or tray
whi c83.i She precesst efethim @2swheatein gaid surfape agiiveagesbigssiestpd from a
of the m xture has evaporated. 37. The process of _
groap abmaistifg iohpolhdyhthyleee sorhies imanclsuraterrolyoxyets¥pne serbjtgn
poured onto a fibrous cloth contained in a dish or
mohds@ymitath; mdiydxi/dthyerse sdrbitdn uiohbolpete bealymyethyieng serbitan tricleate,
the alginate conposition after the water conponent of
poljdx@etivyeheHpelybaprapyiepetidaichohyder, diremptwe dredf cl ai m
37 wherein said fibrous cloth is selected fromcloths _
pr epas etthé paesoditaaim polwersireths dvowlirfvatent catorrragighsacomplexing
m xtures thereof. 39. The process of claim 36 wherein
the Sitsh SMRIRY 21ginkiehd ealaligi auietd.s sel ected froma group
consi sting of ammoni um magnesi um potassi um and
sodi @B FAk broceks &l ghimattewlsreinthe tiipesiveket eiibn rddal sEHeomplexing
process of claim 36 wherein said polyvalent cation is

theSRUEERMIS 5GMER iEBAIBUN EHloride.
38, A procsss for making a water-insoluble slginaie spongs or foam product io be
utilized in the preparation of wound dressings or surgical producis comprising the steps of
(I making an aqueous solution of a water soluble alginate composition;

(1) While allowing the total composition of (I) to be mixed, adding a di- or
trivalent cation metal salt capable of complexing the water-soluble alginate
to form water-insoluble alginate hydrogels;

() adding into the mixture (II) a gaseous foam-forming or éffervescent
compound(s) and a water-soluble acid and,
(IV) introducing into the stirred alginate foam composition a hydrophilic polymer,

sodium tetraborate, and ammonium hydroxide,
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derived fromsalts selected fromthe group consisting

of alkaline earth netal salts, alkali netal salts,
woOneng@i7té9on nmetal salts, and m xtures thereof. pdtusiins/004992

process of claim36 wherein said cation is sel ected

fromthe group consisting of calcium barium copper,

magnesi um iron, zinc; alum num mnmanganese, silver,

strontium and m xtures thereof. 42. The process of

claim 36 wherein the effervescent conpound is sel ected

froma roup consjsting.of the al kali netal .

car bonaf(Bh . Seglingrbe et dasolinle alfiaelh sponGR of (oA igpgration as

ef fervescent conpound is sqdium catbonate. . 44. The .

o 0cess of  BISRARAAPOIR P Bt A Saicrly Pt wRble:ssl Sisepsion. and.

i's sodium bicarbgnate, 45, The process aof, cl aim 36 .

wher ei n (¥R ASRRYCEHY BRHMNGISEILLIEP S&e%ﬂa@t'@&%aé%ﬂ fiay which is

group consisting of acetic, lactic, malic, glucaonic,

hydr ochl or i Bermajier isttaiidhuntil thej water wnmezb%fzt%wgw has evaporated.

PCT/ US2003/ 004992 46. The process of claim 36 wherein

a medV cEhreprocess of@laim 36dn whish4hg compesitedaixture is aseptically poured onto

conposition. 47. The process of claim46 wherein said
a finreus cltesentiised ol adiske dr fraw mhidhdibgeusugioth adHeg kegome @ffixed to the
“col l agen, maltodextrin, antibiotics, antibacteri al
algmgentsmpasition -ftaf thanwederaompmgent of the mbdwethas exgperated.

am no acids, and m xtures thereof. 48. The process of

cl ai B83a haipeseisa of tieinddZ wberei saidfizmus clathiis aelgeted|from cloths

salt conplexing the water soluble alginate is calcium
prepataaifedre cotkdh, pdlyestpr, acek syloh, rayen on iBtuketheraoft he di -

or trivalent cation netal salt conplexing the water

sol ubd.eThé piorasofi chaimacovhereialsairwater-sddble Zlgape iscekested from a

of claim 36 wherein said plasticizer is selected from
groip@onkiptirgostnshomgm, ekggtsioar patasgiuropyridesveliugh galtsl of alginate or

et hyl ene glycol, and pol yethyl ene glycol or m xtures
mitiheeefreo51l. The process of claim 36 wherein said

surface active agent is selected froma group

consikgt The palcepobiiivietshyharaia ssr fulhvalentiosiivnds eelteied from a metal ion

pol yoxVat hyl ene sorbitan nonopal mtate,
derived from salts selected from the group consisting of alkaline earth metal salts, alkali metal

salis, transition metal salts, and mixiures thereof.

41, The process of claim 36 wherein szid cafion is selscted from the group consisiing
of calcium, barium, copper, magnesium, iron, zinc; aluminum, manganese, silver, strontium,
and mixtures thereof.

42. The process of claim 36 wherein the effervescent compound is selected from a
group consisting of the alkali metal carbonates.

43. The process of claim 42 wherein said effervescent comkpound is sodium carbonate.

44. The process of claim 42 wherein said effervescent compound is sodium
bicarbonate.

45, The process of claim 36 wherein said water-soluble acid is selected from the group

consisting of acetic, lactic, malic, gluconic, hydrochloric, and ascorbic acids.
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pol yoxyet hyl ene sorbitan nonool eate, pol yoxyethyl ene
sorbitan triol eate, polyoxyethylene- polyoxypropyl ene
wbl2oeko7pzyner, or a rnixsxure thereof.o 52. TireT/US2003/004992
process of claim36 wherein the hydrophilic polyner is
a sodi um pol yacrylate polyner. 53. The process of
claim 36 wherein the water conponent of the mxture is
evaporated, by drying in an oven at a tenperature not
to exceed 70 degrees centigrade. 54. The process of
claim 36 wherein the water conponent of th L xture is
evap6r Abe gragess obrigineifouhereina medicapgs !?(ﬁf%@%%g‘f alginate foam
PCT/ US2003/ 004992 55. A process for naking a
comyesitioni nsol ubl e al gi nate sponge or foam product to be
utilized in the preparation of wound dressings o
sur gi7c aThemrockastaf cletpp wWhierrin said medigamestis s ?c)te‘{rfé‘km fige group
an aqueous sol ution of a water-soluble al ginate,
consistippsi ¢dllagen, (riaktpdewiiin, @ntibipting, Aptibasteralagants sRtsindlpmmatory agents,
of (1) to be mxed, adding a di-or trivalent cation
ascoeti@écid camisalacide agrsbnixtuses Werasf.exi ng t he wat er - sol ubl e
alginate to form a water-insoluble al ?i nat e hydrogel ; .
(11198. Ttidipnapease of tieim3a&whersirgthe di-1oy trivalast gationgnetal saltgomplexing the
~surface active agent, sodium tetraborate, amoni um
watey solobie diginae & celcum salphatenedi ci nal agent; (1V) while
continuing to mx the entire conposition (111), _
pr o4 i Tige probessafictairh 36 wheoeip dss dii ortriyalénticatign metal salt complexing
i ntroduci ng a bi oconpati ble gas into said conposition;
the(Wate PsuliHI O glgRateds calsRasttieids xture of (1V) (r)nto a
fibrous cloth contained in or on a tray, which
fi br ogisTre! Rbéeseicr bialheee wherdid sai¢ flasticizdrés selgitedifrem a group consisting
conposition after the agueous conponent of said
of Q%PLEHFIH,S;'erﬁylghé<Qlkjécﬂt 4B7=RY Qped adreitholzbhyicheaplyobeaaixiupts thereof.
claim55 where said gas producing the foamis sel ected
fronsf THI RUE=RANelafh B8 Whefeimkil @Ufdce SRV egsdlivzdlidssd from 2 group
argon, neon, or mxtures thereof. 57. The process of
cor?éiis%itn o’ééoly&yétngféhetseﬁaitéh Picieruedie] folycysiplient estblisromonopalmiiate,
clo

S prepare fromcotton, polyester, wool, nylon,

poly 8% /Rkhyldte d8rbitaHridhdolkeke Rblvoxyethylene sorbitan trioleate, polyoxysthylene-
polyoxypropylena block polymer, or & midure thersoi..

52. The procass of claim 36 wherein the hydrophilic polymer is a sodium polyacrylaie
polymer.

53. The process of claim 36 wherein the water component of the mixture is
evaporated, by drying in an oven at a temperature not to exceed 70 degrees centigrade.

54. The process of claim 36 wherein the water component of the mixture is

evaporated at room temperature.
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58. The process of claim55 wherein said water-soluble
alginate is selected froma group consisting of
wermewi7seyy nmagnesi um  pot assi um sodi um sal ts eCT/US2003/004992

alginate, or mxtures thereof. 59. The process of
claimb55 wherein said di- or trivalent cation is
selected froma netal ion derived fromsalts sel ected
fromthe group consisting of alkaline earth netal
salts, alkali netal salts, transition netal salts,
andbam A pracess fon evaking.a \@ater-Miseluplecalginatespongeadmfoam product to be
wherein said netal cation is selected fromthe group

utilizeddn diespriepgration otaveungngresringsLen surgies erodugisgrestiriging the steps of:
iron, zinc, alum num nanganese, silver, strontium
and mi ) unaéng dreagusious 3olutigh olRWABT-86IBle alginate composition;
PCT/ US2003/ 004992 61. The process of claimb55 wherein
sai d nYivdeireiiowing thesfotat cemposition of(H tgbe mixesh adding iardi-or trivalent
of collagen, maltodextrin, antibiotics, antibacterial
agents, aation netdl iomrasit capakigeheamplexng thepvatensoldble alginate to form
am no acids, and m xtures thereof. 62. The process of
cl ai m 55 awieteeingolgble@iginatehydiogek i s sel ected from a
group consisting of glycerin, propylene glycol,
et hyl eifl® agidingdb theamixtuse bf @l ey plesticiagryasurfase astive agend, sodium
thereof. 63. The process of claim55 wherein said
surface derabpsatagammoniymsiideeidal and @rauiialje sgslicinal agent;
consi sting of polyoxyet hyl ene sorbitan nonol aurate, )
pol yox{\éxviijleanatingiirdiotrail thepersipa camnpasiton (1), producing a foam in the
pol yoxyet hyl ene sorbitan nonool eate, polyoxyethyl ene .
sor bi t an qompesitian €l) Pointfesyeingy Pierempaiilg g3s/bicotaid eeraposition;
bl ock polyner, or a mxture thereof. 64. The process
of cl a&)n Powring e7id icampazitegnixiuse of dY)ente Adibequsicatn peitained inoron a
salt conplexing the water soluble al gi nate i s cal cium,
sul phat e.ragswhith &bjous slotiswifosgpae Aiftsoip theelginate wamgpsition after
or trivalent cation netal salt conplexing the water
sol ubl e dhgprggWsicOMPaned pheeiH compgalis ‘@6%“%“33 svaporated.
wat er - i nsol ubl e al gi nate sponge or foam wound dressi né;
pr ePar'ég rsgcash of claim % whete qu%g@ﬁ pnoducing the foam is selected from a

group consisting of nitrogen, carbon dioxide, argon, neon, or mixturss thereof.

57. The process of claim 55 in which the fibrous cloth is 2elecied from cloths prepared
from cotton, polyester, wool, nylon, rayon, or mixiures thereof.

58. The process of claim 55 wherein said water-soluble alginate is selected from a
group consisting of ammonium, magnesium, potassium, sodium salts of alginate, or mixtures
thereof.

59. The brocess of claim 55 wherein said di- or trivalent 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,

60. The process of claim 55 wherein said metal cation is selected from the group
consisting of calcium, barium, copper, magnesium, iron, zinc, aluminum, manganese, silver,

strontium, and mixtures thereof,
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67. A water-insol uble al ginate sponge or foam wound
dressing prepared by the nethod of claimb56. 68. A
woabewo7se¥sol ubl e al gi nate sponge or foam woundpdTas2003804992

prepared by the nethod of claim57. 69. A

wat er -i nsol ubl e al gi nate sponge or foam wound dressing
prepared by the nethod of claim58. 70. A

wat er -i nsol ubl e al gi nate sponge or foam wound dressing
prepared by the nethod of claim59. 71. A

valgq! le\é‘ﬁr%t:é@h& i 533 RorSiA QBREMBdicAAEM ¥ 8HBEted F@ABhB Group
prepared by the nethod of claim®60. 23.

consisting of collagen, maitodextrin, antibiotics, antibacterial agents, anti-inflammatory agents,

ascorbic acid, amino acids, and mixtures thereof.

62. The process of claim 55 wherein said plasticizer is selected from a group
consisting of glycerin, propylene glycol, ethylene glycol, and polyethylene glycol or mixtures
thereof.

63. The process of claim 55 wherein said surface active agent is selected from a group
consisting of polyoxyethylene sorbitan monolaurate, polyoxyethylene sorbﬁan monopalmitate,
polyoxyethylene sorbitan monooleate, polyoxyethylene' sorbitan trioleate, polyoxyethylene-
polyoxypropylene block polymer, or a mixture thereof.

84. The process of claim 55 wherein the di- or frivalent cation metal salt complexing
the water soluble alginate is calcium sulphate.

65. The procass of claim 55 wheare in the di- or frivalent cation metal sali complexing
the water soluble alginate is calcium chloride.

66. A water-insoluble alginate sponge or foam wound dressing preparad by the
method of claim 55.

67. A waier-insoluble alginaie sponge or foam wound dressing prepared by the
method of claim 56.

68. A water-insoluble alginate sponge or foam wound dressing prepared by the
method of claim 57. |

69. A water-insoluble alginate sponge or foam wound dressing prepared by the
method of claim 58.

70. A water-insoluble alginate sponge or foam wound dressing prepared by the
method of claim 59.

71. A water-insoluble alginate sponge or foam wound dressing prepared by the

method of claim 60.

23



