Conposite Material Having the Appearance of Natural
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conprising a filler and a polyneric material that

exhi bits antimcrobial properties. The invention
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Additionally, due to natural imperfections, cracking and general brittleness can be

encountered by builders working with natural stone.

[0003] Another issue with natural stone is that it can be quite porous and can
absorb liquids that come into contact with it. This tendency to absorb liquid can
lead to staining and water marking upon use. Absorbance of liquid can also

provide the moist environment that favors bacterial growth.

[0004] In an attempt to avoid the problems inherent in natural stone products,
various synthetic-filled polymeric compositions have been developed for use in
applications such as countertops, floors, and architectural facings. These synthetic
materials are commercially available. Typically, these materials incorporate a
polymeric resin and inorganic fillers, and are cured using curing systems that are

actuated at room temperature or at elevated temperatures . One drawback of these
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qual ity and taste. [0005] Accordingly, many attenpts
have been nade to devel op products having the pleasing
aest hetic appearance of natural products. Certain
synthetic products have becone avail abl e which provide
t he appearance of natural stone, especially marble and
granite, at a fraction of the cost of solid stone.
Th e sengposiioheth thatl theyr kack sestreéic pppniuh wiith cangumas tha densider the

oduc ener II t hi ghl
71 gk Of b Lft93%°%%§w G508 P datiasioar 1 ol o

and/ or i)l gnents. [0006] One such product is described
in (9085] patAcoqsdinglypmany aemnpfs ReyrPesmmarsite devalep miodacts

T

Masspro avo
gengrradicys haedetdrae aveilablel veliclo praveder the appqarandel of gatuiBhetone,

tile pro c cl osed therein c nt a
abo PR ryeme%iq w@g%ﬁteg fit BremoldRtoReet f»ﬁ stone Thése so-
pol yg%ﬁE@ ulbisd E'ton@?ﬂi)ldﬁ@cg bfe Hh-hfada prﬁﬂ'&ed7ﬁoﬁ’&ft§ S8erddly

wei ght o stone particles. The conponents are

conprogsiseug dfresindighly fildd sithedfuralrggragste, friongangy prttidesand/or
are r.i |d in nature and have deficiencies that are

si mPEPCRE:  hose noted with ceramic and nmarble tile

Eﬁ oTU6E . Gne ploneaadut IssTarienn oS HAaG, 5 45062 ©¥angrum.
Un%’rﬂls Yef@%ﬁc‘!@d@érﬂgééea steeClonthinthg Bife p@ﬂ@&%ﬁch B@Sbe mass-

comrercl al success in this area. In
t ec hprodflwg, a@amé (11} amthep:mbbylws that gemradl}pfae@ uwsns*tsller of

Fo- pberaeadion i VR o ShABEHEH et fof AR G0 € o aboue

Vi broy sRael Smkig e h theasdseRidNoll 6 reihethdta®oit B @ aBout 75
rigid t| | e product. A process used to practice this

tec mmqmg by vesighit oF st@g@ﬁarbyles&%@aomponwtwa@ copgressgghin a mold

4, 69 d cu ed; ’%e Ii%glgjg}ﬁéﬁ ogﬁé’%’ Fugegr? dé@ﬁ% retﬁlathaggﬁfigﬁ %get%ghat are

int ec hn ocum i n
No. sﬁmﬁ@ﬂto&ﬁ&se noted with ceramic and marble tile products.

[0007] Another procedure commercialized by Breton S.p.A. of Castello di
Godego, Italy, and commonly known as the "Breton Stone" process, has found
commercial success in this area. In this technology, conventional polyester resin
precursors are blended at low weight percentages with aggregate to provide a
relatively dry mass of material that is vibro-compacted under vacuum and then
cured to yield a rigid tile product. A process used to practice this technology is
disclosed by Toncelli in U.S. Pat. No. 4,698,010. A specific polyester resin that
can be used in this technology is disclosed by Slocum in U.S. Pat. No. 5,321,055.
Other patents related to this technology are U.S. Patents 5,264,168; 5,800,752;
and 6,387,985.

[0008] The growing popularity of artificial stone products has resulted in the

increased use of such products in home and business construction. The most
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has resulted in the increased use of such products in
home and busi ness construction. The npstconmon
application for artificial stone is as a repl acenent

for solid stone countertops and tabl etops. Artificial
stone is also used in architectural facings, wal kways,
home furnishings, patio furniture, decorative stones,
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suitable for growth of microorganisms that can stain the product, produce slick
and dangerous surfaces, produce unwanted odors, contaminate food, act as a

cross-contamination vector, and promote illness.

[0011] The porosity and rough surface of natural aggregate has led many
producers of artificial stone to add a gel coat to the surface of their products.
Although these gel coats add a degree of water repellency to the finished
products, they can be damaged from harsh cleaning chemicals and they may not

completely seal the undeflying porous aggregate.

[0012] In short, the increased use of artificial stone products in countertops,
tabletops and other areas of high human contact has generated a need for reducing
or eliminating the potential for growth of microorganisms on the surface of the

artificial stone.
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i ncreased use of artificial stone products in

countertops, tabletops and other areas of high human

contact has generated a need for reducing or

elimnating the potential for growh of mcroorgani sns

on the surface of the artificial stone.[0013]

Accordingly, it is an object of the present invention

to provide an inproved conposite material having an
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carbonate, marble, granite, quartz, feldspar

quartzite and m xtures thereof. Such conposites are

i ncreasingly used as substitutes for solid slabs of

natural stone because th&ptailed Deseaptidfst ef fective and

can be engineered to achi eve specific structural and
aesthetic characteristics. [0015] As used herein, the
term"natural aggregate"” primarily neans crushed
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quartz, feldspar, quartzite and mixtures thereof. Likewise, the term "filler” will be
understood to include materials often added to give bulk and strength to
polymeric composites. Such “fillers” include fumed silica, sand, clay, fly ash,
cement, broken ceramics, mica, silicate flakes, broken glass, glass beads, glass
spheres, mirror fragments, steel grit, aluminum grit, carbides, plastic beads,
pelletized rubber, ground polymer composites (e.g., acrylics encasing copper
filings), wood chips, sawdust, paper laminates, pigments, colorants, and mixtures

thereof.

[0016] In broad terms, the invention is an improvement on a structural material
having an appearance similar to natural stone. Such material is commercially
available from Breton S.p.A. of Castello di Godego, Italy, and is commonly

known as “Breton Stone”. In one of the invention’s most basic embodiments, it is



filings), wood chips, sawdust, paper |am nates,

pi gnents, colorants, and m xtures thereof. [0016] In
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structural material having an appearance simlar to

natural stone. Such material is commercially avail able

fromBreton S. . . of Castello di CGodego, Italy, and

is comonly known as "Breton Stone". In one of the

i nvention's nost basic enbodi nents, it isa conposite

structural material having an appearance simlar to
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of the Breton Stone process and the manipulation of the various variables to

achieve desired results. Accordingly, those skilled in the art are readily capable
of taking the teachings of the invention described herein and modifying them and
the underlying Breton Process to achieve a desired result without undue
experimentation. Nevertheless, the following discussion is offered as an example
of how the invention may be incorporated into a typical Breton Stone process.
The following discussion is exemplary and should not be interpreted as unduly

limiting the scope of the invention.

[0019] In accordance with the present invention, polymer composite materials
are manufactured in a streamlined process. Natural aggregate of appropriate
dimension, polymeric binder, and an antimicrobial agent are mixed and
distributed in a mold and then subjected to simultaneous application of vibration,

heat and pressure to cause the polymer binder to cure rapidly. A curing agent is



experimentation. Neverthel ess, the foll ow ng
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and should not be interpreted as unduly limting the
scope of the invention. [0019] In accordance with the
present invention, polynmer conposite nmaterials are
manufactured in a stream ined process. Natural
aggregate of appropriate di nension, polyneric binder,
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of the final composition. Percentages lowerf than 8 % typically result in product
that does not appear like natural stone. Above 96% aggregate there is usually not
enough binder present to provide a commercially acceptable product. In preferred
embodiments the natural aggregate will comprise between about 89% and about

93% by weight of the cured composition.

[0022] In addition to the natural aggregate, a filler may be added to the
aggregate and binder mixture. The filler may encompass any traditional material
added to polymer mixtures to add bulk and strength to the mixture. Common
fillers suitable for use with the invention include fumed silica, sand, clay, fly ash,
cement, broken ceramics, mica, silicate flakes, broken glass, glass beads, glass
spheres, mirror fragments, steel grit, aluminum grit, carbides, plastic beads,

pelletized rubber, ground polymer composites (e.g., acrylics encasing copper
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not enough binder present to provide a commercially -

acceptabl e product. In preferred enbodi nents the

natural aggregate will conprise between about 89% and

about 93% by wei ght of the cured conposition. [0022]
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t he BiygidcdyméE¥iobdder suable for securing the chosen natural aggregate. Suitable

polymeric binders include substantially any thermosetting resin. The binder may

be formed of a polymer, a mixture of polymers (for example, polyester and
urethane), monomers, and mixtures of monomers and polymers. Examples of
suitable polymers include polyester, vinyl ester, epoxy, phenolic resin, urethane
and mixtures thereof. Examples of monomers for the polymeric binder include a,
B - ethylenically unsaturated monomers, e.g., styrene and styrene derivatives;
lower alkyl substituted styrenes; a - methyl styrene; vinyl toluene; divinyl
benzene; acrylics; Cly.g alkyl esters of acrylic and methacrylic acids, e.g., methyl
acrylate, ethyl acrylate, isopropyl acrylate, butyl acrylate, 2-ethylhexyl acrylate,
methyl methacrylate, ethyl methacrylate, isopropyl methacrylate, and butyl
methacrylate; and phenols, furans and the like. These monomers may be used

alone or in combination.
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about 6% and 10%. Of course, the type of binder used will have an impact on the
quantity of binder used. Those skilled in the art, however, are aware of this and

can make the appropriate adjustments where necessary.

[0028] In preferred embodiments, the polymeric binder will primarily
comprise polyester and will be present in an amount between about 6% by weight

and about 10% by weight of the cured composition.

[0029] Suitable antimicrobial agents that can be utilized in the practice of the
invention include organic and inorganic antimicrobial agents. As will be readily
apparent to one of skill in the art, a variety of organic antimicrobial agents are
known including, for example, chlorhexidine, alexidine, cetyl pyridinium
chloride, benzalkonium chloride, benzethonium chloride, cetalkonium chloride,

cetrimide, cetrimonium bromide, glycidyl trimethylammonium chloride,



quantity of polyneric binder used in the practice of
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trlrrethylammnlumc ori.de, teara on| %Iforl .
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conpounds [Tmted to the folow ng
conpGhindde, I\{-Beﬁi}{]lqtﬁhmunn @lorfd@0BeRzyltri-n-butylammonium Chloride,
| anmoni.um

el udF e Bl S St e e

Chl ardH8nylcBolAerChiaAds apr-oRplititd Hi®bEybass @l stdtholine Chloride,
Chl ori de, Benzal koni um Chl ori de, nzet honi um

Chl dr?,|-@]@oroBéhydjyxgmoprppjél)trlmethylammonlum Chloride, Choline Chloride,

n-Decyltrimethylammonium Chloride, Diallyldimethylammonium Chloride,

Dichloromethylenedimethyliminium Chloride, Dimethyldistearylammonium
Chloride, n-Dodecyltrimethylammonium Chloride, Girard's Reagent T, n-
Hexadecyltrimethylammonium Chloride, Hexamethonium Chloride,
Lauroylcholine Chloride, Methacholine Chloride, Methacroylcholine Chloride,
(2-Methoxyethoxymethyl)triethylammonium Chloride, [bgr]-Methylcholine
Chloride, Methyltriethylammonium Chloride, Myristoylcholine Chloride, n-
Octyltrimethylammonium Chloride, Phenyltriethylammonium Chloride,
Phenyltrimethylammonium Chloride, Phosphocholine Chloride Calcium Salt,
Phosphocholine Chloride Sodium Salt, Succinylcholine Chloride, Tetra-n-
amylammonium Chloride, Tetra-n-butylammonium Chloride,
Tetradecyldimethylbenzylammonium Chloride, n-Tetradecyltrimethylammonium
Chloride, Tetracthylammonium Chloride, Tetramethylammonium Chloride,

Trimethyl[2,3-(dioleyloxy)propylJammonium Chloride,



Chl ori de, Benzyl cetyl di met hyl anmoni um Chl ori de,

N- Benzyl ci nchoni di ni um Chl ori de, N Benzyl ci nchoni ni um
w@hdosni4req Benzyl di net hyl phenyl ammoni um Chl or i PET/US2004/002712

Benzyl di met hyl st earyl anmoni um Chl ori de,

N- Benzyl qui ni di ni um Chl ori de, N-Benzyl qui ni ni um

Chl oride, Benzyltri-n-butylanmoni um Chl ori de,

Benzyl tri et hyl anmoni um Chl ori de,

Benzyl t ri met hyl ammoni um Chl ori de, Car banyl chol i ne

Chl oride, DL-Camtine Hydrochloride, Chlorocholine

Chl ori de,

(3- lerirﬁéthyBﬂmenmanhipmﬂé,tTrﬁoﬁ;tlhmﬂqﬁmmbmimn Chloride, Tri-n-

Chl ori Chol i ne q 3 n- Decyl t ri met hyl ammoni um

Chl &9 ’é‘et aé’PIPWIHinrél? S&mmoni um Chi or i de,

Di chl or onet hyl enedi net hyI i m ni um Chl ori de,

Di mQ0%] di sBwarde:anmoni um Chl ori de,

n- Dodecyl tri met hyl anmoni um Chl ori de, Grard' s Reagent

T, 038X adﬁcﬁyylclnolmtBrymain;r&tmmlmﬂlm Baemide, Benzyltri-n-

Hex t-honi um Chl or i eﬁ hol i ne §1 % holi
e o, B e GRERGT R e Brgmoctoline

(2 NBxoRRAY, dnadiniatysth hﬁinﬁiﬂmha;mmw ChehhOBidiide,

[ bgr I\/bthyl chol i ne Chl ori de, I\/bthyltrleth Iarmonl um

ChI mmetha}mur@m@ﬁomﬂ%ymmeﬂw epium Bromide,
Ph e nylldte ﬁgltng 41 uﬁlhﬁlﬁ %&}r@{df%glgi’lauryldlmethylammomum Bromide,

Ehh Ie @ir%dthgfrﬁytism?ﬂouﬁn@k@mdd eDinkithy flvotfrohinogium Bromide,
oride cjium Sal t,. Phgsphochgl| i ne | ori de Sodi u .
Sal tDimgiedippireibdampmenium Brrde. Bupst Bﬂ% ASERRL Dromide,

Chl uFWEPd}h Chl d
Tet ﬁgg)%cy(f t%{n{ ggl%}z{y anm)nfldg]m Chlocr)Irl Se
n- Te(ﬂ?eadmlmﬂhyﬂ&dddyabsddmmhylamﬁtdnm Beom1de
Tetr et h I i um Chl d t hyl ' .
B aten o By e i s i dy P o ey pmmonium

Chl O i8dd, rHéﬁﬁﬁﬁfoﬁfﬁBYérﬁﬂgDHéml%&%(ﬁ?lammomum Bromide, n-
Tri octyl met hyl ammoni um Chl ori d

Tr i -Hetttyiong wmonmmbBrmd@}M@Fhadleohr{e(ﬁyg@deBMmt@mne
L ie B O R PR i BEMAAY KRR AR R i

Ben
Ben ZBlldnilti@,t&Hdrﬂfﬁfﬁéﬂh?l&rﬁﬁ&ﬁhﬂ%roﬁﬁdﬁ]ﬁ@ﬁ@inkai@ylammomum

Bromide, Tetra-n-butylammonium Bromide, Tetra-n-decylammonium Bromide,

n-Tetradecyltrimethylammonium Bromide, Tetraethylammonium Bromide, Tetra-
n-heptylammonium Bromide, Tetra-n-hexylammonium Bromide,
Tetramethylammonium Bromide, Tetra-n-octylammonium Bromide, Tetra-n-
propylammonium Brofnide, 3-(Trifluoromethyl)phenyltrimethylammonium

Bromide, Trimethylvinylammonium Bromide, Valethamate Bromide.
[0036] Iodide:

[0037] Acetylcholine Iodide, Acetylthiocholine Iodide, Benzoylcholine Iodide,
Benzoylthiocholine Iodide, Benzyltriethylammonium Jodide, n-Butyrylcholine
Iodide, n-Butyrylthiocholine Iodide, Decamethonium Iodide, N,N-
Dimethylmethyleneammonium Iodide, Ethyltrimethylammonium Iodide, Ethyltri-

n-propylammonium Iodide, (Ferrocenylmethyl)trimethylammonium Iodide, (2-
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Brom de, Cetyl di nmet hyl et hyl anmmoni um Brom de, Choline
Brom de, Decanet honi um Brom de,

WO 2060¥4266 | net hyl anmoni um Brom de, PCT/US2004/002712

Di decyl di et hyl ammoni um Br o de,

Di | auryl di met hyl anmoni um Br om de,

Di net hyl di nyri styl ammoni um Br oni de,

Di net hyl di oct yl ammoni um Br omi de,

Di et hyl di pal m tyl anmoni um Br omi de,

Di et hyl di st earyl anmoni um Br om de,

n- Dodecyl t ri nmet hyl ammoni um Br om de,

( Fertiyakrexydtind)thiythyldodenyird lodid &) barfiMethyichBirenfodiee, O-[bgr]-

(Ferrocenyl nmet hyl ) tri et hyl amoni um Br.on de, .
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Br °'ﬁh@ﬁyltﬁﬁﬁ%%rﬂﬁ&ﬁMth%&iﬁ!:ﬂ(‘j@@?ﬁ%—%ﬁhﬁﬁbrﬁﬁm 18dide, Tetra-n-

Hexyl tr1 met ammoni um Brom de, Methacholine Brom de,
Ne o dutyj amnenBmo hedids, Tetr@shylhmpiomiich yodideydisiram-BrpdyHugigionivm

Phenyl t.ripet hyl ammoni um Bromi de . .

o caPOitEy T TP TRBO R R Tetrarnehylamugniyn fadide: Fgtran-
Br orgcfi@amfhiuin Nodidd %@M%ﬂb#ﬂh:ﬁhmﬁmodide, 3-

Tetra?&g- decyl anmoni um Br omi de, )

n- TdTriflaerphathyhnbenyliranetbicmm@igniladde.

Tet raet hyl anmoni um Brom de, Tetran- heptyl ammoni um

Br ofi038] Tellydroridhexyl ammoni um Br oni de,

Tet ranmet hyl amrmoni um Br o de, Tetra-n-octyl anmoni um

Br o[0039] TeBérayhfiethphmioninh bHpdBsade, Benzyltrimethylammonium
3-(Trifluoronethyl)phenyltrinmethyl anmoni rom de,

R R R R A

[ 00 i . 2 . ; i o )
et R R S b L oo bty lammonturn
Be nAdydrokidocFeitd-mdedydathuenivBeHy guoxidee T tiydethpiaminomum

: gg:@@ro%ggié{%%—%%oml :fnpl nglglpglgll? ﬁ?m&iﬁ%&%ﬁh&ﬂ'yl%nﬁ‘r%ﬂi@rﬁ

N, NOiryEbRik "B thih-0 BS Bmmon i HRdbgide, Tetra-n-propylammonium

Et hyltri met hyl anmoni um | odi de, Ethyltrin-, )

pr opyydramidei irtTtidetirgemethyl)phenyltrimethylammonium Hydroxide.
(Ferrocenyl net hyl ) tri met hyl ammoni um | odi de,

(2- 180H0bxyeDtheksyt ri et hyl anmoni um | odi de,

[ bgr]-Methyl choline lodide, O[bgr]-

Nap ooy | oxysastblehylind Rerétierate) Bieasyltrimethylammonium Dichloroiodate,

Phenyl tri et hyl ammoni um | odi de, . . .
enzyltrime¥hylammonium Tetraclqlormodate, Benzyltrimethylammonium

Tribromide, Betaine, Betaine Hydrochloride, Bis(tetra-n-butylammonium)
Dichromate, Bis(tetra-n-butylammonium) Tetracyanodiphenoquinodimethanide,
L-Carnitine, 3-[(3 -Cholamidopropyl)dimethylammonio]-1-propanesulfonate,
Denatonium Benzoate, n-Dodecyldimethyl(3-sulfopropyl)ammonium Hydroxide,
Inner Salt, N-Fluoro-N'-(chloromethyl)triethylenediamine Bis(tetrafluoroborate),
n-Hexadecyltrimethylammonium Hexafluorophosphate, n-
Hexadecyltrimethylammonium Perchlorate, n-Hexadecyltrimethylammonium
Tetrafluoroborate, (Methoxycarbonylsulfamoyl)triethylammonium Hydroxide,
Inner Salt, Neostigmine Methyl Sulfate, n-Octadecyldimethyl(3-
sulfopropyl)ammonium Hydroxide, Inner Salt, Phenyltrimethgllammonium

Tribromide, Propionylcholine p-Toluenesulfonate, Tetra-n-butylammonium
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Phenyl t ri met hyl ammoni um | odi de, Tetr a- n-anyl anmoni um
| odi de, Tetra-nbutyl anmoni um | odi de,
waedosae2by | anmoni um | odi de, Tet r a- n- hept yl anmoPCTIIS2004/002712
| odi de, Tetra-n-hexyl ammoni um | odi de,
Tet ramet hyl ammoni um | odi de, Tetra-noctyl anmoni um
| odi de, Tetra-n-propyl ammoni um | odi de, 3-
(Trifluoromethyl)phenyl trinmethyl anmoni um | odi de.
[ 0038] Hydroxide: [0039] Benzyltriethylammoni um
Hydr oxi de, Ben yltrinmethyl ammoni um Hydr oxi de, Choli ne,
n- Hexadecyl tri met hyl ar nnoni um Hydr oxi de,

$htenwuﬂe Emtﬁhfiyblammﬂhmﬂﬂﬂﬂumﬁctbe TeBphi-gylayelidniym
etra-n u anmoni, um () 4| ec n m.
Hy d rRs¥plpecir eT?té?eflwrya%%ﬁ 8 dﬁm@wﬂ@ et n%mar'ngmmum
Tet §inf; 2 PFRALA U RS 88 DIbRIhEERR i fomRal um

HydrOX| et’r a- n-oct yl anmoni um Hydr oxi de,
Tet rlmtsdalpnmpmmmfmnmmdi@ad Tetra-dehutylammonium Dichloroaurate, Tetra-

FogTr fl rorre éj&)g]?eoigltr gﬁ%%ﬁ%{{)%nggws} dr oxi de.

Benzyiubioi® }%ﬁ%};@m@a&l Tgﬂreph%k}%lﬁm@ﬂﬂﬁl@Dlﬂuorotrlphenylstannate
Benzyl trine amoni um Tet r achl or oi odat e,

Ben zlgﬂtnarn h@thaymrammm Dy drogprtAnerde, Fetrainreuty Rawmagnien
Ellyg E Og{ulﬁl % JFE é‘é#t%g%]]r q r})n?d'tln ﬁe)a(’m&lol%gsp%tg hfe?ﬁ%-e
Tet rb@@l@ﬁﬁﬂinﬂhﬁ Lt geaslil e (e ToBPair Camatdgrapty ], Srelrbd-

- ChoI am dopropyl di rret hyl ammoni o] - | - pr opanesul f onat e,
Den deogenstilfate, Tetra-n-butylammonium Perchlorate, Tetra-n-

g %gxwoﬁaﬁmsk&ﬁe&w freRs AR AHRAEH PRY P! §iran-

N- Flutylambionfiah lSahQrme,h};du)atﬁ-bmiyfayrhﬂmﬁdnﬁﬂtmﬂuoroborate Tetra-n-
Bi s(tetrafl uor ohor at e)

decyl trinmethyla ni
atr@pheﬁylbp@i%§§%1n¥w }ﬁlémmfﬁ U pate, Tetra-
Per Crh &B&Iﬁnoﬂuﬁeﬁ?&ﬁﬂfdé TERRhDLARRRLHR Triiodide,

Tetraf | Gor obor at e,
( thTmayﬁlalmwlm Bembydrider Tetdeihydammonium Pyrdhloxitele,

lnn gc < rgg l\rlﬁgli%hllgﬂg?%ra%uoroﬁ)o%te ‘Ql’ujcrae%fl}“fa’lammomum p-

Toluenesulfonate, Tetraethylammonium Trifluoromethanesulfonate,
Tetramethylammonium Acetate, Tetramethylammonium Borohydride,
Tetramethylammonium Hexafluorophosphate, Tetramethylammonium
Hydrogensulfate, Tetramethylammonium Perchlorate, Tetramethylammonium
Sulfate, Tetramethylammonium Tetrafluoroborate, Tetramethylammonium p-
Toluenesulfonate, Tetramethylammonium Triacetoxyborohydride, Tetra-n-
propylammonium Perruthenate, Trifluoromethanesulfonic Acid Tetra-n-

butylammonium Salt.

[0042] Particularly preferred antimicrobial agents include those that exhibit a
substantially controlled migration through the polymeric binder to the exposed
surface of the binder (and the resulting structural material) until a point of
equilibrium is reached. Abrasion of the material surface during use or

degradation of the exposed antimicrobial agent removes these antimicrobial
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sul f opr opyl ) ammoni um Hydr oxi de, Inner Salt,

Phenyl t ri met hyl amoni um Tri brom de, Propi onyl chol i ne
w@20shuesesul f onat e, Tetra-n-butyl anmoni umAzi dBCT/US2004/002712

Tetr a- n- but yl ammoni um Bi f | uori de,

Tetr a- n- but yl anmoni um Bor ohydri de,

Tet r a- n- but yl anmoni um Br onodi i odi de,

Tet r a- n- but yl ammoni um Di br onpaur at e,

Tetr a- n- but yl anmoni um Di br onochl ori de,

Tetr a- nbut yl ammoni um Di br onoi odi de,

Tetra- n-butyl anmoni um Di chl oroaurate, Tetran-

but ydgamsand disnipits the@stablisheil deyilifetma - Tk dstiophlatesredditional

Difluorotri I silic tranb |l anmoni

D { HFB I RGRYA S o6 e v ere EB B Several of
Di hyiHe 8RR hed hiteiclddidl ageutd Hilﬁbﬁ@ﬁl@wliémf migration. Specific
Di i odoaurate, Tetra-n-butylanmmoni um

~ Hexafrgame @mhwpcﬁml@,geﬂtehmngl Bus gbilihimaiudenS-chloro-2-(2,4-

Hydr nsul fate, [.for, | on-Pai romat ography "

ot SRRy ERSeD seprergeliy SRS ERERR b difodomerty!
Tet rsatfond) wind RTROhE BoPRALHYrihidhe; ortho phenylphenol; sodium ortho
Tetra- nbutyl ammoni um Perr henate, Tetra-n- %utyl ammoni um

PhospieaYlphenmdy iodo-RHrepyryihaiylcarhagista; cy | at e,
$2: { ]%9?&?{%1%1 n%e#hﬁgzlh-;??lg) ﬁjé &?t{n%Qcﬁﬁi@%h?hmmlo)ethylene chloride];

Tet r;aoplcmazysleammmnmréhmmmmt thiabEatlizlde; polyhexamethylene
but yl.ammni um Tri bromni de,

Tri | Wguapade (rep ?Ii@@ﬁgbllaghﬁﬁrﬂﬁzmﬁ ggﬁomﬁ{@y)-metﬂanol commercially
Tet gt aga@mh@%fe%mgl {&: and RbAABAMIRTERN H4R-butyl-1,2-

Tetraf | uoroborate, Tetraethyl atmoni ump
Tol uBerzssottiaroatie;3-diet, |4ésilbhlbmqimmcmyh4-1sothlazohn-3 one, 2-n-Octyl-

AoetbEB Rl P g R BB DRy P e C ot 2 methyl-d-

Tet rigsmiabylkanrgyei um Hexaf | uor ophosphat e,
Tet r amet hyl anmoni um Hydr ogensul f at e,

Tet kgBY hy! 848 1 BN i Bni
Sul Fat e] Tetr an%%%ﬁm%lﬁ%lghﬁf%ﬁda % uor oER);Icq)??IH aetzfl e, i junction
Tet rmﬂephlyybﬂmmrthmpmlpmeﬁobuﬁaesul f onat e, ‘

Tet r amet hyl anmoni um Tri acet oxybor ohydri de,

Tet [@044pr opFindmaRNsuitbRdnsrdhlie aatiicrobial agents include any of the

Trifl uoromet hanesul fonic Acid Tetra-nbut ium
Sal tknown antibiotic metal salts and ceramics. Such meta sﬁ%&uge salts of

silver, copper, zinc, mercury, tin, lead, bismuth, barium, cadmium, chromium, and
mixtures thereof. Particularly preferred metal salts include silver acetate, silver
benzoate, silver carbonate, silver iodate, silver iodide, sliver lactate, silver laurate,
silver nitrate, silver oxide, silver palmitate, silver sulfadiazine, zinc oxide, barium
metaborate, and zinc metaborate. Antimicrobial silver salts are particularly

preferred.

[0045] Antimicrobial metal ceramics suitable for use in the practice of the
invention include but are not limited to zeolites, glasses, hydroxyapatite,
zirconium phosphates or other ion-exchanging ceramics. Examples of silver

containing ceramics include Ionpure WPA, Ionpure ZAF, and Ionpure IPL from
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[0042] Particularly preferred antim crobial agents

i nclude those that exhibit a substantially controlled
wor@sat426m t hrough the pol ynmeric bi nder to thePERpSEEH002712

surface of the binder (and the resulting structural

material) until a point of equilibriumis reached.

Abrasion of the material surface during use or

degradation of the exposed antim crobial agent renoves

these antim crobi al agents and di srupts the established

equi librium This stinulates additional mgration of

agent to the surface until a new equilibriumis

r eadbltidukaSelass Ebmphny frel @ibaB500€ ahd CitedB 2000 findra ICiba S}bemahty

agents exhibit this type of mgration. Specific

or ganiRsEigHEi ni crobi al agents having this ability

i ncl ude 5-chl oro- 2- éz 4- di chl or ophenoxy) phenol

comi¥46] al | Thaipoandguantityceighe AntimisrehialAgerids il egpposite

| f '
R e B I LA G
i od (hggrd:gﬁmpyﬂlymehu bindea et ethep additivesipahdin the composite
Gl RGBFAL T EOhasEREe. A BBkl ST nbed B o aing porymeric
t hi qgiﬁ&#@é&g@ tenﬁ% ¥éi§1’(‘lal§§1g1f%ihﬁ&?opd IQHE%;' bﬂtﬁnfckotﬁal’agen’c to the

PHVB 4r1 azi ne- | 2H, 4H, 6H) -1 r1 et hanol
conmerfacadf the dusiet abd:memmdmiymdxm doatinie nhithe cOmprsitkestructure

ggg Zrlpétgﬁlgy 21?}9,3? Qﬂﬁgcf B ggrt%rse c'éll-pa Lite %% h11::1‘tc%1_ing the appropriate
4, 5- Qitﬁ&mn%bﬁfl AraerR W’Jh tﬂe p%%ﬂﬁa@@@ihﬂ@n 3-one,

-n- Cctyl - 4-isothiazolin-3-one
'“ﬁ 0 64l Ah &1 oM BB inths th
i sot hi aiol i n- {;Vggrelgﬁlg% 0%4 T?]?ec%t)san Ps pgrt% cul 1grlg ©
pr ef @prcqmatee]spémga)lf Iamlwmblalsagdnu intodthe pmnp@smrstmptmal material.

pol yester as th hglo rlc hi nde 0044

Sui 1 i ey e cigg e et Gt el dafisgbia
the Joagvi t@lehOh g dfGh %e’ﬁ't stsld Be md% Emo@fgaosﬁ@ﬁho provide a
netal” salts include salts of silver, per, zinc,
mer ceanymerciahly acecptabloilegres of efﬁWwﬂﬁmé arimigrobe of concern.
chromum and m xtures thereof. Particularly preferred
met §00484 t sIn prefencé. esiblod'menm:the autEnicsobigleageiricin poatapable of

i |
|S|a|0¥<ane 4 g%ﬁgf? gggrfa’gp% the po ?I}neenc %Iil’lld\éle fo tlhg Csllllr(%e?ce o%ltllmv er

composition. Such ant1mlcrob1al agents should be present in the composition at a

level of at least 500 ppm based upon the total weight of the composition. Cost
factors typically establish the upper limit of the quantity of antimicrobial agent at
about 1% (i.e., 10,000 ppm). In most instances such migratory antimicrobial
agents will be present between about 800 ppm and 7000 ppm, most preferably
between about 1000 ppm and 5000 ppm based upon the weight of the cured
product.

[0049] In particularly preferred embodiments the polymeric binder is polyester
and the antimicrobial agent is triclosan. In this embodiment the triclosan is

present in the composition in a concentration between about 800 ppm and 5000

ppm.
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silver nitrate, silver oxide, silver palmtate, silver

sul f adi azi ne, zinc oxide, barium netaborate, and zinc
woredodloonsas e. Antimicrobial silver salts are  PCT/US2004/002712

particularly preferred. [0045] Antim crobial netal

ceram cs suitable for use in the practice of the

i nvention include but are not limted to zeolites,

gl asses, hydroxyapatite, zirconium phosphates or other

i on- exchangi ng ceram cs. Exanpl es of silver containing

ceram cs include |lonpure WPA, |onpure ZAF, and |onpure
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agent_is one capable_of controlled mgration_ through

t he ﬁgpw the wirfaeeef t.lhg.epql, grogggtf Aelterpativielyp and as discussed in more
CoR B AR LRS! 6 BB e gy
ppm thasadhcepo prdvide 4cetpthblaeffglaty of relatieekydnwasntdntmtions.

St Accordingly, the concentration of this type of antimicrobial agent can vary over a
wide range depending upon how it is used. It is believed that concentrations
between 100,000 ppm and 400,000 ppm will provide acceptable efficacy if the
agent is mixed throughout the binder. Lower concentrations between about 1000
ppm and 100,000 ppm are believed to provide acceptable efficacy if the agent is
primarly located at or near the surface of the end product. One particular benefit

of this type of antimicrobial agent is that the reactive nature of the agent helps

prevent leaching of the agent from the material.

[0052] The antimicrobial agent may be added to the composition in several
ways. The particular method of adding the antimicrobial agent will depend upon
the overall process and the equipment used. In general, however, the

antimicrobial agent may be added in one of two ways — directly or via a carrier.
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factors typically establish the upper limt of the
guantity of antim crobial agent at about 1% (i.e
waoeoo2ppn) . I n nost i nstances such m grat or yPCT/US2004/002712
antim crobial agents will be present between about 800
ppm and 7000 ppm nost preferably between about 1000
ppm and 5000 ppm based upon the wei ght of the cured
product. [0049] In particularly preferred enbodi nents
the polyneric binder is polyester and the
antimcrobial agent is triclosan. In this enbodi nent
the triclosan is present in the conposition in a
cond@0i3| at i er dzempﬁethmﬂiuﬁcﬁﬁﬁl ppnbeaatdded ddBctly to the
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enbodi ment " the antim crobi al agent is a quaternary

am’rmnpmnr@mmmuh dlridedanfpolyestenwastarbatobds pearfam well.gr oup
(e.g., avinyl or styrenic group) that is capable of
reag@053y | nAeﬁnfthe&eﬂtnaﬂtmabvophll ipctedé platingtheundimicrobial agent in a

at t achi. itsel 0 the merl c bi nder uch
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p ol yt?i‘éfds&n/{%ls}gs%r ﬁ'iéS&let $46h Eulfa%?éltlcid{& E¥riee 8801 1Rl d donionic
| ocks theminto plface wthin the binder. However, this

t y pesuofactant su¢h es Ebrahasay SMEZRtiyhish ispphinedially available from

suf f i.Ci en{; t| ty to provide acceptable efficacy at

t he a8 Sﬁipﬁe end product. Alternatively, and as
re det.ail below, this t

di f
ant ﬁﬁq%?fob. T Iihearghsyslenis Us ‘f%ﬁlgpu@f bR talfen o gsure that the

near 4 h& 5uemas SotBatPle Wiheha s e Rl ﬁMc@sse fEfole Eﬁé‘rﬂpl@t Chromasist
relatively | ow concentrations. Accordingly, the

c onc Wiz ¥tas arcanter tfon tsiclopperestltsintacerptabbbhpraductdaih arcentend the
Vary ¢ fimevhen using specific types of equipment or specific combinations of

aggregate and binder. Given the nature of the Breton Stone processes, a certain
degree of fine tuning will be necessary regardless of the antimicrobial agent and

delivery method chosen.

[0057] A still further alternative would be to form an antimicrobial/colorant
masterbatch which is then added to the aggregate/binder mixture just as any
colorant is added to the mixture. This method has been shown to work well with

triclosan in trial studies.

[0058] Yet another alternative that is believed to be well suited for use in this
invention is to selectively place the antimicrobial agent near the surface of
interest. This may be accomplished in one of several ways. For example, some

processes may provide the placement of a thin polymeric layer between the mold
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wi de range depending upon how it is used. It is
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wWa®s0025ppm Wi | | provi de acceptabl e efficacy PET/URE04/002712

agent is mxed throughout the binder. Lower

concentrations between about 1000 ppm and 100, 000 ppm

are believed to provide acceptable efficacy if the

agent is primarly located at or near the surface of

the end product. One particular benefit of this type
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out 1 BekCn Yo bure B e e it Ty G o Ayl somposidion.
suchTRSmERRONBS Wil tyfiedilyokinBe e ﬂl§(1 rhdrkhal is already used in
avai | abl e from Cogni's Coélﬁgratlon [f a liqui
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aggregate and binder, a mixing time of about 5 to 20 minutes is recommended. If

the antimicrobial agent is added via a carrier such as a colorant the mixing time

can correspond to the mixing time usually used for that carrier.

[0061] In some processes, the aggregate/binder mixture is heated and placed
under a vacuum as it is mixed. This is done to help remove air bubbles from the
mixture. Care should be taken not to impose temperature and pressure conditions
that could destroy the antimicrobial activity of the antimicrobial agent or cause
unacceptable volitization of the agent or polymeric binder. Each agent has its
own critical temperature and pressure curve and these curves are known to those
skilled in the art or can be easily developed in a laboratory. If high temperatures
are used a slight excess of antimicrobial agent and binder may be required to

offset losses due to volitization.
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conbi nati ons of aggregate and binder. Gven the nature

of the Breton Stone processes, a certain degree of

fine tuning will be necessary regardl ess of the

antim crobial agent and delivery method chosen. [0057]

A still further alternative would be to form an

antim crobial /col orant masterbatch which is then added
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wel | the ypeusen anplicd fie theiraixgie i besyesit D topaand L2 tops.
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[0064] The frequency and the time required to vibrate the mixture is dependent
on the thickness of the piece, the formulation of the mixture, the concentration of
binder, and the size and concentration of filler. Preferably, the frequency and
time of vibration is selected such that vibration does not cause separation of

coarser filler materials from finer filler materials and the binder.

[0065] Upon completion of vibration or simultaneously with vibration, the
mixture is cured. Curing is usually facilitated by the addition of a curing agent at
some point in the process. Curing agents typically used in Breton Stone processes
may be used in the practice of the invention. As with the other components of
claimed material, the primary requirement regarding the choice of curing agent is

that it should be compatible with the polymeric binder and antimicrobial agent.

[0066] Those skilled in the art realize that the curing step is not an “on and

off” step but an event that occurs over a continuum. In fact, some curing can
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The m xing step wll typically utilize the m xing

equi pnent that is already used in established Breton
we@sesees. The time for mxing will vary depebdi/ng2004/002712

upon the variabl es descri bed above. If the

antimcrobial agent is added directly to theaggregate

and binder, a mxing tinme of about 5 to 20 mnutes is

recommended. If the antimcrobial agent is added via a

carrier such as a colorant the mxing tine can

correspond to the mxing tine usually used for that

carrier. [0061] In sonme processes, the

aggroea@tis/chily dethethixing fep. SFdreateast dnusyidmdetievad e caring step

vacuumas it is mxed. This is done to help renove air

bu bi# Bsially apasrded Armeenwale SR CRING if i PETRIBIDR THE AImpEne step

PG54 yﬂ-@%&e&ﬁtﬁ&&s@q & vt thn Ggﬁg*&t%cﬁgys adil&inGRYERs

destro antim crobial activity
ant ipataiieddrsal agent or cause unacceptable volitization
of the agent or polyneric binder. Each agent has its

OWN[0DG6T} | CaAIKRFRERSEMH stepdis icaafeulifitingsvep iamibst prresses,
curves are known to those skilled in the art or can be

easithgseaksilled dpehe drrusralla pesieragt | npreasy @ﬁ ffti%l??ﬁ@fl&fttaraé%elemte
ar © ﬁ?ﬁg‘ggc Isé ﬁl%;o csblﬂa '08'11 CJa‘th 1r%§91tes al@le cured
nder Pe” Ve fset osses to

V0| igrodaact aﬁﬂlre[sﬂﬁﬁg]m Rdsk ef bmtlemhaleyo emm&aiwne Higly tdyeperatures also

applied during th m Xi ng ste Appl yjn ressur

m i SRRV R s orddsraby fetenhonsl
2:398&@%& e MHhpPhfatOR 't@d higH! etﬁE po gﬂﬂeri‘é%ﬁde?fwﬂl @&te before

onents is therefore m nimzed the end product
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preferred enbodi nents the pressure is provided as a
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and enconpasses | %r ovenents 1 n vacuumtechnol ogy that
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t hor Qo oXw tHe 6B call tbmbérafirésCdlthelt tindTBg Qgents, antimicrobial agents,

curing agents, etc. and can set their process parameters accordingly.

[0069] In conventional processes for the manufacture of imitation natural stone
products, polymerization is initiated by curing the mixture in a mold at a
temperature between ambient and 200 °C. Trials conductted using polyester as the
polymeric binder utilized curing temperatures between about 70 °C and 100 °C.
Triclosan performs well at this temperature which is one of the reasons it is a

preferred antimicrobial agent.

[0070] Concurrént with the application of heat and vibration, the components
in the mold are placed under pressure to minimize cracking, curling, boiling and
evaporation of polymer components. The exact pressure utilized is dependent on
the polymer composite mixture being used and the degree of vibration applied.

The minimum pressure for this process is the pressure necessary to minimize
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preferably while maintaining the application of heat
and/ or pressure or vacuum The nold' s contents are
W0 b@s/ovi2be at ed. Vi bration of the m xture causeBCT/H82004/002712
aggregate to be evenly distributed throughout the
nol d. Aggregate particles are vibrated into a closely
packed rel ationship to produce a dense, substantially
voi df ree product. The vibrators used are those
typically used in a Breton Process. [0064] The
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overpradund e vatrant the addedepst. sone curing canoccur as
early as the m xing step. For ease of discussion,
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prefer not to increase the tenperature to accelerate

cur i[eny3ipec ahiseerthekespal geherat ¢s dftandesed oaeoryentiqnat pesésses to

air bubplesg in the cured product and resulti in | oss

of | DIAHGE edistt BTB6S orarTEn. LR YOS aet eyt o the
gel coat as well or a sufficient amount of antimicrobial agent may be added to the
mixture to allow for the controlled migration of the antimicrobial agent to the
surface of the gel coat. U.S. Patent 5,919,554, commonly assigned with the

present invention, discusses the use of antimicrobial agents with gel coats.

[0074] Upon completion of the curing step the cured material is removed from
the mold and shaped into a finished product. Such products include tabletops,
countertops, architectural facings, walkways, home furnishings, patio furniture,
decorative stone, indoor and outdoor tile, flooring, mantles, bathroom fixtures,
wall facings, cutting boards, sinks, showers, tubs, and imitation stone structures,

among others.
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cause excessive cracking and curling in slabs produced
by conventional processes. If the tenperature is too
whe@h/o142e€ pol yneric binder will cure before tP€r/US2004/002712
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other hand, if the tenperature is too |ow, the uncured
m xture tends to abrade and dilute the nold rel ease
agent that is often applied to the nold surfaces. The
cured product will then tend to stick to the abraded
surfaces of the nmold. As with the other steps in the
process, the curing tenperature nust be chosen in view
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P when test)éd using a modiﬁec[] verg]on OP A%T?\/? Test%ethod 100.

[0079] Sample 1 (Triclosan at 1000 ppm)

Test Organism Percent Reduction Time of Test
Listeria monocytogenes 99.2 24 hours
Staphlococcus aureus 99.9 24 hours
Eschericia coli 0157 99.0 24 hours
Salmonella enteritidis >99.9 24 hours
Aspergillus niger 99.8 24 hours
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the resul tant pol ynmer conposite product has
undesirabl e voids. Application of pressure also
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di stributed around the surrounding filler. At |ower
pressures, binder nmay not be evenly distributed. At
pressures greater than about 140 tons, there may be no
further inprovenent in the resultant product to
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structures, anong ot hers. [0075] As evident fromthe
above discussion, the ve)nti on al so enconpasses a

conﬁe@peé@t@saaratw MyYan appearance similar to
that of natural stone conprising a natural aggregate,

@ pol vy ap jspder, a c U'P'eﬂ‘gntalg&ﬁﬁ:tloﬂnd an  Time of Test
hntimcrobia age nt. |Fillers and other agditives may
atso—be present -A—the
Listeria monocytogenes 99.0 24 hours
Staphlococcus aureus 99.9 24 hours
Eschericia coli 0157 98.8 24 hours
Salmonella enteritidis 99.5 24 hours
Aspergillus niger 99.3 24 hours

Sample 4 (Triclosan at 5000 ppm)

Test Organism Percent Reduction Time of Test
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conposite material. [0076] Each of the above

conponents and the rel ative anobunts of each that are
w@e@sont25é n t he conposite material are di scusseAI/URf2004/002712

connection with the process steps. Those skilled in

the art can readily make the transition fromthe

process discussion to the resulting end product.

Accordingly, and for the sake of brevity, the

di scussions related to each of the material's

conponents will not be repeated. [0077] Exanples

[ 0078] Several worktops having a natural marble

o

ap rance were in accor ce with the prefgnr
anﬁﬁ%?ﬁ%ﬁF@ogﬁngﬁgslrvention.gggecifically, theEﬁ}lﬁg

tic hinder was

== == o

ratural —aggregate wag marble the polynet
0l Wegh®fcocaktutdie anti m crobpab agent’ was tri chasenrs
lhe sanples are deflned by different |levels of

rictosan. Each_sanpife denonstirated efficacy agalnst
fi veEsghericip ol Ol %r ohes when P@8ted using a nodifibeyrs
yersi on of ASTM Test [Met hod 100. [0079] $anple 1

T : Test ismP t
teaterRaRns e 8 2D | TS P onocyt openes 98487

hnnrt- Ct Aanhl AnnA~~Ie atreyus ﬂﬂ ﬂ 24 hn o

che
LLAA* L IE=] I MHIII \PAYAVAVA VR Fu ) tUT " CUuo [ ||Uu| Q |—QL1IICI I L;I a

¢ol i Aykergilfs figed hours Sal rmaQ;BI a enteritidis 29%ofrs
24 hours Aspergillus|niger 99.8 24 hours$anple 2

Triclosan at 2000 ppm Test Organi sm Percent
Reduction Tine of Test Listeria nonocytogenes >99.9 24
hour s Sta?hlococcus aureus 99.9 24 hours Eschericia

col Sappéer> §Frictosan ah§YH0sPrIA) nonel | a enteritidis >99. 9
24 hours
Test Organism Percent Reduction Time of Test

Listeria monocytogenes 98.6 24 hours
Staphlococcus aureus 99.9 24 hours
Eschericia coli 0157 99.8 24 hours
Salmonella enteritidis - 99.9 24 hours
Aspergillus niger 99.2 24 hours
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Aspergillus niger 99.3 24 hours Sanple 3 (Triclosan at
3000 ppn) Test Organi sm Percent Reduction Tine of Test

WQR@s®14286 nonocyt ogenes 99.0 24 hours St aphl ocPCT/US2004/002712
aureus 99.9 24 hours Eschericia coli 0157 98.8 24
hours Sal nonella enteritidis 99.5 24 hours Aspergillus
niger 99.3 24 hours Sanple 4 (Triclosan at 5000 ppm
Test Organi sm Percent Reduction Tine of TestListeria
nonocyt ogenes 99.6 24 hours Staphl ococcus aureus 99.9
24 hours Eschericia coli 0157 96.0 24 hours Sal nonel | a
enteritidis 97.5 24 hours Aspergillus niger 99.3 24
hours Sanple 5 (Triclosan atCh@f® ppm) Test O gani sm
Percent Reduction Tine of Test Listeria nonocytogenes
98.6 24 hours Staphl ococcus aureus 99.9 24 hours

Egcherigi th h
A d(fhslﬁ(%l.ltb S%Q%agérﬁ AN §n SHeaRnsd élﬁnl.ar t02t4 at of natural

ours Aspergillus niger
héi@ns,@aaimterlalﬁcommmm te structural material having
an appearﬁ simlar to that of natural stone, said
mat er | JIPEBHALEEAY: a natural aggregate, a polyneric

bi nder a polymeric binder,
a curing agent, and

an antimicrobial agent.

2. A composite material according to claim 1 wherein said natural aggregate
material is selected from the group consisting of calcium carbonate, marble, granite,

quartz, feldspar, marble and quartzite and mixtures thereof.

3. A composite material according to claim 2 further comprising a filler selected
from the group consisting of fumed silica, sand, clay, fly ash, cement, broken
ceramics, mica, silicate flakes, broken glass, glass beads, glass spheres, mirror
fragments, steel grit, aluminum grit, carbides, plastic beads, pelletized rubber, ground
polymer composites, wood chips, sawdust, paper laminates, pigments, colorants, and

mixtures thereof.

4. A composite material according to claim 2 wherein said natural aggregate
material makes up between about 85% to about 96% by weight of the total

composition.

5. A composite material according to claim 4 wherein said natural aggregate
material makes up between about 89% to about 93% by weight of the total

composition.

6. A composite material according to claim 4 wherein said polymeric binder

makes up between about 4% to about 15% by weight of the total composition.
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a curing agent, and an antimcrobial agent. 2. A
conposite material according to claiml1 wherein said
woaaanai25@ggr egate material is sel ected from t PET/YRHOP002712
consi sting of cal cium carbonate, marble, granite,
quartz, feldspar, marble and quartzite and m xtures
thereof. 3. A conposite material according to claim?2
further conprising a filler selected fromthe group
consi sting of funmed silica, sand, clay, fly ash,
cenent, broken ceram cs, mca, silicate flakes, broken
gl ass, gl ass beads, gl ass spheres, mrror fragnents,
steel grit, alumnumgrit, carbides, plastic beads,
pel l eti zed rubber, .ground. pol yner conposite wood ..
SR ps, AcRmPaSHe maispal At aloRaingh JHELLSa Byl PsHe binder
: i osition.
o i e FSor (PR 1o Ao 10D Sl i TPA4E! omposition
mat eri al nakes up between about 85%to about 96% by

ight of the total. conpositjon.. 5 conposite . .. .

¢ ori A CORROSHUPAGTIEGRED RS 1 GaY bReSH ShBy fpgric binder is
QYL LLPEEMTRE Slobp LoBdiBS JHindRRE R MiRAE oBRU¥NbReRPPOIYmers, a
93% by wei ght "of the total conposition. 6. A conposite

metixenreat! pabynoersliang atnoixgire ofmeonemersaing polingerpol yreri c

bi nder makes up between about 4% to about 15% by

wei ght of the total conposition.7. A conposite

mat eri al congfositélinateriaPadebaling fo it 8whefed Shih pblymeric binder is a
bi nder makes up between about 6% .0 about 10% i ght

{ by
opbolymer eued isisclesta Siom thegrowp consisting ekibermoplasticipglymers and
agcordi t m 1 wherein said polyneric binder is
s%egggéeegl%?grlgorwljp%’ group consi sting of nononers, a
m xture of nononmers, polyners, a mxture of polyners,
and a m xture.  of nonhoners._and pol rs..9. Ac osi,te, .
mhfer i & CORROBHEMHFTPLACPEIRE 1 SRET Arfheisis sl BPY BT pinder s a
ggg‘%ﬁ{er bid B s?f%k:ti\iﬂ?fon?ﬂfé L Sup&Rftigg of ﬁ(ﬂgéstté},eviﬂypéé@er, epoxy,

Isting o ernmopl asti ¢ pol yners an
phenolic resin, urethane, and mixtures thereof.

11. A composite material according to claim 8 wherein said polymeric binder is a
monomer and is selected from the group consisting of acrylics, styrene, styrene
derivatives, vinyl toluene, divinyl benzene, methyl acrylate, ethyl acrylate, isopropyl
acrylate, butyl acrylate, 2-ethylhexyl acrylate, methyl methacrylate, ethyl
methacrylate, isopropyl methacrylate, butyl methacrylate, phenols, and furans.

12. A composite material according to claim 11 wherein said monomer is selected

from the group consisting of styrene, methyl methacrylate and butyl acrylate.

13. A composite material according to claim 1 wherein said antimicrobial agent is

selected from the group consisting of organic and inorganic antimicrobial agents.
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thernosetting polynmers. 10. A conposite materi al

according to claim9 wherein said polyneric binder is
w@2@sloy4re¢ and i s sel ected fromthe group consPEL/UA0EH02712

pol yester, vinyl ester, epoxy, phenolic resin,

uret hane, and m xtures thereof. 11. A conposite

materi al according to claim8 wherein said polyneric

bi nder is a nmononer and is selected fromthe group

consi sting of acrylics, styrene, styrene derivatives,

vinyl toluene, divinyl benzene, nethyl acrylate, ethyl

acryl ate, isopropyl acrylate, butyl acrylate,

214t hy lAheyosiae mutertabaccordihy to cieinh 48 whkmiresaid@bdtjthicrobial agent

nmet hacryl ate, isopropyl nethacrylate, butyl

mist EEHG pad 18 PressRig said mafgripl jp grpuantity befvden BB 309 ppm and

n@Pgbbg according to clai mwherein said nononer is

el’ect fromthe group consisting of styrene, nethyl
nmet hacryl ate and butyl acrylate. 13. A conposite

erigl according to clai.m erejn.said . - .
PAbE i Oy pmrER G el acconik foflar ShNoR it seid gntimicrobial agent
cansbadit ARl RfprleAiisaidantetiNGh Aahhstit} Hetvwidea 2804800 ppm and
agents. 14. A'conposite material according to claim
wieb@ppmsai d antinicrobial agent is organic and is
present in said material in a quantity between about
500 ppm and 10,000 ppm 15. A conposite nateri al

ageor diAgbrhositk aiaferith 8ERrding & claiinl 4 MhefedbiaAd amgaiiobisl agent
organic and is present in said material in a quantity

bés aerraanip UM B rageairnd dp e gighiromghe grovg cppusting of
aguithgeiey ARG Fohbotindh B ferbidF aBlnlbeih Cpmppunds having an
andsatsrated lreatied gfoupnimetats, gndagimiorndis tagegs efhibiting the ability to
quarterpary anmoni um conpounds, quarternary anmoni um

c EREBEimETouRh FRIGPORMSIHSIPIfat ed reacti ve group,

nmetal s, and anti m crobi al agents exhibiting the

ability to mgrate through said polyneric binder. 17.
A1Zonpdscdmepasit erataial acmodidg heyclaon ¢ 6 avherei erié antiminrebial agent

coreeteEPr e PR suRi P3N Yoo Rbrhe gy fgne. inc

ZlpRfithione, sodium pyrithione, ortho phenylphenol, sodium ortho phenylphenol, iodo-
2-propynyl butylcarbamate, poly[oxyethylene(dimethyliminio)
ethylene(dimethyliminio)ethylene chloride], propiconazole, tebuconazole,
bethoxazin, thiabendazole, polyhexamethylene biguanide, and 1,3,5-triazine-1,3,5-

(2H,4H,6H)-triethanol, isothiazalinones, and mixtures thereof. .

18. A composite material according to claim 17 wherein said polymeric binder is
polyester and said antimicrobial agent is triclosan, wherein said triclosan is present in

the material in a quantity between about 800 ppm and 5000 ppm.
19. A composite material according to claim 13 wherein said antimicrobial agent

is an inorganic agent and is selected from the group consisting of metal salts,

ceramics containing metals, zeolites containing metals, and mixtures thereof.
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pyrithione, sodium pyrithione, ortho phenyl phenol,

sodi um ort ho phenyl phenol, iodo- 2-propynyl
whedaoglocasbanat e, pol y[ oxyet hyl ene(di met hyl i m nP@¥/US2004/002712

et hyl ene(di net hyl i m ni o) et hyl ene chl ori de],

propi conazol e, tebuconazol e, bethoxazin,

t hi abendazol e, pol yhexanet hyl ene bi guani de, and

l,3,5-triazine-1,3,5~ (2H, 4H, 6H)-tri et hanol ,

i sot hi azal i nones, and m xtures thereof. 18. A

conposite material according to claimwherein said

pol yneric binder is polyester and said antim crobia

agent iAscamposite smiriahheroeding smcldint i 9 ethessdmsdid aptiraectial agent

in eri,al in uantl bet ween about 800 m .

Efgqioamhelgsouw g 0f St Shy el C%GBFH}%BPEF%HY’ tin,
C'le%'dnw‘ﬂﬁﬁ!hebﬂuﬁﬁ“ éidﬁﬁﬁxh”élﬁ&ﬂﬁin@'anagﬁ%uréssth%of nor gani ¢
agent and is selected fromthe group consisting of

netal salts, ceramcs contalnlng net al s, zeolltes

o bos A BtieLF riper Bl pesBidihg 4 et 20 SRindy saidutmiprobial agent

aRbhtaing kiNirahd esgs%mctddercﬁﬁ kiRcireap tomMtinb e el Rcetate, silver
conS|st|n? of salts of silver, copper, zinc, nercury,
Ve

t banzopisasilvepFarhonaie, sHaen longte.calues iofidecsliveniaginte, sityer laurate,
r 0 | 1 al

¢ ST et OB et situd g BRRS L e TRl B REEBEL Blhcaining
S silvedy zedlitts icontadligcdiBdr, fand Mikiueesgherepf. consi sti ng of
silver acetate, silver benzoate, silver carbonate,
silver iodate, silver iodide, sliver lactate, silver

Fr at g, co?ﬁﬁo\é £ nfidi] a?%x@cgr@ihé Y@Elaﬁ’ﬁ('lggvhefénll ¥eﬁ& ant1m1crob1a1 agent
pal mtate, ver Su ceram cs contai ni ng
siid present methb ntawlad: ond amnwmtgatmrﬂ beeweenaabduni 0Q00ypas and 50,000
thereof. 22. A conposite material according to claim
whHBei n said antimcrobial agent is present in the
material in a concentration between about 1000 ppnland
50, 000 ppm 23. A conposite materi al accordln%
cPai m Zslcmvhmséc mageaiall agsionding ta @amlzy@éne@nn send bigwliendis polyester

ant nm.crobi a ent n ositio

And S RO RrorP SR aS RBERRIB b X s oo af BB SRt bGion
pbemwﬁﬂabﬁmqu@p@mk@dm@Kmom@hlaccord|ng to claiml
wherein said antimcrobial agent is

(@]

24. A composite material according to claim 1 wherein said antimicrobial agent is
present in an amount sufficient to demonstrate commercially acceptable efficacy

against a microbe of concern.

25. A finished product comprising the composite material according to claim 1.

26. A finished product according to claim 25 selected from the group consisting
of a tabletop, a countertop, architectural facings, walkways, home furnishings, patio
furniture, decorative stone, indoor and outdoor tile, flooring, mantles, wall facings,

bathroom fixtures, and imitation stone structures.

27. A composite material according to claim 1 further comprising a colorant.

27



present in an anmount sufficient to denonstrate
comercially acceptable efficacy against a m crobe of

W@ owsmL4256 25. A fini shed product conprising theCT/US2004/002712
conposite material according to claim. 26. A finished
product according to claim25 selected fromthe group
consisting of a tabletop, a countertop, architectural
faci ngs, wal kways, hone furnishings, patio furniture,
decorative stone, indoor and outdoor tile, flooring,
mant| es, wall facings, bathroomfixtures, and
imtation stone structures. 27. A conposite materi al
according to claim1 further conprising a col orant. 28.
A_process for the manufacture of a conposit .
s@Puct dr Biocqr s MENFEUF OF SamBesig SHUPHE perial dhg process
ofcomphikial Md@erR oFat ural aggregate of appropriate
di mensi on; conbining the aggregate with a polymneric
bi nder obtirfing Anaimral gggregate of appiopiiatel dimerisiangr e; addi ng
an antimcrobial agent ta.the m xture; djistributin
The i compiing (b oBgEdate AR Aol mGtt REdRT o to A pesieeate and
appideeatitigre; of heat and pressure and vibration. 29. A
process according to claim28 wherein the natura
aggr egafléing gn gadgmirrobiakaggneietthe ;uixiueh that it makes up
bet ween:. % t. baout % wei ght of the total
m xt urglﬁg@}&ﬁ%%r/%%%g% lgc%c%(ggi gﬁgayt o claim29 wherein
t he naftutiag theggikegabe application bl hets esd pReshiet wabtibadtiou!
89% to about 93% by wei ght of the total conposition.
31. A process according to claimwherein the step of
obbai n 'Apgrokéﬁg a@&}r&fn?,lto APGh O er SR Y ARGl %fr%%a@ #89dded in a
aggregate selected fromthe group consisti
c guantitysedr thanamekesqumbdtweergatant 8% t6 ebalgPalq byraeigheof the total
quartzite, and m xtures thereof. 32. A process
al¥8Mng to claimfurther conprising the step of
conmbi ning the aggregate with a filler selected from

the group consisting of funed silica, sand, clay,
30. A process according to claim 29 wherein the natural aggregate material makes

up between about 89% to about 93% by weight of the total composition.
31. A process according to claim 28 wherein the step of obtaining the natural
aggregate comprises obtaining aggregate selected from the group consisting of

calcium carbonate, quartz, granite, feldspar, marble, quartzite, and mixtures thereof.

32. A process aqcording to claim 31 further comprising the step of combining the
aggregate with a filler selected from the group consisting of tumed silica, sand, clay,
fly ash, cement, broken ceramics, mica, silicate flakes, broken glass, glass beads,
glass spheres, mirror fragments, steel grit, aluminum grit, carbides, plastic beads,
pelletized rubber, ground polymer composites, wood chips, sawdust, paper laminates,

pigments, colorants, and mixtures thereof.

33. A process according to claim 31 wherein the aggregate is selected from the

group consisting of granite, marble, quartz and mixtures thereof.
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fly ash, cenment, broken ceram cs, mca, silicate
fl akes, broken gl ass, glass beads, glass spheres,
wWorReosot4266 agnment s, steel grit, alumnumgrit, PEF/DB2e$(02712
pl astic beads, pelletized rubber, ground polyner
conposites, wood chi ps, sawdust, paper |am nates,
pi gnents, colorants, and m xtures thereof. 33. A
process according to clai mwherein the aggregate is
sel ected fromthe group consisting of granite, marble,
quartz and m xtures thereof.34. A process according to
claim 28 wherein the polyneric binder is conbined with
the aggregate in a quantity such that it makes up

t bout 4@6 . abo t f the t
et ur PEESs RCporgingd ul@&i’-ﬁ?}%ﬂ? Spclymera bipdes i cqmbined
S amh he Iag/g@gas iPh Elﬁﬁ{mm&héztﬁt Bﬁké’ﬁfiibe%b@éﬂ ab@t{Q 19 to about

about 10 the total m xture.
pﬂé%@@%“@n&@@ﬂ&mgﬁ@bncﬁaﬁn128 wher ei n sald polynerlc
bi nder is selected fromthe group consisting of
nmononers, a m xture of nononers, polyners, a mxture

of35pol Wfpfo‘éess&ﬂdorﬂlﬂgi 5ttt 3afwiieea REHpoRfiflerRObiv8® riakes up
37. A process accor to claim 26 wherein said

in
pBEYYASRiabow; 6Ye & abayt 40 ﬁ’ch}’y‘ﬁ@ghfeﬁfdhfF totalanigbred from t he
group consi sting of thernoplastic polyners and
t hernosetting polymers. 38. A process according to
cl3ai m 3Vpmsloeyseiccordirigtio i P8 vilerdih RaidmpolyEndridishyeres selected
and i g selected, fromthe group conS|st|ng of

g{ ale&rougquﬂs}stlgg pgmon%rﬁgr)gya n%m [TRONORAGTH, polymers, a mixture

ur, rocess
agfgggﬁﬁg;?gggﬁgln136 mhere?ﬁ%ndﬁgwnéT§nerlc bi nder is

a nonomner and is selected fron1the group conS|st|ng of
styrene, rene eriva V|n tol uene, i nyl
el ends PR ECa RS it SEAerslt s Gl Tnsricopdisgy a polymer
aghy isdeRoctddutoth tlﬁ-;Cgr)zS{lﬁE@nsw@ingbh ﬂlehﬁ&ﬁlbstﬁ:cﬂd@xﬁ&%’and

met hyl nmet hacryl ate, ethyl nethacrylate, i sopropyl
milermessiling polymgtyy| net hacryl ate, phenols, and furans.
40. A process according to claim39 wher ein said
nmononer is selected fromthe

38. A process according to claim 37 wherein said polymeric binder is a polymer
and is selected from the group consisting of polyester, vinyl ester, epoxy, phenolic

resin, urethane, and mixtures thereof.

39. A process according to claim 36 wherein said polymeric binder is a monomer
and is selected from the group consisting of styrene, styrene derivatives, vinyl
toluene, divinyl benzene, methyl acrylate, ethyl acrylate, isopropyl acrylate, butyl
acrylate, 2-ethylhexyl acrylate, methyl methacrylate, ethyl methacrylate, isopropyl
methacrylate, butyl methacrylate, phenols, and furans.

40. A process according to claim 39 wherein said monomer is selected from the

group consisting of styrene, methyl methacrylate and butyl acrylate.
41. A process according to claim 34 wherein the polymeric binder is polyester.
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group consisting of styrene, nethyl nethacrylate and
butyl acrylate. 4 . A process according to claim 34

wob@se14256 he pol yneric binder is polyester. 42. PET/US2004/002712
.process according to claim28 further conprising the
step of placing the aggregate and binder m xture under
a vacuum 4 . A process according to claim42 wherein
the vacuumis maintained as the mxture is distributed
into the nold. 44. A process according to claim 28
wherein the step of curing the m xture under pressure
conprises the application of a vacuum 45. A process
accordi ng to claimd42 wherein the curing step

rlsesthea I|cat| t between anbi ent and
[t Foproesss saboning o caae 25 Wb AT omel iy Hep6! placing the
gg@%oeﬁﬁagnﬁeptntﬁgre%aa%%%utﬁ. betvveen. about 70 tons

ut 140 tons. 47. A process according to claim
28 wherein the step of adding an anti m crobi al agent

t he ,aggr egat e nd bi der m.xt ur rlsesa
LA and TOGTOBea A gdR £ T 2GR s SV Ggs Byenings the
binfidgire ¥ didtHbeted 480 1t MpACESS according to claim 28
wherein the step of adding the antim crobial agent to
t he aggregate and bi nder m'xture conpri ses addi ng the
2! % F 8RRl GOl IR 48500 B Bl BRIy wncer
t préxb@t RoRPrivkrahe hﬁplioﬁﬁoﬁbﬁpvaﬁluﬁhddl ng the
anti m crobial agent to the aggregate and bi nder
m xture conpri ses conbi ning the antim crobial agent
Wigh a ¢ t [ jJperobial
gt AR Rt i P e Sz e
Aappliaéess oﬁhmlbdtwagntambmdnaamri aAHunPeo°€l.n t he step of
addi ng the antim crobi al agent conprises adding the
antim crobial agent to a polyneric |ayer adjacent an
ouker SUBfRES dREordite 16 WlaRH 2B iR said bppRePpR6RBSis between
according to claimwherein the antim crob| al agent is
s ebewt7@dohs and dHost tdbieps.consi sting of organic and
i norgani c agents.

47. A process according to claim 28 wherein the step of adding an antimicrobial
agent to the aggregate and binder mixture comprises adding the antimicrobial agent

directly to the aggregate and binder mixture.

48. A process according to claim 28 wherein the step of adding the antimicrobial
agent to the aggregate and binder mixture comprises adding the antimicrobial agent to

the binder prior to combining the aggregate with the binder.

49. A process according to claim 28 wherein the step of adding the antimicrobial
agent to the aggregate and binder mixture comprises combining the antimiciobial
agent with a colorant and then adding the antimicrobial agent and colorant to the

aggregate binder mixture.
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52. A process according to claimwherein the

antim crobial agent is organic and is added in an
wa@emani42suf ficient to constitute between about PGDOSIIP4H002712

and 10,000 ppm of the total mxture. 53. A process

according to claimb52 wherein the antim crobial agent

is organic and is between about 800 ppm and 7000 ppm

of the total m xture. 54. A process according to claim

52 wherein the antimcrobial agent is an organic

antim crobial agent and is selected fromthe group

consi sting of quarternary ammoni um conpounds,

gb@r t e Anaroyesa anmdingmdaim 08 chchetedny 't}m@teqmﬂﬂddﬁtguhamﬁnicrobial

rea%%lve crouad net al s, 4% ntlnlcrob gents

e HHFYPRYSTREdINgIthS Wm%lsf @F&‘i"é 9 HPB @fr?f1§ gt adjacent an outer

pghyg&gwaebdlﬁ:gphxt@gd m xtures thereof. 55. A process

according to claimb54 wherein the antim crobial agent

i's selected fromthe group consisting of triclosan,

i 1 odonmeth | f.one,,zi.Nc rithione

ps ! Sth QCesy raf%)(ysclhaﬁg g/lpmgﬁ g\fhere xgﬁ}e%tlap?rﬂglafageng 1s selected
phenythe E;ﬁn%' conbi %@ﬁa ayd 1nBi¢§aYﬁc°<@'eﬁ@”Ht e,

pol y[ oxyet hyl ene(di net yl i m ni o)

et hyl ene(di met hyl i m ni o) et hyl ene chloride],

pi C h azin
PAPEL RO el R A0RAR §) pIRLASHRE g e s o
| ail B-addédini etm@nhmﬁlt Eufﬁn?.ﬂdn% dohBtithiteeehddtnl about 500 ppm and 10,000
|soth|§§allnones and m xtures thereof.56. A conposite
tad gry to claim55 wherein the polyneric

bi nder is polyester and the antim crobial agent is
triclosan, wherein the triclosan is present in the

mht.er i Al procesa acpoading to/clbit ﬁ%whemlimthe a&ﬁmi@phinhatgén’éﬁ@ﬁganic

SR it Ao SOUR ErC i (R e B RYEHEIAR: [

sel ected fromthe group conS|st|ng of netal salts,
ceram cs containing netals, zeolites contai ning
med.al sA pracesprasqonding tq ¢leine 52 Whegin ﬂnemmbmgblab&gﬁtnﬂlsmg organic

L S RIdBi AT Lol e L ERED Bon iR lorghangrmary,

C&RRvhiunZ boapolls Ciafternhtylamm6afim &brﬁﬁﬁﬂnﬁs h®Ahg BMimsaturated
cadm um chrom um and m xtures thereof
reactive group, metals, and antimicrobial agents exhibiting the ability to migrate

‘through said polymeric binder, and mixtures thereof.

55. A process according to claim 54 wherein the antimicrobial agent is selected
from the group consisting of triclosan, tolyl diiodomethyl sulfone, zinc pyrithione,
sodium pyrithione, ortho phenylphenol, sodium ortho phenylphenol, iodo-2-propynyl
butylcarbamate, poly[oxyethylene(dimethyliminio) ethylene(dimethyliminio)ethylene
chloride], propiconazole, tebuconazole, bethoxazin, thiabendazole,
polyhexamethylene biguanide, and 1,3,5-triazine-1,3,5-(2H,4H,6H)-triethanol,

1sothiazalinones and mixtures thereof.
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59. A process according to claim2.24 wherein the
anti m crobial agent contains silver and is sel ected

WO e@i014266 gr oup consi sting of silver acetate, BCT/WS82004/002712
benzoate, silver carbonate, silver iodate, silver
i odide, sliver lactate, silver laurate, silver
nitrate, silver oxide, silver palmtate, silver
sul fadi azi ne, ceram cs containing silver, zeolites
containing silver, and m xtures thereof. 60. A process
according to claimb57 wherein said antim crobial agent
is added to the mxture to constitute a concentration
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silver carbonate sﬂver iodate, silver iodide, sliver lactate, silver laurate, silver nitrate,

silver oxide, silver palmitate, silver sulfadiazine, ceramics containing silver, zeolites

containing silver, and mixtures thereof.

60. A process according to claim 57 wherein said antimicrobial agent is added to
the mixture to constitute a concentration between about 1000 ppm and 50,000 ppm of

the total mixture.

61. A process according to claim 59 wherein said binder is polyester and said
antimicrobial agent is present in in the composition in a concentration between about

1000 ppm and 50,000 ppm.
62. A process according to claim 51 wherein said antimicrobial agent is present in

an amount sufficient to demonstrate commercially acceptable efficacy against a

microbe of concern.
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63. A process according to claim 28 wherein said binder comprises a polyester
and said antimicrobial agent is triclosan and the triclosan present in the cured mixture
is between about 800 ppm and about 5000 ppm based upon the weight of the cured

mixture.

64. A process according to claim 28 further comprising forming a finished

product from the cured mixture.

65. A process according to claim 64 wherein the step of forming a finished
product comprises forming a tabletop, a countertop, architectural facings, walkways,
home furnishings, patio furniture, decorative stone, indoor and outdoor tile, flooring,
mantles, wall facings, bathroom fixtures, cutting boards, sinks, showers, tubs, and

imitation stone structures.
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