PHARMACOKI NETI CALLY | MPROVED COVPOUNDS Backgr ound of
the I nvention [0001] The physiol ogical and clinica
wetdsors7of i nhibitors of cyclic guanosine 3',BCF/US2007/018911

nonophosphat e speci fi ¢ phosphodi est erase
(cQGwP-speci fic PDE) suggest that such inhibitors have
utility in a variety of disease states in which
nodul ati on of snmooth nuscle, renal, henpstatic,
i nfl anmat ory, and/or endocrine function is desired.
Type 5 cAGWP-specific phosphodi esterase (PDE5) is the
maj or cGWP hydrol yzing enzyne in vascul ar snooth
muscl e. Thus, an inhibitor of PDE5 may be indicated in
the restoration or naintenance of endothelial and
cardi ovascul ar health and treatnent of cardi ovascul ar
di sorders, including but not limted to hypertension,
cerebrovascul ar di sorders, and disorders of the
WQYEAUSFLER (EnyIPPSI TIONS$ EORyABRASIVESIAIRRIES; MBEHODS OF
[ 0002] Phar i 0 i tive
ool ¢ o PROpIaRN, %ﬁﬁ?@%ﬂ%gﬁ‘gﬁ dFEIEGF
Vardenafil, marketed under the trade nane Levitra(r)
s 2 .00l cel echive inhihi : . _
cur ; G ARIERFARUNE OB BELEY. oo Soharion number
Y180k fitad Auguer 30, 260G whrids isrincarperdted dieraip by vederehee in its
é%ﬂﬁﬁyacokinetic properties of PDE5 inhibitors. [0003]

e devel opnent of a new pharmaceutical agent requires
careful optim zation of the chem cal and biol ogi ca

ﬁ)}\e[{%ﬁ{(?ﬁﬁﬁ)f a | ead compound. For exanple, a

Success drug candi date nust be safe and effective
for its irnfielddddheukmmentiourt her, the conpound nust

D0SS . h . . . .
orof 1 TimtesEnt BVaRAl FRGRA, Pt (ABIATRLGHBRTbE for use in
fouging rbssetsbukes, el exageedusdivid tompositionsrenysefid Sessiorming loose-

. 1,.0] ' . an often
B o B Bl el Mo M B 7 b SR 2T
simlar conmpounds. [0004] Anong the properties that
can Iljmt [.Lity of a potential pharmaceutica
agenfiis f%%%ﬁgébgé to which the conpound is conpl exed
to prVWireismws am exiensivelyfused toi gice pidicor fitraghir efid elietronics
PRTBRUC PABSE0 b heol 0 ot d D205 O HEPonlocilild conductor
materals dwlwkingsapphize, aaAs, Iaknd it witical imaterisds sushiae gnartz glass

' l et j [ apeutic

a?ﬁ %lcr:}%si o’na.Qld ﬁiéﬁtﬁ?{ﬁg% ﬁ‘j‘ Peggaﬁﬁlg] g% SeerL g"féage of conpound
to achieve the desired therapeutic effect. [0005]
Tradifi : J . :
phar rac ol ank cgﬁﬁiﬂﬁﬁ%ﬁé%f%8ﬁ%f&s%;%ﬁ%ﬁ unglg gension. The
wirescwe drivén simaltennopelyas pmgbrasive siukiyrigsupplid befwleew theagires and
WM REL ITREN bipebe SYRERARRroBe P the! \big&sa%’{ﬁésl JP{: Q41§ td Bbrade the
enzgnes, dr ugs, nanopartléieg, Wi t polyetﬁy ene
Vg(prygi@pe; irq‘tga alquﬂijwnf m.ggqq;@ o Ifisbme@l]oﬂ @prg for thc.a production qf large
R b ol P Ml el oA ALl WS
et al. Pharmazie 2002 Jan; 5791):5-29) Pegyl ayted

dr ug ol .ar j :

ol yoor ieugte SR FRep B 4hilaobEhél o MO LHBRL KT Ror i acts o
teingpprt thembeasivg ishiriye whédhrdoga theomttinga dlhas typavsf piecesgrisigplled
to cross the gut, i.e. provides oral availability and
al so acts as a shield to prevent recognition of the
pegyl ated drug by cells of the i mune system and
protects the drug fromrenal clearance (see, Mli neux,
Cancer Treat Rev. 2002 Apr, 28 Suppl A 13-16) As a
result, pegylated proteins, for exanple, have inproved
phar macoki netics due to decreased hydrolysis and a

| onger circulating half-life. Anticancer agents have a
subopti mal pharmacoki netic profile that requires

prol onged or repetitive adm nistration of the drug.

o, oy Y L | .
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adm ni stration per chenotherapy cycle (see, Crawford,
Cancer Treat Rev. 2002 Apr; 28 Suppl A 7-1 1)

weegsloatsed | i posomal doxorubi ci n, anot her PCT/US2007/018911

chenot her apeuti c agent, has been found to be nore
effective and | ess cardi otoxic than the unpegyl ated or
| i posoneencapsul at ed doxorubicin. (See, Crawford,
2002) In addition to inproved pharnmacoki netics,

pegyl ated drugs permt reduced dosing schedul es, e.g.
a fixed dose rather than a wei ght based dose. (See,
Yowel | and Bl ackwel I, Cancer Treat Rev. 2002 Apr; 28

Suppl. A:..3-6) Since, PEG t
B3BBG LBt e BB Hatu e

uBtragonip heicRinfsg, wWhedrgetunting, led shndblaptdives. macoki neti cs,

t herapeutic agents nust be designed on a
protein-byprotein basis. (See, Harris et al. din.

Phar mae luriieis a sd€fthsiod Of @)ra&i@dparfidles i & Foidt wonpiosigionS also

egyl ateq agents | oten,; eduged.dru t Vi a
Sg‘ﬁgg‘f“éﬁ'& Grregy tp @s Gu 'Sa%tt er ﬂ&’c[?’ Shr G o% ?ﬁ abr %1¥es, aterials
shEa sl @@batbid PEEC Widnotdoasd Beroh Saridtea(BaC) havedrer usnd

in snmall nol e uIe than Wt rotejn

007
W@ REOUS SINTHSSt a(‘jﬁ pen emplaye emmfﬂ"ég })(?sutec@}jpredommantly

cofitabhd 26ih éraB&il ROWRicE AlPabIAISes\ird dispersal staghtheof about 1:1 based on
.func nal up havin oved cifi
aidin et soffete Bt bt AR hear Kl Bt Rigtet fhe ol kéiposition
ﬁﬁfo@ﬂﬁ&rﬂ@ dd)ﬁtaﬁnsseewweﬁsdl@blel glycea(&@f ,mod:yeelhyiexm gigla:cﬂ @gPEG), ethylene
e crea t he ree
Rh G ol PREspiiRy Earal i ubich st AP S Mimerged
to a conpound differ in their chenical structure from
t he yps.used.in PEG tec the functi
oo JUEMER Sl Provigh il bR o P rostfiies) #BBlsesses
ﬁodﬂ@ddl?ﬁ@@brtbﬁﬁiﬁaeﬁuﬁha Béca&seﬁhglbra‘l bil amﬁét%meﬁerasioh&n:ie, organic
| ecu r oxi of. 100. t Qns
ERsS o e a0 deEie AR o e e ekl pif ot out
ey, Bué enpoodeoolint pgformahdes dishesul eairictiond)iand pgsteidaning
4&? ivity lof c.0 oundsﬁ$ qﬁr|5|$ t he functi onal
hliigs.aligmafiyes W muagral 0 is not altered due
to less steric hlndrance and greater drug
acce he of the.co und. .
[ Ooog\fll‘na Jé’ﬁ%la B a5 PF@P ﬁﬁferasomeﬁ%\?%:ﬁtg ov%wwéag%%, {1€se materials
di@Ver§ RO ardl theypietgnt phabl@nd with slid asowrndand methods of disposal
har.nacqki neti.c erties is.
A e o Ts BR G il ac e e 5l 10 Perspssd drgp forces on the
Wafer. Behthigh d@af forabadaaileadRd braakhgmel cud pleges durhgitBin slicing.
sel ected from |l ower alkyl, |ower alkenyl and | ower

al kynyl, wherein the | ower alkyl, |ower alkenyl, and
| owerlt adokiidn yHus neeyhiplely aletirabieatol develob smptcmeé @luid Qdmnméions for use

ReinE aBgraneng e st s S oyt thi o, R

Is selected fromlower alkyl, |ower alkenyl and | ower

%WXEY wherein the | ower aI kyl, lower al kenyl, and
I"kynyl may be optionally substituted with one

or norlds hwlen@mnprok/mlﬁea flaidkanmyposhipdfoxyse iCRrmN@R joose-abrasive

a%] 9 Eg Eﬁl ¥r ?n é{h{la Sl%m%q,{)ee? %ngeéﬁipersg? qltﬁ'eg/l.k% I(%r%poéatl so as to

gBotide @v(csmg Rm)rr}omon@o@m{)m;seﬁl indlodbearbri3ive 1GadiniRg praRdsses. As

i hits "‘wf%nggluggweewgal o SR eiprpNe SR ¥ hny sturry

C3a|ky| OH, -(CH2)fl -N(H)(R5 1) and

2
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-(CH2)fI -N(R52)(R53); R5 1 is selected from al kyl,
cycl oal kyl, cycl oal kenyl, al kyl -0 al kyl, al kyl-Oaryl,

wa@bdosnyiz74 al kynyl , aral kyl, aryl and a het er ocRCI/U82007/018911

group; R and R are taken together with the nitrogen to
whi ch they are attached to forma 5- to 7-nenbered
ring which is substituted at a ring carbon with one or
two oxo groups and which nmay optionally contain a
further heteroatom and nmay be optionally substituted
with up to three substituents selected fromhal o, CN
NO2, oxo aIkyI cycloalkyl alkenyl aIkynyI

aral k

AL A e S I RS S R B gl oo,

widiin ﬂxe?aafa%ﬁquﬂrtfdl&mmbkyém at@ e@ﬁahtk@tlonl‘ﬂl'rbtah klylta,ble for a given
CZCGaIkI-OaI al k

lqgge—&rgpwﬁ maepw rQWSf( @%% (’)omposmons of the present invention
peiidebaicktdmt Gt#catingd did thactitinb/chitiak lpydpeme(sCH}h)zfcbncentratlon of the

e e ST e
bre(afzkge\(gr Iﬁﬁﬂlrangr\’l.‘hélﬂuld(cﬁh@))mﬂﬁiﬁ@re sy pN(tRffectlve possess

enm@ﬁ%h%fé Htspgvag%fr Bepedct CHﬁ-PEé" A W}ﬁf g E5 FIighed o Ryt cutting

dadpbydi optigdsy! , al kenyl, al kynyl, cycl oal kyl,

cycl oal kenyl, aral kyl, aryl and a heterocyclic group;

cycl oal kenyl , al kyl - O al kyl, al kyl-Oaryl, al kenyl,

al ky rhy bne adp@bkﬁie,mwmﬁlon @Bﬁbrallil&lmm)adﬂmd cgmpusptlomfor use in
? %/ aken to et her, vvlthl ni t osr Qater

O o 005 T8IV RaRBERE TS camBisiie polykitisl elyep iyt Sater

Witk &R (HER3O Rkt @bmprieenit &dast B0 Falvd waer.het er oat om and -

may be optionally substituted with up to three

substituents selected from hal o, CN, NO2, oxo, alkyl,

cycl gphidodimennh k&ddyding & Hydasbect df &ieléy{/entﬂhycbn irwhdieahe following

fFaft%r% a%zeg{:%‘gpgsﬁtlo%%anecgngwpgéébdé bjr} @)% gta g%élvsle’) gf yethylene
jrﬂolk WEI(E} atdkapbout 200Ky to@saroy% waabrk dfi gome afdbysmﬁhqnts, the
cycl oa :

| Q,
qqgllpgf.lgexg, eq:mgn{ﬁ% 3Eguti§g)n\?/o§%f go%(yﬁ voﬁé%"@(? &g%f?t 255 Yog /od:o about 70
\IOQ%Q’EG abo@! Zifkﬁ\i(ﬂ% th abonti 65 \&;E%g?zﬁé@dxbbnm it tglr:aguqu 60 vol% PEG,
i ng,0 , - - V.
E?@)vo%@w poyii8 1o R D) e S S
peies about ZﬂﬂV&Xo@b@(ﬂ-B(EWRNﬂEKBB&)t 30 vol% to about 75 vol% water,

@é?@\aﬁéf) ot Tod o eies of Atk S ugich R pBFBEVGRE Water. The

vadtkieday lbe daidﬁyzmyll The ytsxlnpaélk(yﬂ camiimhera:lokmm)sb pnamaﬂnbgd viscosity

1%%'@32 gﬂ'@ﬁ\@%&egg g? r o X E}ectgﬁ Erolm convept%r}%i §1s@ds?ty modifiers

suyle b@@ln&mylclayahdtyial Qaﬁj Mbopcﬂ&@,}dart@x&mpthyl@llhbﬂg’ Ie,thylcellulose,
I TN TN RO RN T
alcohol, and xanthan gum. The viscosity modifiers can be added so as to provide a
composition having a viscosity ranging from about 5cps to about 100cps. In some
embodiments, the composition contains up to about 10 vol% of one or more viscosity
modifier, and in some embodiments from about 0.1 to about 10 vol% of one or more
viscosity modifier. The composition can further comprise one or more activator. In

some embodiments, the composition contains up to about 5 vol% of one or more
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which they are attached forma 5- to 7-nenbered ring

which may optionally contain a further heteroatom and
woregosloz73ept i onal |y substituted with up to threRCT/US2007/018911

substituents selected fromhalo, CN, NO2, oxo, alkyl,

cycl oal kyl, al kenyl, al kynyl, aralkyl, aryl, and a

heterocyclic group, each R24 is independently sel ected

fromH alkyl, -CH -Oalkyl, -Oaryl, -Oaralkyl,

-al kyl -O-al kyl, -al kyl-Oaryl, alkenyl, alkynyl,

cycl oal kyl, cycl oal kenyl, aral kyl, aryl and a

heterocycl ic group; R25 and R26 taken together with

{] vatcg]rI Erﬁ esr(;mte%n&g)d eritpglyou@b% \%tl‘f/ a6 I%ﬁgutfﬁcm/oaofﬁmew more
nbee ring may optionally contain a further

ahavamo Atheractvedomay bsselwptei droan tonventieral activaiprapudh agp

R R ynyﬁhef?r“ﬁﬂ}@@ one or more

rastyhmbmnsl ahémtsenm(b,xtoks cangreoglsctedfeont coryegtiongl rust ghibjtors such

a§ etlrlgm%}aﬁn}ng ngfa%gaﬂ(é' fa?tra_&n nng@%g_ﬁz@gﬂgﬁ% {ﬂ%‘ic%mposmon contains

florCabduc Pl 1. vdl a0 QboﬂﬂfequVesléqlte ar mvage tusd inhiilritdrudes
pharmaceutical conpositions conprising the conmpounds

of the invention and a pharnmaceutically acceptabl e

car r |In ran@theb’ wped the éntestiof peen]llyThistgste semithohloe nﬁqmung a fluid

ceut
SRR PRI LY BTGP ARAO L e compriin
mphdngmdibyles glycd cod ma&ylsecls@lht the spmpesitienpuitaingat least 10 vol%
hydrate thereof, and a pharnmaceutically acceptable

YSGil pi ent and/ or dil uents. [0011] The present
i nvention al so includes nethods of treati ng erectile

gﬁ IS ];m%ﬁ %%‘I)t%n% z?ség r{?t\r})g %ré\%%’ﬂ%? E%&réﬁ flreo t n ﬁetﬂﬁtﬁﬁ:ﬁ‘ uSing a fluid
domymnition compesiag Ipeljfethgimllelgﬂumbmq flaaz] IWvé‘Voomtp!UUrﬂdSIFG saw
}%fp%e%grea S hold 28 e\elslrpq'gwdg&rtﬁé/ ﬁg1d ﬂ'[?'ggl‘flghl L'ﬂ'ﬁf'o'r&lly dispersing

es over tituted
ahnsﬂamlr@:ﬂésrxuﬂlnn nm&uldmwpmanlcisn btyfqmch weiking slwsy.rand supplying
Ee%l 1|nC lIm[] |vo rrdcf@Sndl ng of the conpounds. The
% AOaceRI Nt T &al’ n%roved conmpounds of the

i nvention pr ef er abI y allow a m nimum effective anount

of t oun d bl

desi rBATOREr et fe 1y aBh akAEe kR GR N Coliition suitabe

foh eseinyrecipubod augirtgtey aiwiragew samerising ankyethyleneghcol and at least 10

poa}x/i&rk . compliance). [0013] In one enbodinent, the

pr g5ent i nventi on provi des a conpound of the for mul a

A (ARL isJower alkyl; R2 is seI ected from | owner

al kyl In% Eﬁfé{: ﬁ%&eﬁﬁé‘ i’n%@ﬁ‘& | KoY to a"iﬂ@tﬁ@ﬂ ﬁ)rtﬂ?gvldmg a fluid

| oner ™ a ower a ower al kynyl may be

crptlpqsrtmlnlsyltdl!b fari qsmrerrcmr@q@l viite say cHiing cREPsgE Providieg a fluid
&S é}ﬁolnr%mﬁ dé%ﬁgigg?\gretl{%gne 1 Qnd ?ﬂ)fés@%%%at@x”hgﬁormly

on I's selected from I ower
dulsqukmg hiorasive ahlklehfy I\Vlﬁlmdthedl\m cqnm\tym to\{pin ajwerking slurry, and

! o RUEL 1Bt KbiBrbedlBY RS by addi
%mglt@y ,%cugﬂ)\(l\@ J[:tlhl? éﬁﬁ E%% st e on% nor e E%fbcgg%n lm%e? accing
wlateoxy, hydr oxy, CN, NQO2, am no, acyl am no, am do,
carbonyl, and alkylthio; Ais Nor CGCH Bis N CH,

C (S0C2- R4) or G CO R4;
In another aspect, the invention generally relates to a method for dissipating heat

during a machining process comprising supplying a working slurry to the machining
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Dis N CGH C(SO2-R4) or GCOR4; Eis Nor CGH
wherein only one of A, B or E may be N, and one of B

WORrIBRB7L- (SO2-R4) or CGCOR4; R4 is a group PEwiusmo7/018911

the formula: -NHR4 1, -N(R42XR43), -N(R46)2; R4 1 is

selected from C3-C6 al kyl, C2-C3al kyl -OH, -(CH2)

-N(H)(R5 1) and -(CH2)fl -N(R52)(R53); R5 1 is

sel ected fromal kyl, cycloal kyl, cycl oal kenyl ,

al kyl - O-al kyl, al kyl-O-aryl, al kenyl, alkynyl,

aral kyl, aryl and a heterocyclic group; R52 and R53

are taken together with the nitrogen to which they are

attac . - t.0. 7- [ j | 1o

BhhE5BE MRl S ool Bnf SRREBIER 1)<l Atabidd oive water, and

graniyespaticlesvmibirmimytisparsédinghd polyethylahegkycplandlyester, wherein at
eteroat o ' ' - W :

(255 B BRAHRRNE PR PR B AT hd Wi il Brorking

flsid Withowster Bdidng the seichinirexproeasatafuktpbr dissipate heat.

C2- Coal kyl -O-al kyl ; R43 is selected from al kyl,

C2- Coal kyl - NH al kyl , C2-Co6al kyl - O al kyl, al kyl -CO 2H,

C2- Cohl dapkheChOct thejihy¢nBioalgkydrplly G2atGoalakfid Cpmposition for use in

B 3 s 3415 e D 58 v v,

whtreit walef isgreseheinghofipidsompositiom in af amgudiisaoh thay the viscosity of a

12),(R 13 - . - _ 4 .- - .
sl ks Gty Vs g M A g p g g Seion
edpédd b33t leamntl S 2) O (CH 2VC(O R 14 , each R1' is

i ndependently selected fromH, alkyl, alkyl-0alkyl,

al kyl -O-aryl, al kenyl, al kynyl, cycloal kyl, )
cycl oRinbedipigntsacabidyig todhiglaspeetiofthh etventiery edni inclydeothg; following

ach 3 i .sel.
BB NP ST LSRRI 6818 G Sl et e
wilskopiity ©f adrkinglskeryyformed ky digpersing abtayive partiglesayithimthe fluid
het er cl.i ; n ; .
USREIENCLIENREOUPi Bl LA S O LSS g b
fimesmnidledst 3tSerimesyenloast ddimdsngt lowst 413 tiress, aifeaso Adinap, at least 5.5

' t [

GOL 4 PP MRS SISLES IRLOT ML 8, QRO s
fimesn ab iast, 8. TNmebi@R leagikdtimas, key leasty T timas.lapt event ktiges.
al kynyl, aral kyl, aryl, and a heterocyclic group; each
R14 is independently selected fromH, alkyl, -OH )
- O al kyanothedaspegt, the i@ventiinigeherally rddgies tgeaﬁlkiwc’omposmon for use in

UL [ Forosf B ming RO marfly B Mt ene ety water

wheersin the yissosity ¢fs working sherry ormed bg dispasinigabsasiedagicles, at a

gél%@ﬁ&&?&ig&%{ ﬂ'l_g ?%ﬁn%ﬁ?%%&?%@%@éd_ %?%gfadditi??:ﬁg svater, such

R24
thag eradstosity of the working slurry is at least 1.5 times less tzxan a slurry composition

N

comprising PEG and abrasive particles at solids content C%.

Embodiments according to this aspect of the invention can include the following
features. The abrasive particles in the working slurry can have the same grit size as the
abrasive particles in the slurry corhposition comprising PEG and abrasive particles. The
abrasive particles in the working slurry can have a smaller grit size than the abrasive

particles in the slurry composition comprising PEG and abrasive particles. The abrasive
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-(CH2VC(O) - (CH 2) OR2 1, -(CH2VC(O (CH 2VN(R 22XR23),
-(CH2) -0 (CH2) -C(OR24 ; each R2 1 is independently

waedlosoesd from H, al kyl, al kyl -O al kyl, al kyl - BEHU$1007/018911

al kenyl , al kynyl, cycl oal kyl, cycl oal kenyl, aral kyl,
aryl and a heterocyclic group;cycl oal kenyl

al kyl - O al kyl, al kyl-Oaryl, al kenyl, alkynyl,

aral kyl, aryl and a heterocyclic group; or R22 and R23
may be taken together with the nitrogen to which they
are attached forma 5- to 7-nenbered ring which may
optionally contain a further heteroatom and may be

opt i onal sybstituted wth to.th bstit tS: facs
@eqicé%stnl@a}'n%/ Y8 ‘%F’Bffyé?\{,‘ WW 4 eté’grléﬁlres ’1%’211'81 (%:i'ﬁleia[ IS% li’fe;]ﬁa?tlcles in the
slatk K estpositidrkyomprisigy REG yhd alerasive patidlea e eiscasytyldfthe working

qgrgggén beead%ﬂea_l:s\)tz}'ézl glmsg? :ler;g,_e e%gﬁlg {1@ Eﬁ%sgﬂce{}?%stf § 8%5‘ less, at least 3.5
tirﬂésll(l)éésl', Eliahskw tinresalkélfyht-llé&sﬁu.Wt}n&ﬁ: syt l«laasaB liynegliess, at least 5.5
cycl oa , .cyclo enyl, ara - ar , a
e gt St esseabdedsh & SRR Recrr oD LRGP gy loast 73
tiriés 1%4, BOENA 8ttﬂndmilbﬁgattlbﬁy 8.artﬁnatlléiﬁ§:hl€ldasi Otimnes l;éss, dtgeast 9.5
7-menbered rin iC opti ona .contain.a further
HRETIeTa PR P A CHES SOt BRMTY FORRERPS GomRriGing Al (55 0
Iumb peresiposydthiylant dy&t hed hndsile parcibieb at solis cdifnt 20 volume
oxo, al kyl, cycloalkyl, alkenyl, alkynyl, aralkyl, '

PFFSA" and a heterocyclic group; t is 0 to 6, vis 1to
6; wis Oto 6; xis1lor 2; yis 1lor 2; and R46 are

ggf Eﬁ%e%@ﬁ{e%giégo CIE\;I/(T%%%%I @%x'ﬁﬁ%i he?aggsptroeaf f(let}i(ri gamposition for use in
RIRANY sbe-sHradikemacidaaing slunmpv@niprising pdipatieylese glycoliade avater,
a compound. of the forgula Al qr. pharmaceuti cal .
SeEEp e faren u et By Somapsiiol R I i Ly doring o
wheriging pRicebs; theoamperahity bf a RarldnglsIBBy doenddrigedigpesing hyrasive
sel.ected from]lower alkyl, and | qwer  al | and | ower
Bﬁ"R?/'ﬁ?W,‘tthgP dopd ‘iqu’é%l?é ¢S ‘é?pR‘iﬁd, M a&\k%ﬁs#gtﬁenyl , and
| oner al kynyl may be optionally substituted w thand
al kyl£hio;,. RA is a group .havi ng e.fornmul a: .- NH- .
N rabagimeen rnisfie o iy 98P orebE i 86 Bin pdblacthetoniowing
Rbityds, The teanetayiire Ofla wokihi2 YN foftné&d Hy diapedsing @bi2sive particles
- N( R5 R53): R5.1 is selected frqm | .. cvcl.eal kyl . <o
whindat DERGomeRin B BF e Eh 1o 15 ot 1A et 5°C,
Rhit\ag| at leasal7 4y, at leastyd°Cantdesst BET et temyic1(°C, girloagy 1 175 At least

g, R re.f.aken to er wwth the nitrogen to which
?%&7 agéggésté’cﬂ’gc?vf”bgﬁdjm a 5- to 7-nmenbered ring
which is substituted at a ring carbon with one or two
0X0 gfou and i.ch may. optional | t aj ri .
ot or BottRReE Atpoth e n Vet ioR R QAR Lol GO ShiBqRoIBRbHER for use in
foemiiy ® bosabistsive enatkingglsbotyechniprisingyedlpgthylbhe gigegl and water,
glflgqein?lgﬁ;éh%a %gagzéi?lgrl K 6%)?683%{?% %élpéra%lxrlé%@yilwmr%ﬁlsm}y formed by
dispersing abrasive particles, at a solids contént C%, within the fluid compositicn is
reduced by the addition of water, such that the temperature of the working slurry is at
least 2°C times less than a slurry composition comprising PEG and abrasive particles at

solids content C%.
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ais lto6; R42 is selected fromal kyl, and
C2- Coal kyl -O-al kyl; R43 is selected from al kyl,

wW@20080213ky/| - NH al kyl , C2- C6al kyl - O al kyl, al kyPc1Z0R1407/018911

C2- Coal kyl - CH( O al kyl ) (O al kyl ),

C2- Coal kyl - CH2( O al kyl ) -al kyl -O-al kyl, -(CH2VN(H) (R 5
1) and -(CH2)fl -N(R52)(R53); R44 is selected fromis
selected fromthe group consisting of -(CH2VN(R
12XR13), -(CH2ZVN(R 1')-(CH 2),C(O R14 ,
-(CH)M-C(OR14 , -(CH2VC(O-(CH 2) OR1 1,
-(CH2VC(O) - (CH 2 N(R12XR13), and -(CH2) O (CH2VC(O R

;ﬁk;, m?%‘yf’o&i%x}gs Lg@@%&@; &9@%&%@ g{ﬁ%ﬁ\fzée io&{;ﬁ{ﬂi@luﬁ ¢ Following

fﬁéfﬁlleg.a{l‘ké/ {abraéiyé paxdicles Eflﬂhe lwlt"(lfrlaih lgﬁlurrl'yitfay |haaél|th;6klame grit size as the
et erocyclic group;cycloal kenyl, a -0 a . .

SRR PO Ui 3y PomBr A ACT RS AIBRARC 4af ghrasiyg pariples. The

abraSivRPaf{cPSA theSwEAGMPS U@y c4R iive aRniiblyr Pt diakihan the abrasive
together with the nitrogen to

! .t t \Nhlq%h he%.are atoﬁacb[%d brasi
PRBIGHSAN $1e S1erTy SHBRBEHUUCARRI NG I anfiﬁb PP BAcG5- 1he abrasive
PRAMA A tfe WEAIKLIuRE tal ik AMhBgiBizd1fa® fHel dbaivayparticles in the
substituted with up sybstituents sel ect

h
S QRS HENGomIE SIS a5t RV RTIE R Dping f gacpining process,
184 tepitaturdrotitehvorkiig/dlurrRiitht fabie3 ey 06y 61 legst @rOUEss, faedt 5°C
R14 is independently se|lected fro

les %lﬁaw §°C sg,aﬂe’ast_ﬁce}psgl, er}st 8° Hf;,_ageggtl&’p: 1951’, at least 10 °C
1o ¥MkasE1 8P lless 2dtH&RY | 20CAkisy Albast E¥ L RS, kil even 14°C less than the
cycl oal kenyl , aral kyl, aryl and a het géocgﬁgl C rouF; 1
temperature gf Fslurry cpmpgsifign gomprising §tdegst 69 yolugiepareapt ppliypthylene
digcol eh@ abrasvé ;:&iﬁbleb @t @lids Port@t20Sloluife pércent.

-(CH2) V- N(R25) (R26), -(CH2)V-N(R2 1) - (CH2VC(O R 24,
-(CH2)V-C(O R 24, -(CH 2VC(OMCH 2 OR2 1,

- ( CHZ2A & oW K tindleyétdddRe )i mB2 3 cents (@SB rredhéreliPWith respect to a
-C(O)IR24 ; each R2 155 i ndep ndentll1 sel ected from H,
paraplr camipppition aradyred ait Yol YBLuge At thah cREIRPFIion; ARy es feferred to
&Y&h,‘lﬂ&d@)ﬂty vamed fAabkea¥imined &l dsyt. Sﬁft&)ﬂly,&ﬁﬂ:o@ity values are

het er ocyclic_group; each R22 and 3 are independently
measeredaigingradinopkiigdigpindle & %%Pk@ﬁ,%t é@ &Bal kenyl ,

al kyl - O-al kyl, al kyl-O-aryl, al kenyl, alkynyl,

aral kyl , aryl and a heterocyclic roug' or R22 and §23

may HetheraseRets apdedantaget of themvarienyEhbegmgaPeRrephiEgm the
Bl16walgl Re&afichOfaReRinSconjudctiod i ith @liecdbcbinPanyifig afawings, illustrating
opti.onal ly g\%nt ain a further hetlero tom and may be

e pripraies Of hgprysntion 8y WY ok S¥3R!5 °F Rt ee subst it uent s

selected fromhal o, CN, NO2, oxo, alkyl, cycloalkyl,

al kenyl . al kynyl , aral ky] ryl, and a heterocyclic

%Nﬁ]:p,%Egg&ﬂP @Pﬁé‘é’g@@gnt ly selected fromH,

al kyl g1G. %eﬁ'rclgﬂbd(%ity Frc@i@fdﬂtest sdhpleabKBkample 2, which follows.
y -

-al kyl - O al -al kyl -O aryl, al kenyl, al kynyl,
cycl oal kyl, cycl oal kenyl, aralkyl, aryl and a

- het erpcy ol depichy eiperatnd profillesRttest sdinples offEkdinple 8| tvhich follows.

the nitrogen to which they are attached forma 5- to
7-menbered ring which may optionally contain a further
het er oat om and may be optionally substituted with up

PESERIEEMN pst i tuents sel ected from hal o, CN, NQ2, _
The fluid compositions provided by the present invention are suitable for use in

various loose-abrasive machining processes including wire sawing, ultrasonic machining,

water-jet cutting, and sandblasting. Such processes can be used to cut and machine a
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oxo, al kyl, cycloal kyl, al kenyl, al kynyl, aral kyl,
aryl, and a heterocyclic group;vis 1to 6; wis 0 to

W®G2008/02B74 or 2; y is 1 or 2; and R46 are bot hPGERUSNBOIS911

from C2- Céal kyl - OH, and C2- C6al kyl - O C2- C6al kyl .
[0015] In another preferred enbodi nent of the present
invention, there is provided a conpound of the formula
B: or pharmaceutically acceptable salt, stereoisoner,
or hydrate thereof, wherein R4 is a group having the
formula: -NHR4 1, -N(R42XR43), -N(R 46)2; R4 1is
selectedfromCSCGaIkyI CZCSaIkyI CH -(CH 2)

N( H) N(R52.X 53) ; is selected .
YarGH %ﬁR T?tlerlalé ya?l&afwut “??QE‘I“B‘-; tRe%W‘FO“ a?WP“@cgcrrm?mlS such as
Spktike, Gy InP, athSf(S/ loptiad! kyatattals such lak WhartAgiiés anddrystal, and hard
het erocycl 1 c group; R52, and, R53 are ta%cg[;wtégl%Wr
Ik AicH ater el oyeh o5 GPTaiiceh TR jrolasde 19 DEstgued as
PrustkQiverAMBDAAEth 4 1iMGINY Vehse. IFor sxdifiplef whitélcataimcdhbigations of
carbon with one or two 0XO

o ps .and whi ch may .
@a'ierlsﬁé‘f‘f‘;90'&%{%‘1'9{156{“%‘?%I?f@ ﬁ@?*ba%‘wawﬁmws and
SiickPaiohy a®Wasdd énilivad sawtcbrmu@, dnd dolildae: sixlltBBIfyirhcbtﬁﬂé@ for other
sel e eqtedfromhalo roug a‘L 1to 6; R42
eree lagserghanivg wethining #rosssseray fﬂfcwasww maggingvarious
mategialsed from al kyl, C2- Coal kyl - NH al kyl ,

C2- C6al kyl - O al kyl, al kyl - CO2H,
C2- Coal kyl - CH( O al kyl ) (O al kyl),
C2 CowlHep Ire felR{gQo Petcghiagd dfithe Writtuls ¥ompofiithdin) (iRess otherwise

sdiBeal P?’f&%ﬁtﬁﬁ% Réé%%y R Y S S 3 U e O he

dohsBiBated s10ERMNpBifion.(CH2VC(O) - (CH 2) OR1 1,
-(CH2VC(O) - (CH 2) N(R12XR13), and -(CH2)X)-(CH2VC(O)R

14 , each R11l is independently selected fromH, alkyl,

a| Kyl TR ahidydompakikiphs Q:tihé )Sl"eserﬁhtk\&:lﬂﬁbn c@hhﬂﬁé/&ne or more water

cI oa cl oal kenyl
srlvilp 5L>398| Anygepygnt et STt sbeelouisaf 4 dedentserhrasyve
ﬁﬁblﬂﬁin@odhlfr{(n@dﬂaki beaislsd/ lgths )Mi‘dcﬁ&il ﬁﬁ'che peyaltoaddneioy] These glycols
a ar al.ken
S ey B e ip R e BT TR R <R el e
palyoethyddsrpl o eIrherfe emlid‘dnmdsm the ghegkis PRG.whi ch t hey
are attached forma 5- to 7-nenbered ring which may

optionally contain a further heteroatom and nay be
opt i WAt inyites w&bietgllj'z@ﬁ 19@eh€taﬂpccbr£tai’hbd #eths lﬂil$d é;dmpm;itkms in

sel ected fr

SRty Feneiniadga oo, ey © apgH Bo xRy Lbased B ol of e
gﬁﬂlu@mp@&mbanrﬂsdrﬁe embl@xhﬂhﬂﬁle,rthé Ylukidoagiositiohs oonthln from about 20
al O ar O aral kyl,, o

y%llk/ykgﬂ ab&ctlﬁ( (19 5 glg?{%}n %TBOngWZ%sP’PyaQO%/ %Sy Y?Vo to about 70
0y18h, A b ¢mb§ldlh&atskﬁrnlpl aboatr 3 oY%, toabyht Giimebl%, in some

Qne1 g 19n% tsltjrom 95 f% tcgaﬂosut l1)‘0 tvgl"/g :and in some embodiments from about 40

vol% to about 55 vol%.

The fluid compositions further comprise water. In some embodiments, deionized
water is used, which has very low conductivity. It is believed that the use of deionized
water will assist in keeping the conductivity of the slurry low such that it does not

interfere with wire breakage alarm systems used with most wire saws.
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ris o 6; sis o 6; RA5 is selected fromis
sel ected fromthe group consisting of -(CH2)

WO NORAZB(R26) , - (CH2)V-N(R2 1)-(CH2) W C( O R24, PCT/US2007/018911

-(CH2)V-C(O R24, -(CH2)r C(O-(CH2)VvVvOR2 1,
-(CH2VC(O) (CH 2)iv-N(R22) (R23), -(CH2VO (CH 2VC(O R 24
; each R2 1 is independently selected fromH, alkyl,
al kyl - O al kyl, al kyl-Oaryl, al kenyl, alkynyl,
cycl oal kyl, cycl oal kenyl, aral kyl, aryl and a
het er ocycl i ¢ group; cycl oal kenyl, al kyl - O al kyl ,
al kyl -O-aryl, al kenyl, al kynyl, aralkyl, aryl and a
het erocyclic group; or R22 and R23 nay be taken
together_ with the nitrogen to which they are attached
f or m Additiop of patps thedWid porppagions akerp t%wlismay jo§ the fluid

GRithbnd ahdlr
TR B OBl rlons can be
selestrdham a5, to previdqapdesigré visegsity| In sqre¢ erbediments) watey is added to the
AHosSA! ot anl mpE Bl NA Uy By Ay
suisahleifor thin wager 91ncmg using aMmisgisaw. dn kyme @népwnents, water is
C(ﬁ‘lltem{éd iQ tﬁé Pl{u’d c%Hf)%E‘int)ns Al a‘ﬁWcl nt Péi‘?@cltl%wg reduce? or mmlmlzes

cycl oal é ar al , ary eteroc
5"%11 avaﬁ@z rqa&k&mwtwag@tcrr@rthw w#etswchuas rtlc;ge :beko@v im mivrons
they are attached forma 5- to 7-nmenbered ring which
gﬁﬁ;onally contain a further heteroatomand nmay be
optl warpeanverfiengl watehsalpble slurtyreompositions.twhich s
}&@H&ﬁfnﬁﬁ’tlyﬁ E&‘muh @lv%ter%lub@yc@ XEg. I‘%JE@)’ lhﬁv&iﬁ%h WCFQL&:BS that lead
| . kenyl, %& , aral gy aryl’, "and & ocyc
t@rlwﬁasefi drag §s gn the wafeny The ;gesewt flaidgompositions provideglecreased
visco¥ities wheR torfpar@ YrifRt@nddrioRalt
e P e S S b OB rample. whn
COMRKBE ap?P@Y%F‘PE%I P@rﬁ‘o slarrram thegresenellyid eompositians mthierrin the
don@EMional PEQ 4 A8 hnd ;ﬁéé@ﬁtoﬂmg cmﬁbs‘,’fﬁor&%tﬁ 9§d¥£‘ih%e same abrasive

mhereln or pharmaceutically accepta

Ratis] %%ﬁtébﬁ@me whidpgencantEtionethe éfumwfél’le?fh using the Hresset fluid

@nﬁﬂsmoﬁg p&deeks B&oﬂéﬁv&&@ﬁyeﬁﬁ’r@ﬁ&' é(feﬁ ?@sl%&@f&% using the
al ky and | ower al kenyl ‘and | ower a erej

Hrﬁegny gwgrcomppgyponq Rdain alprﬁgﬁg, partiglgg of ﬁmrgra Islegitiyan thrase used in

dRAvERonANMkiks, SO bidriey tﬁﬁ‘q{%a ﬁl@ﬂ%zf_le(%%?%; ?ll-UKOy-I é&n%&ltloﬁé sthl

IS selected from C3- C6
POSESSH R [OWGTIYTRStYL) and ( CH2) fl -N(R52)(R53); R5 1 is

sel ected from al kyl, cycl oal kyl, cycl oal kenyl,

al kyl - O al kyl , aIkyI-C)aryI alkenyl al kynyl ,

ar al Ksomg embodimenss. purissfespegd ysing tha presay Aluigh gompesitions
pRESest Ak BBodiQIRAthEAL 1¥st . Sttﬂﬁesrlégsrtﬂ’egmeé'bn’i@ntmapﬂuﬁfé@ ¥ndiff some

attached to forma 5- to 7-nenbered ring which is

eothodiments &g tapbept IPﬁ’gn%lﬁdeB%P GenvEnigenal slurrisgowbsisin the same types
Jlabripive pALicRiacduddB Yt RishiRB 8blids oRIRhAIaAd dhkrid hl% grit size of the
z&eteroaton1and may he optionally substituted with up

ErspeResdersutners s iR e desaet fuid romapsitionsns gm@aer than, the

same,, orﬂbé@}than BYCIFARE BatticleaHKBFRYeD withik ¥R LonvRARAHSY Slurries. For
a heﬁerogycllc

exanYApIe conventxona slurries generally have viscosities ranging from about 200-300 cp.
The present slurries can have viscosities as low as about 30 cp or less, 40 cp or less, 50 cp

or less, 60 cp or less, 70 cp or less, 80 cp or less, 90 cp or less, 120 cp or less or 150 cp or
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group, ais 1to 6; R22 and R23 are independently
selected fromH, alkyl, cycloalkyl, cycloal kenyl,

wa@bkdoglo2B7al kyl , al kyl -O-aryl, al kenyl, al kynyl PCT/US2007/018911

aral kyl, aryl and a heterocyclic group; or R22 and R23
may be taken together wth the nitrogen to which they
are attached forma 5- to 7-nenbered ring which may
optionally contain a further heteroatom and nay be
optionally substituted with up to three substituents
sel ected fromhal o, CN, NO2, oxo, alkyl, cycloalkyl,

al kenyl, al kynyl, aral kyl, aryl, and a heterocyclic

roup; and v js.1 to 6. 17] In another nreferged
Bioobhs irentslinics ReSinbBTAVE isFoRtien P 2018 1 8 Py from 30
é teampepnd having the fornula: wherein, R4 1 is
sel ected from C3-C6 al kyl, C2-C3al kyl-OH, -(CH2)fl
-N(H)(R5 1) and -(CH2)fl -N(R52)(R53); R5 1 is
S Ie lk e FF%ﬂlelﬁr,rk\QlliGrﬁie:ﬁngilngBbsbladﬂtadli\Le :ﬁyclﬂiiﬂalg Eeiﬂg :slurries formed with
-Oal kyl, alkyl-O-aryl, alkenyl, a nyl. .
e ot i Yppgitians uaied Sy v i preselt iy compositions are
HetlRPAB18 k@ Providey |oMdr @lscositicsithat édnve@ibral slarridsg tieaniuhiming

i t h t W0 . 0X0 d. whi ch tional |
BBt AntUPTHHCORSY iP5 St sl ortdine,

substituted with up to three substituents sel ected

"Ll kynbhe Sdifionof Wi 1R g Sminadiln 350 fiFeg Rl djsination of

Heat Quitnig Rebdchifthgfp?dcess. elni sodepaitibdithénts, sedtads addedrto whefluid

al kyl , . cycl oal kyl c L kenyl . .al kyl - O al kyl , . .
Sraeivignt g A asgiyets 4t SO St Buyp oy dTiaib of ooy during wire
£l anteey CAk theowide gaw aits theanstkpletd ywdder dvajurates ot ketting zone,

ith the nitr n to which the re attached farm a, 5- .
Pereby Hminalinh oAt And S CinE hegt EER SHERS S B CAKAEGR. A< ater i
évabblatdd, ek be 3aIy raplenisied daceidl Byadetyciay hadtirélated diress on the
REBPicsR and GHAaFoes Y EPERA Tyt DISTRAT) reakPRs HYME Cutting Wil be
Rdadddyl , aryl, and a heterocyclic group; and v is 1 to
6. [0018] Representative conpounds of the fornula B2
are provided bel ow. [ 0019] In another preferred
embodiF sresdaniple, Wikle goeemribnil slueri¢s proyide ipeoearids agiresty adephate heat
% GO o%rd.haviqg.the fornﬁgg:rgr ﬁ€arnaceut%c%l¥¥enu“ﬂto

SUBH{ORUEIng R ahining piseRSHiF PPt SPRPOTifE, M
inarvesrkinglslirsies, previdal dajthnceRBeatriissRAtian Il sthapaniotetidmkbnts, when
sel ect edl Lr.om| %’elr'? 2l % nq | ! glt Qél oﬁ%ngsitlignm%{re used in
cqnysnianal glaefesiapd siyerigs JpEped SRR the PERREDt I SRIPOsUony
mavidning|prycegses nagersimidpt doadigiohs; tisaidietries fivrekdwisinlg thepresent fluid
or_note hal ogen, | ower al kox hydr o CN o
S fopd e smestifire o ielnn Yoo et oy PR 3:C g than and
us tsBi°€clbesr fhao roatentibnal alutrisXofthed With PBGal RorlexaRgle, when using
@{v%ﬁt%c?r%}%{u%@gﬁﬁ gﬁdcgﬁzriﬁ%% ltﬁy's_i_uﬂlléyalre generally added to the
fdceBat kodm féldﬁ}iéreﬂhli’e)(l?;%@ dDinyriQ’ the process, conventional slurries can reach
C2- Coal kyl - O yi)-al kyl - O al kyl.,, -.(CH2). - 5
ey o B o) e Phreied £hiMer b (R R ep LB of the
syatent tupt] diriagsheh prbéeghes, thy edmysdrityte ofoopoverionalsirries can, in some
al kyl- & al kyl . al.ky] 5 rvil~oal kenyl nyl .
S P earipolt 361 2026 ekt Meibibsture of gpyentional
stayrids peviea kerentacdpilidn ds useid f dantshmetiimes stijéreath 363C duringegrocess.
"ﬂ;&‘s, ?1%et t%l%?)grdau}:rg %{n cc‘;j}'nvgﬁtional slurries can increase by up to 14°C during the

10
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to 7-nmenbered ring which may optionally contain a
further heteroatom and nay be optionally substituted

wowak/oep74 o t hree substituents sel ected from heCDUSION/018911

NC2, oxo, al kyl, cycloal kyl, al kenyl, al kynyl,

aral kyl, aryl, and a heterocyclic group; and vis 1 to
6.[0020] In another preferred enbodi nent of the

present invention, there is provided a conmpound havi ng
the forrmula: or pharmaceutically acceptable salt,

stereoi somer, or hydrate thereof, wherein R42 is

selected fromal kyl, and C2-C6al kyl -O-al kyl; R43 is

sel ected from al kyl, C2-C6al kyl - NH- al kyl,

POXLEH P Wyng mp}klwng PEPIESS inowhich slurries formed using the present fluid -

c%pggﬁl)@ére QH(I%@ lvx{ﬁlk‘,nll MeQuatikyhob added to the irocess at room temperature

-al kyl - O-al ky
(_@°C‘an@e _tqr@pgytpre Qﬁ\q{ngslggr(qaqgsg be F@gﬂa&lﬁad it Frgql%@ug gDé & Rom

bFGRER e Edfe SRbEGHRAsIWitH bbout kg andGy %bﬁi@'eiﬁbbdxments within

cycloalkenyl al kyl - G- al kyl , Ikyl-C)aryI al ke

abpwhATE, in somg wybodiments Within 2poNEL ér-GRg dp Feme, F'aeﬁdmt?flts within

aﬁ&% ﬁ@d Iﬁ%énﬁﬁ%nh)%din?éﬁ%n tﬂeqsnﬁb&%fur%f ﬂuﬁfé@ féunierdqmﬁrg thépresent
they are attached forma 5- to 7- ered rin

ﬂmd ewnnwﬂ@mrﬁ SHvantpined shRoamTeBPEIGH é%z ﬁéf‘lé?"&%? BFRCEd

may be optionally substituted with up to three

substituents selected from hal o, QFE oxo, alk

CyCI da|aggqrdar5:|e Ra@ﬂthe pgﬂsp@;ﬁ?\remxag épc;(g osxtlé)ﬁa contain from

JP)%E@L’M% {oGabBhO85 ol P \Wat¥r. 18 s@m‘é%nﬁsod[xﬂ&ﬁé'—]the fluid compositions
Representative conpounds of the fornula C2 ar

qontain fren abeno vt §0) Yo BB samgepbedimepiadjopabout 30

Rl boutMs BehaeerOn SBReldbblfahbntLA BB bRV E®, idfiﬂ_;out 70 vol%
THEREOF The present application cl aj ms t he g ggf of
60 %0 7 PRIk

watey, angd i gogemlpodiments fram AU o ERbet ¢
August 30, 2006, which is incorporated herein by

refer Ct‘:r‘uld E)gsnﬁgx%s agwﬁheﬁﬁm@%rﬁqé 'vf‘slcfii% em&nﬂer Any

| nventon. Fesent i nvention gener a y re

@gvesisnal \l'lsnodlty, unpd‘sarst foomse lfncxbrzu;w slyrries can prousgds sich g for
slur |es u 0

Sl DGO b o BRSSP Belas ot cnbome

gmalraiing| aaﬁﬂemxcahnformum G HNZD,SQrbOZynlBﬁmk@ﬂlclﬂﬁd ethyfeadlulose,
saws are extensively used to %# % 1S|I|c ﬁr sol a! I
griRiing hwpmﬁmégelhg i yroxyREoPYHf 5* %ﬁeemgf uloge-wglyviny
AbdHol,RAld XaMBhh Slint. ane@&ﬁiﬁﬁleﬁﬂ mgmhdu&aay Oﬁé’fdl.lmttki)er practice of the
mat erj al s |nclud|ngﬁ§ap phir PMJ] §g§5 lithium
Rptent Hventigneis Lapene® B Sagtha%WQFea |sa»§§tea repsRodiym lithium

ARsheBRMsiABAe)P THViRo B! Bbliflefs H®B adfe TR AMEuREs thk alter the
wirte saw generally includes a plurality of wres

Upgosity éﬁthﬁﬁh*é‘? CQIBRRSIHANS afARSINRAr es are driven
si mul t aneously as an abraS|ve slurry is supplled
bet ween the wires and wg glece The wor kpi ece

f or ceWhen padrsh opger Wieé@,sca o madifiey, Prepe edipgh @Y‘gd e

$dSposRIohB i &R0t Gp & dHout B0 vdl% qh spine ¢afbodibhéris, et fhaid
al l'ows, for the prod ction of e nunbers, of

S
CATRRASUEIOHE CORIR, UP 1P POyt YAl é)ne F qoFRKiscosify d"%‘{&#?‘a%'bd In some
SHABGYiMBES Sip t@uﬁddﬁg V% £ 115 aileCethbodighents e \ﬂuichoiﬁ);ﬁSEhmh contain

do the cu t acts to,transpo
fomaboued L valPie St 16 Vahal oned® rmerk Visso S Bpatifist, I¥ ggme
%Q@cﬁﬁﬁnﬂs&'rdﬁﬂhlb(ﬁﬂ 0l2oesa- taab@msvmmmommnboﬂlmg from about 0.3

AT o S S TR 35S soue 2 vors,

sandbl asting. The slurry is a suspensi on of abrasive
particles in a fluid conposition, also sonetines
referred to as a "lubricant”, 11vehicle” or "carrier”
As the abrasives, materials such as silicon carbide
(Si©, dianond, and boron carbide (B4C) have been
used.
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Nonaqueous sl urries have been enpl oyed, wherein the
fluid conposition predom nantly contains mneral oi

w0 pooslo2sM t he abrasi ves are dispersed at a ratPoOT/082007/018911
about 1:1 based on weight. Water soluble slurries have
al so been enpl oyed", wherein the fluid conposition
predom nantly contains a water soluble glycol (e.g.,
pol yet hyl ene glycol (PEG, ethylene glycol, and
pol yoxyet hyl ene gl ycol) in which the abrasive
particles are dispersed. Wiile mneral oil provides
good lubricating and cutting properties, it possesses
poor cooling performance. Further, because m neral oi
is not water soluble, organic solvents and specialized
det erltjerﬂu.ﬁd aanﬁposmpﬁsroad furthec rehindetdne omimuge adtivakdr. fAmnym

t he cut oar cpol.in rf
arSsiions A REis A ara oBiRgve SR e WS BAGE. for oxample,
amihe boratel ana&néthamlmrml Tk hactivators eedeeteralifiivised gﬂ gpopinstion with

\tsl%%gl&? %855 G} aggt Séo ggs?/cp \Evg f If'twsltho et!‘lﬁ adc[1 ?101? Iof Qf[s!:dsny modifiers.
nfecﬂaheatsr 8igeherhlte a@dadun ts amndntrthatrmdilsenabledhspmmﬁty modifier to

avai |l abl e. e Is h e hi t

Fh8ee Pt B DG Py RGPS Erefie e YR AR b e o

dirnagud us@eiy ofthel fhdd Manjo aeta#aage, so€h auilnephaa_okasmm; lprqrvgde
éqns ée%lﬁ@rg"bi}lgb aﬂc r%s%nolr!r%gbsﬁl | gﬁ{% g‘gg)ﬁeqﬁgﬁ fh gssto?tlbe amount

18l disyi aetivatl curofitlsyisqusity mmglmarl Fonexampgavin sbme enbediments, up to

BTN o AR SO PR, el AR £ tors mes

thbusad wtdoteer vnsozdseg neglifidyeviehshxr adtitional berefits are desired.

conpositions so as to provide a working slurry

conposition useful in | oose-abrasive nachining

pr oc eBlsefuid Asmpssatiorlme:raeifmtha ittakdekanegr share fyngicide. Any

Rt St Ren 1181 SR RN Vot ol g goea. The

fiingioRles e gohédallp addrel iflaniachooorgfGsiive (mmlmtmw& or ¢dngrolling fungal
abrasive partjcles are pres t $r
g',rgw@hi %’oggg%mp ; In asogxe embg d(l)nagl{eg o rtg gb(\?/\grbcn\ggciﬁ &Idn%%r H?)%
fungiciteds added. f | ui d conpositi ons of the pr esent
i nvention provide excellent |ubricating and
machi ning/ cutting properties. The concentration of the
co npo'ﬁe norgrof dactbral grgwitdt the T eordpasifians cem &urthes condalin one or
i o r ri
mBP bu:)’;? Eri]es ré.f)%r? 1{[{7&%1%9 &5 ﬂ%@%k&:ﬁ%‘cﬁ@ fgﬁ%ﬁ%gor\g(ﬁe r”f'i]xgse biocides can be
s}:ﬂefcmlt ﬁum any cspestomh ham;@sl ubpskin l@hssﬂ‘bmweonachmmg slurries, such
{ggal}TMePc‘ 2148 o BheY ?(qaxo?@ hfetal %ﬂgd‘nﬁ% or % ufgrﬁlﬁ de Bioban™ P-
cutting 'di sposa ons. I'n one as
l4ﬂn@ m/mbnbleg@tma rféqw ylhpxeirat Eempenya and gprainy ﬁwqucwﬁ mgredients
0 - 18} holi
f nlt&bﬁﬁ’&%ﬁ%}'@%nh@ 2,39 {Zae?h 192 'ml?&hmeﬂg' eYditnbrpholine.

npri si ene glycol and water,” whérein the
Gmtm@ fist3- %S@mﬁ%hvé@w@tbylbvé as¥-triagingst by lgthasol, and has a chemical

FRafl JFRs) gélr@‘éﬁ gé%lupﬁ i£ 9.dcRihiBSPEShe Und HAS a cR%A1AT BRnula of

can I ncl ow ng features. The conposition
Cabl1DHAPr iBieidgdh can belBlded [othe preshefronBOsifignsAngm amount that is

Qﬁ%&% hf.lnﬁnﬁuah% ngéoa&lpﬁ@g @eénab@idwwm YrhOeRBo RIS the

ments, the conposition conprises

hiooides oam fughes minimizser cosral cﬁmsabeewtbbbmonzesemb?dm%s a mixture

Y%e-P. 65 vol % PEG
gﬁ%ﬁ%ld 1sY19n1[d°/€o tcgﬁha{ out %%)&%(l)a?{ %%EJCII}\% a%%g%% ut 40 vol %
to about 55 vol % PEG |n sone enbodi nents, the
conmposition conprises about 25 vol %to about 80 vol %
wat er, about 30 vol % to about 125 vol % wat er, about 40
vol % to about 70 vol % wat er, or about 50 vol %to about
60 vol % water. The water can be deionized. The
conmposition can further conprise one or nore viscosity
nodi fier. The viscosity nodifiers can be selected from
conventlonal viscosity nodi fiers such as synthetic

.
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al cohol , and xanthan gum The viscosity nodifiers can
be added so as to provide a conposition having a

WO R®80%I3ry rangi ng from about 5cps to about | GBCPES200T018911

sonme enbodi nents, the conposition contains up to about
10 vol % of one or nore viscosity nodifier, and in sone
enbodi nents from about 0.1 to about 10 vol % of one or
nore viscosity nodifier. The conposition can further
conprise one or nore activator. In some enbodi nents,
the conpositi.on contains up to about 5 vol % of one or
noreactivator, and in sone enbodi nents about 0.2 vol %
to about 5 vol % of one or nore activator. The
activator can be selected from conventional activators
such Waen pddedhenrotranenedienids iaepaeingd imthe flujthgompositions in

(ﬁﬂbssltll; oGV LA H&%&dﬁﬁerﬁy Qh@ﬁulmﬁ thHﬁan contain from

ors. e rust inhibitors can be selec from
aimnv@ A ivoltako aheut 2 ival¥h bf owsr &r moxstbieride, opspmasaIbafimRats from
?o%ﬁt 6.6 089Y td Soondh tSSVO#‘%, in 3 tisth f‘ﬁ%m 4b'aﬁt 0.07 vol% to about
osition contai romabout 0.1 vol%to about 5
wbl%,carhd omsonoy embediments tfromtichit 068 volh taalbei &S ¥adpect |
the invention generally relates to a nethod for
formng a fluid conposition suitable for use in
form 'ﬁg irhibibowwsinrofshe/ lwosmatrasivegraghiningpars (§:2-ithe yifes and wire
% 9(1 &0 C;mélt?a%? 4 ler @dma%’% |5r ﬁnHFJ}ughﬂﬁlbftgle The rust
I on al ns east 1 % wat er .

anhdnhesrcaaspcécde arwmnvmt@nah rgpt igkihiprs|usgd mépaiee@rasoveanachmmg

U R VRS, QGO s s
’\F\her elssmubptpms de lﬂ'di@dmlstl ﬁmb@mﬁm‘teﬁe%urpy enpRsiigpns [ounts that

éﬁ&nﬁe qﬁggﬁlﬁﬁgp uni fornly di spersing abrasive

partic es wthin the fluid conposition to forma

working slurry, and supplying the working slurry to a

W re ﬁﬁ‘ L RESGE S Re of ﬂo&%%tﬂﬁl&bﬁ§ﬂ§%&nmfﬂ@§ irl m\é%txd E’Jinposmons in
generall'y relates osition suitable for
arseuntsup sribouds apl%euin somp emybcahwmte tbaﬂu@mwmogmﬁgs contain from
QDOCJUY tﬂ%‘l%% ?(LLX %Qlol‘%rbq oftk 01' 054 rutlin @)Ilt({? \gﬁgcﬁﬁe eljnBodlments from

anot er aspec I'nvention genera ates
amuih 8@ vodo tp pbwitdi Wg%allf Jogiecenghndiynents ifrem abgut %BIVQI%@P about 3
Y519, u’? scgn%: Erﬂp(?cﬁﬂllané’\fr&ﬁ aBoW. dw{'&l"’/ng) gollPs \Sto '%nd in some

pr ovi urd conposition conprising po yethy ene
ghb@dlmeallsdrom abawy 615 v tpabeyt, 1 vod¥ed or nl y di sper si ng
abrasive particles wwthin the fluid conposition to
forma working slurry, and nodi fying the viscosit
t he whr diergnbsidiment, ths ﬂw&b@enpﬁﬁmnrcempmseﬁcfmm@!awtu gvdb% to about
g dppg ﬁﬁ@} Gfom hBoRNSaRY, t@ﬁﬂcﬁﬁ%o vol¥8 PERY GRE bﬂd’bnall one or more
gener al | relates to a met for dissipating.h Y
diithie rfgllcamnaebmmrwgtsp viseesity mestifierssichiyatersp &wWSa‘)lomdeS, and

HRE tinfHosd. Yidr ¥xdip ﬁehﬁ Jﬁ%mbaaﬁwﬁ QRERSId Jonepom% Bikains from
urry conprisin et hyl ene glycol, I"east
s 2(apBh to sheyt g@wa@’y wetepFam ebey 1l§m°l%rtﬁ?90lﬂl39p’éi‘3§é’@G from

bifbu B8 K ?tanﬁdtel'@evog%m&hs@nﬂo&ﬁfe? fronfRER 0N @am t%ﬁsut 5

a pOFtI on o ter evaporates to di SSi pat e

hea
aplde pesiaton fuorn ahoutifkl mlfyktq@om 2vel %afungioige: érpnmhthOS vol% to
Lt BRI, b S P Eﬁ’&@ﬁ‘ﬁ) § oolf’/yﬁfshﬁlﬁlﬁﬂﬁslnoﬁit &eh?ﬁry emBodiment, a

anot her aspect, the invention generally relates'to a
fluig @rmmeg icOMPFISESAbOUEES YaI %4 Watht, BHOW ool Gsabout 0.4 vol%
machi ning slurry conprising pol yethylene glycol and
wat er, wherein water is present in the fluid
conposition in an anount such that the viscosity of a
wor ki ng slurry formed by dlsperS|ng abrasive particles
within the fluid conposition rldduced by at least 1.5
times. Enbodi ments according to this aspect of the

i nvention can include the follow ng features. Water
can be present in the fluid conposition in an anount
such that the viscosity of a working slurry forned by
dlsper3|ng abra3|ve partlcles Wi thin the f|UId

o " oy ~ o, T . ~
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times at least 3.5 tines, at least 4 tines, at |east

4.5 tinmes, at least 5 tinmes, at least 5.5 tines, at
wo e@wsn2B74i nes, at |least 6.5 tines, at |east 7PCT/HE®O7/018911

at least 7.5 tinmes, at least 8 tinmes, at |least 8.5

times, at least 9 tines, at least 9.5 tines, and even

10 tinmes. In another aspect, the invention generally

relates to a fluid conposition for use in formng a

| oose-abrasi ve machining slurry conpri sing

pol yet hyl ene gl ycol and water, wherein the viscosity

of a working slurry forned by dispersing abrasive

ticles, Lids. t )

BRI anhid) 20 SR EORBb Ghvole iRl Booacd. ol
bideide, Afdeaboius 0.53i0l% rodt inliibitevor ki ng slurry is at | east

1.5 tinmes less than a slurry conposition conprising

PEG and abrasive particles at solids content C%

Enbodnnmm‘e&nahﬁrenﬁbm@mer dompsisespewthodifor prepaningiiwidon

can i.ncl ude f ol f e e e
cpapprBrRAsP e gt Firig AR SurrH) TP RRHLE comprize mixing
oﬁb 2emdse Wheer sdiulls igheosawith wh@stq provide adluid egmposition. In

OSItI n rls E n Y A

agﬁc}r Ncs éwﬁmaﬁh? PIe %rg: 9?4: 901% a%oﬁ‘P{?f l/etopa%g%f a\\%‘oz/ Jf¥e or

rﬁdl‘ﬁMw&‘r sgruble gymﬂ ig ﬂnawdt\hél o 29i \wé%ria»abmmt?ésmil% water to form a

n co Lisi| .
fhad pontp O Tn oxfia ERPRBIF e e BN R BB PR,
can have a larger grit size than t he abrasive
particles in,t u
abr a SIfl\:;gmﬁ g};ntbo menk %méﬁé%s@}‘t{’xéro&{&gﬁp Elhcfihg gng gﬁn@f@vwcosnty
mbdjﬁemoamgbeolamd Ivmt 12 a¢dopdesce mtb theapres@astet@ds, up to about 5

ess, at .l east s, at least 3.5 tines
‘i"é 0%03? OF fpor vizcost hénOdff}eés;(zsgadgt% a1 east 4.5 times |ess,

at least 5 tlnes | ess, at least 5.5 tines |ess, at

| east, 6 tlne l,ess : .
2ol o, e 5880 e A B8 B A st
tb Itlliﬁégybcﬂ&sd vﬂter] G‘ as hct&laﬁors carelse ddsled Wlﬁ[lt orlveitheut thetaddision of

i .
R e A O
addedinin parecanbodpoéntetaotivaom argd 3dist uaardaxaburaghat@ctlvates the
article
G B B ROt R SRR P ol ot
zfddin@bnemmmse tctovatdron cmgenthnfvotmqmegoranq)rg issosibrmadifiers. The
(\)TH?COE :}IQ(I)I'Q ctlvaltjorg Xa CQJTPJdea Ill?%ls %ﬁ%&rﬁ%ﬂ%h@@f%)! Q'%'co%odlﬁer to
seonposnatmx)m uhn ﬂard ammm l’r@twhaCEM8tt0 ingtpape e yiold stugssion the
of a working slurry fornmed by
& eéﬁgé%“anm‘bg '%OZSSHP\%%;EE‘??CI es within the fluid
conposition is reduced by at |east 2C. Enbodi ments

acCOr gl D! Gl MRS R neibal AfbFUSRIARRIERE dnB et H%%e

the f oW ng flres t enper a wor Kk

Ringicide tbolnmﬁwlcdiymdi watssr The funeinidesioan bp addadcwidly OWthth?lH the

t I

c{]d?ﬁu;n & \q%féﬁ?{ﬁﬁpﬁie rgcggr REVER egésjoﬁQ i?ﬂgl@fdleée g:gt%tengi‘glly added in

areanouraeffeaivel in mmmgz;ngand benasﬂlmmmgl arowtls aBer eﬁmpleafn some
e her
SBBRm AR o BT u ot B FNAE rcias B 80%% 1T ¢

conmposition for use in formng a | oose-abrasive

machining slurry conprising polyethylene glycol and

wat er, wherein, during a machining process, the

tenperature of a working slurry fornmed by dispersing

abrasive particles, at a solids content C% wthin the

fluid conposition is reduced B¥ the addition of water,

such that the tenperature of the working slurry is at

|l east 2C tinmes less than a slurry conposition

conpri sing PEG and abrasive particles at solids

content C% Enbodi nents according to this aspect of the

|nvent|on can |nclude the follomnng features The

. T
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particles in the working slurry can have a larger grit
size than the abrasive particles in the slurry

W@ opo%i3rdi on conpri sing PEG and abrasive partiBCEES2007/018911

During a machini ng process, the tenperature of the
working slurry is at least 3C less, at |east 4C |ess,
at least 5C less, at least 60C |less, at |east 7C | ess,
at | east 80C less, at least 9C less, at least 10 0OC
|l ess, at least 11 OC less, at least 12C | ess, at | east
13C I ess, and even 14C less than the tenperature of a
slurry conposition conprising at |east 60 vol une
ercent pol yethyl ene gl ycol d abrasive rticles at
Sol | 88 SeBPRRYITISN Fol i MetpRs ABHher cRERSHE Afiing g O more biocide

13 e RloP sk wiRl UTEe BiREeSES RSadded eithest Wieoat thewidtition of

respect to a particular, c re.based on
vwspsmn@qllﬁ?mfcttva??ﬁ%@w/% ng}éali“d Ve Bictide? piyegraly added in an
aBRURI dFfeckils GPMidini N aRBcabdllg thelegiaNgroath.afoRd Biocides are
Sui tably, viscosity val ues %g asur ed USIHH h
figithss efip e ve 18 pripmmigingang coptsolyjps 53)2‘ 81ovEh apg e
cﬁ%lmﬁ&hécea Nsheds itk BEREeQbal beaddedes bfthEth}l thiti@eenaad control
parent fromthe foll ow ng descr%¢%%£ﬁ1 %ken in f 4
b@ fungicinddicirrinherongh WiBeHIsHTRg tpgot one or more ungicides
th thﬁﬁilf@&dd&ﬂhﬁ?ﬁfﬂgl %‘gwﬂh €l ine dngbddivvets, uptopoueRyval¥s of one
exanpl e onl BRI E SCRI PTION OF DRAWNGS FIG 1 .
0&16&9‘%?5’0\}1@%6@3@ profiles of test sanples of Exanple
2, which follows. FIG 2 depicts tenperature profiles

of test sanpl es, of Exanp 6‘% \&glchfol gal

DESCRI BImeRmpRAimants, H‘edB?FB RUF RS dEUnE Pre pmore rust

iPRIBRSND thOWISEE1108 vai&, Ttk rddlithibiesrs U&ﬁbé addeadrithisr without the
oose-abrasi ve machi ni ng processe uding wr

addifiongf VisresiaBeriBetaRAVATRY e é? /%‘a'f’? gy, ﬁ}ﬁf&“

1§l§8ﬂ&15 asd gdhdral ?%@Be@fn%mt efEEctiR il fifhibitifg Eotrosidi] For

machi ne avariety of materials jncludin but not

SRAFIPIco P 0516 S HIALDRNIS R ORI LTIrs STy e BER fnhior s

Qagphire, GaAs, InP, and SiC, optical materials such

as quartz glass and crystal, and hard and brittle

materials such as ceram cs. The disclosure to follow

shoulthehRusfonntbd gamd c’b‘ﬁlpo'sitl'éﬁﬁ taf thee bé délnveied tdaicustonr. When a

limting sense._For exa ile certain
BT P oS TSHILIR CPaf o 78 SRRC AT BRrbining pipgess, the user

PN 488 anPdisperSabRpel Iﬁﬁﬁ:l&fwilﬁﬂh ¢lid fhid caﬁltﬂosmons to provide a
concentrations ar based ﬂ¥mnre aw cu

n
werking absassyg Supy- y lilﬁ)lgﬁef £ g ing how n:Wb éb ag%ve partlcles to add to

th® ﬂﬁﬁr@h{p@%itﬂéﬁ bmfbxﬂhe @esfifeﬁ&\ﬁ/\lzaﬁ&‘onwﬂ if the resultiigyduraynbly simple
machi ni ng. vari o eri.als en re
RS IS s Gesviet Al GG MBS i sy
iRk Mlos e rdngel Bametouted(-2pesicebisages twtaf 'e:ﬂurhe) of theuwarking wire
% and are bg,ed on totall 8Iune og t he cepntra rngesmumbe
BPORPOSEIPBod hES ORe cahEeadily feferdinp Bey Ty b R

FUdes B the IMMYESYSRitRMBPbiagethe desifyd mkmg\/mirey Any utrhventional

%J%/sg\%b?aétm%q, cqnga(gsagt (gn al gﬁ%ﬁg |“H#‘f‘|‘bt%§%ﬁ¥ﬁgf‘ 2 u1g gﬁmlggsltlons

MSlﬁdm:g[lbﬁthﬁlt ngﬁea ta; &iliebn bquer(ssce)n ﬂlammdmndd:mroﬂ'bmbrde B4C).
col s |nc ude ut are not e

Bregrens BB comppntionn iy Hore S oy eSOt Ny eSihosicions
Eﬂvilrfgcﬁny desirehslidsbottemeint paititalag pypeltids by I%Hditloﬁlmé the appropriate
wat er soj ubl e enerally contained in the

FRHNds BE ‘Ver?agf‘f‘g‘?fnt s rangi ng from about 15

vol %t o about 80 vol % based on total volune of the

fluid conposition. In sone enbodinments, the fluid
conpositions contain from abows 20 vol %to about 75

vol % gl ycol, in some enbodi nents from about 25 vol %to
about 70 vol % in sone enbodi nents, from about 30 vol %

to about 65 vol % in sonme enbodi ments from 35 vol%to
about 60 vol % and in sonme enbodi ments from about 40
vol % to about 55 vol %
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The fluid conpositions further conprise water. In sone
enbodi nents, deionized water is used, which has very

wo oasooTsducti vity. It is believed that the useP@f/US2007/018911

dei oni zed water will assist in keeping the

conductivity of the slurry |ow such that it does not
interfere with wire breakage al arm systens used with

nost wire saws. Addition of water to the fluid
conpositions alters the viscosity of the fluid
conpositions and, thus, the anmbunt of water contained

in the fluid conpositions can be selected so as to

provi de a desired viscosity. In sone enbodi nments,

water is added to the fluid conpositions in an anount

t hat TheaWiid esmpbsitidisuo fdhe prapams itvientionpdskesa avhigheo sVatey content

table.f f | iLCi i : |
e ek R Eoae By TS R il il o dlmber of
seaeMes The aﬂfbuhﬂ’bf‘cghquﬁlréd‘tatprwm@ﬂlbicm&ipy)smenl snithsa dasired

m ni m es nt al aka
\(Ag:plétt)élzs rg gchﬁ% g&@ {Jcérraéwa%é GarEE%P §“ p|aﬁg bF 901%1@ bfthe glycols
foathis puthbéde, Gloevis biel eo:pexhsxmhaensle bnudy Itieu s Fagluctfon in the amount of

d
didiopssest e TS toRbERonRaDEe raR of LR Py ppunt of

gleculs inahé faldeamgbsitiong ﬁfrdfec e=xluces thérenpwt ef problegs associated with

nt fluid co S|t|o rov decre

Jr&d GBporle PSRRI L SRR AR e BV E RSt qungytion of the
gotabircusg )ﬂit&ly&:.onﬂmsltlenap@d)r&p dvsipesfal obthearsédigluery due to disposal
convent [ ent f

RSt (aeuse i pierir REBetuRe RS whelirdppteps ofglyeols, his
ﬂfrﬁﬁ&lﬁir cldaning smmpmerhtcedmm fomictineEs whmbe ehmmamim@mpletely
? eg,l W, %Frp' grg}t ¢ e?rlieatalbesall ?i%sns gre an?ig shélg’tsthg ﬁ&c(gl‘bt ﬁxgﬁ b&%ﬁer content in
the preasittfluid Smppmm ;ﬂohdumhumced dsattdjssifationh Enhanwed heat

R R S T i
fibetinihB @ombey endibatring weaop v Still furthet, ghycols terd to inbrease drag

lurries fornmed th t flui ONRAOSLt | .
B ron e wREP e HG0ER e Bae T rar Bl G TRERe L RMnined ana
altpigcee SB praveding ailargert dmmmt eﬁ'eatbr drdilesk glperpo i the dosd

0SSess a \i scosi at 1s at.l|eas i .
? sggﬁe,e\ﬂﬁosﬁ%‘o{’ t)shie lﬁr?lrll %os %os (}mns ané dl;la %or%g%ﬁ?ﬁlgﬁ?%’er is reduced,
therebg rethoittg Brealagernf maslenedamd mlopxpefmtl onal slurries,
wherein the sanme types of abrasive particles are used
at the sane solids content, and wherein the grit size
of t hiz habfiattiey beqafiound thestheidsgreased trisapgityi provided py dwensidition of
fluid co It :
{Nﬁ%ﬁ H{ %ngpdgﬁ ?h’&ﬂ]ﬁ’laer I%ﬁ?ﬁbg&tg&lg@g ee lﬁg Y%ﬁgg('ﬁ% erel rﬁéﬁon
Cummt}t, famexamplay frr ihesolat:uﬂumca wpiderecmi/te’menmtmn is required due to

LI es | [
Dot G R S BrosthuBANiE AR hfDet B0 BE r AOMEINOYcosity of
the ﬂtmtvcmpeﬂnmns i acqppdamlce withdhe presanp inyentiers gecipoca guting is
80 cp or less, 90
EOSS%IC’%I&pw%ﬁdﬁé&gFz%)qéﬁs:lgd g{lrellgggeép orl ess. The
present slurries may suitably have viscosities from 30
cp tolb ad“ﬂ ;
per f orrrﬂime re%?ﬂt ive nitéx? ggsﬁgg&qngé aFtBe f(ﬁ\‘brv&xpg bx €8'which
fslmukladot\hetdmnsth@dms diggting in anydwayo rﬂﬁmsqonteotssof adl| %tpd r@fgrences
To [

B e MR ERE bt B C SRR A B AR cited
slurries as the machi ni ng progresses. This |ow
viscosity is provided wthout causing solids settling.
The addition of water to the flbui d conposition can
further assist in dissipation of heat during a
machi ni ng process. In sone enbodi nents, water is added
to the fluid conpositions in an anount that
effectively contributes to dissipation of heat during
WI re saw cutt| ng. As the Wi re saw cuts the vvorkp| ece,

. . g g
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For exanple, while conventional slurries provide poor
and, at best, adequate heat dissipation during a

wora@Riomidmyg process, the present fluid conpositPCHES2007/018911

when used to formworking slurries, provides enhanced
heat dissipation. In sone enbodi nents, when
conventional slurries and slurries forned using the
present fluid conpositions are used in machining
processes under simlar conditions, the slurries
formed using the present fluid conpositions provide
tenperatures during the process that are at | east 2C
ower than and up to, 14C | ower,than conv
P hon LS e Gl Dty SR Pell TP E SRR e Blce. The practics

of fﬂé\fﬁéyemqaaént@humueﬁsplm Lﬂld@ﬁdmemxshgmprcatedsmnvbmeonal
slLurries are en [a 0CEeSS
BB U 18 90 B e beE BN REBRC u i bRAR ully i

15d tefatig@s, can reach tenperatures as high as 36C. In

some processes, a chiller is used to take heat out of

t he S£%ten1and, during such processes, the tenperature
tional slurries can, in sone cases, be kept

bet \A@eﬂuﬂb,%tpoa&&: and padpatsd Hylomav;egsl meortyewper,amnevol% PEG,

of conventi onal ri es, even .C [okS o
A IPPRES 1ok PoIPS frmBgibomie g BiShid st SpHTESh voioe
thieBarlR4vRE AlTHE ﬁasﬁftm@&ﬁltﬁbh W &khxéd wtth UEsH 20@ Rilicng cabste to make

a%?(tgg)ggltgh IZ%LK: : Pg éloo%gr @’I gtﬁ%g&%:\]vgrgéér}?aracterisﬁcs:

quid)&@npoﬁj&qgm@ are ut|I|zed when the slurries are

added_to the ocess, at room

o itasteg 4T PREROIE aor Y TREoRid Sah AR at g pm.
aboutcaduatvifyosontgnper ature, in some embodi nents

wi thin about 4C, and in sone enbodi nents within about
3C, il dde enbodi ments within about 2C, and in some

enmbodi nents within about 1C. In certain enbodi nents,

the tenperature of slurries forned u3| Eresen
f1 ui ChecHpEBsEs Biedar eliGren HOAREL2 RS fYSé?eHi f iiggt o 250 pm

threSlardldid BQiR Alwcess. I n accordance - with the present
I nvention, the fluid conpositions contain from about
20 vol % to about 85 vol % water. In some enbodi nent s,
ER&MPIY 8l conpositions contain from about 25 vol%to
‘about 80 vol % water, in some enbodjnents from about

ol % icasguentomassHiaerrarorin sSEHS BBOHN e OV HRGHp! Strcies”)
@Q@ %rn‘fbg QL HR iR ipaslt 17 Ohéehipidnai et foraded with §@llyethylene glycol

nbodi nents from about 50 vol%to aboutﬁgg ﬂbdééﬁ
(fﬁ@zppwazcvalrﬁ@gw% oashod the flurifg vas provifsd VY T pilicon
M0 siit Hze¥psiisigon! J1SAV0.CASS800) onal Vi scosity

nodifrers for use in abrasive slurries can be used,
such as, for exanple, synthetic clay, natural clay,

sili Cﬂﬁ'@urﬁﬁflb&ﬁp&aﬂﬂlﬂé sl(lﬂ*yf‘c@nibﬁilﬁbﬁ @ds formed byardbimgélicon carbide
and having a chem cal for

BRI BB LA B TRPI L helinafiy present slurry”).
g‘ylg&p&yghg Mhﬁﬁg lalélrl@ Sige ohJ’ISrlQXQU Wa@ ﬁ&dleda:elthdlhcpﬁeus slurry

t |
cpRBiiagp 751 oByRe P coBPAg IO BGTE P DR S| ce

of the present invention is Laponite(r), a synthetic

layered silicate raus sodlun1llth|um

sili cy't’eeylscoﬁﬁlé’sw&?cfg‘frflﬁs VoS Ryasped uSRe By lsacg ge ’%2 spindle, at 60
RNt RedeRMcodtibLhre sbeforth € Table Y. of the fluid
conpositions as desired. Wen added, one or nore
viscosity nodifier is contained in the fluid
conmpositions in amounts up to about 10 vol % In sone
enbodi nents, the fluid conposilfions contain up to
about 5 vol % of one or nore viscosity nodifier, and in
sone enbodi nents up to about 1vol % |n other

enbodi ments, the fluid conpositions contain from about
0.1 vol%to about 10 vol % of one or nore viscosity
nodi fi er, |n sone. enbodl ments from about O 2 vol %to

o n 7 Y T LT r - ~ o~ n 7
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viscosity nodifiers, but can be added with or w thout
the addition of viscosity nodifiers. The activator is

w@ewsnzilry added in an anount that will enabl er€T®S2007/018911

viscosity nodifier to set up a matrix in the fluid.
This matrix will increase the yield stress or the
overall dynam c viscosity of the fluid. Many
activators, such as triethanol am ne, provide
addi ti onal benefits, such as corrosion inhibition, and
may be used in excess of the anmount need for
activation of the viscosity nndifier For exanple in

S odi.ments, up to_abou % of
15808 1 oV Brosit Chrmeastsber RECEMRTHoRat Srte s ineEiGurkls € ysing an
A’Eﬁ&o&)ﬁsm&gd wi thout a vi SCOSI ty rmdl f| er vvhen their

nefits ar

0,
Conposi £ YISFRSTEY Qi C?'EYFPH%‘P*‘T Fﬁt‘&r 'Eff’d’é'ﬁbrr)t%G%?OAﬁ'az vol% solids

TUNGI C3iflon CRbidedmiEsike onal fyngi ci des usascosity, cps

L oase- abrasiyve nnthntnn clurrles_gan hn uead Tha

fungi ci des aH@88@neral | y addeqd in an anount B ective

TTT 1T 1T T ZT g ploocontr ol 11 ng fungal gr owth. 3r
exanple, in sone enbodinents lup to about 2 vol % of

one or rmreJI‘SJhﬁlem de is added. To control b3&erial

gr o h v,%{a,@@ b EhErGTIOR) ForATtd (SRR dqHEouR alurb e dRitione
nore bl ocldes. Sone biocides can further control

fungal growth. These bi c#2d&8l%aplidse sel ected from any

L,UIIVEIISIIIIQ&?Ca%II&CGIq@gZySEO T [ 00Se- abr as)¥&sIHps N NG

slurries, such as Bioban(tm P-148 G otan(r)

Kat hon(r) di B00onadi nes or dl ut ar al dehyde 71

Broban{tn—P-—148 s avair tabte from Dow Chemni cal
Conmpany, and contains the two active ingredients
4- ( 2-/s clemhudemynstrateghibe viscositypfAhepregent glurry|wag much lower than

I
(B PR AR TR 1 Rrcklab ! Allsdontth of the presont shurry
Was ah hastagr amhm than tlteo‘nm@lsane@bgmzmmel shaaies gping SEG200 at
t
tﬁﬁ%@ %55&1 615 R wi @lsettﬁtgtt 1&féésstergtyteat AlerFlvas
ctapad:p@efpnemmlngrsoads maet that is effect ive in
m nimzing or controlling bacterial growth and, in
sone enbodi ments the biocides can further mnim ze
cont rBie sumyedmpgsifignset fagthsio rfablentlnyingesitieon carbrﬂs(gut %Ze JIS 800
\gss thtrf&teqexﬁ alviiy ﬁeaﬂoapgtﬁatm% 50l DRI 195&1; Shi @te ABbsity profile
ungal gr owt , one or nore biocide is
roeastedrdaging mhet enerdtioni dheorpsbiss slusiydormeduprmansaqisongslurry
&Q%tsm%n\ﬁ? b dlorddcs QAR ﬁé@%@én‘?ﬁ%ﬁmoﬁ d"ﬁbfel Uisflicon carbide grit size
ositions contain from about 0.05 vol %to about 2

N3 139G rwasratsogisedin @ Wifiesavperagian b visensithprye megsyred

ity profifes B! e tlvd SRIATER LOTRR Forie N Bigure 1.
%?%%H%%%%aﬂl&lozm\%?%?t ? Iz:tbolutS 1 t\/o | % Sand |an some sure
enb_odi nments from about 0.08 vol % to about 0.5 vol % To
I nhi bflg 19‘9§ern’t’§ﬁ@£bnqgnﬁ3}ﬁl LIORRS hﬁ@ﬁé%hfﬁ@ smdﬂkdﬂlﬂ The present
parts 8 he wres and wire saw), the
e oleanly mmtsarﬁteﬂ@rmh@tlowhwm% ﬁena?re%? @Ercegtfentwnal slurry.
TR Jn&fosm-gg? ] "tﬂé e%&ft%lu?ngfrﬂldl A&d rdslA: AWBlids settling. This

us

convent 1 onal |n |b| ors use | oose- abrasi ve
lowenviseasity 4 exnerted to eduse breakage of Hyim wiafars heredypingdrag force on
foLales, triazoles, silicates or carboxylic salts. The
rust 1nhibitors can be included in the concentrated
slurry conpositions anounts that effectively inhibit
corrosi on. \When added, one or nore rust inhibitor is
contained in the fluid conpositions in anobunts up to
about 5 vol % In sonme enbodi méfts, the fluid
conpositions contain fromabout 0.1 vol%to about 5
vol % of one or nore rust inhibitor, in sone

enbodi nents from about 0.2 vol %to about 4 vol% in
some enbodi nents from about 0.3 vol % to about 3 vol %
in sone enbodlnent from about O. 4 voI@bto about 2

,,,,,, Y T L r - ~ r~ 1 N7 L
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of the follow ng conponents: viscosity nodifiers,
activators, fungicides, biocides, and rust inhibitors.

wo-or080xBMpl e, in one enbodi ment, the fluid conpOFUS200T018911

contains from about 20 vol %to about 85 vol % wat er,

from about 15 vol % to about 80 vol % PEG, from about

0.1 vol%to about 10 vol % viscosity nodifier, from

about 0.2 vol%to about 5 vol % activator, from about

0. 1vol % to about 2 vol % fungi ci de, from about 0.05

vol % to about 2 vol % bi ocide, and up to 5 vol % rust
inhibitor. In an exenplary enbodinent, a fluid

conmposition conprises about 53 vol % water, about 44.5

vol % PEG about 0.4 vol %synthetic clay, about 1.1 vol %

EBCAMPRECT: OpteititnaliethpéRinife budlgatinde, about 0.1 vol %

bi oci_ de, and about 0.5 vol % ru ﬁ i phi bitor. The

pr es e tVRGBIFFIeTet FATHY IRXapBifo (1o sPIESIRL Gy #ith aqueous content

a?ﬁ e&ﬁfvbﬂﬁ%rfdl Siugkye Q\rmﬂﬁgﬁ PEG&ﬁﬁwhﬂ&EH geféﬂéd 5@ Higure 1 were then
orm ng abrasive slurries. e net S conpri se

BEHLIOSIT KOTEM RS sgleﬂoabv@t@fgﬁ SUPE Vgl Fefiilne goETCH CF

wireviwde a fluid conposition. In accordance with the
present methods, from about 15 vol %to about 80 vol %

of one or nore water soluble glycol is mxed with from

20 val ¥a shoraPinht (B8 prbiosnatedisdigatésnbrecheht thiafl the conventional
nposi tion. In cerFaLn enbadi nents, the water sol uble

sgﬁ'syc oResultspegset forth pKigwgto BP WIgies pgge Previdgd at room temperature

pridk L8t AL IR iR Rt ithOsaataruffin BRORditbise ORtirbighwatlihbipescess,
to the glycol .and water. In accor W

at gan e ﬂéh tq§o I
yplesibp FATHE FHBRE capditiogs e Y rssrPEH 8pPrato plcuttinglpthg present slurry
rih 3CO8I16VerMmah fHe@onbdntidES@rry. 'FEHRE vHTRAHE 6&Vestiondd Slurry
Jrethods further conprise addlngqsge_or more. activat o
ingreasse i p PEl INRAPGHALET by FHEashett futins DIecitingragfighe present
S :tiBs RmaMddneidtin tabsut@ddithioaphdift the G prvcebediThis@lebreased

In sone enmbhodi nents w% to about 3% of one or aore h
IEBPFIYF HProfle. aeKated hynthe SRS THIE FEhteSUCHFTalsEPes on the
v fBrsae@ting th RRveR Maktce b file vodTbdsVa{desillt s redastaediage or

nodifiers to,giv; the desired viscosity, and mnet hods
sackingerate foB R 831¢8npri se addi ng one or nore activator

in conjunction wth one or nore viscosity nodifiers.

The one or nore activaé&&s can ?f added. i n

{ .
that APBEBE TS PEERETdReREAf Flediorett BRPnii BV Raes descrived.

it Will B&ohdelitiounsitd thdsb ef SdirakXslal in thg aktGhatrdhcaatbotilifents to
yig{d stﬁess or the qverall q%namic V] cosit%fof t.he
and{fr guodifications comPIARh ARY SYUTHIUHORRBHES PIRSEHJRVention are
FREBle, 81€ oA HicRGrORRhRI theBdope hbid gpifit Gftht disclvged)inyention.
and water. The fungicides can be added with or w thout
the addition of viscosity nodifiers, and/or

activators. The fungicides are generally added in an
amount effective in mnimzing and controlling fung
growm h. For exanple, in some enbodi ments, up to about
2 vol % of one or nore fungicide is added.ln sone
enbodi nents, the nethods further conprise addi ng one
or nore biocide to the glycol and water. The bi oci des
can be added with or without the addition of viscosity
nodi fiers, activators, and/or fungicides. The biocides
are generally added in an anount effective in

m nim zing and controlling bacterial growth. Sone

bi oci des are further effective in mnimzing and
controlling fungi growth and, thus, in such

ci rcunst ances, one or nore biocides can be added to
effectively mnimze and control both fungi and
bacterial growth w thout requiiging the addition of one
or nore fungicides to mnimze and control fung
growm h. In sone enbodi nents, up to about 2 vol % of one
or nore biocide is added. In sone enbodi nents, the

nmet hods further conprise addi ng one or nore rust
inhibitor to the glycol and water. The rust inhibitors

o o N o "
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exanpl e, in sone enbodi nents, up to about 5 vol % of
one or nore rust inhibitor is added. The thus fornmed

wo bass@23ehposi ti ons can then be delivered to aPCT/US2007/018911

customer. Wien a user wi shes to use the fluid
conposition for a | oose-abrasive machi ning process,
the user sinply adds and di sperses abrasive particles
within the fluid conpositions to provide a worKking
abrasive slurry. The user can determ ne how nmuch
abrasive particles to add to the fluid conposition
based on the desired solids content in the resulting
sl ur y sinple calculations. In general, the desired
soliggmgéﬁééﬁ@Fgfion in working Wi re saw conpositions
ranges from about 20-28 vol % based on total vol une of

t he rking wre saw conpositi T -
el R o S RERTRR R By e P38 i ot
cBApasing0 the fluid conpositions obtain the desired

wor Ki n lyrry. An onvent.i onal, abr asi par

can wegygirtyi%’et%%ﬂ%“@ MaISEvheRe 'Wﬂf%‘foﬁg‘ Q(}?}e/t%ﬁl rcg)éﬁ éﬁ&??ﬂ}?ﬁt 10
voPrRasét i ons including, but not limted to, silicon
car bi de (Si C)5di anond, and boron carbide (B C). The

present fluid conpositions can, thus, be used to form

abr agi.ve sThe doynpositipasiftiaond coeprisggabyuidissyael¥tosbbid) vol%

content _and, part.i ar, pro t it of the
s e e BRI B BpfEl s AL aer
particles. The fluid conpositions of the present

i nvenfion possess a. hi ghet ter t o )
conveht i ondl® FMRGES c‘iglil ﬁ%ﬁén.p r%ﬁll sa%ﬁptg%d]e‘?&v\/%ttoearbout 75 vol%
BEGL ent provides a nunber of benefits. The anpbunt of
glycols required to provide the conposition with a

desired viscosity is reduced because additional water

can be useThd conppaaitionalf ciind atiereinghgvateoissddiesrizedai s
purpose. dycols are expensive materials and, thus,
reduction in the amount of glycols present in the

f | ui ds5.conpDisd édrpwiticacifekdmdattber chmething orErPriomore fyéscosity
ampunt of glycols in the fluid conpositions further
PEUHERs the i mpact of problens associated with glycol

di sposal. For exanple, it is oftdn required to renove

at | east ortion.of the.ql o -S| .

compositi 2?;@6 %W%?snfoc? 1 icgab%s%‘ﬁg‘lgg mttﬁ%yﬁgcgsé& s#%‘??‘;e/rsg aeeseleaed
fromdiystheiatlay asiturabdlig Carbdpe @4 serbbphgmethglsehulose. ethylcellulose,

C 0Si ti ons, c0 in I f , :
s Pespsarogonh ot P Shivafh SOMUEE oy AERLS polinyl
slashddeand|xanthaaigeoh .conpl etel y. Further, water is an
excel l ent heat dissipater and, thus, the use of a high

wat er content in the present fluid conpositions

provi fles efhapwoepoditien ofdilaimi pahé¢rein themisapsiaompdifiers are added so
di ssi pation | . . 'S cut ki i Lt

By B0 Ry PREAYE Berlfs Pitliie il FbRCHERER G 10 bR 100cps.
and | owering warp. Still further, glycols tend to

i ncregse d 0 ' j eshiial
mhichgban ﬁ@ga&gé&ﬁr%h é%£§b ﬁé@kﬁﬁgaggﬁgﬂgﬂt pié@ggg“)mxmt
By vplt®uf ohengr moteavisgesityamodifier-of wat er and | ess gl ycol s

in the fluid conpositions, viscosity of the fluid
conpositions and drag forces on the wafer is reduced, )

t her eBy r e@becompbsitarkefpaior 1 wheteimibd camgosition firthee somprises
It has Iu%hg%%rbeen found that the decreased viscosity
BPOYi WET 45V T he addition of water in accordance with

the present invention can enable reciprocal wre

notion. Currently, for exanple, in the solar industry,

uni directional wire notion is2Pequired due to the high
viscosity of presently available fluid conpositions.

By reducing the viscosity of the fluid conpositions in
accordance with the present invention, reciproca

cutting is possible, which will reduce the required

Wi re usage. The present invention is further

o, I e S 1. . f£ 119 I I I T T T
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of the present invention will enploy, unless otherw se
i ndi cat ed, conventional techniques, which are within

wo b@sskisrd of the art. Such techni ques are expPEi/msmo07/018911

fully in the literature. EXAMPLE 1 A fluid conposition
was prepared by m xing 51.67 vol % water, 47. 11 vol %
PEG 0.26 vol % Laponite, 1.1 vol % anm ne borates, 0.1
vol % Bi oban P-1487, and 0.54 vol % triethanol am ne. The
resulting solution was mxed with JI'S 1200 silicon
carbide to make a slurry with 24 vol % solid
concentration. The slurry had the foll ow ng
characteristics: Density: 1.569 g/m Viscosity: 48.1
centi poi se, neasured by Brookfield spindle #2 at 60

rpm j§ondygt barhpsiticiPoilim PWheRinthe dbvasdrus sslestad from
used to slice a 125mX125mm pol ycrystalline ingot into

riptimngiaming and 3WPE PSS a4 wire saw. EXAMPLE 2 Three

conventional silicon carbide slurries (hereinafter
"conventional slurries”) were forn&g as set. forth in to about
Tabl d11. Thecempesitigsofgaim § Whare PHmIBB?'b%? RYFiRing up to abou
59b¥% @k ohEEGROR) achilatd?2 Vol % sol i ds. Each of the

slurries was provided with different silicon carbide

grit sizes (JI'S 800, JIS 1200, JIS 1500). A fourth

siligen canb cBRpSitbn YT QNP RuirtHieP BoniBiSsin® bAEr Myre rust inhibitors.
addi ng sil,icon carbide to the aqueous slurry '

conposition set forth in Exanple 1 (hereinafter

"pregent ShekbMpdsitiSh bf € CAMAERE ha vigd thiabigsrs bresieleeted from
of JIS 1200 was_ added &g t he aqueous slurry

tigshanodanaing And earbexlicsalidr ki ng sl urry conposi ti on

havi ng 22 vol % solids. The viscosities of the slurries

wer e measured using.a Vvisc ter, #2 spi. e, at .6 .

RPN, e TRUBALPT ogming o S8 ComBPHHoR RHIRglS for Bieriprming a

chSclase-\éb_ﬁaQﬁ/%i&ﬁééthﬁ@Ugﬁfr?QampfAisiﬁfglnventS i onal ils ur Iri esI and
urries Forne in n ueous ur clear .

deno rﬁ%‘f‘l"’&tp@&feﬂvﬂ@e\ﬁlg@é?q g’a@f s‘fcﬁ’etl’?)trt&% EHPPSEY m%s at least

1wl lvaer than the viscosities of conventional

slurries. In particular, the viscosity of the present

slurry was at least four tines |ess than the

vi scqsi t i esnefhodaBrediig 9Nald @hiposities inisicogd ARECRMA chtim 1 in a

the same solids .content. Even with such | ow viscosity

WIER B{PPTOPES8 CPMBEEARE: sl urry was capabl e of preventing

sol i ggoviinglthePuid Bompskitibli;y conposition set forth in

Tabl e 1. havi si.licon .carbi.de grjt .size.Jl S 800. was

{ hen e s begiing SR b et Hithin Rt AR R RigS form o
worilgSlurandnd he viscosity profile neasured during the
oper at i on, TEe V\gﬁki ﬂlg sl ur% fo&,msrd A i ng an aqueous

sl ur YPRIZINEART POBHPE HUHE (P JATCENI T T T he present
invention (Table 1, silicon carbide grit size JIS

1200), was al.so, used in a w.e.saw operati :

v oouS vy A snsi Bt s e PREEBHIAow e bl Hire saw
donfpeefgty profiles for the two slurries are set forth

in Figur . The present and convent i S ' o
the SRt e R R T LB lor Pty Ak 1%
waepnstrated a much | ower viscosity conpared to the
conventional slurry. The |ow viscosities provided by

the present slurry did not result in solids settling.

Thi s 1owerA wetlabior pravidieg p dotdcbmpwsitiod soitatle &g in giprocal
thin wafers by reducing drag force on the w re. EXAMPLE
%“eﬁﬁﬁfﬂﬁp%ﬁ% PY&RPer at ure eval uations The two

slurries set forth in Exanple 2 (i.e. "present slurry”

wi t h aqueous content A

21
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and "conventional slurry" wth high PEG content) and
referred to in Figure 1 were then used to cut 125nm

waquwane73zd | i con ingots for solar wafer cells uBCTYSZN7/018911

ETCH CT Wresaw. It was shown that the present slurry

di ssi pates nore heat than the conventional slurry.

Results are set forth in Figure 2. Both slurries were
provi ded at roomtenperature prior to cutting and
underwent the sane running conditions. Throughout the
process, under the sane running conditions (e.g. wire
speed and rate of cutting), the present slurry ran
3-4C |l ower than the conventiaonal slurnry. Furt :
whi | erqvw@n%eﬁ\vmqwa}twgwampyswg8?5&@%‘?&*%%? g0 water, wherein
tHeSIBRRIoRtieh RomYrisds at BASE 1099 Wathtr i ng the cutting

process, the resen slurries r ‘%Eﬁ nhed vvlthmn giplgmo%gma
t hr oygHesRlY tdf?@e"éli‘tgtﬁ FRFNSTRRE" pdheyilad eompg

Mﬁggg@;@rgmprofl | e, provided by the present slurry,
can reduce thermal stresses.on er.s, .resu

| o i PR YRS U A SRy o SEPRgEbuting by
agglnglg@ag&_ or cracking rate for thin wafers. Al though a
er of enbodi nents of the present invention have
been described, it will becone obvious to those of
ordi nary sKidetholdfor dl@sxﬁdthgﬂbatdwmgarmammdfg pmmess dognprising:

and/ or nodifica 1 on i nat.i.ons, and

of t ﬁemﬂw@gé\m’o e rryo'ﬁrrg E’aﬂaggﬁgﬂﬁ‘%“es%n rkm%% é‘ﬁ’%
ﬁq%n%\lnkfﬂioryemy%n&(‘gml &ﬂlﬂaaaﬂlowoﬂ%oﬁatbﬂ;l end:iabraﬁ% patticles uniformly

|nvent|on What ?nggr@ s: 1. Afluid conposition

dispersgd &n thy PPB’Fth?ﬁ?e§ YL U Wiifhsi ve machining slurry

CONPHifdrélf at ﬁ@éthqiohydlﬁa&h@{vww bv@mhtm@ssnpntﬁehaat rantthe

conposition c

st 10, vol ¢
c orrpd%li’l?ﬁ“é]?fnﬁﬁlec‘f’%f?‘mgl %6%‘?‘ ?t?fgduéwgd% 1“‘%1) rad18s to further
dlpate §atvol % of pol yet hyl ene gl ycol (PEG) and about
20 vol % to 85 vol % water. 3. The conposition of claim
1 conprising about 20 vol %to about 75 vol % PEG 4.
The c@IPOSA fuRcdipaditidnforlusetie fdirting A éoosehibrasive machining slurry
dei oni zed. 5. The conposition of claim1 further
8PS ng one or nore viscosity nodifier. 6. The
conpgsdlydtpnert glgdA i ﬁzawh,er ein the vi scosi ty modi fiers

are selected froms nat ur al

Car bo‘ﬁ'&?rgl(‘r‘yate"d%?'c?ﬁ%{; ﬁﬁﬁ“é‘g pesaion mtaﬁyal %ﬁ lfcgsﬂ(leat the
A8doRity Bf a Wyelinxyeirh Yoraekd| byl dispersidpy abrasiyppayles within the fluid
cel I u] ose, 59 | cel | Iose pol yvi nyl al cohol, and
SeapRAsUIRN gEipce at'rlﬁ%st SMBsition of claimb5 wherein

t he VISCOSIty nodi fiers are added so as to provide a

f gn};g&: | O’&&@éld %gmpcm g’lggn%%%n [ : on o r %Qcé‘g% é%gxeg‘d by at

ekt 3GIAGROSI ti on contains up to about 10 vol % of one or

nore viscosity nodifier. 9. The conposition of claiml

wherein the conposition further conprises one or nore

act i vat.or . TR fifileospoyitien df dainoil9 wharein hewlirspsibynisr¢ruced by at

@ |¥)ator is selected fromtriethanol am ne and am ne
FAOEMS  The conmposi tion of claim9 wherein the

conposition contains up to about 5 vol % of one or nore

activ The como [ s

corpr 281 ngA i SFRRETITRE b Bignif 3100}t 2 Hhachining stury

mg:i on of claim 12 wherein the rust inhibitors

are SS&?S hygne g}?lcol and water,
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tri et hanol am ne and carboxylic salts. 14. A nethod for
formng a fluid conposition suitable for use in

wo orosioz374e | oose- abrasi ve machi ning slurry conpeT/s52097/018911

m xi ng pol yet hyl ene gl ycol and water such that the
conposition contains at |least 10 vol% water. 15. A
nmet hod for using a fluid conposition in accordance
with claiml in a wire saw process conpri sing:
providing the fluid conposition; uniformy dispersing
abrasive particles wwthin the fluid conposition to
forma working slurry; and supplying the working

slurry to a wire saw process. 16, A fluid conpositi .
Sul t HPEE B ViRsEsIBPTACRPTHECITY Hrtel Al Brisiyy artcles
aCOLBNHds _%%)ﬁ‘tght TPloN&hd yé@&?, l@'ithﬁ‘a&hel gg}m dm?’(p&isitif;\hsal:dhcetd;ﬂ)ﬁhe
conposition conprises_at e o.water. .17.
GG HORPEVRET A3TaIR] B6 SCor e BRFGE PR 4° rpésy ERER foss than
aSREIRoAGsitidh (cBmPAYNE PG &1Jl 4b0asVd mdrfigepitaslidi cumtant 20 volume
flurd conposition conprising polyethylene glycol and
povgeRty | wherein the conposition conprises at |east 10%
water; uniformy dispersing abrasive particles within

the fluid conposition to forma working slurry: an .

o P91 ng TRENA STRHPASE e SAOIHG 1af BTGV atetes in the
WREBHE QiR hav8 BleaRie it Sizk thanahYbraside p@rticies @ the bRuryA

nmet hod for dissi ?a“ ng heat dur]j E% a machi ni ng process

cemppyitian pempEtinePEEfgd 2PRSIPRIPAGBur ry to the
machi ni ng process, the working slurry conprising

. polyethyl ene glycol, at least 10 vol % water, .and . ]
abr agfve F}I&\etfﬁ%g RMPASIHOf cialmiypgﬁgrgoﬂ%ﬁ aell?rhgve particles in the

wRiking skyenee alsianbr @nGixahal the Wbekie pagicldsdastec surry

portion of the water ev Porates.so di ssi pate heat; and
CPEPPEHPR ﬁ?‘ﬁ@“ft‘ﬁ%P@Erﬁ?pﬁg BIVGiPYH $h wat er during the

machi ni ng process to further dissipate heat. 19. A

fluid conposition for use in.form a | oose-.abrasive.
machiZd ng HedHig cUBRET .la'ﬂ’o:{g‘@F%ﬁ“eth‘éa 25¢BP milﬁlgs in the
WEHkBIz sIAERe R 1Mabedrit sizeth&58 tabiakive partfdlasiial the slurry composition
conposition in _an anmount such that the viscosity of a
CRBPKISRG Pﬁcﬁlf‘?‘{/]ah‘%ﬁ‘wrﬁi}e%i spersi ng abrasive particles
within the fluid conposition reduced by at |east 2

tines. 20. The flui.d conposition of claim19 er.el n .

t he \Abscostheflyid C?@H%%%P%"ffl%ﬁn #be‘gg?regl%f’ Fﬂsc’g(.)s\ﬁgff%]l%‘gorkmg
sidrg} d af RARCSihePRsstharc h Slufy kOmplogitioh Boinprsivg PEGSAnidyabrasive
reduced by, at | ea HO times. 22. A fluid conposition
mgiclesst sp Sf‘i?f‘?ﬁ’hgé YOS PELEBE asi ve machining slurry

conpri sing: polyethylene glycol and water, wherein the
viscosity of a worKing urry formed di rsingy: .

abr astvve p%lﬂt“i“l:‘l"’é%p,osﬁg’n?o%‘bﬁei indoEyne 3?‘%/03%1%%% V% rrrnea%hmmg slurry
d@ﬁ{ﬁgn{g; within the fluid conposition is reduced by

t he

polyethylene glycol and water,
wherein water is present in the fluid composition in an amount such that, during a
machining process, the temperature of a working slurry formed by dispersing abrasive

particles within the fluid composition is reduced by at least 2°C.

28. The fluid composition of claim 27 wherein the temperature is reduced by

at least 8°C.

23



addition of water, such that the viscosity of the
working slurry is at least 2 tinmes less than a slurry

W@ 0wR0%i3r4 on conpri sing PEG and abrasive parti BCEESBD7/018911
solids content 20 volunme percent. 23. The fluid
conposition of claim22 wherein the abrasive particles
in the working slurry have the sane grit size than the
abrasive particles in the slurry conposition
conprising PEG and abrasive particles. 24. The fluid
conposition of claim22 wherein the abrasive particles
in the working slurry have a smaller grit size than
the abrasive particles in the slurry conposition
conpr S|ng PEG, and abra ve particles. 25. The fluid
conpast-t i oft TBd Eampastion uﬁeetmowggangrabéasbvgrmac@r@%g sturry
dofhpritfgnor ki ng slurry have a larger grit size than the
abr asi articles in the slurry conposition
coner(’;{Y‘?‘igyF’Ecgéi?ﬂ:’l agd watery e particles. 26. The fluid

c On'pQShérélﬁndlﬁfnng ﬁhéﬁl@iﬂg\ff@é@d thel tB@ lz‘x‘aﬁﬁ@%f h Woﬂtmé BRirry formed
rking slurry 1s at |east tinmes Fess than a slurr

, %ﬁ%ﬁl% a?fa%}és%?rf'g‘ueﬁgat PE@MH&G&F 24 volmenerceat, guithin the fiuid

@ﬂipo@ﬁloﬁ el OEeddy tHO hdtTBoP 6f QE@I’ su@l‘? thaf'thliéthferature of the working
form ng | oose- abrasi ve

OSI on. for use i

sER Tt ﬁ?@sfg% Erffrpesclsmfﬁm ﬁlgrry ﬁsweflﬂw EPfaPHFipE SECang abrasive
paeticdés at\WbRdsAiontenBRBvoluimPp&sait in the fluid
conposition in an amount such that, during a machining
process, the tenperature of a morklng slurry forned by
di spersing abrasive particles wwthin the fluid
conposition is reduced by at |east 20C. 28. The fluid
conposition of claim27 wherein the tenperature is
reduced by at |east 8C 29. A fluid conposition for use
in formng a | oose-abrasive machining slurry
conpri sing: pol yethylene glycol and water, wherein,
during a machi ning process, the tenperature of a
wor ki ng slurry formed by di spersing abrasive
particles, at a solids content 20 vol une percent,
within the fluid conposition is reduced by the
addi tion of water, such that the tenperature of the
working slurry is at least 2Ctinmes less than a slurry
conposition conprising PEG and abrasive particles at
solids content 20 vol unme percent.

24



