METHODS AND SYSTEMS FOR LEACHI NG AND RELEASI NG
SI LI CONE HYDROGEL OPHTHALM C LENSES W TH SURFACTANT
weRMIIEINS FI ELD OF THE | NVENTI ON Thi s i nvent i 8aT/US2006/048078
relates to a process to produce ophthalmc | enses nmade
fromsilicone hydrogels. Mre specifically, the
present invention relates to nmethods and systens for
| eachi ng conponents from an ophthalmc | ens and
rel easing the lenses fromnold parts in which they
were fornmed. BACKGROUND OF THE INVENTION It is well
A Kemzile Sthained NVIQS Tramsdstor UaingoGraigeHItN SoupceiDeain Regions
vi sion. Various contact |enses have been commercially
produced for many years. Early designs of contact
| enses were fashioned fromhard materials. Al though
FIEDESOF EREERNVENTION!| currently used in sone
applications, they are not suitable for all patients
[oaug to theidinPaflonGemidrb tiEeln oF abhigoys WRAWSstrain and
perneability to oxygen. Later devel opnents in the
compfRisSiofl d&hhh®d régosdf t contact |enses, based upon
hydrogel s. Hydrogel contact |enses are very popul ar
today. These |l enses are often nore confortable to wear
than contact | enses made of hard materials. Milleable

PRICH ASOP1¢H RENAGTS ARPe manufactured by formng a
I ' I

ens in a multi-part nold where the conbined parts

O, PR S SRS M I iy

R T L e S L
f h i th f. .
megtgpn\ég%?ra g{orrﬁ?,ggf %s?atncg Q Hb%éﬁé’c{‘ %gcc\#b éecfrr%g?%q z%%l\ﬁﬁ ;slﬁurge/dram

ens afd a seco
SRS 5F SO s
T N R ME AT AF T .

| d por.tions d subsequently cured, The hydrogel .

tert R Srfig i b GReg IR § SHECRREHE CRRRIE IR 8 %ﬁ bedizsusied in

to either. or both heat and |jght, The cured hydrogel
copigprrionwith Figwe do r%(?cﬂamtaélyt i56 “SrAfidpbRePmne LAwtien d

ortiaons, Follow ng cure, traditional practice
Trapsiston Rerfarmancs Rabapsemepior VSoisiabNe. SR 4fap@dilad duneno,

| ens remains remai ns adhered to one of the nold
20B%rtions. A rel ease process detaches the lens fromthe

remai ning nold part. The extraction steprenoves

unreact ed conponents and diluents (hereinafter

referred to as "UCDs") fromthe | ens and affect

clinical viability of the lens. If the UCDs are not
_extracted fromthe | ens, they may nmake the | ens
BWWMQU%QWMQM to prior art, release

of the lens fromthe nold can be facilitated by
[0@03}osur e Bigutelkisladiosst @caonm GlévationSaddw BE a Sabditatedwing a

which act to swell the Iens and | oosen adhesion of the
p dhansel tagd hehafid] dicldReffocUiansis@r (FETRSRBHGated irB@k ipfior art.

solution can additionally serve to extract UCDs and

-[000wr eby nNEikerd DR d @BSs-BRfiend dTEwHtion i P a\WaBiraf \howing
clinically acceptable. New devel opnents in the field

onB @4oliRfert &f 9%@%5@1@8@ @ehiliRl repich SBaen ERgMesi | | cone
hydr ogel s. Known hydrati on processes using aqueous
solutions to effect release and extracti on have not
been efficient with silicone hydrogel |enses.
Consequently, attenpts have been nmade to rel ease
silicone |l enses and renove UCDs using organic
sol vents. Processes have been described in which a
lens is immersed in an al cohol (ROH), ketone (RCOR1),
al dehyde (RCHO), ester (RCOOR ), am de (RCONRLR') or
N-al kyl pyrrol idone for 20 hours-40 hours and in the
absence of water, or in an adm xture with water as a

o o ~ ~ NN AN\




solution including at | east one of: a |eaching aid and
a release aid. As used herein and al so defined above,
wo b@7wesspe " UCD' nmeans unreact ed conponents andPCT/US2006/048078
di l uents. Treatment According to the present invention,
treatnment can include exposing a cured |lens to an
aqueous sol ution which includes at |east one of: a
| eaching aid and a release aid. In various
enbodi nents, treatnent can be acconplished, for
exanple, via imersion of the lens in a solution or
[0005)0si ng Hiperel3eina crossssctiiongl allevatibntview of 4 subsamieshowing
enbodi ments, treatnent can al so include, for exanple,
an6her @nbodifrenofor pheilg tegsileverafdn tHeathansdlirégibn @f hdha channel.
solution; increasing the level of release aid in the
[osog]ut | on Rigurd 4l i8 \e&lrosWeblisi 2t e viabiofi VWS of &bewtateilluithing
| ens; mechanical agitation of the |ens; and increasing
ont Bebb8MEdnt 8r PIEARE tebsHle btbaih B8 ahQl &aBE thMsRtdraN @bnjunction
sufficient to facrlitate adequate renoval of UCDs from
will @elfS8iatiBl oPRY% Rhindld rﬂﬁ'ahki%}.' ng exanpl es, various
I npl enentations can I nclude rel ease and UCD renoval
[0?6’7? S %g&@% fssa%gssps)écﬁ‘@xyal oJle\ﬁati%ﬁtvqav BF 9§ al oWix[fg
enses are-subnerged in a solufion contained In a
ant){h)éf gmf:?tﬂhlekp forgﬂ% {eﬁx% 1?edst&% bR Qn QlfCh tfhsistdr Shen
vertrcal proces e Tenses are exposed to a
continuous. f 13 | ution t i ncludes at | east
£ a%rﬁce&eo Ny oﬁjél gé@%?'gh }n‘g Q%a%%gllotéaang g’?(%‘r d. I'n sone
enbodi nents, the solution can be heated with a heat
exchanger or other heating apparatus to further

ilita kﬁ§&§; of the Iens and rel ease of the
Dé@%sﬁ o %%? Igﬁ‘h. "For exanpl e, heating can

| ncl ude rai si t he tenperature of aqueous sol ution
OpF: he  noih B et enRhier and Tl dRoRdhiBedhe tRp o
part tgo which the |ens is, adhered are sypnerged in the
W‘FFé‘af"-‘é‘aS%%fE?é’a iRsPlaAch AT By SHEORGRamIRb SR GTERPES. clgﬁﬂ? frllotiee
controll ed cycling_of the tenperature_ of the_ aqueous
desefiniiane RUMEISHE SRaedcifefaitt aresatforthd ordre e @eovidrea thorough
application of physical agitation to facilitate |each
ungigestangdingpfahe prgpentinygition. {till s apneping () ane skiled iy thy art,
a lens is adhered, can be vibrated or caused to nove
thafb Pepsentfipyenkioninedy be practigedewithous thase spesificdetails. In other
enbodi nents may include ultrasonic waves through the
ingtguees uwelb-Enawh siuctirasgad dahticsting progepses are prtelcegihed in
can provide an acceptabl e neans of releasing the | ens
deggibinrarderviat {0 womsessatily etseuteghe prssemrinyentigackagi ng.
Rel ease According to the present invention, release of
[080%] | i conBefeyuinfjesk td thepriog aftad Higurafl ea plvhanned gapsigfor 10
the lens wth a solution including one or nore rel ease
argli Idshapoelitraneidtoni Ifl revalieyn fabricated entarsibstoate 18f flbe tiaugistors
for causing release of the lens. In sone enbodi nents,
are sémased bya shaldvaoichch abladobyeditre 14.eThasansiston 10 bas a
causi ng asilicone hydrogel lens to swell by 10% or
chamnd regiouhl 5 disupeed foiratie gafe ISRy, fomigstatcess gldgh k oxitidd 6.
times the diameter of lens in release aid
Sinilanly] tie/chb@red t€iow R0 betr tiansBaratids befakted eroandhie pate 23 by
In some enbodi nents, the release aid can include

tha hég1obside 20¢ n 8fic ethBbdigrcAlRhe Fat@%xldés Coaha ehalrshafhivie
enbodi nents can al so i nclude al cohols that are useful

diogide¢HHE@D®r 2ivdsniaftdioRde YZLO D! ITHB o¥tes 19GAE I3 aypBélmetal
tertiary alcohols with one to 9 carbons. Exanples of
such al cohol s include nethanol, ethanol, n-propanol,
2- propanol, 1-butanol, 2-but&nol, ferf-butanol,
1- pentanol, 2-pentanol, 3-pentanol, 2-
nmet hyl -1 - butanol, tert-anyl al cohol, neopentyl
al cohol , 1-hexanol, 2-hexanol, 3- hexanol,
2-nmet hyl -I - pentanol, 3-nethyl-Ipentanol, 4-nethyl-
1- pentanol, 2-nethyl-2- pentanol, 3-nethyl-2-pentanol,
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provi des for precise control over the final shape of a
hydrated | ens. Ml ding an ophthalmc lens froma
wa@2do7omese2 hydr ogel can include placi ng a nmeasuP€riUS2006/048078
amount of nonomer m x in a concave nold part. A convex
nold part is then placed on top of the nononmer and
pressed to close and forma cavity that defines a
contact |ens shape. The nmonomer m x within the nold
parts is cured to forma contact Iens As used herein,
curing the nononmer m x includes a process or condi ti on
gatehivith wadrk dwsctions taxgeted suchethat fbighet wosk fungtiomis used forghe
nononmer m Xx. Exanples of conditions which facilitate
enlpmcyment raadd ansistod Udend adower workefuotionefop dsudeplétmn mode
i ght and application of thermal energy. \Wen the nold
trafisiboe $0.alrcarved eaibedirhdére, 4 sitisoh ivixidd gaye Aadhlatoeds tedomieh
or the other nold half. It is typically difficult to
thePhitss faBlitated REBVPIYslEcdnens fromthis nold half, and it
I's generally preferred to place this nold half into a

[0@]Vent 1o meh®sRa dallfer] it iSknoWiLthavRAVihd the@hahhtd 15T she
that results when the | ens absorbs some of this

traﬁélk%? r1"(t.) it U&hﬁt@kélé]n Eﬁ‘ﬁ"idésta%eﬁ%r p&k&aRAe %n§1§18r | '?@ﬁu.fs EfdNthe
he nol d. Sil'i cone hydrogel |enses nmay be nade using

suﬁs@ﬂa?é fs‘éﬁ!h}éd QV forsan eyl a‘ﬁd@sl HEDNS oS EDitdially grown. The lattice

7-dinethyl -3~octanol. If one attenpts to rel ease
ml%ﬁéah b%ﬂ%%ﬁ dife WAL %4 cal%gg hle%%@&m §oxﬂ5§ g{oﬂg k®Be in
of water, nd do not arlow sufficrent sme Ing to case
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bonold are placed into water, the diluent may nore
ily dissolve and the lens may nore easily rel ease

inwater th d di | uent d, .
b e b EReideaf el i R df o't t?an"é‘fs%aﬁéﬁeewsh

dty al | t ai apount of ter
tensgeriiicon Bice CoPRirE IHHEA b RERL0 MHEE FHBNBDIE s strin £ the
Leachabl e Material not bound to the pol yner )
chagnel 26 thagueh B seHece e i ragiens of wastsissiap| ﬂ?%blgﬁ tensile
| eaching with water .or_an organi c solvent (hereinafter
straincapRg| leyeasshrwn-in Figire 4. flaa epvms thenpehapngl trapgistasgnd
be favorable to the use of the contact |lens in _an eye.
deggsdesitaple anobility semsmdatbus peigorpayed fodlie pverall mré%%ea
froma contact |ens when the contact lens is worn in
pefgraguce abtpingd b plasiagithe erhsprepenmeds tgagsisters fiptensilgstress.
the eye of the wearer. In sone cases, Leachable )
[08k2]eri al Amirandiser gensiipscontipie Winergase antl gatecpifphgontinues
| ens where it may form a hydrophobic surface and may
to deercasst theedhef] epufseoin a reduetionoin qeniact arear Thisgesylisin a
wetting of the lens. Sonme material may be physically
relatizglydatrgemintivasepiol therparapitic sesiesaesisange ofothe ransiblioss, t o
be renoved for exanple by extracting with water or an
padtigydariycthe @l chemel tragsistoes] Hiagr p ichannel aprésionsaiogrot atuffersas
not consi dered Leachabl e Material. Leachable materi al
mugtpfroml thig scaliriguisese the stmbeddal $iGafsontwe/draihaegiahs and the lower
i ncluded in the nononer m x that does not have
bapidryhsighit assokratddumith thensilicidy forbmd caxtaesd regioas,dirbvidalower
may be a Leachable Material. Leachable material may
sefibstesisti@mcelde nonpol yneri zabl e inpurities which were
present in the nononer. As polynerization approaches
conpletion, the rate of polynerization will typically
sl ow and sone snmall anmount of 3t he nononer may never
pol yneri ze. Mononer that never polynerizes can be
included in the material that wll be |eached fromthe
pol ynmeri zed | ens. Leachable material may al so incl ude
smal | polyner fragments, or oligomers. Oigomers can
result fron1the tern1nat|on reactlons early |n the
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silicone containing nononer and any other groups which
inpart conpatibility. The preferred hi gh nol ecul ar
wowioglotrsshy dr ophi li ¢ pol yners are those that coPCHURS2086/048078
cyclic noiety in their backbone, nore preferably, a
cyclic amde or cyclic imde. H gh nol ecul ar wei ght
hydr ophilic polyners include but are not limted to
pol y-N-vi nyl pyrrolidone, poly-Nvinyl-2-piperidone,
pol y- N-vi nyl - 2- capr ol act am
pol y- N-vi nyl - 3- et hyl - 2- capr ol act am
[0033] y - N- vi Ay desgrihed bglowpa gpppountbeemprisng a Kkirpwy [l element and
4- et hyl - 2- pi peri done,
nitpdé yudl: as gafliurd niteitl G all) eadinoiven minide KinN) -idusedriy the3source
et hyl - 2- pyrrol i done, and
an¢ dain Megiomytofrovide ramtiby strddn pyrthe thanndbfioe the n channel
pol yvi nyl i mi dazol e, poly-N N-di net hyl acryl am de,
trafisibtoyd. MYhe GrAMTULN regibyatiay be @aised shur@pdraii fayions euch as
oxi de, poly 2 ethyl oxazoline, heparin
sh®Oh Y¥i$ BERRGL | sleSnbed@td SAGEdIatalin fspion¥ aX shi6ws idPigure 3. The
copol yners (i ncluding block or random branched,

larged lattfcRahBmatriRrwEAREE G}[)l\l}%m SHapSd dndQiIRSh r¥i®k§n a
pol y- N-vi nyl pyrrolidone (PVP) is particularly

highl$ fnTﬁ{s{l@ Seraifr 3R HSGRAuP MY HimAVBiRh '?ié‘suﬁ§ Gifla ﬁihé?xnel?s?leg{ﬁfnt in

copol ymers of PVP. The hi gh nol ecular weig

W HEAR Bl RRUBTRIRARLAY blEbARIGBYRG, Wt tabi |ity, and

particularly 1nmproved in"vivo wettabtlity to the
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the hydrophilic polyner (a) does not substantially
SCling: @S LAPFIgr density HAEAset-eact i on mixture and (b)
imparts wettability to the resulting _curedpolyner. In
0085 cbolf treRporiimess geSeribrd Belown BN 3 lestiatgd a5 the Group
mol ecul ar wei ght hydrophilic polyner be soluble in the
TN cqemouag. As sediopety othshsepmoypdssuciap Grahtmay baysed.
processes whi ch use water or water soluble diluents
Megspvee the temag e gpiéaiglly gewn en arpiep eradgd hutfer yercefdnGaN
cost. In these enbodi nents high nol ecul ar wei ght
or{{galY ephadiplty groMpsy Sl whi ch are water sol ubl e at
rocessing tenperatures are preferred.
[o oxy| - Figuee 2 dhuirates @nsiembedinaentovithaan plapnivbhisansistos
used herein a "hydroxyl-functionalized silicone
digpmsed ioniangonmenetadlitie substrateddp dlhednakgi@ng b hgreagroveds tan
one pol ynerizabl e group having an average nol ecul ar
ordiziaghepitixizd lpoacesd asisddped iwiB0a80n Daict dopantasichrea gsemid ovi a
gel perneation chronmatography, refractive index
phasplesrbing nThadsping afag oabhryduragsthe heowth b tie B88idds or
Dal tons, which is capable of conpatibilizing the
subsdqueatlp trogts for exgmiphs) doe iraplanatiode th Figuid®theydgiogebl are
formulation with the hydrophilic polymer. Hydroxyl
functionality is very efficient at inproving
hydrophilic conpatibility. Thds, in a preferred
enbodi ment hydroxyl -functionalized silicone containing
- nmononers of the present invention conprise at | east
one hydroxyl group and at |east one "-Si-O Si- "group
It is preferred that silicone and its attached oxygen
account for nore than about 10 wei ght percent of said
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to be particularly suitable for providing conpatible

pol ynmers for bionedical devices, and particularly
wopiwizdsat c devi ces, any functionalized sili cOPET/US2006/048078

cont ai ni ng nononer whi ch, when pol ynmerized and/ or

formed into a final article is conpatible with the

sel ected hydrophilic conponents may be used. Suitable

functionalized silicone containing nononers may be

sel ected using the follow ng nononmer conpatibility

test. In this test one gram of each of
disposed-d3: the tshiastrayd, dxay [y, eyl are soirepessed] butatheb areyrhised source

t erm nat ed pol ydi net hyl si | oxane (nPDMS MWV 800- 1000)
anddrhirregimaNott de tHeastiods 61 én Rigued2 and &ikb esgions iamiee other

gram of 3, 7-di net hyl - 3-octanol at about 20O degree. C

fighvediaxd gﬁe@ﬁp&?ﬁw B8 bxide 62 antgdfk 63VAhailubPateeihg ke of
parts i s added drop-w se to hydrophobic conponent

side@hH ispers Wpldall§ ubdd AR the Horinktidbh 6f 1@l cttdnSidn! 6/, Réurce
cloudy after three mnutes of stirring. The mass of

and DR AG85hd LD BefBfe RYPordifioRVh dsmif! QRudned drﬁln%g’lﬂﬁs

and recorded as the nonomer conmpatibility index.

dyrgr oxyl ﬁlgﬂ& a@a sihBhe? eans&a%n@ QPk Bhsﬂtorm@ ?(Wﬁ{atlon of

haV|ng ac ity 1 ndex of greater t han
AR UGBl SRlobu GohiRe of Sol%?‘f%g@g‘%g%ém\‘?w
A S R 0

Fi%%égﬁ%}’ e SJAG %%8884 i erﬁtkédd% 4360re8 Q‘g@ftgm&‘?e A P8 Bosed

the Inventi am)un nee

r.dis Iar dr
in B PhEFSs (8 o %R‘igua?ﬁa R P EbplMESRpR g
mul at i unt of | f.unct i onal
W‘iﬁl. cone BUREFIENS TeCTacsr ot Bpafict mishaih Hfivopane
amount, of 0 I|c mer which.is ugsed, with re
sifigR A he Fh ks Bk reeiond Sl teuion SoistoarRvigs Sierondioe
bei ng eeded to conpatlblllze hlgher concentrations of
teNRR @ﬁﬂ? erannghregipns of therehanpel LRSS of
hydr oxyl -functional i zed silicone, contai ni ng nonomer in
[00TH poi yniralk Be diguesas; 1 avill beapprecingst thatwith gappjpgement gate
percent, based on the wei ght percentage of the
ProGesv 1 dranmy Eatsrradtas) inguatgpetber Goyn gk dnsylatgr mpphe present
10% to about 80% nost preferably, about 20%to about
whegothe sourge/drain sigiqns are aronyry il epdusenly gataje refaced with a metal
hydrophilic polymers and thendydroxyl functionalized
gaty] affer dirosquser/diatn Tegions awrarewndpr thigepiosessnt i on ot her
hydr ophi li ¢ and hydrophobi ¢ nononers, crosslinkers,
(0820 t i vesIn Highieehtoge epbbgimsnit iaghiowm fon integroving thgyGroup II-N
used to prepare the bionedical devices of the
soiregésinainaegionsindel ain integrated circgih having deplatiomeiogh transistors
hydr ophi i ¢ pol yner and hydroxyl functionali zed
wigh tompressizestrained clgpnnelso desubstrive 89y skpaged into twid sgiasdy a
may i nclude additional silicone containing nononers,
shhljalw ogeinch isolavionaagios 81 aikdllestass!. |Omkegiont iacigdesea p kkannel
bi omedi cal devices of the invention. Additiona
trafisistor @2 akd theaitierNgh Hohoinel Sandidtdr 83 Sectypical prloeess after the
addi tional silicone containing nononers, useful am de
gatetaind@pacirs 48l fSrealfolr B%d tedBistors, selective etching occurs to etch the
3- et hacryl oxypropyltris(trinmethylsiloxy)silane
silictinl sibstrdte i PRIvItRGEYdsSesyior Al Mile doRikdE 1At dEin regions as indicated
pol ydi net hyl si | oxanes, pol ydnet hyl si | oxanes,
3- et haci yl oxypropyl bi s(trirnethyl sil oxy)nethylsila-
ne, net hacryl oxypropyl pentaneshyl disil oxane and
conbi nations thereof are particul arl yuseful as
addi tional silicone-containing nononers of the
i nvention. Additional silicone containing nononmers nay
be present in amobunts of about O to about 75 mt %
nor e preferably of about 5 and about 60 and nDst
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m xed and reacted in the absence of water and
optionally, in the presence of at |east one diluent to
wo eoomozsspreact i on m xture. The type and anount BET/US2006/048078
di l uent used al so effects the properties of the
resul tant polyner and article. The haze and
wettability of the final article may be i nproved by
selecting relatively hydrophobic diluents and/or
decreasi ng the concentration of diluent used. As
di scussed above, increasing the hydrophobicity of the
bydidl vsnmentgned saolier thegates @t this painpit the peocessipp mapbs dummy
(as nmeasured by the conpatibility test) to be
gates 0 Thss ashetaf the prrhanmed appdib ichimmeprhysigor wgibna raté advered while
However, as the diluent becones nore hydrophobic,
th@ aprepiiata gosice/dsain ecgisadary gtawi efthaother hegichs. uent with
water will require the use of solvents other than
[ooztler . ThF&r ifBiyinéd) defBiringltb YFiguie Hedie tHe Yormaia] 60dthE Yecesses
and cost of the manufacturing process. Thus, it is

84i, (A érRimbel t@alﬁ;ﬁt;&%%@ng hieU@Rtrediiftia Phovotdie. Théh, the SiGe
desired -conpatibility to the conponents with the

8518 eRSVohYd HEY& with a&hﬁﬁ@ééﬂaﬁﬁ FONNRREIRE Sthe P dndBRIS

useful in preparing the devices of this iInvention

udﬁeg{dfsﬂ %e%e{fg all%%.ltiﬁé fhe IANKBEBAS 86 b eﬁiaixiiﬁﬁigrrg\g%l and

anes, s, al cohols and conbi nations t
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doﬁgzci: 0 n%ro@ﬂfé: kool sct)u‘filéeear@r cﬁ&@{r@ﬁl@ng Fd4Re E&han?&qent C}node

ary and tertrary alco sTare nost preterre

(ol ; I f eth ful
R e oA FIEA: Pon”l ncl ude t et rahydr of ur an,
(ob41P" OP! RAE. S VEGL AL Moy SR pn o S PR 910601 o

iS
hyl ether, yl'ene ycol™ n-buty
. di et hyl ene glyeol. n-butyl ether., diethylene col
infifik B Rea? OERNiPR A prlsrl e BoR B ERRaot SSimnle
| yeol methyl .ether.. propylen col t hyl et he
w58 ol ST Efeio B EpphE Wbedpral b el s, the pe
ropyl ene. gl ycol n- propyl ,et her, dipropylene glycol.
aof) 3P S et iebie R R Wonk nclipR TRl et Bipbiopriate for
.propyl ene glycol n-bu et her, dipropyl ene glyco
cifpep ] GRBREERBFL P OTASPIeLion TBOdRIEHISIORut yI| et her
pyl ene_gl ycol,._phenyl ether dipropyl ene glyco
ol yl  eFreare S fhpsrates ppether gppse‘g‘rrsesxywp & B appurce and
gl ycol s and m xtures thereqf. Exanples of esters,
drgiggegions are ipfregated, ik ol Sie CMOQY wansdstats Bewver magking giops are
acetate, anyl acetate, nmethyl lactate, ethyl |actate,
requigsd oy ithe embedimentotiignies Fhemruppagd to theerahasinentef
diluents for this invention include nethyl ene
Figptedt-i de. Exanpl es of silanes useful as diluents for
this invention include octanethyl cyclotetrasil oxane.
[0824Inp| es Hirstakeosions feraheih channgl raesistorsimay btipevered after
i nvention include those having the formula 7 wherein
thgaiRs (QrfpnRhy gates) argdpamede fHep, thelsubsteate PP dnstehedaat the
i near, branched or cyclic nonoval ent al kyl having 1
proposed leeatioos of thie sonrarsnd dpain oegidhsyfob thesp bledninel trasishirs las
one or nore groups including hal ogens, ethers, esters,
indicgted byargioas 91afhiledlowal asmbesjuent grpmls of terdiGeat these
aci ds, al cohols, al dehydes, ketones or the |ike, or
regiops fovorecessed p+ SiGe sowrte iyd Bannedgidhs c Az ihdigatetd én Fipowels, this
to formone or nore cyclic structures, such as al kyl
placesicompié¢ssiviEGtaat bt silivonlthamelabbihe deplktibs ddettRdsigmors.
just described, with the proviso that no nore than one
of R, R or RRis H It is preferred that R, Rland R’
are independently selected frémH or unsubstituted
i near, branched or cyclic al kyl groups having 1to 7
carbons. It is nore preferred that RR R, and R' are
i ndependently sel ected form unsubstituted |inear,
branched or cyclic al kyl groups having 1to 7 carbons.
In certain enbodi nents, the preferred diluent has 4 or
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5-60 or 10- 40 50 HFSCM i s hydroxyl -functionalized
silicone containing nonomer HWWHP i s hi gh nol ecul ar
wowioglotsshy dr ophili c polynmer SCMis silicone coPtHBURINNE048078
nmononer HM i s hydrophilic nononer. The wei ght percents
above can be based upon all reactive conponents. Thus,
in some enbodi nents, the present invention can include
one or nore of: silicone hydrogels, bionedica
devi ces, ophthal m ¢ devices and contact |enses, each
of one or nore of the conpositions listed in the
[0025h| e, whHotlowdag tris.Jel isselettivehumroivnl an albthessitce@nd idrain
ranges. Each of the ranges consi dered can be prefixed
regidnish Thabos,it"is grdven both dnitbe SiBigaendamthierRif adjacenp thesgatasad the
with the proviso that the |isted conponents, and any
n chelfhd] itangiktoen mp ehewrih Soracthsistors 92 A0do3vef Figurds. Ahisangsts in
of the conbi ned sicone-containi ng nononers

ter(sily S8 YonftHe silicon @h@tl oBihk inCcdafnd] @b gisr NTha M on the SiGe
addi ti onal silicone-containing nonomers) can be from

dodd@irade Hdde BLDIMyIHkoMe RNt in (TSR] Bhtkdt\ighifdtatl}o
to 90 wei ght percent, and in sone enbodi ments about 25

enbﬁgkﬁl%%rc%%é’ﬁb%heﬂ%ﬁﬁ@&@ regfo@sr eaction conponents.
A Tange of hydroxyl-functionalized silicone-containing

[063¥10TET  CBfhePEoRABRItIoRs 65’(6@&9&& arﬂiora%tl 9BkrcB8h& @Pin regions

pr éf erabl y about 10 to about 80, nost preferably

arégﬁ%gglg OFcSrcé)éhﬁJg g k: ﬂmnag Bk F@d@gsedl WhiRPME SiGe regions are

ment s ydrophi l1c nononer can be T rom

nof fRscf. oA crf bk AN ARRGERions ERY e HELEH Bl the SiGe
grdft (?‘r AREY s@lﬂgwan%gr&r? tf015 g,qh},em%gg&t,s Qf,qt he

reacti ve conponen er e Iments a range of

At OV S TR S

|? $ercent or about 5 to about 12 wei ght percent.
'Pﬁ% about wei ght percents are based upon the

tﬂéﬁlange o PR S SR Peth e aBeh o BT s
strgtglgétcptt r:ggg’g#;l%gut . aﬁ}? flg Ye\}r,\ﬁeongqﬁmﬁht er'gkgeq%sul?a%g sc())urce

enbodi nents, between about 10 ang about 30, wei ght |
SraBAesiopnERY beaied prrefesserhang t’“%"é‘r%ﬁ&ﬁéh’ﬂwtl%“
reactive m xture, The anmount of diluent required
coppressive oI AR STl regieniar rchanpe] EEisiory e anounts of
the reactive conponents. |In sone enbodi nents, the
reacti ve conponents conprise 2-propenoic acid, 2-
nmet hyl -, 2- hydr oxy- 3-[ 3-[ |
,3,3,3-tetranethyl -1 -[(trinmethylsilyl)
oxy] di si | oxanyl ] propoxy] propyl ester "Si GVA" .about. 28
wgt. % of the reaction conmponents); (800-1000
MANononet hacr yl oxypr opyl term nated nono- nbutyl
term nat ed pol ydi net hyl si |l oxane, "nPDVS"' (.about.3 1
% ); N Ndi nethylacrylam de, "DMA" (.about.24%M );
2- hydr oxyet hyl met hacryate, "HEMA" (.about. 6% );
t et raet hyl enegl ycol di met hacryl ate, "TEGDVA" (. about.
1.5%m ), polyvinylpyrrolidone, "K-90 PVP"
(.about.7%u); with the bal ance conpri sing
m nor anmounts of additives and photoinitiators. The
pol yneri zation can al so be conducted in the presence
of about 23% (wei ght % of the conbi ned nononers and
di luent bl end) 3,7-dinethyl~3-octanol diluent. In sone
enbodi ments, the polynerizations for the above
formul ati ons can be conducted7 n the presence of
tert-anyl -al cohol as a diluent conprising about 29
wei ght percent of the uncured reaction m xture.
Processi ng Enbodi nents can i nclude ophthal m c | enses
of the present invention which are prepared by m xing
the hlgh nDIecuIar MEIght hydrophlllc polyner the
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bet ween about 0.2 mMWcnR2 and 3 miWcnR2. The cure tine
can therefore be relatively long, generally nore than
w@bwat7889m nut e and preferably between about 1PERUS2006/048078
about 60 minutes and still nore preferably between
about | and about 30 m nutes. In sonme enbodi nents,
relatively slow, lowintensity cure can provide
conpat i bl e opht hal mi ¢ devices which display |asting
resi stance to protein deposition in vivo. In sone
-enbodi nents, the tenperature at which the reaction
oAy e is cured can be increased to above anbi ent,
wherein the haze of the resulting polynmer decreases.
Wiearpe¢laiimedes: ef f ecti ve to reduce haze i ncl ude
tenperatures at which the haze for the resulting | ens
i s decreased by_at |east about 20% as conpared to a

1} ens “omethod fonfabricelifindn : COHDRBERNSEYOIPTIIGIRES C.
can: EHiCTinR STPWR T RCas 2B arendl FBoh T Cogr ces

C S i fi YR : ' anges of

pet vaghnEae O T IR S A e P At o

bet ween about 40 degrees C and 70 degrees C. The

2pr eciThe mahoddf claine 1¢ whelicin tha Grotye BHN afgivrs, aré MM nagidns.

and tine) nmay depend upon the conponents of |ens

mat erial selected and, with reference to_ the teaching

3her oihe tasBod Pt Al dnihetein the §ropRAUaY regiofias jEcekief fato a

sj%otgﬁm$%4et‘3 determi ne. Cure nmay be conducted in one

8? % plicity of cure zones, and should preferably

be sufficient to forma polynmernetwork fromthe

41 eactRinéthdd Bf Slaint 1P Whetciy theld¥Bup PHN kdgighsRRk YATRIA from a

network can be swollen with the diluent and has the

sflmomsabsttabkee nol d cavity. Al though the present

i nvention has been described fromthe aspect of one or

nore processes, jt i.s _to_be unders ood,that,ép L

Spres msibedof il SRR pShaned TaRHEPRI the, gebrication
st e such a by way of non-limting exanple: nold

Oﬁ ﬁﬂﬁ?ﬁ%mﬁn%%ﬁﬁily, hydrati on towers, imersion tanks,

automated control systens, nononer dispensers, curing

& unnefie, meBsd of ¥Ra ) &ichudifd fbriniey Sitkeregitts @ljadB)t ddtannel

used to i nplenent one or nore of the steps descri bed

regioe ofithefxemphelstranisistares nade according to the

descri ptions above and with 24 parts

, Ndi_nret hy| acr yl am de_and, 0. 48 m .1850,. using ..
Toonc A TGS gk R o HRE e R SICR et BT pilicon
Spﬂ&&&guring, the nold parts were renoved, and the

ensesS in the concave nold part was were placed into
stirring aqueous solutions as shown in Table 1. Each
gquecris methat iof Rlaimad, wirtkin telSiGaeraniissdsroma stladord i n
the columm | abel ed "Agent"” in Table 1. The tinme until
subgirdtenses rel eased and conpletely separated fromthe
nol ds was neasured and is additionally shown in Table

. i ndi cat.ed i n Tabl t he .expos to the
S queols BeRES slofret iivdige SiFvE PR PLY et OF ey graded
s t8oLhf @al BiméEas RisiRo3@ i the | enses. The
lenses were stirred in the respective aqueous
solutions for a total tinme as indicated in Table 1,
Ithen Aemakedifaifabréoatingahedchanhd] traneistorgcamplising: r enove
residual D3O diluent. The isopropanol extract was
anal yipeainggenplipstressed repdonses gl Goun AH-N maigrigl adipgenta
%Fstg gerc§ntage of the |evel found in unleached
CORF 5F8 P ®nses. Table 1A Tensile Strai ned NVOS
Transi stor Using Group | UBN Source/Drain Regions FlELD
OF THE | NVENTI ON [ 0001] The invention relates to the
field of transistors with strain and conpression on
channel regions. PRIOR ART AND RELATED ART [0002] It
is recogni zed that inproved performance in PMOS
transi stors i s obtained when a uni axi al conpressive
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scaling, as transistor density increases. [0015] In
the enbodi ments described below, InNis described as
wo b@7arssep | H N conpound. As nentioned, other POIpS2006643078
such as GaN nay be used. Moreover, the InN may be
epitaxially growmn on a step graded buffer |ayer of
InGaN or GaN epitaxially grown on Si. [0016] Figure 2
illustrates one enbodi ment with an n channe
transi stor di sposed on a nonocrystalline substrate 60.
The InN regions 6 1 are grown in an ordinary epitaxia
pr oc @gpingike AareM! Withinatype d¥pantdopant such as
arseni ¢ or phosphorous. The doping nmay occur during
the grow h of the regions or subsequently through, for
1 bx anflhe méthed ofglhiani Gt wiesrein the platgriad comphsesrJadf ons 61
ar edi sposed on the substrate, that is, they are not

ecessed but . rather  ar.e i sed, source and drajn . .
12ogi dhe maedof flaim { hdnrlugingfabrcaing s g-Paamast ansigior while

[ . ' LNt er figures are spaced apart
ﬁ#?%%?ﬁggkggﬁggﬁ§éﬂgﬁ§&gate 6%. Thi s iIIEstrateg t he

use of sidewall spacers typically used after the

15 0r ndtheGhethdd bhdlakx 12 iacidingorhing, SiGRtEgionaadjactnaan
regions, and before the formation of the main source
charhetiregion ofghe prebanjed @dmdistor.gur e 3 shows anot her

enbodi ment, where prior to the formati on of the source

nd ain regions lective etchjng, o he substrate.
130 oclirberh P gim SBEbiolte Srsnen S, AR iAo 3 Sicon
sﬁ&gki@s 71. This enbedding is what is shown in Figure

or the Si Ge regions. The enbedded source and drain

region 71 disposed in the substrate 70 of Figure 3 are
18gai IThepactdd apelaim fll pwhéded tueilalN miaedalds efseel ff@m a silicon
[0018] In both Figures 2 and 3, because of the lattice
substrake.ch bet ween the silicon and the InN, the InN
regions are in tension which produces correspondi ng

ensi.Qn in the_channel regions .the n cha .

el B pood 56HaT Lo e 11t Path 5 A4 ragion
appreciated that with a replacenent gate process, a
19uMyTigahemaa df 8fdith 18U R in@ERing BRMNR BEBA dh a step graded
i nsul ator may be present when the Source/drain regions
région gooprising IGaNlamdinh@aN forivedronl siliesh subktpata. et al
gate after the source/drain regions are grown for this
process. [0020] In Figure 4, one enhodi ment i s shown
18or 4R BgRAETCh g‘af‘ﬂ%m{ﬁ%‘(}ﬁg pispuIe 884 AEain EREPTHCRER YRS 2
into(?nuiqhﬁgkategugércuit havi ng depl eti on node
trans’St8rs MA?ﬁmconﬁressive strai ned channels. A
substrate 80, separated into two regions by a shall ow
100 encihd S@lsakdrT L8 18) whkreih $hd ¢dnhisdundicethprisBeInNagi on
i ncludes a p channel transistor 82, and the other, an
n channel transistor 83. In a typical process after
Ahe gbhesansistorayabains] hvdierein m*wﬁtll‘bws doped MitirasseiQess |
ﬁﬂ? ctive etching occurs to etch the silicon substrate

SV e recesses for all the source and drain
regions as indicatedby 84. As nmentioned earlier, the
131 TR ekl horft iine 70, Wiferfh ORERN R LSV TN region
gates. Then, one of the p channel and n c%annel _
forraed bR kidicosi.egi ons are covered while the appropriate
source/drain regions are grown at the other regions.
[0021] For instance, referring to Figure 4 after the
formati on of the recesses 84, the n channel transistor
regions are covered with a photoresist. Then, the Si Ge
85 is grown and doped with a p type dopant. Foll ow ng
this, the p channel transPstors are covered all owi ng
the InN regions 86 to be epitaxxally grown and doped
to provide the recess source and drain regions for the
enhancenent node transistors, as shown in Figure 4.
[0022] Note in Figure 4 the gates are shown as p+ or
n+. This is used to indicate that where polysilicon
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