SI LI CONE ( METH) ACRYLAM DE MONOVER, PCOLYMER, OPHTHALM C LENS, AND CONTACT
LENS RELATED APPLI CATI ONS 5This application clains priority to U S. Patent
Appl i cat iwo 2bl0/11886048, 469 filed March 15, 2011 and Japaogds20atoessuy2
Application No.: JP-2010-061991 filed March 18, 2010. BACKGROUND OF THE

| NVENTI ON The present invention relates to a silicone (neth)acrylam de
nmonomer with a straight chain 10sil oxanyl group and preferably with a

hydr oxyl group in a nolecule. A polynmer obtained by polynerizing this
nmononer i s suitable for use in various nedical inplenments such as

ophthal m ¢ | enses, endoscopes, catheters, transfusion tubes, gas transport
tubes, stYhtCEONEMNETHRHCRYFAMIDE MIGNQMRRRQIOMER £2RIEFEAIGIGE EENG /N hage

bags, blood circuits, wound coveCONJAGHtIEENSal , and various types of
medicine carriers, but is particularly suitable for contact |enses,
ophthalmc lenses, and artificial 15corneas. DESCRI PTI ON OF THE RELATED ART
I n receﬁ@%ggéﬁwg@ﬁﬂg{%ﬁé hydr ogel s obt ai ned by copol yneri zing a silicone

’ h Loy ) i i
becorre. known' 1 Skl dRRe IR § s R b0 DE N FORM RRIGTRG, A7V

cont i NUOYS A48 FpandS@b R APPSR, 1 nlbsl@Ies Mid MeRAEs 201y am de nononers
expressed by the followng fornmulas (xlI) and (x2) as suitable for use in

maki ng silicone hydrogels . WD 2011/ 116206PCT/ US2011/ 028842 Me3Si - 0CH 1
Me-SL- 0-Si 10HO- Si Me3 Me3Si -01 , NOSi - Me
BACKGROUND OF THE INVENTION

The present invention relates to a silicone (meth)acrylamide monomer with a straight chain
10  siloxanyl group and preferably with a hydroxyl group in a molecule. A polymer obtained by
polymerizing this monomer is suitable for use in various medical implements such as ophthalmic
lenses, endoscopes, catheters, transfusion tubes, gas transport tubes, stents, sheaths, cuffs, tube
connectors, access ports, drainage bags, blood circuits, wound covering material, and various types
of medicine carriers, but is particularly suitable for contact lenses, ophthalmic lenses, and artificial

15 corneas.

DESCRIPTION OF THE RELATED ART
In recent years, silicone hydrogels obtained by copolymerizing a silicone monomer, a
hydrophilic monomer, and a cross-linking agent monomer have become known as materials for
20  contact lenses that are used for continuous wear. Patent document 1 discloses silicone acrylamide

monomers expressed by the following formulas (x1) and (x2) as suitable for use in making silicone

hydrogels .
[FORMULA 1]
" OH (I)—SiMe3
/\H/N\)\/O\/\/Sll—Me
O—SiMe,
25 O (x1)



0-Si Me3 0(x2) However, the silicone region of the silicone acrylam de
nononmer shown in patent docunent 1 is a branched sil oxanyl group, so

pol yner s wbtaimaeeoby pol yneri zi ng these nononers 5 mayPhaws20mioessydr shape
recovery properties. Herein, branched refers to a condition where the
Si(OSi) x bond (where x is an integer 1 or higher) beginning at the
silicon atomthat is bonded to the carbon backbone of the nolecule is not a
continuous single strand. Therefore, if a straight chain siloxanyl group is
used, hydrophobicity will be increased and there is a concern that
conpatibility with hydrophilic substances will be inferior. 10Furthernore,

t he comdsSi+oD of patent doddiHent 1 contains approximately from 30 to 40

wei ght parts_pizggihgiLébate ster. Wiile the acryl am de nononmer has a
r 0

hi gher polwﬁe ant mpn t he net hac ylgﬁﬁ ester during
honnpolx&g@, ion, the rate of |acrylfam de and neth%crylé?e

copol ynerization is signifi anthM\LQJQLéQQQT§§AQF%93m+Methe pol yneri zati on
rate of the entire systeAw be Yeduceéd. On elother hand, patent
docurment 2 di scl oses a silicdhe acryl am de nononer @xp® d by the
followi ng formulae (y1l) and ('y2), and a silicone hydrogel de fromthis

nmononmer and a hydrophilic acrylam de nmononmer. [FORMULA 2] H 0-Si Me3 1
NSi - O-Si Me3 %ongvévseir,'\t/l?essil?cogé) regi%o% theOs_ljli((:)o_nga(':vr?l:gm&de monomer shown in patent
document 1 is a branched siloxanyl group, so polymers obtained by polymerizing these monomers
5  may have inferior shape recovery properties. Herein, branched refers to a condition where the Si-
(O-Si), bond (where x is an integer 1 or higher) beginning at the silicon atom that is bonded to the
carbon backbone of the molecule is not a continuous single strand. Therefore, if a straight chain
siloxanyl group is used, hydrophobicity will be increased and there is a concern that compatibility
with hydrophilic substances will be inferior.

10 Furthermore, the composition of patent document 1 contains approximately from 30 to 40
weight parts of methacrylate ester. While the acrylamide monomer has a higher polymerization
rate constant than the methacrylate ester during homopolymerization, the rate of acrylamide and
methacrylate copolymerization is significantly lower and as a result the polymerization rate of the
entire system will be reduced.

15 On the other hand, patent document 2 discloses a silicone acrylamide monomer expressed
by the following formulae (y1) and (y2), and a silicone hydrogel made from this monomer and a
hydrophilic acrylamide monomer.

[FORMULA 2]
OH (|)_S|M83
/\H/N\/\/Sli—o—snvle3
O_SiM83

O (yD)
20



,NSi -O-SiMe3 1 0-Si Me3 0 (y2) Acryl am de nononers account for the
majority of the conposition that is used in the silicone acrylam de nononer
di scl osedwpropatieavs docunent 2, and a hi gher pol yneri zatconseata24ser 5t he
entire systemis anticipated. However, the silicone region of these
nononers al so has a branched sil oxanyl group, so polyners obtained by

pol yneri zi ng these nononers display inferior shape recovery. Furthernore,

t he am do bond of the acrylam de group has high hydrophilicity, and
therefore providing a transparent lens nmay be difficult fromthe

per spective of achi8ving both a sufficient amount of silicone conponent to
provi de hi gh oxy Herneability and providing 10 sufficient water content
to provide flexiQility to the lens. In particular, achieving a transparent
| ens is especi al difficult if an internal wetting agent is added in order
to increase thg wet®@dbi IQtyiMeésthe surface. References of Related Art

15Pat ent Docungnts Pate __Epg Wﬁnt 1 US2005/0176911 Pat ent Docunent 2
Japanes t §| %ation H10- 212355 SUMVARY OF THE | NVENTI ON
20The prese i nvention @-elsavies to silicone (meth)acrylam de nmononmers with
a fast polyr@rization rate, and a pol yner ¢ai ned thereby having favorabl e
transparency and shape recovery. The present invention further relates to

the fol I ow n%cgy?aqlgges Iln;[)rllo(r)nne% ac!:\(l)al'lgFfloy the m\a{l\}gﬁ%yoojf]ﬂ{elc]égl%qutli)cr:l-l‘xlalijlsszu%g'c} 1/n I%e8842

silicone acrylamide monomer disclosed in patent document 2, and a higher polymerization rate for

5  the entire system is anticipated. However, the silicone region of these monomers also has a
branched siloxanyl group, so polymers obtained by polymerizing these monomers display inferior
shape recovery. Furthermore, the amido bond of the acrylamide group has high hydrophilicity, and
therefore providing a transparent lens may be difficult from the perspective of achieving both a
sufficient amount of silicone component to provide high oxygen permeability and providing

10  sufficient water content to provide flexibility to the lens. In particular, achieving a transparent lens
is especially difficult if an internal wetting agent is added in order to increase the wettability of the

surface.

References of Related Art
15 Patent Documents
Patent Document 1 US2005/0176911

Patent Document 2 Japanese Unexamined Patent Application H10-212355

SUMMARY OF THE INVENTION

20 The present invention relates to silicone (meth)acrylamide monomers with a fast
polymerization rate, and a polymer obtained thereby having favorable transparency and shape
recovery.

The present invention further relates to the following compositions. Namely,



(1) A silicone (neth)acrylam de nononer conprising a (neth)acryl am de group
and a straight chain siloxanyl group having two or nore -0Si repeating
units inworoligaedoe. (2) The silicone (meth)acryl am dePoousaen/o2sedr di ng
to (1), wherein the silicone (neth)acrylam de nononer further conprises at

| east one hydroxyl group. 5(3)The silicone (neth)acrylam de nononer
according to (2), expressed by the follow ng general fornula (a). [ FORMJLA
1] RRIR3- R5- R7 Il NR2-1Sii 0Si 0Si-RO Il RAR6N R8 _ 0(a) (R represents
a hydrogen atomor a nethyl group; R represents a hydrogen atom or an

al kyl or an 10aryl group with between 1 and 20 carbon atons which may be
substi t yhed wWisilltomy(@etyathylaniidé thon@Sdr €6mpraidar(methitcBllandfdor6 gy did A dirhi Qs
thereof ; R2 represents a G _io al kyl ene group or arylene group that nay be
substituh@MQM$mhlbyd!bwy%twcbﬁmmesoéimpﬁﬁhemﬁwﬁﬂﬁmwk@mmlconbinations
thereof:; wherein at |east one of either R or R2 has a hydroxyl group;.. R3
to RO i ﬁ?depeﬁa%ﬁ{we rapPagEamidg mepomey ageqrding i by whesrindhe sHcpre group wi t h

bet ween At s e he substituted 15with
quoring%mﬁBQY%QJ (ggﬁ estg(rnglMS éhg&(ﬁ@hﬁﬂmﬁy ¢arbi nat i ons t hereof, and
n issandnt eQﬁé 51116!)n@-(Iﬁ@l@g@'ylﬁﬁlﬁﬁ'ngonblﬁer]agcora- hewhb e sgiMdssddbyemt folkvihgr t her
relates to polyners, ophthal mc | enses and contact | enses obtained by

pol ymer igaiered famnipii@mer m xture conprising at | east one silicone
(et h)acryl am de nononmer as described herein. 20 DETAI LED DESCRI PTI ON OF
THE | NVENTI ON The present [HRRAYEOA] contains the silicone
(et h) acrylpm de rnomer of3the prgsent 4 ngéntion and therefore can provide
a silicone hydroge] wth ajhigh acqylanide nononer content, that is
at s an e c #ent bpl ance et ween water content and
ﬁ

T yrer ot ai U p8ymefT zRng this silicone hydrogel is
or various Xpes
R

R® . R

O (a)

(R represents a hydrogen atom or a methyl group; R' represents a hydrogen atom or an alkyl or an

10  aryl group with between 1 and 20 carbon atoms which may be substituted with hydroxyl, acid,
ester, ether, thiol and combinations thereof:R” represents a Cy_oalkylene group or arylene group
that may be substituted with hydroxyl acid, ester, ether, thiol and combinations thercof; wherein at
least one of either R' or R* has a hydroxyl group;.. R® to R® independently represent a C; alkyl
group or an aryl group with between 1 and 20 carbon atoms, either of which may be substituted

15  with fluorine, hydroxyl, acid, ester, ether, thiol and combinations thereof, and n is an integer in a
range from 1 to 10.
The present invention further relates to polymers, ophthalmic lenses and contact lenses obtained by
polymerizing a monomer mixture comprising at least one silicone (meth)acrylamide monomer as
described herein.

20 DETAILED DESCRIPTION OF THE INVENTION

The present invention contains the silicone (meth)acrylamide monomer of the present

invention and therefore can provide a silicone hydrogel with a high acrylamide monomer content,
that is transparent, and that has an excellent balance between water content and wettability.

The polymer obtained by polymerizing this silicone hydrogel is suitably used for various types of



medi cal inplenments, particularly for ophthal mc |enses such as contact

| enses, intraocular |lenses, and artificial cornea, and especially for

cont act |wWO2eH/116206 A silicone (neth)acryl am de nonomecTafS20th@2§ssEsent
invention has a (nmeth)acryl am de group and a strai ght chain siloxanyl group
in a nolecule, and preferably has at |east one hydroxyl 5group in a

nol ecul e. A siloxanyl group refers to a group having at | east one Si-O S
bond, "straight chain" refers to a structure where a bond is forned in a
single line beginning with a silicon atomthat is bonded to an al kyl group
whi ch has a (neth)acrylam de group, or in other words a silicone

(et h) aadeicaninpiemsns) @amculAaVioNehhehafhit BngRkudhRatehtkt lepsea itaognaughsésef ers to
a structure expressed by the follow ng general formula (p) 10 (p) In

f or mul aafdriifidRi compr, esbnpeiadin falckythctdgmesp with a (net h)acryl am de group. Ra
t hrough Rg represent oups that do not contajin a silicon atom Xx

repr egent s af slisPRgar %zac lafwﬁ@ﬁl@romﬂaﬁ? ﬁhRBfefqli‘émI@élP? RISk yI am des

of the gffﬁg?ﬁf a el %{‘éhafﬂ@ 1o;§ah§,1 &p?né%femlé‘%ﬂé’ eyr%fé‘ra‘égr%a% 1§a*;'{3 n%%é%?

contain east a or Ion he silicone in dan formul a
(P),5X LRRPESLAEISLAN A ﬁroeger gréutefel t8 A Foup BMGnd dt 108stiofic §100-S$ B&d! 1strdighif | Ci ent
oxygen perneability will not be achieved, but if too |arge, conpatrbrlrty
Wi t h t hehdiny'defophe & staictmaelmes a bnklis fhenrdsns singlatioe ughingwyiwi) azilicoamepar ent

lens will be nore difficult. Therefore, in some enbodinents, x is a val ue
bet ween 1Bt i hended tqpsrafiyberony whish bese, (maﬁércwme'egroea afrﬂé other ores hakisrse e,

IPrGFe)]IC’ g{jﬁ'?m%rhj(frygml r%l?%lg@l%%ﬁg%%gls&alght Bfijau% flp xan ]1 grtpﬁp refer to an&uc% 8xpregaed For the
present i eRIwIL cchlisl M AS@) " does not have a drstrrbutron" i ndi cates a
condi ti on wherein various peaks for different values of x, a ratio of the

| ar g@st peak i's 80@6or hi gher, as measured by GC for the case of a nononer
that can b Si gas chromat ography (GC) (FID analyzer), or as
measured 2 hr djrat ography (LC) (R analyzer) for the case of a

nmononer grasgs Ly poi nt  that cannot be neasured using GC
Furthernnrq peclfrcatron (nmeth)acryl refers to acryl and
met hacryl I%n1de r ers to acryl am de and mnet hacryl am de.

The silicone (neth)acrylanlde nD ner of the present invention w thout
hydr oxyl group 5i ncludes the nononer expressed by the follow ng fornul ae

(sl), ($Pdordid (lﬁ,%@)réprgs'él%%l géouiy whth a (meth)acrylamide group. R® through R®

represent groups that do not contain a silicon atom. x represents an integer 2 or higher. Unlike the

15  silicone (meth)acrylamides of the present invention, silicone (meth)acrylamides of the prior art
contained at least a portion of the silicone in a pendant chain. In formula (p), x represents an integer
2 or higher, and if x is too small, sufficient oxygen permeability will not be achieved, but if too
large, compatibility with the hydrophilic monomer will decrease, and achieving a transparent lens
will be more difficult. Therefore, in some embodiments, x is a value between 3 and 7, between 3

20  and 6, and between 3 and 5. Furthermore, preferably x does not have a distribution in order to
increase a reproducibility of the physical properties of the polymer obtained. For the present
invention, the phrase "does not have a distribution" indicates a condition wherein various peaks for
different values of x, a ratio of the largest peak is 80% or higher, as measured by GC for the case of
a monomer that can be measured using gas chromatography (GC) (FID analyzer), or as measured

25 by liquid chromatography (LC) (RI analyzer) for the case of a monomer has such high boiling point



,S1 1-0 Si-n-Bu 1 0(s5) O these nononers, the nononers
expressed by the fornulae (s5) and (s6) are nore preferable fromthe

per spect iwe 20fv/1166nodul us of the silicone hydrogel obtacmas20118%8eh t he
present invention, there is concern that a hydrophobicity will increase and
a conpatibility with hydrophilic substances will be inferior if the nononer
contains a straight chain siloxanyl group, but a hydrophilicity can be

i ncreased by having an am do bond and a hydroxyl group. However, if a
nunber of hydroxyl groups is too high, an elastic nodulus of the polyner

wi |l be undesirably high and therefore the nunber of hydroxyl groups per
MONOMMEr tHaf¢dnndtHe nidasoid veidpadi nent between 1 and 6, and in another between 1
and 3, further 1 or 2, and, where wettability (low contact angles) of the
pol ynmer obt aFndlgringrepathis pedifgation, i(mpbratyhteferto afiyk andercttpergl andf a br anched
siloxanyl group i s present in addjtion to the straight chain 5 siloxanyl
gr oup, %llﬁggﬁwgﬁﬂﬂ?dﬁflﬁéit‘t?f“fjrﬁ’j}ld%%“ddﬂﬁ%fyﬂ%fi? hi gh. Therefore, in one

enbodi nent a ' r i r at I I t han
about 15 e, a1 DS L Eudhn YN SO deth BB el il M Bl S0 e
enbogli Maft@etthdmenmhe dxrésk QAN foH5WAHP fdrSulRls 1 P (S PARL(s6); The silicone
(met h) acryl am de nononer of the present invention has a (neth)acryl am de
group as a polyneric group in ord¢FORMULACI ease a pol ynerization rate, and
therefore an increagsed 10pol ynerization rate can be anticipated. Wen an
acryl am de nononer /is us as a hydrophilic substance, this effect is
particularly prom nejt-oJkisn.pgrease in polynerization rate decreases the
cure time needed onpj et e the polynerization and yield the final
material. O acryllam de/groups and net hacryl am de groups, acryl am de groups

are preferable f#Om a peyspective of further increasing the polynerization
rate. As descri bij/ag/é| ens>ir|i ng transparency is difficult if an
N Si—O+-Si—n-Bu
/
/\[( | ) |
O

(s1)
H Ay
/\[(N Si—O+-Si—n-Bu
A
O (s5)
10
N Si—O+-Si—n-Bu
/ﬁ( | ) |
O (s6)
Of these monomers, the monomers expressed by the formulae (s5) and (s6) are more
preferable from the perspective of low modulus of the silicone hydrogel obtained.
15 With the present invention, there is concern that a hydrophobicity will increase and a

compatibility with hydrophilic substances will be inferior if the monomer contains a straight chain
siloxanyl group, but a hydrophilicity can be increased by having an amido bond and a hydroxyl

group. However, if a number of hydroxyl groups is too high, an elastic modulus of the polymer



15 am de group is present, but if a hydroxyl group is present, a drop in
the transparency due to the presence of an am de group can be prevented.
The det aiwe 2ari¢11296! ear, but it is thought that in addi PCoUSc@1Aeising as a
conpatibilizer, the hydroxyl group also acts to increase wettability. An
exanple of a preferable structure of the silicone (nmeth)acryl am de nononer
of the present invention with at |east one hydroxyl group is the nononer
expressed by the foll owi ng 20general formula (a). [FORMULA 4] RRLR3- R5
1l NR2-Sii 0Si Ol RAR6 - _ R7 1 Si-RO | n R8 0(a)

will be undesirably high and therefore the number of hydroxyl groups per monomer unit is in one
embodiment between 1 and 6, and in another between 1 and 3, further 1 or 2, and, where wettability
(low contact angles) of the polymer obtained is particularly important, 2.
Furthermore, if a branched siloxanyl group is present in addition to the straight chain
5  siloxanyl group, the hydrophobicity may be undesirably high. Therefore, in one embodiment a
branched siloxanyl group is present in an amount less than about 15 weight % based upon the
polymerization components, and in other embodiments a branched siloxanyl group is not present.
The silicone (meth)acrylamide monomer of the present invention has a (meth)acrylamide
group as a polymeric group in order to increase a polymerization rate, and therefore an increased
10  polymerization rate can be anticipated. When an acrylamide monomer is used as a hydrophilic
substance, this effect is particularly prominent. This increase in polymerization rate decreases the
cure time needed to complete the polymerization and yield the final material. Of acrylamide
groups and methacrylamide groups, acrylamide groups are preferable from a perspective of further
increasing the polymerization rate. As described above, ensuring transparency is difficult if an
15  amide group is present, but if a hydroxyl group is present, a drop in the transparency due to the
presence of an amide group can be prevented. The details are unclear, but it is thought that in
addition to acting as a compatibilizer, the hydroxyl group also acts to increase wettability.
An example of a preferable structure of the silicone (meth)acrylamide monomer of the
present invention with at least one hydroxyl group is the monomer expressed by the following

20 general formula (a).

[FORMULA 4]
R R’ R3 RS R’
N—R2—S|i 0 [ Sli o—‘ Sli R®
R* { F|<6 J n F|<8
O (a)

25 In formula (a), R represents a hydrogen atom or a methyl group. In one embodiment, R is



25In fornmula (a), R represents a hydrogen atomor a nethyl group. In one
enbodi nent, Ris a hydrogen atom and the silicone (neth)acryl am de displ ays
an i ncreasoedopolyaveri zation rate. In formula (a), R repcedsneig/ oasshydr ogen
atomor an al kyl or an aryl group with between 1 and 20 carbon atons which
may be substituted with hydroxyl, acid, ester, ether, thiol and
conbi nations thereof. 5In one enbodinent, R is a hydrogen atom or an al kyl
havi ng between 1 and 5 carbon atons which may be substituted w th hydroxyl,
acid or ester groups. In another enbodinent R is an alkyl group having 1-5
carbon atons, and may be unsubstituted or substituted with at |east one
hydr oxy b hgdrogHa atomXaidphaslicohe (ieth)Rey1atide By slERG8 McadaAolyiREiyibn gtoups, et hyl
groups, propyl groups, n-propyl groups, i-propyl groups, n-butyl groups,
s- but y| Ingfoouys (a)tR'senrgskntsyn bydpegen atopentiay hikg10y po erpbgroip wignbopweegrl anp2)
s-pentyl groups, neopentyl groups, hexyl groups, heptyl groups, . octyl
gr oups, SHBMACHY BRipsMayCips @%tffﬁ‘ﬁ%‘} hya*aodéw@@?tsruaé?n %}%6@%@%, phenyl
groups,ﬂgggrthyl groups, all of which nmay be substituted as descri bed
above, ‘he like. In one enbodinent, R is selected from nethyl groups,
et hyt groups jn fheRhBBYincR! RURS hydrofh QR or@h @ntgphavﬁa Bitv¥én DERAURSsboR- Ut I
groups, or t-butyl groups, any of which nmay be hydroxyl substituted. In
anot her aembodichanrty bt SRistitued sdéthdgdrexyLfacoror hytcreomen Tataoorssr embodimkntd’ dups,
et hyl groups. Hydrogen atons, nethyl groups and ethyl groups provide the
b die S

si | i conan plk¥tgrouRdeYing i gerbiibtione radmehbs wWeykstiged on B it pttlgast @Ranpl es
f hyd | substitut ! i.ncl 2- hyd t hyl
o hydr 0By BPBRET e Sl 5t Ryaru s BETT U gpS TS SSUR AN e BRBYY 1 or oups,

4-hyd ) 1-pF0 0 bty P S~ - '
R o G A R

4- hydr oxsoupd, bydnphierybs, ghempgroupnaeseatyl griseps, Herylamaipe mbmdi graups, otyl | s
sel ected from 2- hydroxyethyl groups, 2-hydroxypropyl groups and
2, 3- di hgoupx pprbgyirsgdeulpsoupsriddécsl Sipums hagosd ghwds, 1 gpurisgnaghthyl

2, 3-di hydr oxypropyl groups, 2,3-dihydro rop .oups provide the,silicone
(it h) adigPa il HeCHlE ey Hereis ylabn oes ayd iR Ha Rt fyent o
transpa jne el .21 2L 541l ]

(1ot 1y ac T i Bty PR o O R E! A IS BT 1 ot a
hydr ogeBut@t @8aps, or t-buty RodSne SERhish maPby@ldedskly1 fabstit@edl 1K YhRRE cAbQliReRr aryl
group that may be substituted with hydroxyl, acid, ester, ether, thiol and
conib naii onslettbbfr@nhydrogen armotshesthy ehwds, weémt eridsi Bydegmota, metbyh groups

C _bal kyl ene groups, which nay be unsubstituted or substituted with

hydr ory p?d E@? 8foupT RIpYIEe ‘i&ﬁ éfll%ﬁﬁpﬁaha%ﬁgnqew&;é@ﬁ WlLW“%ﬁﬁFt@ﬁf%’&?ﬁﬂY- ment R2
| S Sel eclLe r e _agrou | e un ltute or
sopeti ¢ il P D ad SRl oo B R Y Gl DB BRBISUESRIIIAES O |

yet anogﬁafségmp&qkm_l %r%s! 53-RihGRo PPy ERBuH! LHRBoxy Wiyt BrolFY 2 Rdroxy-

unsubstitu or substituted 5w th hydroxyl, ether groups and conbinations

t her eof 1,1Huis(selroxamothink ethelnddaghs, PehnidrdRymethy lahagy antpupef3-iyalraxgmath(lghenyl
CH2CH( OH) CH2- (d) 10Or the groups expressed by the following formula (b):
CH2 28 ORfoer2 erpatizdyhsyyl groups, and the like. In oné embodiment R is selected from 2-

hydroxyethyl groups, 2-hydroxypropyl groups and 2,3-dihydroxypropyl groups, and in another
embodiment R' is a 2,3-dihydroxypropyl groups. 2,3-dihydroxypropyl groups provide the silicone
(meth)acrylamide with increased hydrophilicity. Furthermore, if the transparency of the polymer
obtained by polymerizing the silicon (meth)acrylamide monomer must be further enhanced, R' is
25 preferably not a hydrogen atom.
R’ represents a bivalent Cy_oalkylene group or aryl group that may be substituted with

hydroxyl, acid, ester, ether, thiol and combinations thereof. In another embodiment R is selected



Exanpl es of suitable R2 groups include nmethyl ene groups, ethylene groups,
propyl ene 15groups, butyl ene groups, pental ene groups, octal ene groups,
decyl ene woaopsiiemad phenyl ene groups, any of whi ch nayPo@/useeniosssiz ut ed or
substituted with at | east one hydroxyl and, a group represented by the
followng formula (d): CH2CH(OH)CH2-(d) 20 and the groups expressed by the
followng formula (b): CH2CH( OH) CH2OCH2CH2CH2- (b) 25These al kyl ene and
aryl ene groups can be straight or branched. O these, ethylene, propylene,
butyl ene, the groups expressed by formulae (d), and (b) are preferable in
sonme enbodi nents and silicone (neth)acryl am des containing them polynerize
t o f or m@mpol; ¥RpEnddrélps | vome erh sl uaisuBaititedl 5t subflitagow/ ey desxbD eiheidupR2 1 s

sel ected from an et hyl ene group, propylene group, or butylene group, and in
anothera@hbm@nmémmtmﬁaﬁrBumgpmop@b@nemgroupkc&dﬁnmacp@&specgpwo which

achi evi ng bal ance bet ween phobrcrty and a | owered el astjc nodul us
for t he%%@wrlb%r% %é@%’;‘}teﬂml@%ﬁﬁh@z}i et gheuisand egpngtions hyrsdy 3nddl de

nononer % al kyl

ar oup. oy B Be . i, WRHERGFS Y GRE Lo ERL SRR, 2 1Y
my be WB%S:&er&H ee@hewgro s alnu@aﬂlmatlohwlé@aqy In yGhdiher 88b&AimeR RARM,gréupiodl and
conbi nati ons thereof. anpl es of throug% R8 i ncl ude hydrogen at ons,

met hyl doroulpgd): et hyl groups, propyI groups, n-propyl groups, i-propyl
groups, n-butyl groups, s-butyl groups, t-butyl groups, n-pentyl groups,

i -pentyl groups, s-pentyl groups, neopentyl groups, 10hexyl groups, heptyl
gr oups, ps, nyl groups, decyl groups, dodecyl groups, eicosyl
groups,’%%%*#?ﬂgﬁg' ? apht hyl groups, any of which nmay be substituted by
fluorine, hydroxyl or conbinations thereof and the like. In sone

enbodi nents, an al kyl group with between 1 and 4 carbon atons is

pr efier alok ehe gasigs expimiddyly tigrioligwihgfomdsh (r ef erabl e, from a perspective of

i ncreasi ng the oxygen perneability. R9 independently represents an al kyl
group or an aryl group with between 151 and 20 carbon atons. Exanples of RO

i ncl ude hy groups et hyl groups, propyl groups,
n-propyrg%g%ﬁggajgcpﬂﬁsyqﬁéroups QP groups, s-butyl groups, t-butyl
groups, npentyl groups, i-pentyl groups s-pentyl groups, neopentyl groups,
hexyl groups, heptyl groups, octyl groups, nonyl groups, decyl groups,
dodecyl gr oupsam@ésCASYitabBRO¥RSps RAIBMYhetBy181RSoups 2 RY bro@sOptpSyle@ny  Of

whi ch may be substituted by fluorine, hydroxyl or conbinations thereof and
the15|keHmQQVWWhnqggaﬁdsnwbmﬂgomanmaﬂkyBﬂgppdpwkmtbmbmxw&ﬁmﬁwkmnd 4 carbon
atons is preferable, and in some enbodi nents, an n-butyl group, s-butyl
group, &FouRs. pokRfrNpichgRay b unwhrt&lﬁe%wuwmeﬁ%pm ieeﬁ%ohyairoxpryﬂ@&%fpup

substituted ar e%npref Qﬂfgsbased on a bal ance between the oxygen

perneab|$¥??l%n ydro S Sistance of the siloxanyl group. In other
enbodi nents RO may be nethyl or ethyl. In formula (a), n represents an

i nteger between 1 and 10, and if nis too small, desirable 25o0xygen
per mreabirCHiGH(OHYCHOt béd)achi eved, but if too large, conpatibility wth the
hydggphilic

and the groups expressed by the following formula (b):
-CH,CH(OH)CH,OCH,CH,CH,- (b)
25 These alkylene and arylene groups can be straight or branched. Of these, ethylene,

propylene, butylene, the groups expressed by formulae (d), and (b) are preferable in some

embodiments and silicone (meth)acrylamides containing them polymerize to form a polymer with



nononer wi Il decrease, and achieving a transparent lens wll be nore
difficult. Therefore in sone enbodinents n is a value between 2 and 6,

bet ween 2wendiiBii6mad between 2 and 4. Any of the | ower PCiristonmbeses and
any of the preferred upper limt values can be conbi ned together.
Furthernore, preferably n does not have a distribution in order to increase
a reproducibility of the physical properties of the polyner obtained. For
the present invention, the phrase "does not have a distribution” indicates
a condition wherein various peaks for different values of n, a ratio of the
5 largest peak is 80% or higher, as neasured by GC for the case of a

nmonomer 1dwhekstie aiddies. IeastheLembsgintgt RIGS sddticd FRhOGr pidhe ££0), prdpynanal yzer),
or as nmeasured by liquid chronatography (LC) (Rl anal yzer) for the case of
a nonomgroupas bstubhe grbgh atybin langther pobetimeiaR” is armenty ldve gweait@ne@pmcﬂge GC.

The sili one | h) acryl am de npnoners of the prese i nvent i can be
prepar ed We&m f“f‘r‘&&etl%’ﬁﬁv\lﬁ’df"@h%%%‘n%f‘ IWqulePaﬁtﬂF ‘F‘Pf{é’hﬁlf?r thgp hetic

organlcoggﬁ (ﬁ&%nﬁﬂm,ﬁ%%ﬂc@n gﬁ@gﬁ%ﬁhé%mx%g thod for silicone

(et h) acryl am-de ‘mononmeér expres ormul’a (a) RRIR3 |,
N-R-5Si-0 | B‘fl'fognula 83, & tl§bug|ﬁa{9|1ndg§erﬂently represent an alkyl group or an aryl group with

between 1 and 20 carbon atoms either of which may be substituted with fluorine, hydroxyl, acid,
ester, ether, thiol and combinations thereof. Examples of R® through R® include hydrogen atoms,
methyl groups, ethyl groups, propyl groups, n-propyl groups, i-propyl groups, n-butyl groups, s-
butyl groups, t-butyl groups, n-pentyl groups, i-pentyl groups, s-pentyl groups, neopentyl groups,
10  hexyl groups, heptyl groups, octyl groups, nonyl groups, decyl groups, dodecyl groups, eicosyl
groups, phenyl groups, naphthyl groups, any of which may be substituted by fluorine, hydroxyl or
combinations thereof and the like. In some embodiments, an alkyl group with between 1 and 4
carbon atoms is preferable, and a methyl group is most preferable, from a perspective of increasing
the oxygen permeability. R® independently represents an alkyl group or an aryl group with between
15 1 and 20 carbon atoms. Examples of R’ include hydrogen atoms, methyl groups, ethyl groups,
propyl groups, n-propyl groups, i-propyl groups, n-butyl groups, s-butyl groups, t-butyl groups, n-
pentyl groups, i-pentyl groups, s-pentyl groups, neopentyl groups, hexyl groups, heptyl groups,
octyl groups, nonyl groups, decyl groups, dodecyl groups, eicosyl groups, phenyl groups, naphthyl
groups, any of which may be substituted by fluorine, hydroxyl or combinations thereof and the like.
20  With regards to R, an alkyl group with between 1 and 4 carbon atoms is preferable, and in some
embodiments, an n-butyl group, s-butyl group, or a t-butyl group, which may be unsubstituted or
hydroxyl substituted are most preferable, based on a balance between the oxygen permeability and
a hydrolysis resistance of the siloxanyl group. In other embodiments R® may be methyl or ethyl.
In formula (a), n represents an integer between 1 and 10, and if n is too small, desirable
25 oxygen permeability may not be achieved, but if too large, compatibility with the hydrophilic
monomer will decrease, and achieving a transparent lens will be more difficult. Therefore in some

embodiments n is a value between 2 and 6, between 2 and 5, and between 2 and 4. Any of the

10



conprises hydrosilylation of the conpound expressed by the foll ow ng
formula (al 0) Rl HNI-QL(al0) with a linear siloxane expressed by the
fol | owi ngwbanmiiezo¢al 1) RI37577 H S1-0 Si-0 Si-R9 1 AlPCR8IS20H/028sand
conprises (nmeth)acrylation of the conpound expressed by the foll ow ng
formula (al2) 5 -- RIR3R5R7 1111 HNR2-S 1-0 Si-0-S i-R9 RI4R16] R8

10

15

lower limit values and any of the preferred upper limit values can be combined together.
Furthermore, preferably n does not have a distribution in order to increase a reproducibility of the
physical properties of the polymer obtained. For the present invention, the phrase "does not have a
distribution” indicates a condition wherein various peaks for different values of n, a ratio of the
largest peak is 80% or higher, as measured by GC for the case of a monomer that can be measured
using gas chromatography (GC) (FID analyzer), or as measured by liquid chromatography (LC) (RI
analyzer) for the case of a monomer has such high boiling point that cannot be measured using GC.
The silicone (meth)acrylamide monomers of the present invention can be prepared by any
method known to those of skill in the art of synthetic organic chemistry. An example of preparation

method for silicone (meth)acrylamide monomer expressed by the formula (a)

R’ R3 RS R’

N N N
N—R —Sll—O Sll—O SII—R

R4 RS RS
O n (@)

comprises hydrosilylation of the compound expressed by the following formula (al0)

HN—Q' (o)

with a linear siloxane expressed by the following formula (all)

11



-n (al2) obtained fromthe hydrosilylation. In the formula (a 10), Q1
conpri se a carbon-carbon double bond and is converted to R2 of the formula
(a) by hywsioasilymbasi on. One of nore specific exaoplus2afi/opssepar ati on
met hod for a silicone (neth)acryl am de 10nmononer of the present invention
is a method for the nononmers expressed by the following formula (a20). OH
The preparation method conprises ring-opening reaction of epoxide by am ne,
protection of hydroxyl group(s), hydrosilylation, acrylation, and
de-protection of hydroxyl group(s). In the formula (a20), R R2, R3 through
R9, and n are the sanme with those in the fornula (a) above, and -
CH2CH(CH)R1% in tge or?ula (a20) represents RL in the formula (a). 5In the
ri ng-openi My re io epoxi de by amine at the first step, a conpound
expressqg_ __kﬂ S}Q ég_kaZB) can be obtai ned by reacting an epoxi de
expressed by t iTol"llow ng formula (a21) with an am ne expressed by the
follow ng fRfrmul ®8(aq2R® 5Ri 1 (a2l1) 10 Q2-NH2(a22) OH /iR 1 H N-Q@(a23)
15In the fornul ae (a22) and (g¢3), @ conprises a carbon-carbon double bond
and is converted to R2 in the fformula (a20) by hydrosilylation of the
doubl e bond. The (a22)/ (a2l1l) ratio of the reaction is preferably
fromabout 1 to about 50, nore preferably fromabout 1.5 to about 30, and
nost preferably fromabout 2 to about 15 to reduce di-substituted and

t ri - substd ¢ontpeisks amethrctylatipr ofdbctompdinel dxpreped by the dolofvittgfernridra@td)on i s
preferably from 20about -20C to about 100C, nore preferably from about OC
to about 50C, and nost preferably

R’ R3 RS R’
| ) | | | o
HN—R<-Si—0O %r—o ?r—R
Fla“ RS RS
5 n (al2)

obtained from the hydrosilylation. In the formula (a10), Q' comprise a carbon-carbon double bond

and is converted to R? of the formula (a) by hydrosilylation.

One of more specific example of preparation method for a silicone (meth)acrylamide

10  monomer of the present invention is a method for the monomers expressed by the following

formula (a20).
OH
R R11 R3 R5 R7
I
)ﬁ‘/N—RZ §i—0TSi—0 Sl.i—Rg
R* R R
O n

(a20)

12



from about 20C to about 40C to avoid vaporization of am nes. The tinme of
the reaction is fromabout 1 hour to about 72 hours. In the second
step, hydwoxyll/gsmwap(s) of the compound (a23) fromthe PCTAS261H16pR88ARY be
protected to avoid side-reaction of hydrosilylation. One suitable exanple
of protecting groups is 5trinethylsilyl group, which can protect and
de-protect in mld condition. Any known reagents for trinethylsilylation of
hydr oxyl group can be used, such as trinmethylsilyl chloride, trinethylsilyl
trifluoronethanesul fonate, N-Methyl-N-trinethylsilylacetamde, and

hexanet hyl di si | azane. Anpbng these, hexanethyl di silazane is preferable

becaus e TROpB@dritioh @itliod Sordprisey rifge@@hin® Feaction&f bR bakmime, 2btedtida of
trimethylsilylation reaction with hexamethyl disilazane is fromabout 40C to
10about hi&eG] grwop(e), hydedsdylatibny adrylatnadrolule-pEOEtibw o Qlydixy IBOG(s)-dn thenpst

preferahly from about ;70C t0,120C, and the tinme of the reactjon is from
about o?@mﬁbé?%%aé% Roduthreughdturad nsgs the sameryighihesg e A (S EPPFeon | o

orf o aBhECHRIARS 12 K SHERond Bt OSSP Lhe compound expressed

a protecting group, fromthe second step is reacted with |inear siloxane
expressed by It therihgbpenivignepcfiorafigh@ided@Hinine at R Jirsh 7tép, lakcBmp @inSicxBesStd- 19
R4AR6R3 -1

The formula (a23) can be obtained by reacting an epoxide expressed by the following formula (a21)

with an amine expressed by the following formula (a22).

O

L RY (a21)

10

OH

HN—Q2 (223

15  In the formulae (a22) and (a23), Q* comprises a carbon-carbon double bond and is converted to R*

in the formula (a20) by hydrosilylation of the double bond.

The (a22)/ (a21) ratio of the reaction is preferably from about 1 to about 50, more
preferably from about 1.5 to about 30, and most preferably from about 2 to about 15 to reduce di-
substituted and tri-substituted amine by-product. The temperature of the reaction is preferably from

20  about -20°C to about 100°C, more preferably from about 0°C to about 50°C, and most preferably

13



(a25) wherein R3 through RO, and n are the sanme in the formula (a). The
ratio of (a25)/ (a24) is between about 0.5 and about 2.0, nore preferably
bet ween awoub11@Li&oand about 1.2, and nost preferably 5beCrasnoidossand 1. 1.
Sui tabl e catal ysts include platinum (0) 2,4,6,8-tetranethyl-2, 4,6, 8-
tetravinyl cycl ot etrasil oxane, platinum (0)

1, 3-di nethyl-1, 3-di vi nyl di sil oxane, hydrogen hexachl oroplatinate (IV), and
nore preferably platinum (0) 2,4,6,8-tetranethyl-2, 4,6, 8-

tetravinyl cycl ot etrasil oxane, platinum (0)

1, 3-di met hy1-1, 3-di vi nyl di si |l oxane. The catalyst is used in an anount

bet ween fiahabbut 20TIPIN2BAA 470t tay i O rigpioh oNMliesPTIRS tRicadTlthe roftiver froabout 5
ppm 10and about 5000 ppm and nost preferably between about 10 ppm and
about 10@@®t ppenr toTébeut Bripersat ure of the reaction is preferably between about
-20C to about 180C, nore preferably between about -10C to about 150C, and
nost pref era?l% bet en

am no group ot 't ﬁego%osn%o%ﬁdgou)}é’%(%ggg@é% 0;1951%1%%9?&2#)'3%\%@%4@#2& hlél%[' ﬁgl Ege / Ri
1R31 bm‘tel&%d% avlaid%eofeBﬁorloi@jydllosilylation. One suitable example of protecting groups is
5  trimethylsilyl group, which can protect and de-protect in mild condition. Any known reagents for
trimethylsilylation of hydroxyl group can be used, such as trimethylsilyl chloride, trimethylsilyl
trifluoromethanesulfonate, N-Methyl-N-trimethylsilylacetamide, and hexamethyldisilazane.
Among these, hexamethyldisilazane is preferable because no salt remains after reaction. The
temperature of the trimethylsilylation reaction with hexamethyldisilazane is from about 40°C to
10  about 150°C, more preferably from about S0°C to about 130°C, and most preferably from about

70°C to 120°C, and the time of the reaction is from about 0.5 hour to about 5 hours. Purification by

vacuum distillation is preferable before the next step.

In the third step, the compound expressed by the following formula (a24),

HN—Q? (a24)
15

wherein P! represents a protecting group, from the second step is reacted with linear siloxane

expressed by the following formula (a25).

14



R _0-nR7/ 1S | RBRY fromthe third step can be reacted with an
acryl ating agent, such as (neth)acryloyl halide, (neth)acrylic anhydride.
When (netwpaerylieob hal i de is used, the tenperature of Phe/use@aRssA2i s
preferably between about -80C to about 40C, nore preferably between about
-40C to about 30C, and nost preferably between about -20C to about 10C

| nhi bitor may be added in an 5 anount between 1 ppm and 5000 ppm nore
preferably between 10 ppm and 1000 ppm nost preferably 50 ppm and 500 ppm
to avoi d polynerization during nononmer synthesis. Suitable inhibitors

i ncl ude hydr oqui none nononet hyl et her, butyl ated hydroxyt ol uene, m xture

t hereof and o he Ii5ke. A§ a result of this step, a nononer expressed by the
fol | owi ng fornu|l & (a47R’ 0" 131 -

H—Si—O Sli—O Sli—Rg
F|<4 R R8
n (a25)

wherein R? through R®, and n are the same in the formula (a). The ratio of (a25)/ (a24) is between
about 0.5 and about 2.0, more preferably between about 0.8 and about 1.2, and most preferably

5  between 0.9 and 1.1. Suitable catalysts include platinum (0) 2,4,6,8-tetramethyl-2,4,6,8-
tetravinylcyclotetrasiloxane, platinum (0) 1,3-dimethyl-1,3-divinyldisiloxane, hydrogen
hexachloroplatinate (IV), and more preferably platinum (0) 2,4,6,8-tetramethyl-2,4,6,8-
tetravinylcyclotetrasiloxane, platinum (0) 1,3-dimethyl-1,3-divinyldisiloxane. The catalyst is used
in an amount between about 1 ppm and about 10000 ppm, more preferably between about 5 ppm

10  and about 5000 ppm, and most preferably between about 10 ppm and about 1000 ppm. The

temperature of the reaction is preferably between about -20°C to about 180°C, more preferably

between about -10°C to about 150°C, and most preferably between about 0°C to about 130°C.

In the fourth step, the amino group of the compound expressed by the following formula

(a26)

15

n (a26)

15



R/R 1 R3 RS RY (N NR2-i O

10

15

20

WO 2011/116206 PCT/US2011/028842

from the third step can be reacted with an acrylating agent, such as (meth)acryloyl halide,
(meth)acrylic anhydride. When (meth)acryloyl halide is used, the temperature of the reaction is
preferably between about -80°C to about 40°C, more preferably between about -40°C to about
30°C, and most preferably between about -20°C to about 10°C. Inhibitor may be added in an
amount between 1 ppm and 5000 ppm, more preferably between 10 ppm and 1000 ppm, most
preferably 50 ppm and 500 ppm to avoid polymerization during monomer synthesis. Suitable
inhibitors include hydroquinone monomethylether, butylated hydroxytoluene, mixture thereof and

the like. As a result of this step, a monomer expressed by the following formula (a27)

o/p1
R R R3 RS R’
|
N—R?2 Si—0 Sli—O Sli—Rg
R4 RS R
0] n

(a27)

is obtained. The monomer (a27) is preferable from the perspective of compatibility with wide range
of hydrophobic and hydrophilic co-monomers. The monomer (a27) can be de-protected after
polymerization, thereby both desirable compatibility in monomer mixture and desirable

transparency of polymer derived from hydroxyl groups can be achieved.

In the fifth step, hydroxyl group(s) of the compound expressed by the formula (a27) is de-
protected. The method and condition of de-protection depends on P'. If P! is trimethylsilyl group,
de-protection with acetic acid in methanol is preferable from the perspective of the mild reaction
condition. The temperature of the reaction is preferably between about 20°C to about 40°C, and the
time of the reaction is preferably between about 0.5 hour to about 3 hours. After de-protection, the

obtained silicone (meth)acrylamide monomer can be purified by various method including column

16



S 0SS RO I R4 I R | R8B O -n 10 is obtained. The nononer (a27)
preferable fromthe perspective of conpatibility wth w de range
WO 2011/116206 PCT/US2011/028842

chromatography, vacuum distillation, molecular distillation, treatment with ion-exchange resin, and
the combination thereof. As a result of this step, silicone (meth)acrylamide monomer expressed by

the formula (a20) is obtained.

Another more specific example of preparation method for a silicone (meth)acrylamide

5  monomer of the present invention is a method for the monomers expressed by the following

formula (a30)
R R'" OH R3 R® R’
N R4'-Si—0O Sll—O Sll—R
F|<4 RS R8
O n (@30)

10  The preparation method comprises ring-opening reaction of epoxide by amine, protection of
hydroxyl group(s), hydrosilylation, acrylation, and de-protection of hydroxyl group(s). In the
formula (a30), R, R, R? through R’, and n are the same with those in the formula (a) above, and -

CH,CH(OH)R?'- in the formula (a30) represents R' in the formula (a).

In the ring-opening reaction of epoxide by amine at the first step, a compound expressed by
15  the formula (a33) can be obtained by reacting an epoxide expressed by the following formula (a31)

with an amine expressed by the following formula (a32).

O

I>_Q3 (a31)

17
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of hydrophobi c and hydrophilic co-nononers. The nononer (a27) can be
de-protected after polynerization, thereby both desirable conpatibility in
nononer rwetorielieavd desirabl e 15transparency of pol ynmer pd@rnise@d/ossam

hydr oxyl groups can be achi eved. In the fifth step, hydroxyl group(s)
of the compound expressed by the fornula (a27) is de-protected. The nethod
and condition of de-protection depends on Pl. If I'l is trinmethylsilyl

group, de-protection with acetic acid in nethanol is preferable fromthe
perspective of the mld reaction condition. The tenperature of the reaction
is preferably between about 20C to about 40C, and the 20tine of the
reacti orisypreferaply between about 0.5 hour to about 3 hours. After
de- protecti on, t h&38bt ai ned silicone (et h)acryl am de nononer can be
purified by various nmethod including colum chromatography, vacuum
distillation, nolecular distillation, treatnent with ion-exchange resin,
and the conbination thereof. As a result of this step, silicone
(et h) acrgl am@g nononer expressed by the formula (a20) is obtained.
Anot her nbre specific exanple of preparation nethod for a silicone
(et h) aditNd ani annnogﬁé of the present invention is a nethod for the
nononmer s expressed by )follomﬁng formul a (a30) 10The preparation
nmet hod conprises ring-opening reaction of epoxide by am ne, protection of
hydr oxyl group(s), hydrosilylation, acrylation, and de-protection of
hydr oxyl group(s). In the formula (a30), R R3 through RO, and n are_the
sane5w fihthe Fowelag (33 Hed f238 il eonfir)scssh@vien-carydn doubldbCh| GH)iRxbveried t¢ Re
formula (a3Q) represents R in the fornula (a). In the ring-opening
react i o 9 fpER (8 Byhvdrasihdation of the deyhiskonds ep, a conpound expressed by
15the fornula (a33) can be obtained by reacting an epoxi de expressed by the
fol | ow ng fompad2) B3 L)rat¥ $MhcABacROh B%re@é%%l?%ﬁ%&ﬁ 1khgohdol RYkeng formul a
(a32). 5 B (a31) WD 2011/116206PCT/US2011/ 028842 R1- NH2(a32)

preferably from about 1.5 to about 30, and most preferably from about 2 to about 15 to reduce di-

substituted and tri-substituted amine by-product. The temperature of the reaction is preferably from
10  about -20°C to about 100°C, more preferably from about 0°C to about 50°C, and most preferably
from about 20°C to about 40°C to avoid vaporization of amines. The time of the reaction is from

about 1 hour to about 72 hours.

In the second step, hydroxyl group(s) of the compound (a33) from the first step may be

protected to avoid side-reaction of hydrosilylation. One suitable example of protecting groups is

15  trimethylsilyl group, which can protect and de-protect in mild condition. Any known reagents for
trimethylsilylation of hydroxyl group can be used, such as trimethylsilyl chloride, trimethylsilyl
trifluoromethanesulfonate, N-Methyl-N-trimethylsilylacetamide, and hexamethyldisilazane.
Among these, hexamethyldisilazane is preferable because no salt remains after reaction. The
temperature of the trimethylsilylation reaction with hexamethyldisilazane is from about 40°C to

20  about 150°C, more preferably from about S0°C to about 130°C, and most preferably from about
70°C to 120°C, and the time of the reaction is from about 0.5 hour to about 5 hours. Purification by

vacuum distillation is preferable before the next step.

In the third step, the compound expressed by the following formula (a24),

18



(a33) 5In the fornulae (a3l1l) and (a33), (B conprises a carbon-carbon
doubl e bond and is converted to R2 in the fornmula (a30) by hydrosilylation
of the dowbl2e1isasads The (a32)/ (a31) ratio of thePCceaskilom24832
preferably fromabout 1 to about 50, nore preferably fromabout 1.5 to
about 30, and nost preferably fromabout 2 to about 15 to reduce

di -substituted and tri-substituted am ne by-product. The tenperature of the
reaction is preferably from 10 about -20C to about 100C, nore preferably
from about O0C to about 50C, and nost preferably from about 20C to about 40C
to avoi d vaporization of amnes. The tine of the reaction is fromabout 1
hour to about Z;Pﬁours. In the second step, hydroxyl group(s) of the
conpound|$533)0fron1the first step may be protected to avoid side-reaction
of hydr lylati gin. One suitable exanple of protecting groups is

15t ri et Ayl ~group, whi ggpan protect and de-protect in mld condition.
Any known reagents for trinethylsilylation of hydroxyl group can be used,
such as trimethylsilyl chloride, trinethylsilyl trifluoronmethanesul fonate,
N-Met hyl - N-trinethyl silylacetam de, and hexanet hyl di sil azane. Anbng t hese,
hexanethéjdjsglazane is preferabl e because no salt remains after reaction.
The t enpagsidy eepeperthepreteptgtgRypsireny theppcend stemis tqaefad with Hnear siloxane

hexanet hyl di sj.| aza is from t 40C to 20about 150C, nore preferably
from ab§ e%ﬁ%ﬁ%é3§§8ﬁ?g§§ﬁﬁ?%§gg nost preferably from about 70C to 120C,
and the tinme of the reaction is fromabout 0.5 hour to about 5 hours.
Puribication by vacuumdistillation is preferable before the next step. In
the third step, the conpound expressed by the follow ng fornmula (a24),
R1(31 p2 HN/-Ct3 | (a34) wherein P2 represents a protecting group, from
the secondRtep| RS rdaRfed with linear siloxane expressed by the fol | owing

for”“'alﬁé?)—'o $i—0 Sli—Rg
R4 R R8
n (a35)

wherein R? through R®, and n are the same in the formula (a). The ratio of (a35)/ (a34) is between
about 0.5 and about 2.0, more preferably between about 0.8 and about 1.2, and most preferably
10  between 0.9 and 1.1. Suitable catalysts include platinum (0) 2,4,6,8-tetramethyl-2,4,6,8-
tetravinylcyclotetrasiloxane, platinum (0) 1,3-dimethyl-1,3-divinyldisiloxane, hydrogen
hexachloroplatinate (IV), and more preferably platinum (0) 2,4,6,8-tetramethyl-2,4,6,8-
tetravinylcyclotetrasiloxane, platinum (0) 1,3-dimethyl-1,3-divinyldisiloxane. The catalyst is used
in an amount between about 1 ppm and about 10000 ppm, more preferably between about 5 ppm
15  and about 5000 ppm, and most preferably between about 10 ppm and about 1000 ppm. The
temperature of the reaction is preferably between about -20°C to about 180°C, more preferably

between about -10°C to about 150°C, and most preferably between about 0°C to about 130°C.

In the fourth step, the amino group of the compound expressed by the following formula

(a36)
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5 HSi-0 Si-0 Si-RO RI37577 | Al R8 _-11(a35) wherein R3 through R9, and n
are the sane in the fornula (a). The ratio of (a35)/ (a34) is between about
0.5 and awoupnii2uoenore preferably between about 0.8 aneCahsee11/028842 and
nost preferably 10between 0.9 and 1.1. Suitable catal ysts include platinum
(0) 2,4,6,8-tetranethyl-2,4,6,8- tetravinylcyclotetrasil oxane, platinum (0)
1, 3-di nethyl-1, 3-di vi nyl di sil oxane, hydrogen hexachl oroplatinate (IV), and
nore preferably platinum (0) 2,4,6,8-tetranethyl-2, 4,6, 8-

tetravinyl cycl ot etrasil oxane, platinum (0)

1, 3-di met hy1-1, 3-di vi nyl di si |l oxane. The catalyst is used in an anount
between about 1 ppm and about 10000 ppm nore preferably between about 5
ppm 15and about 5000 ppm and nost preferably between about 10 ppm and
about 1000 ppm 'Hae tenperature of the reaction is preferably between about
-20C to gpbut @80C, Rfore|Ro%ef er @l y bet ween about -10C to about 150C, and
most preferabl § befween ablout [0¢ to about 130C. In the fourth step, the
anino g Ré <dmsd @‘&pﬁé@?ed by the following fornula (a36) P2-_
R1l1 C. RBR5R7 I R . _si | - @5- gi -R9 | izt R6R8

n (a36)

from the third step can be reacted with an acrylating agent, such as (meth)acryloyl halide,

5  (meth)acrylic anhydride. When (meth)acryloyl halide is used, the temperature of the reaction is
preferably between about -80°C to about 40°C, more preferably between about -40°C to about
30°C, and most preferably between about -20°C to about 10°C. Inhibitor may be added in an
amount between 1 ppm and 5000 ppm, more preferably between 10 ppm and 1000 ppm, most
preferably 50 ppm and 500 ppm to avoid polymerization during monomer synthesis. Suitable

10  inhibitors include hydroquinone monomethylether, butylated hydroxytoluene, mixture thereof and

the like. As a result of this step, a monomer expressed by the following formula (a37)

P2
R'" o RS RS 7
N R4'-Si—0O Sll—O SII—R
Fla“ RS R8
O n @37)

15  is obtained. The monomer expressed by the formula (a37) is preferable from the perspective of
compatibility with wide range of hydrophobic and hydrophilic co-monomers. The monomer (a37)
can be de-protected after polymerization, thereby both desirable compatibility in monomer mixture

and desirable transparency of polymer derived from hydroxyl groups can be achieved.
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_-n (a36) fromthe third step can be reacted with an acryl ati ng agent,
such as (neth)acryloyl halide, 5 (neth)acrylic anhydride. Wen

(et h) acrwbayivhedosde is used, the tenperature of the r@aEitiSer 1i028842
preferably between about -80C to about 40C, nore preferably between about
-40C to about 30C, and nost preferably between about -20C to about 10C

I nhi bitor may be added in an anpbunt between 1 ppm and 5000 ppm nore
preferably between 10 ppm and 1000 ppm nost preferably 50 ppm and 500 ppm
to avoi d polynerization during nononmer synthesis. Suitable 10inhibitors

I ncl ude hydroqui none nononet hyl et her, butyl ated hydroxytol uene, m xture

t hereof and tihe kiftk 6tep, A§draxy1 @Foup(s) &ffthddbh@o@td%@pre@emnmmnnemrwe;isael by the
foIIOW| ng formula (a37) p2 RRI cY R3 1|,

., .. . brotectetl. Thefiethod and condition oﬂ_dezprotegw@ d{:peﬁzdls Q)lP If R%]R?hmdth}&;qﬂbll Do®.-Re | 8
R6R

de-protection with acetic acid in methanol is preferable from the perspective of the mild reaction
condition. The temperature of the reaction is preferably between about 20°C to about 40°C, and the
5  time of the reaction is preferably between about 0.5 hour to about 3 hours. After de-protection, the
obtained silicone (meth)acrylamide monomer can be purified by various method including column
chromatography, vacuum distillation, molecular distillation, treatment with ion-exchange resin, and
the combination thereof. As a result of this step, silicone (meth)acrylamide monomer expressed by

the formula (a30) is obtained.

10 The polymer of the present invention is obtained via polymerization of a base formulation
containing silicone (meth)acrylamide monomer. If a range for the silicone (meth)acrylamide
monomer contained is too low, the oxygen permeability of the polymer may be insufficient, but if
the range is too high, the hydrophilicity may be insufficient, so the monomer and polymer
components in the monomer mixture are between 30 and 98 weight%, in some embodiments

15  between about 40 and about 80 weight%, and most in other embodiments between about 50 and
about 70 weight%. Lower limit values include about 30 weight%, about 40 weight%, and about
50 weight%. Upper limit values include about 98 weight%, about 80 weight%, and about 70
weight%. Any of the preferred lower limit values and any of the preferred upper limit values can
be combined together.

20 The polymer of the present invention is preferably obtained by copolymerizing at least one
hydrophilic monomer with at least one silicone (meth)acrylamide monomer. Examples of the
hydrophilic monomer include (meth)acrylate monomer such as 2-hydroxyethyl (meth)acrylate, 2-
(2-hydroxyethoxy)ethyl (meth)acrylate, glyceryl (meth)acrylate, and poly(ethyleneglycol)
mono(meth)acrylate, polymerizable carboxylic acid monomer such as (meth)acrylic acid, itaconic

25  acid, crotonic acid, vinyl benzoic acid, N-vinylamide monomer such as N-vinylpyrrolidone, N-

vinylformamide, N-vinylacetamide, and N-vinyl-N-methylacetamide, and (meth)acrylamide
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-n _ (a37) 15is obtained. The nononer expressed by the fornula
(a37) is preferable fromthe perspective of conpatibility wth w de range
of hydr opwolnt/asméhydr ophil i c co-nononers. The nononer PCadRRoiaaesshe
de-protected after polynerization, thereby both desirable conpatibility in
nmononer m xture and desirable transparency of polynmer derived from hydroxyl
groups can be achi eved. In the fifth step, hydroxyl group(s) of the
conmpound expressed by the formula (a37) is de-protected. The nethod and
condition of de-protection depends on P2. If P2 is trinethylsilyl group,
de-protection with acetic acid in nethanol is preferable fromthe

per specidotem@fsudhhe (mtthdedyRagde] NIN-giaRty! (n@fh)ackianideEr@dimne of the reaction
is preferably between about 20C to about 40C, and the 5 tinme of the

r eact i ofmétb)agyemédcalitisoptypy Meet) whdanidg (Bethioen loy onebloine, N-ethosymetfyl er
de-protectjon, the obtained silicone (neth)acrylam de nononer can be

puri fi ey araianyds NiptHsdmphEpodRrRge 2y @ﬁ%ﬂ% ﬁm&&f%&%ﬁpﬁm&mr&

distillati LeGular di stk gt ian, - it h i Op- - esin
Rfe bR} Bt Fgé\%‘(ﬂ% s Qe FHGRENARod ’
and the%%og%fﬁgﬁfon Pﬁe?eo??fis%ésregﬁ %’o ﬂfllglsfﬁ%f S!?I one ©
(et §) aghybEaRd SerdHROTRIII %ﬂ&@@%@_@l@%g&meﬂz@ﬁmr@peﬁﬁQ)th ki saleb@l ned. 10The
pol ynmer of the present invention is obtained via polynerization of a base
f or mul atimgh)aoglhtmalemangmsi Willdbe e ofabiet LY derpkhpcgénidnomemers| K.Na range f or
the silicone (meth)acryl am de nononmer contained is too | ow, the oxygen
per meabidinietiylagtylanKde is prefaighie fiery ths@cisprstiver oféhegrelymepigation rate #nd thediidiacs s t oo
hi gh, tEe hydr gphj L.i.ci ty. ma F Jnsufficient, so the nmononmer and pol yner
componehte it aanshics it (e PEL AR SR oSG 98 wei oni o In some
enbodi ment's 35061 e6NH AR Sy AdEnACANonRY ek A6 (RN RS{xykth Ot her
enbodi nents between about 50 anhd about 70 wei ght% Lower 1imt val ues
i nchade pabrabilits haywdt eitiCqd, Wb dudo 140, thediidvhShy aegdl @bobi too hard, and therefore
the amount of hydrophilic monomer is between about 1 and about 50 weight%, in some
embodiments between% 10 and 40 weight%, and other embodiments between about 15 and about
35 weight%, based on the monomer and polymer component in the monomer mixture. Lower limit
values about 1 weight%, about 10 weight%, and about 15 weight%. Upper limit values include
15  about 50 weight%, about 40 weight%, and about 35 weight%. Any of the preferred lower limit
values and any of the preferred upper limit values can be combined together.
In one embodiment, the polymer of the present invention may use a hydrophilic
(meth)acrylamide monomer with two or more hydroxyl groups in the molecule independently from
the aforementioned hydrophilic monomer, or in addition to the aforementioned hydrophilic
20  monomer. In particular, if the hydrophilic polymers described later are used, the transparency of
the polymer may easily deteriorate, so a hydrophilic (meth)acrylamide monomer is preferably used.
When included, the amount of the hydrophilic (meth)acrylamide monomer is between about 1 and
about 50 weight%, more preferably between about 1 and about 30 weight%, and most preferably
between about 1 and about 15 weight%, based on the monomer and polymer component in the
25  monomer mixture. An example of a hydrophilic (meth)acrylamide monomer containing two or

more hydroxyl groups in the molecule include the monomers expressed by the following general

formulae (c1) through (c3).
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50 weight% Upper Iimt values include about 98 wei ght% about 80 wei ght%
and about 70 weight% Any of the preferred lower |imt values and any of
the prefewoediupp®s |imt val ues can be conbi ned toget hecT/udQohe2gse? ymer of
the present invention is preferably obtained by copol ynerizing at | east one
hydrophilic nononmer with at | east one silicone (neth)acryl am de nononer.
Exanpl es of the hydrophilic nmonomer include (neth)acrylate nononer such as
2- hydroxyet hyl (neth)acrylate, 2- (2-hydroxyethoxy)ethyl (neth)acrylate,

gl yceryl (neth)acrylate, and pol y(ethyl eneglycol) nono(neth)acryl ate,

pol yneri zabl e carboxylic acid nononer such as (nmeth)acrylic acid, itaconic
25aci d, [myrvoniac]aci d, vinyl benzoic acid, N-vinylam de nononer such as
N-vi nyl pyrrolidong, N vinylformam de, N-vinylacetam de, and
N—vinyl-hﬁﬁethgkégétnmide, and (nmeth)acrylam de nononmer such as

(meth)acryl am de, N, N-di methyl (neth)acrylam de, N, N-diethyl

(meth)a 0| N Eropyl (met h)acryl am de, (neth)acryl oyl norpholine,
N- net hoxynet iyl (et h) “acryl am de, N- hydroxynet hyl acryl am de and the |ike.
Anong these @Qydrophilic nongurers, (neth)acrylam de nononmer is preferably
used in sonme enbodi nents because the polynerization 5rate of the entire
systemw || be increased and copol yneri zati on properties wth the silicone
(neth)acryvanide nmoprer will be favorable. O the (neth)acrylan de

t he bal ance between hydrophobicity and

conpatibilit | i cone nmononer. |If a range for the anpunt of

hydr ophi lic r that is used is too high, the oxygen 10perneability may
be reduced, but i | ow, (¢2he silicone hydrogel may be too hard, and
therefore the anount of hydrophilic nononmer is between about 1 and about 50
wei ght % |n sone enbodi nents between% 10 and 40 wei ght % and ot her

embodi nent¥ be nCHbout 15 and about 35 wei ght% based on the nononer and

pol yner c npon t _the gmnoner mi xture. Lower limt values about 1
%; and about 15 weight% Upper limt values include

wei ght %% ab

15about 50 |ght@6 about 4 i ght% and about 35 weight% Any of the
preferred loWwer limt val ue&3nd any of the preferred upper limt val ues
can be conbi ned together. I n one enbodi ment, the polymer of the

present i nvemt foRRulfE) 1 UERuEh @wdkbﬂmpbh&nﬂmpﬂaaea@rawyaﬁgaﬁtmapemaéthw th two

or nore hydroxyl groups in the nolecul e i ndependently fromthe
af or emegtoupndbnhydbaiphértthe impmgreatpmeare pn:ffa@dh froro thetperspdvgvadfoneqeing i oned
hydr ophi | i c. 20nononer. In particular, if the hydrophilic polyners descri bed

| at &P afhe PaEWrZating ras: 5&%%{?1@%% tl%ﬁ“ m%orbf‘d$ WO%R@&@F%SW Welreryldrate, so

a hydro I|c acr referabl i ncl uded,
e R R T e S S e i T

t he anou

and about 5011&"51‘10@11'8% b0, b BHRPMh Eééﬁﬁﬂve%ﬁ&%aﬂus@@ﬂy&@@ﬂﬁc R0 wei ght %
and nost preferably between about 1 and about 15 weight%  based on the

nonomnmer (raoc-lydtogpesubstiongicheltt alkyl)hdileacry2midmeroNEmom-kidurxgl substitexd@ples of a
hydrophlllc met h) acryl am de nononer contai ning two or nore hydroxyl groups
in the apbeg P‘é’ylialmdle E}H@Omﬁén%ﬁ@ﬁ@b@oé‘kﬁﬁ aseapentigned edredilicovpmegicyener al

for nyl a%re(fera y the p(?lugl Iga Jse onJ %%Jmononlers in addition to the aforementioned

hydrophilic monomer. In one embodiment, if the hydrophilic polymers described later are used, the

transparency of the polymer may easily deteriorate, so a hydrophilic methacrylamide monomer is

used. The amount of the hydrophilic methacrylamide monomer is about between 1 and about 50

weight%, in one embodiment between about 1 and about 30 weight%, and in another embodiment
20 between about 1 and about 15 weight%, based on the monomer and polymer component in the

monomer mixture. An example of a hydrophilic methacrylamide monomer include N-
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R1OH NOH O(c 1) RIOGHH N OH 0 OH(c2) 5 R1COH In formul ae (el)
through (c3), R independently represents a hydrogen atom or a nethyl
group. | rwornelgithaedi nent, the hydrogen atons are pref er ablrastolomishze
perspective of increasing 10the polynerization rate. Furthernore, of these
nmononers, the nononers expressed by formula (cl) are preferable froma
perspective of increasing the transparency of the pol ynmer obtained.

I n anot her enbodi nent, the polyner of the present invention may use a

hydr ophi I i ¢ N(nono- hydroxyl substituted G -C20 al kyl ) met hacryl am de or

N- (mono- hydr oxyl substituted C6-C20 aryl) nmet hacryl am de nononer

I ndependedbtymetiyanathidis afigy, s Hyinrethyhydaghiamid, xpnonmer . 15Preferably the
pol ymer may use one of those nononers in addition to the aforenentioned
hydrophh%h@qmummhmﬁhmmﬁmmhePé@H@dhmmmmmﬂnmﬂmhehh@ﬂzUﬂhiIic pol yners

descri bed, | ater used, the transparency of the ynmer may easily
deterio &qrgxybg@)%?eﬁwlamﬁimwg P bty mehase lamido 94 *P/éroesged The anmount of

th hyd 1 and about 50
© gt o TR R Sy RS0 gt o6 and i n
anot t\er h?d?@%eﬂﬁrﬂiher%ﬁbnﬁ%&ﬁﬁﬂu&bﬁlﬂ h;drmeﬂgﬁiﬂ%nyl)ﬁleﬂﬁérgﬁﬁn@e JBhagedkon the

nononmer and pol ynmer conponent in th
These alkyl and aryl groups can be straight or branched. Of these, monomers, N-(2-

hydroxyethyl)methacrylamide monomer is preferable from a perspective of increasing the
transparency of the polymer obtained.
In one embodiment the monomer mixture for obtaining the polymer of the present

10  invention additionally contains between about 1 and about 30% of a hydrophilic polymer with a
molecular weight of about 1000 or higher in the monomer and polymer component of the monomer
mixture in order to enhance wettability, resistance to adhesion of proteins, resistance to adhesion of
lipids and combinations thereof.

Examples of hydrophilic polymers that are used in the polymer of the present invention

15  include poly-N-vinyl pyrrolidone, poly-N-vinyl-2-piperidone, poly-N-vinyl-2-caprolactum, poly-
N-vinyl-3-methyl-2-caprolactum, poly-N-vinyl-3-methyl-2-piperidone, poly-N-vinyl-4-methyl-2-
piperidone, poly-N-vinyl-4-methyl-2-caprolactum, poly-N-vinyl-3-ethyl-2-pyrrolidone, poly-N-
vinyl-4,5-dimethyl-2-pyrrolidone, polyvinyl imidazole, poly-N-vinyl formamide, poly-N-vinyl
acetamide, poly-N-methyl-N-vinyl acetamide, poly-N,N-dimethyl acrylamide, poly-N,N-diethyl

20  acrylamide, poly-N-isopropyl acrylamide, polyvinyl alcohol, polyacrylate, polyethylene oxide,
poly-2-ethyl oxazoline, heparine, polysaccharide, poly-acryloyl morpholine, and mixtures and
copolymers thereof. The hydrophilic polymers selected from, polyvinylpyrrolidone, poly-N,N-
dimethyl acrylamide, polyacrylic acid, polyvinyl alcohol, and mixtures and copolymers thereof
may be particularly effective at enhancing the wettability of certain silicone hydrogels.

25  Polyvinylpyrrolidone and poly-N,N-dimethyl acrylamide provide a balance between the wet ability
and the compatibility to the polymerization mix in certain formulations. Examples of suitable

wetting agents are disclosed in US2006-0072069A1, US6367929 and US-2008-0045612A1.
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mononmer m xture. An exanple of a hydrophilic nethacrylam de nononer include
N hydroxynet hyl met hacryl am de, N-(2-hydroxyethyl)nethacryl am de, N (2-
hydr oxyprwpyb)wmsivacr yl am de, N-(3-hydroxypropyl ) met hacpgirarseaa/02984% 2-

hydr oxybut yl ) net hacryl am de, N (3-hydroxybutyl)nmethacryl am de, N (4-hydroxy
butyl ) met hacryl am de, N-(2-hydroxynethyl phenyl ) net hacryl am de, N-(3-

5hydr oxynet hyl phenyl ) net hacryl am de,

N- (4- hydr oxynet hyl phenyl ) met hacryl am de and the |ike. These al kyl and aryl
groups can be straight or branched. O these, nononers, N (2-

hydr oxyet hyl ) net hacryl am de nononer is preferable froma perspective of

i ncreasi ng t h@hd irdapeedoyhiBé pdliterpidh KB4 i Beailnett hylidgangateddard ment the
nononer m xture for obtaining the polyner of the present 10i nvention

addi t i opabdnyingonivaisriso et the dmirabweftabilitamaly b buachBOed, bt ibtophighaphi | i ¢
polymer with a | ecul ar wei ght of about 1000 or higher in the nmonomer and
pol yrer MEGRRTdaiey st mep goteail s olys Rihkernolimerigatin base JiawraA dersiRe thabi 1i ty,

resi stan ' hOSi oS [ o) iLpids and
Combi naty ot B BRI Db Bl Sh D SRl Al P BBET PR hn WL S PN e
pol ysrer pafvedd®ofriesg Bbout MY RBEROI b HRI MsHodPard @b ynitk MinthherPMr tho! | done,

pol y- N-vi nyl - 2- pi peri done, poly-N-vinyl-2-caprolactum poly-

N- vi ny 1p8lymertiZayidn Bixaaprlodvac timmvaloed iyelddevabonyt |1-v&ighe?h hapbut 2-vpdigheroi hofambly

pol y- N-vi nyl-4-net hyl-2- piperi done, poly-Nvinyl-4-nethyl-2-caprol actum
pol y- N- glyqylit,ﬁ WB@btt(VhW_Ld "21053'4) veiehtgo ﬁ@’perdglplg,ques include about 30 wéight%, about 25

vi nyl-4, 5-dj, hyl-2-pyrrol i done | yvi nyl i m dazol 0} y- N:vi nyl

{or wam J8 SN EBRBONED SHBHPL AR G PR D b yARE sy RRLAb L i

pol y- N, Nqshi ARt Wb bREsHiAd Gl heROl Y- N, N-di et hyl 20 acryl ami de,

pol y- N-i sopropyl acrylam de, polyvinyl alcohol, polyacrylate, polyethylene

oxi de, pol y- ZFatlpelof o arddchlaeweibigpathc hgdrojtolic/Saeed aiat d@scdpothy siticsng! oyl

mor phol i ne, and m xtures and copol yners thereof. The hydrophilic polynmers
sel ect edydrpgehpf thopysentipygpiien s tqodovielesipsbloyvoratipity msty g beaegwdegdnfud e too

pol yacrylic, acid,. . polyvinyl alcohal, and m.xtures and cop mers t her eof
oy be. e hEgdiie) by e B O IEHS RO P REPTY DYDY cor tain

s 11 conBoar NS S ol stha%RY fih Bhd BRRGINARE R Motechtal b ALETR! filocger v! am de
provi de a” bal ance between the wet ability and the conpatiBility to the

pol yner kgsut | @0 DHit3nsi aid 66t &) MilhicH DaHoad, i0ABer clBaTRERSbBlees Wbduabbeoooet ti ng
agents are disclosed in US2006- 0072069A1, US6367929 and US-2008-0045612A1.
| f fhe &ubemndibohydmdipin Pdlonyehd/imethet ¢nattodingenisdeivermatiohe208i009 Daltias hy dr ogel
related to the present inventign is too |ow, the desired wettability may
not be &Abayei§V.0pPalions.t Hemepdimenty wacrs e hgphilicrabans seppigs A AGet Wasi |y

di ssolve_i.n the pol rizati base |i qui and therefore the appunt is

pet ween a0 SRR LE b RE i B oS b S, e BB et g o
and 5 DQLWaEHayhl feas? a6 2 @AM 0D 2 GIBL K500 DR IR Son@ ihbB@nE B T
conponent in the polynerization m xture. Lower |imt values include about 1
wei ght Y%petavb@utbod SvidD ghabvmt 130 80@Dallalny, oabauwtenJibuaisgiod Ypltando doout50800vei ght %
Upper limt values include about 30 V\eiagg[s% about 25 wei %ht% about 20

wei ght vP2hgsut-ogendistigyus inalyge rout WA Paligns. merarpipout; H10098 Dakepsagdl abgutt he
upper lim | ues can be conbin to er . | f a range.of the nolecul ar
werght  OMDSIE SRR P GO e PR | O sad s WL FiBemerfiogel of
the preggnioo WAL A9 of fhe HRG1el Wwed Bkt AREEnWaES Shd b lBYpBAImiP e

provi ded, but 1f too high, the solubility in the polyneri zatpl on m xture may
be i nf ekalogs,cadbdleonibse SdgktfictOThe melephrysight dxhé BytirsphiicypoBmast bilthdy@edefcr eased.

I n one enbodi nent, the nolecular weight is between about 1000 Daltons and
about 1®weitloniitorrpRadet bnde weightst! earagsmivdetin keneightis Mwaeeasuadidwteeh 00, 000

25 permeation chromatography (column: TSK gel GMPWXL manufactured by Tosoh Corporation,
mobility phase: water/methanol = 50/50, 0.1 N lithium nitrate added, flow rate: 0.5 mL/minute,

detector: differential refractive index detector, molecular weight standard sample: polyethylene
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15Dal tons and about 1 mllion Daltons, and in other enbodi nents between
about 200, 000 Dal tons and about 800,000 Daltons. In enbodi nents where the
hydr ophi IWO 2polyems conprises at | east one reactive grompTaspaiioessat
covalently bonding with the silicone hydrogel matrix, the nolecul ar wei ght
may be at | east about 2000 Daltons, at |east about 5,000 Daltons; and in
sone enbodi nents between about 5,000 to about 180, 000 Dal tons, or between
about 5,000 Daltons to about 150,000 20Daltons. Lower limt values include
about 1000 Dal tons, nore about 100,000 Dal tons, and about 200, 000 Dal t ons.
Upper Iimt values include about 10 mllion Daltons, about 1 mllion, and
about 8QQc8P0 Daltons. Any of the preferred lower limt values and any of
the preferred upper limt values can be conbined together. The nol ecul ar
vei ght of t h@fthdnapmidl domppeingsmesd fgtpdmrizmewmolﬁnmeﬁht pmsehtsineenpimeéfsed by
t he wei ted av rage nol ecul ar we ht (My) mneasured by 25 perneation
chr omat RYPISIBIg ST coptset igdge | Vewaﬁalwg}ettﬁl%rawlﬁg 6??“(‘;‘6 ¥ at i on,

mobi | it 0, ded, f1 ow
rat e. *ﬁt‘%‘ﬂaﬁ’?ﬁ of AP R RGeS AP st sibofiniod ot WRBLAG N RRECT,

ol egul @kouv@k gRich®t aNEaice 28RARbAE cRMWBIHRYILER®9 vaidhes k) hlgher O the
nmononer conponents used for polymerizing the polymer of the present
invention, iflhtpdymagroftheprdet mynoivecacioctdndt memntcowith ow, ortnivec geaival |

pol ynerization rate will be decreased, so the amount of all acrylam de
nononer §9UEs 3} cgmtﬁn%m cREpesna b fiis @@% tb@upgbmr% erthfmr@ﬁ@rcon@a%m 95

wei ght % or, bout. 9 vvel ht 0/ her. The
R A R S T v s el R T A

reacti V‘ﬁdeQH@mﬁmé&aﬁan%B@h)ﬁ@@dﬂa%M&& sﬁ&%%&?ﬁhe alb &bl ) a&?ﬁ@ d&tﬁﬁe&m ymer
of the present convention is nmade to be solvént resi stant Preferable

exanpl eglyodl divir i ydats)itiidthylav® glytol imethpoiyae hedpedyias] digedtiwdeylbicf unct i onal
and pol yfunctional acrylates such as ethylene glycol (nmeth)acrylate,

T i S D e
o op e Fig Ftiiglo ot t%z%eth%féﬂftaewﬁﬁmftl@r e gn N REna By G o) 2orY
L1 et Dyl BEARANR- LN TRLI) AR RALHr A0 SESTM AT ASR: RUCB AR

N, N - ene |sacr e bisacrylam N, N - propyl ene

bi sacr yt@rﬂlsd@ylaﬁmés 5B Qrefdrits fréh abamlvetdt@cwa@a@wh@maﬁeﬁmw enduredess, abl e
froma perspective of increased polynerization rate, and of these,
15NN - MY hydtisrienc bissarlpyldamds, Neathy R d\bisaetytpplidrrac priefedtey Aamigddorahe
preferable. A range for the anpunt of nononer cont aining two or nore

pol yner ?@Ow slipenaies pontainipg qr@ow%%ﬁcgwm they. lausaﬁ& baptsat abpgt Whpsht o5 i n
sone e nt.s, .bet ween aho and ween about
005 ana 20tk FFOLEOCGER ARGhedk B Pl BRRHS oy HELELn B IRINERD 200

Lower | 'alSUutO‘S@hd’ﬁ)%uﬂ Nedibtde, BRAOUE a CavbrapRiIIGR EMpe @Q@étobgltédvﬁév%ﬁlrﬂlt and about
0.8 weight% Upper limf values 20i nclude about 10 wei ght% about 8

wei ght %valagsdnclipuboub O\eveiht %o abduny). Sok cigth®, prdeben Oa&dvdigwier Uppanlimitsaluaes and
any of the preferred upper limt val ues can be conbined t ofqet her .
20  include about 10 weight%, about 8 weight%, and about 5 weight%. Any of the preferred lower
limit values and any of the preferred upper limit values can be combined together.
When obtaining the polymer of the present invention by polymerization a polymerization
initiator may also be added to enhance polymerization. Suitable initiators include, thermal
polymerization initiators such as a peroxide compound or an azo compound, or
25  photopolymerization initiators. In some embodiments, photoinitiators are added in order to

enhance polymerization. If thermal polymerization is used, a thermal polymerization initiator that

has optimal decomposition properties at the desired reaction temperature is selected and used.
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When obtai ning the polynmer of the present invention by polynerization a
polyneri zation initiator nmay al so be added to enhance pol yneri zati on.

Sui t abl e Woi2bi1atieaos i ncl ude, thermal pol ynmerization ini PCRtUSEGI19L88M2 as a
per oxi de conpound or an azo conpound, or 25photopol ynerization initiators.
In sonme enbodi nents, photoinitiators are added in order to enhance

pol yneri zation. If thermal polynerization is used, a thermal polynerization
initiator that has optiml deconposition properties at the desired reaction
tenperature is selected and used. Cenerally, an azo type initiator or a
peroxide type initiator where the 10 hour half-life tenperature is between
about 40enang, abobtypt 2i@Gtdrsr ppadatalheinitizoaiipbe shedh hpliaHaIR@ APBEwERL | oNn
initiators include carbonyl conpounds, peroxide conpounds, azo conpounds,
sul fur cdepoandsut HECegérmueR080 rpoderads. remmaples sfplogpolymdritatien Initlegors Mor e
specifi¢c exanpl es of photoinitjators 5include as argmatic al pha-hydroxy

ket ones MCHdg GOV HBRBIds e ids CHBRARHEN 8% coRpgrhseliHicARBPYR Y es,

bi sacyl i |.des a i-ar i.necpl L ke i Xxtures
ther oot TASERPFLCI AR pr IR el k¢ 1AL Xa LB AL R SRR ] 2
1- hydlr oxuame hohexstle apheRydroketcRts, aRo Ry EREIIR; acetophenones, acylphosphine

nmet hyl - | - phenyl - pr opan-1| - one,

bi s( 2, 6eoglidesebibmylphenzioy djidR, 2hd 4 1drtiarpraming pjwe A tiketopd) osphicntheoxd aid tHeDVBAPO) ,
bis(2,4,6-trimethyl benzoyl) - phenyl phosphi neoxi de (Irgacure 819), 2,4, 6-
10t r i metlhyiryea syaniples wépiAtoipH# e Rfereydiaxde clohexybpheng kefonerdt yroerz oy |

di phenyl phosphj ne, oxi de, benzqgi n..nmet h et nd a.c i.nation of.
canphor QRN RERRLMRRS o TR RRbaParG) 3T EPoR Ak B Prige

avai | abkemuiapoh)ve 3 i Ghliméti1bdnddya) pRYA HRIPhinxidddBed QRGO £4819, |rgacure
1700, | kgacﬁr (95)’186(5,’ | rgaflcﬁil}hrél S Iy?té)ascggrle 1850 (al | f?l)érﬁ4’BASF) and
Lucoi ntrifhyilsenkyldiploghy [(phvphinalbkide hidy, BAShgthy IKsaroye diphdalyipyosphiat béld, e UV
photoinitiators include Darocur 1173 15and Darocur 2959 (BASF). These and
ot her phezeinmctlyhetbergng cerpbingiipn pecampberqeipencand ethgde@.Nn Vol une 111,

Photoinitiators for Free Radical Cationic &.Anionic Photapql ri zation,

2nd Edi g%:?py 150)RENZQALG \fiﬂ“%e“&gll% aVﬁiﬁaéfel“ﬂ%%‘égﬁ,lg%&}“ﬂaéﬁ SHYCTE, lg‘%?‘%/?gfgé%m John
Wley a X ; i IS 1 i . erence.
Theas pol Jrars B e L e e R R A B 1802

t oget hefnitiaddaa |G BASHS ChnhSeraRIBY L4110 €V Yhdomrib@htifieliRMaiRar A3 wei ght %
of nononmer conponent. O her conponents that can be present in the reaction
m x88r e anbRdotun 29 r(BASHE Bosttaad bthberiowaniiftors whish iy entsed arcidisclosrdan

ul tra-viol et absorbLn% conmpounds, nedi ci nal .conpounds, nutraceuti cal

conmpound&lumgdth; Phogqinjtigtars for Srsdiarigal Catigyo fymonie BtepolyRyrigtiapal Vifiianz abl e
dyes, inc -Ng.dy.e ng.. conpaund Leh reversi bl v ch col or reflect
Y ant when el DR BOMNEETRRYBES, ERET Y BhS R AURIRELER ot o

react i Vehich N ifcorpr@BEttSn b RARIRATIHERSolyRRFiS0bn AMthtdrN@nlbt k&d When
obtai ning the pol ymer of the present invention by polynerization, a

pol yner iilapdandntlg ot Memled eapthéreandsiechmotihtarssbiks wgnéxioaalyldevaghyotfypd0 of  or gani ¢
or inorganic solvent. Solvents useful in preparing the devices of this

i nvédt i gisightie plienoscheryongst er s, al kanes, al kyl halides, silanes and

ta le,? ?g_ﬁi/g)ﬁg%a Ineen S t%gt cgrtl ee grgserqt%g t[hl'e”rea% 10nd1|n{xg1€f‘en 1tlssed [ooij(’)rng Hlle %orllta{!:\t/ Fegstels 8P th{sncI ude

invention include, ultra-violet absorbing compounds, medicinal compounds, nutraceutical
compounds, antimicrobial compounds, copolymerizable and nonpolymerizable dyes, including
dyes and compounds which reversibly change color or reflect light when exposed to various

25 wavelengths of light, release agents, reactive tints, pigments, combinations thereof and the like.
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5Exanpl es of esters useful for this invention include ethyl acetate.

Exanpl es of al kyl halides useful as diluents for this invention include

met hyl enewohbariié®s Exanpl es of silanes useful as di |l uemC3/uSow11i0b8sg2

i nvention include octanethyl cycl otetrasil oxane. Exanpl es of al cohols useful

as diluents for this invention include hexanol, heptanol, octanol, nonanol,

decanol, tert-butyl alcohol, 3-nethyl-3- pentanol, isopropanol, and

3, 7-di met hyl-3-octanol. Additional diluents useful for this invention are

10di scl osed in US patent 6,020, 445, which is incorporated herein by

reference. Exanpl es that can be used include water, nethanol,

et hanol , promarabbtaidmgrigRRMer oDME AIdSNt int @kibn By ABdrizatidl 4 payidrizatichohol |

3, 7-di met hyl- 3-octanol, tetrahydrolinal ool, and other al cohol type

sol vent solvineeandn@sedt dhagrent ceplbe pey, typend ocgahig or ingrzesic oflveat. oymhtens ukgfdr ocar bon

sol vents; hexane, heptane, octane, decane, petroleum ether, kerosene,

| i gr oi n!nRyEResRs he devey 06@}%&%{%@301% cHITSpfSs: eﬂgi@w&%@w%ﬁ@% Vdnt s:

acet one h i : . ke r ketone type
alcg%{l%.:;qug@g%/ (Lf elﬁl%};sqg%ﬂﬂl a%h@éﬁts ﬂ)lstﬁg lﬂ{\fﬁ{l{troiﬁqﬁc%h% ’t?l%?}%éﬁl{%ﬁen

sol vent s; ate, butyl acetate, ne benzoa e glyco
di acet atERamPARD RS (s Fihil YRR INCRAL Sthy AL &R Y ExApe bf alk@thhidly e@fi Ur an,
di oxane, ethylene glycol dialkyl ether, diethylene glycol dialkyl ether,
t ri et hy hedimegsh fc diis divakiky incletihveethylbetahbetih yEenpih ytolandivsdfidyk dddche for

pol yet hyl ene gl ycol dial kyl ether, polyethylene glycol-poly propyl ene

gl ycol BlivekengepiirideectansgineathiprasiexanooEgmplss of %@ﬂwlwﬁw éﬁ@nglfgfcm

random ¢opol yoer nd ot her, types of glycol ether | vent 5. . The sol.vents
can be. JORAHRE e Bl Ri bR Dol RSy SR BTN gl B8 < anc
gl ycol E&Hﬁ{ol, Es\éﬁ%}oa?n‘al, \ém,?"—dﬂe%ymg —Q)Eﬁﬁ(ﬁ.blls&litﬁJanrHiﬁerR%sﬁﬁ?ﬁtr 'th\fsem\t/éﬁﬁ{)n &r@ €
solvents can easily be renoved fromthe polynmer obtained by washing with

wat @0 . disclosed in TR @atpaloyaend Hivhiches ipccseantd hendieby te@iencan be used
i ndependently by nolding into the 25desired shape, but can al so be bl ended
wi th ot her terials and thep nolded. Furthernore, a cqating i referably
applied to {Tﬁ a‘%R]?SftEaééa‘b °Y mﬂbﬂied‘%"ﬁerp%{?%‘@of cianol, Pmpﬂ\ﬁo& ‘Wﬁgﬂ%ﬁé‘aﬁ%ﬂl’ t he
pol ynmer (ofy 1161 RHEREM e L i@Bm{INEbade:, ARAERAN G ol EARPSHOPES,
catheteF%,m%rgﬁ%%UéﬁgnC@E%ggf&g§%§ng#sgdfﬁgﬁﬁggs,Bgféﬁﬁﬁﬁrgﬁggtﬁgg cuffs,
t ube coBNEGEDbEIZeRCORSS:, RAELeSanddbilRt RpSrRRERtic B@QEbGH EdhttntsShexwauind
covering material, and various types of nedicine carriers, but contact
| enses, he¢piancawent.accdnepsedeunacthérf kecosate, Bgpmemrafioranéath¢miyay sf alghdiccor nea
onlags are 5particu|ar|¥ suitable, and contact |enses are nost suitable.
th

Whed® t h&yPegajhe polyints petanpe-dading cthnhksions.grrthyd skt &atonm and ke ketgnetppe
opht hal m,c_|lens, .t ol ynerizati met ho nd | dj-ng._net hod can be

oF andar & RO ke R R e BB B R i ng ¢ ne
si | i congphyslvQ@elichhi @hed tEtRURHo RN, (ﬁ&xa{%,@ﬁl?leﬁ@gyéd?@ialkm,rﬂﬁéﬁg{lél@ the
desired shape by a cutting process or the like, a nold polynerization

met hod, ghcdl@siiyhctbastictheletoglycoadialkylhghet, itdt@cthylencglycAsliathye ctBoraptethylehbie case
where an ophthalmc lens is made fromthe polyner of the present invention

usi ng aghetldiael stherr podeethyisne geetivdlyirsoryleae glyesd Bloplesapolymer, polygthylenigorrer
co sitjonis injected intqg the ace hetween t | ds ich have a | ens
chagl RESroRinetlor Shed Folen R B iar REF SOT her T SPFSNFEn p U or med {0
formt h@oll/e?lrlflk:calﬁ Pigs%d gﬁ?ﬂﬁgllm cgmbﬁeﬂegﬁth%ﬁ,gaggg%lwe' sGverdd Aty cERAEM €,

metal, or for  the case
type solvents are preferable from a perspective that the solvents can easily be removed from the

polymer obtained by washing with water.
The polymer of the present invention can be used independently by molding into the
25  desired shape, but can also be blended with other materials and then molded. Furthermore, a

coating is preferably applied to the surface of the molded parts.
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pol ymeri zation, an optically transparent material is used, and normally
plastic or glass is used. Wien nmanufacturing the polyner, a space is forned
by two cowmoterfuaeiong nol ds, and the nononer conpositi onPC3/USA)1@OLEsd2 i nt O

t he space. Next, the nold with the space filled with the nononer
conposition is irradiated wth an activating |light such as ultraviol et
light, visible |ight or a 20conbi nation thereof, or placed in an oven or
bath and heated to polynerize the nononer. It is also possible to use both
nmet hods, by thermal polynerization after photopol ynerization or conversely
by usi ng photopol ynerization after thermal polynerization. For the case of
phot opol yner iApplidatiths f@REFoRthdt ofitht b@kdnt BO&Htdh Bichige phtiaghic lava] of i ght
froma light source, such as a nmercury lanp or a fluorescent |anp for
exanpl e gndoscopes; exdlictrse trasfrsion tehieeges tprspooidulsk, stantyesheaiby, pulfsl fpbd cdnoestorer

| ess). 25When perform ng therpmal pol ynerization, conditions where the

t enper af{feE DOES. griigabasy hlwércgag@dw% A9 Y7ERS Mptgith 308 Hyeus PP tmRedicingi gh

tenper ag%g‘\rs Q)fut %)O%Ea\éﬁg&e%?rﬁ BcuﬁsaQ S%n@e@ dar?@c?alf %1)1%93.0 &)rge ﬁla)tshgnd%gll‘ﬁr % SaIs a ever al

hours to several tens ours is erable rn or to man

optigal palﬁanalysshama;amnaaaéﬂs&syar@ﬁmgtbatamal yner and to i ncrease the
reproduci bility. The polynmer of the present invention can optionally be
nodi fied by WérchthepolysteholdBe predent ineenappis noéted aml ussd amnophthilaice, thens, and
a hydrophilic polyner is not internally included, a nodification process

may be pelymsi almﬁh@ﬁr@éﬁnql@ng Wﬁh@d/@ntbﬁéta%défctm%odﬁ%@@m dgagplet he | ens.
SSpeC|f|c dlfh@§g£8$ % ﬁh£§§ &D trgggg&g%kgh&ln dlng i ght)

i rradi a%I epo%l mca vapor

deposi t 'nf%anﬁl'flg ﬁ)ttﬂéa&tsuéﬂﬁgbe% a%gﬁlﬁlé ?fohc@g or 1€ f'ﬂge' i glold%hﬂlehEﬁﬂﬁ fn{%{hog Oaat ing,
charge associ ati on coatings, base eatments, acid treatnents, and

t r ead megpis cawt inbxhad, bed ths Ukd abl e surface treatment agents, and conbi nat i ons
t hereof can also be used. O these nodification nmeans, base treatnents and
acid treat rrems9na¢>@mplee¢1@¢9abvvéerbe@aml@lmlh@s arI@adsifrﬁmtbe pohomxahies of a

base treatnment or acid tr pe anlu Eod of bringing a nolded part
i nto coRTCE Mypiign gsipgamgld gelvaerizption wg ﬁiliséiﬁscn dneXtret hod of bri nging a

mol ded part maloaﬂgpéoag,%%g iffee A5G Rlsp A€ bdivGe o'}@rvalaaa%; ofs Met hods

i ncl ude, for exanple i mrer st ng a no parts in a basic or

aci di ¢ st Ne, phatopByfedatin cﬁm{eaymrpglyalebaﬁbﬁls@erfaﬁiedt&foﬁ@{huuén@aaa@é. a basic
or acidic gas onto a nolded parts, a nethod of applying a basic or acidic

sol a%i ofthombld iamads! foheulplaBio aglass.esiamgr, mephddihe libe, bitrfasthe ease bffhotoi ke, a net hod
of spin coating a basic or acidic solution onto a nDIded art a di p coat

met hod, PalieizaBon. F‘R%P“"*ﬁll?/ r@ﬁﬁ%&%@?tﬁ%f%&ad epdrormplbinlends Olag ?Saﬂsgae

nndlflc i on af a.net hod of. n rt Red basi c or
aci di ¢ g&z en anufl;cq rTp;‘)eglyn%erra Spact r1]s ermvﬁ_(li bﬁ’ 1R coun?Dflacm% Fllef?l aind g monomer-, . .

or aci dh&n&@iﬁ% is%ﬁeét@d RRithdPhdel mk@fhkynonce@ﬁﬁ 16 t5de ﬁ@ééltwﬂ{mérﬁbﬁo\{n& he
temperature is Within a range between approxi mately about

composition is irradiated with an activating light such as ultraviolet light, visible light or a

20  combination thereof, or placed in an oven or bath and heated to polymerize the monomer. It is also
possible to use both methods, by thermal polymerization after photopolymerization or conversely
by using photopolymerization after thermal polymerization. For the case of photopolymerization,
generally a light containing a high level of light from a light source, such as a mercury lamp or a
fluorescent lamp for example, is irradiated for a short period of time (normally 1 hour or less).

25  When performing thermal polymerization, conditions where the temperature is gradually increased
from near room temperature to a high temperature of between about 60°C and about 200°C over

the course of several hours to several tens of hours is preferable in order to maintain the optical
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20-50C and about 300C. When considering an ease of work, a tenperature
range between about - 10C and about 150C is nore preferable, and a range
bet ween aWwoupv1B&oand about 60C i s nost preferable. A | eegUskouriopssyal ue is
preferably about -50C, nore preferably about -10C, and even nore preferably
-about 5C. An upper Iimt value is preferably about 300C, nore preferably
about 150C, and even nore preferably about 60C. Any of the preferred | ower
limt values and 25any of the preferred upper linmt values can be conbi ned
together. The optinmumtine that the polyner is inmersed in the basic or
acidic solution varies depending on the tenperature, but generally 100
hour s oOkodsBescy sdpufesaid golymd ahouritcr@ke thesprddscibifye  preferabl e, and 12
hours or less is nost preferable. If the contact tine is too |long, not only
will the eas@&hopolwosrof tadreséne iprducti aitivyellyde imofliedl by yarlpus methedse Ifray  al so
be negative effects such as reducing the oxygen perneabiljty and degr adi ng
the mecHS3PRlicptioy iy puerhfhalmic fepsy ff %gydﬁqphﬂla§e§‘ﬂehﬁe°fcsafﬁmslév ineladed; tic1 ude

2l kal i TRl LK 085 ve ALl LD (BhAK AXAL X fipRerarihous, types o

car bona various t orates Ious t ates ammoni a,
vari gus amo epéémo%ﬁdcﬁf%anmaﬁ&e I@mdeeeetr@&gnm |(M81€Jlm§ﬁ§ﬁ)$1rr§&l§ttbn asma
pol yet hyl enei mi ne and pol yvinyl amne and the like. O these, alkali metal

hydr oxi desliagipe vaps tleppsiedig cbdmhienl hgoa degpesiodn trdaendnoyuck astpusarohgt Heetirgt mokdg
treatment effect. Exanples of acids that can be used include various types
of i nor amie copingshage #rseciatien P%}%Sebafeaeqﬂaemia heé prromeEs: aeq Tﬂeaﬁ’f‘ﬁ?‘éﬁr"d&hl oric

acid, an rgslu'{t% ef_l%lgilgl%eqfeatmcen{ %&ﬁulztst \égﬁ(;snilenatlﬁlagﬁ g‘r? a!llidostbesugg acet i c acid,

formc S¢f acl of p61 mer aci ds

such as nB@ifM?t%Yﬁe'aﬁs B&k Qeﬁlﬂgltpgld3é§M¥fe§t%n§ e p?éTerQbI@Gécgus@ lﬁgy ta}e%nﬁﬂle( e. G
t hese, polyner acids are nost preferable because the treatiment effect is

straeag and t Rramiggaifiabescefcht@rht @ aciotrbaimenpychide almefiod pebringdg ainsoldddprral
15The solvent for the basic or acidic solution can be any type of inorganic
or or gamt@C@&ﬂcvém a basiearrplidig sqlwmnu@@ mgdhaglof bmﬂrgam@ldedazaﬁaﬁe contgst wphnol |

2- propan but anol thyl e t trleth | ene

ol boor st dat fteh gy et caﬁqt%ﬁ ey, <t ek of ner

al cohol g, &R bhR! HEBic SULGDE meABT %ﬁg{nﬁa;bggfsa iDL AGRLAAAS

hexane, ept oct ane, ecane, petro e erosene I grorn

paraf fi gy ao@didg@bht@ra nllddatpatd, 6 nyde eﬂ@plgmgsa, badi€ 6f RNHs soRRBBLAY L nellday! ket one,
met hyl 1sobutyl ketone, and other ketones, ethyl acetate, butyl acetate,

met Byl bahewetaenaddli ochrysh guititeHdkk.at resthalnd sph heating s basicsor adilie sblyfionemiver |

t etrahydr of uran, di oxane, ethylene %‘ycol di al kyl ether, diethyl glycol
di al kyl Mefdeépart, @ dinsoymehnd. a}%f‘olvked L wplemf-‘élwd %P%@f%?y%ﬁem ycol

di al kyl et R eth n col dla and ot et hers;
dlnethyPPS?ﬁ%H$ agxd;ne?ﬁ (ﬁg%e ‘am de ‘ﬁmP Pﬁ'amﬁm%wrr6pllone dlnethy

i m dazol i di n@ﬂ@mpe!?ﬁ?ﬁ@%%@%erpih%m th& Jl{rh@%'ﬂ Q@amc%%ﬁﬁ@%&lﬁt’ionﬁyﬁd‘tom de and
ot her non-protonic polar solvents, % ene chloride, chloroform

particularly restricted, but normally the temperature is within a range between approximately about
20 -50°C and about 300°C. When considering an ease of work, a temperature range between about -

10°C and about 150°C is more preferable, and a range between about -5°C and about 60°C is most

preferable. A lower limit value is preferably about -50°C, more preferably about -10°C, and even

more preferably —about 5°C. An upper limit value is preferably about 300°C, more preferably

about 150°C, and even more preferably about 60°C. Any of the preferred lower limit values and
25  any of the preferred upper limit values can be combined together.

The optimum time that the polymer is immersed in the basic or acidic solution varies

depending on the temperature, but generally 100 hours or less is preferable, 24 hours or less is more
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di chl oroet hane, trichl oroethane, trichloroethylene, other hal ogen type

sol vents, freon type solvents, and the like. O these, water is npst

pr ef er ablwof2oamitive per specti ve of economics, sinplicitypycofuS2tianesstng, and
chemi cal stability and the |ike. The solvent can also be a blend of two or
nore types. Wth the present invention, the basic or acidic solution that
is used may contain conponents other than the basic or acidic substance and
t he sol vent. The basic or acidic substance can be renoved fromthe

pol ymer by washing after the basic or acidic 5treatnent. The washi ng
sol vent can be any type of inorganic or organic solvent. Exanples include
wat er, prRf@Dbad B HARQK lesgik @idaipadferatde. PIf@RaDAthGt tididtiatde long lohydieRal @t ycol ,
di et hyl ene glycol, triethylene glycol, tetraethyleneglycol, polyethylene
gl ycol , egkyteoiknand tidrododierty b¢ méhiof, Syt thanmendso bhaolegaive cffocyd seeteas and ot her
aromati ¢ hydrocarbons, hexane, heptane, octane, decane, petrol eum ether,
10ker os &{ECing i?la Poigan PEReability and degrpdipe Hl?rmeﬁlt""}nﬂﬂz}hﬁrPPf’“I‘Fﬁdr ocar bons, acet one,

met hyl et hyl 5%8%1@&%%9& ﬁ&XJtc}%} ﬁé)gs‘éﬁ chluﬁgalgﬂlemet?lgﬁd%%{ag{i'rllg?ﬁe?arlltg?]ncfta?t hyl

acetate, but etate, nme enzoate, dioc ot her

est ess, heireLi! vaBibiiaypes LELARMNE!, Qftud e irOYRARE  vaBE W ROET Bhihats, di al Kyl
et her, diethylene glycol dialkyl ether, triethylene glycol dialkyl ether,
t et r aet hyhenie, \gliyeeimntinainksalts, etti@s ampos, pad pylyeadagh weblas plilgdthigydneiptilver and
ot her ethers; dinethylformanm de, dinethyl acetoam de, N nethyl-2-

15pyr r oPHRhe Iy e A the Hicd &4 dhaselie ot aictahlsderriden gie MoRsRable feqeprieati de,
dinethyhlﬁulfo¥H%ﬁhan o&h§r Qo&-Protonic pol ar sol vents, nethyl ene

chl ori dei° ‘Chor 8Forni °8F CHI'BY o0& Hane, tri chl or oet hane, trichl oroet hyl ene,
ot her hal oger A& FiHEMhTan Bled HERR a¥BG @@és\()?ﬁ%l%anic acids sudil sWRG ng
sol vent can be a blend of two or nore types. The washi ng sol vent can
contiai nacidphospasricsactl, hglochlvaio ad o) Ritric ®LIC RarRSs fyp@rod afgatic S@dststich as
surfactants, and cleaning agents. 20 Mdification treatnent as descri bed
above céa¢rtipeciphdpmne srad bgroicheid et phenol end ypsipusgypes ahrdengaeiflpsuseds only on a

ortion of the pol r such only on.t surface. If the nodifications
Bre. per POV U aRRy R e Rl 70 T e 2t b st PR HF BHE can e
enhancegre LSRN o E RERE Bl Yoo & RARGh D hd by egﬁlﬁé LRk o@&ﬁ&ﬁa%iﬁ%p%erﬁé}e

t he pol yner the p

entire polymer. If a water content range o esent

i nvent i @minndl00 | ow, the silicone 25hydrogel will be hard, but if the

wat er content is too high, water nay evaporate fromthe surface of the

si | L&one hydTogsllveanidr thhbasiearerdicvelytien an e hertgpef d @lorggicaupigmge sodvest. wear
so wat er. content between about 20 and about 50 wei ght % are desi rabl e,

bet ween Ex#pRles ipeudevpieaypitiengbetfighol REpsiod 2-Rigpagolnpusnet. shvkne gyelbet ween
about 3Q. and about .4 i aht % | t preferahle. Lowe imt_values

ol ude B e BB e st TR B R P A e R M BT e
Limt valchiRss, BéeRPOREnD Qy IRl ftother abRblc HRrMBbEaRE fkaRNEpRRO WAl Wei ght %
Any of the preferred lower Iimt values and any of the preferred upper

limt vdtaaes peaareubectixooiosed, ligngetfaaiftin, sidhotiedr abphatc piduhbsnsoficetone pol yner
of the present invention is about 200 psi or |less, in sone enbodi nents | ess

t haRO ab@wthylely! seipnc pethykisobuth ketpns. Bidvgier ksisstlicie hicstalceaylppaiic.atsdd 100
R s AR R T S B g e N
Ielnogg?rte lbRBo1 a1ty D EMBOk MR e ,RE1 did1Ey1 RIES ERRthy lcRY £IDLJ] BRI BetRR QuttacthPRAG B 0N gheT,
dialkyl ether, polyethylene glycol dialkyl cther and other ethers; dimethylformamide, dimethyl
acetoamide, N-methyl-2-pyrrolidone, dimethyl imidazolidinone, hexamethyl phospholic triamide,
25 dimethyl sulfoxide and other non-protonic polar solvents, methylene chloride, chloroform,

dichloroethane, trichloroethane, trichloroethylene, other halogen type solvents, freon type solvents,

and the like. Of these, water is most preferable from the perspective of economics, simplicity of
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10enbodi ment s about 150% or hi gher, and in other enbodi nents about 200% or
hi gher. Hi gher elongation values nean that the silicone hydrogel wll not
easi |y brweakoiilheoel asti ¢ nodul us and el ongati on of thePpolusa®En/oed842 he
present invention are nmeasured by cutting out an array shape sanple where a
wi dth of the narrowest section is 5 mm and then stretching at a rate of
100 mimnute using a tensile tester. 15An advancing contact angle of the
pol ymer of the present invention is about70 degrees or |ess, about 60
degrees or less, and in sone enbodi nents about 50 degrees or less, if the
application is an ophthalmc | ens. The advanci ng contact angle of the

pol yrer hafdlihd)@nPEReRal stabitite Btd BlikeS TOOE@VIMEchnBYKo BEASIEhd HGwa oShbIcttyt.l i p
sanple with a width of 5 nmcut froma | ens shaped sanple, at an i mmersion
rate of 7 nmWribrilg mrescasivvegtien, therbasis er acwintsabtiomihgl ipusee iy co@Ois f or t he
oxygen perneability of the polynmer of the present invention, the oxygen

per meabPPPRApCHY e PN thesbagis OF scfi¢ spbafancg andthg 1o@hp/ sec) nL 02/ (nl-hPa) or
hi gher i i . Pa). i gher.
The. oxyaBavis 8B RO TSROt ke B R T e e sl MO
a vabueygmasMred by a pol arographic nethod. As for the transparency of the
pol ymer of the present invention, the whole light 25transm ssivity is
desirabl y abdut wadh¥eaplvit givere, ang b vf 88%10¢ ohirgpnersplvemd Ezdnguids i®lddeor hi gher
when the application is an ophthalmc | ens. The whole |ight transmssivity
of the poleymsthapsl, ethrolpiopant 2inirpantli tytrnplk ctbyens ghegl, thhw%gmlvgphwi pi ng the
water fro | ens .shaped. sanpl ith.a hi ckness bet wee . and 0.15 mm
sot £ ng i os RRURRFRISATERE rifie Bde N E ERESE ARRE Dok RS ng
appar at Yspuen@NdichdGRd FRASHMIRG hf B6caidRl, Biedand BEpthicANSH SRbHe Petrou g t hat
expresses the shape recovery properties of the polyner of the present

i nveot | Qerodchie,dighlin, @saffiagdnd otheraiphEy th@darbyhs sac eeas thetpEdiliyl Rebieotietigiscr i bed
later. A shorter stress 5zero tine indicates that the shape recovery

pr oper t isebutpfketone and ptherdaengsyethyd gedtate butyt apgigtcabptbyl barpgaty, diedtdehibtlate, second

or less i esirabl.e, 0.95 secqnds or.less j5 nore preferable, and 0.9
secondsaﬁfm/%§§mF’lﬂgéfmﬁ%ﬁﬁgpaﬁg @LﬂﬁﬁﬁﬁrﬁhéﬂFgé?o‘ﬁgbgfﬁgé “2EFY time of
t he pol : i i i . i t hod.
7S o e (s AFERERER: AEERLKOTICE BEHh LIS BLIbRR L pAR RS e,
and meagitadiUsi Bfcrandyharbiersy 1S9l fastahtdd Himd@asdtingiddevineayl-The sanpl e
10 was mounted at a chuck wwdth of 5 mm and after stretching 5 mmat a
r at &5 of ph@@idomg, dinrethtyeimiddzplsdiganpiceanvdlsy] pltsplratie drianade, Hieedryl gilfndte érdngt h (5
at the same rate, and this C¥C|e was repeated 3 tinmes. Fromthe nonent

tmr?at t hathek poageotpRic Bofyr solvprys. gy lspg phlenleothdtiofort Wichionsthept trichipgredhaps t he

original_.length the second tine. the | th of .ti until the nonent that
stress 8&%§H%98k%%‘gﬁb %%ﬁnﬁgfF%g%ﬂmggﬁ%%nﬁgﬁa%yﬁﬁﬁro) after beginning the

third stretchhe¥edhthgWeSe ePici e[ of Bvdd§ nldd@typdst 8RS waDARIsOIvEAt0Er contain ~ The
pol yner obtai ned by polynerizing the silicone nononmer of the present

i nvent i oomp@iessiothabha sboent\sach slisorgad sabd, surfiplaetyend slesugdngags.opht hal m ¢

| enses, endoscopes, catheters, transfusion tubes, gas transport tubes,

steRfs, sheaMpsificatigntesatmentys dessHprsiabeyescan he patpsmesyyn the ergire o $88gs] ,
and vari ous es qf. nedi ci ne

bl OOd Cbg g%l[‘?ﬁﬂ%%ds(\),r\ﬁyugnda [():ogt\ll(glrolf r‘&% p%fx‘/tn% Isuac hs only on the sur ace.tl¥ ¢ modifications are
carriers,
performed only on the surface, the surface wet ability alone can be enhanced without dramatically
changing the physical properties of the entire polymer.
If a water content range of the polymer of the present invention is too low, the silicone
25  hydrogel will be hard, but if the water content is too high, water may evaporate from the surface of

the silicone hydrogel and the wearer may a dry lens feeling during lens wear, so water content

between about 20 and about 50 weight% are desirable, between about 25 and about 45 weight% is
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20particularly suitable for contact |enses, intraocular |enses, and
artificial corneas. The present invention will be described in
further dwoanit/tbetoow t hr ough the use of working exanpl e®CThisRoitjoesspz esent
invention is not limted to these working exanpl es. Measurenent Method (1)
GC Measurenment 25- Device Shinmadzu GC-18A (FID detector) - Capillary colum
Agi l ent HP-ULTRA2 (length 25 mx inner dianmeter 0.32 nmx filmthickness
0.52 mcroneters) - Tenperature programlnjection port tenperature: 300C
5Det ector tenperature: 320C Columm tenperature: Initial tenperature 50C (1
mnute) -> increased tenperature at rate of 10C/ m nute -> 300C (maintain
for 14 mordiirelable! Dt dbtwdéh BoBORSJ abouCaN W digit%damodtpldfdtiblgasowl itk Pa) 10-

Sanpl e Preparation 100 [ELof reaction solution diluted with 1 nL of
sol vent v{lpelinduie about go wpigh@}, ,abcmrc Z%Wﬁght%@l@t@pwﬁom’gh@é etpees litnﬁteyalgemrpl e. (2)
Whol e Light Transm ssivity whole light transmssjvity measur ed

usi ng aﬁregkwépwg&{ﬁﬁm%# tVﬁlﬁPfép arg\abput Heygight’an Y %PW@@H logglinitest

| UL o e Spp S G E0R oS RIMEd St Y Wi ped of 1, and

then the sa neasu The t hi ckness was

nmeasgir ed usi nG o&RAR IR G matpble}mkﬂ%wr@entﬁﬁ@n@maabmfp@% Ws€Gh Rine
M t sut oyo Corporation), and sarrpl es with a thickness between 0.14 and 0. 15
mm wer e embaBmeredless than about 150 psi or less, and in other embodiments less than about 100 psi or
less, in order to obtain comfortable feel when being worn when the use is an ophthalmic lens and
particularly a soft contact lens.
An elongation of the polymer of the present invention is about 100% or higher, in some

10  embodiments about 150% or higher, and in other embodiments about 200% or higher. Higher
clongation values mean that the silicone hydrogel will not easily break. The elastic modulus and
elongation of the polymer of the present invention are measured by cutting out an array shape
sample where a width of the narrowest section is S mm, and then stretching at a rate of 100
mm/minute using a tensile tester.

15 An advancing contact angle of the polymer of the present invention is about70 degrees or
less, about 60 degrees or less, and in some embodiments about 50 degrees or less, if the application
is an ophthalmic lens. The advancing contact angle of the polymer of the present invention is
obtained by measuring a short strip sample with a width of 5 mm cut from a lens shaped sample, at
an immersion rate of 7 mm/minutes using a dynamic contact angle meter.

20 As for the oxygen permeability of the polymer of the present invention, the oxygen
permeability constant is desirably 50 x 10™" (cm?/sec) mL O,/ (mL-hPa) or higher and in some
embodiments 50x10™"'(cm?*/sec)mLO,/(mL - hPa) or higher. The oxygen permeability constant of
the polymer of the present invention is a value measured by a polarographic method.

As for the transparency of the polymer of the present invention, the whole light

25  transmissivity is desirably about 85% or higher, about 88% or higher, and about 91% or higher

when the application is an ophthalmic lens. The whole light transmissivity of the polymer of the

present invention is obtained by lightly wiping the water from a lens shaped sample with a
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(3) Elastic Mdulus and El ongati on 20An array shaped sanple with a wi dth of
5 mmin the narrowest region was cut fromthe | ens sanple, the thickness
was neasweadousilsmyean ABC Di gi matic | ndicator (1D Cl12, poarust@atoessezl by

M tsutoyo 100 nm m nute, and then the elastic nodulus and the el ongation
were neasured using a Tensilon (RTM 100 manufactured by Toyo Bal dwi n Co.
Ltd., cross head speed 100 nm m nute). 25(4) Water Content The wei ght
of the silicone hydrogel when containing water (W) and the wei ght when dry
(W2) were neasured and the water content was cal culated fromthe foll ow ng
formula. Water content (%9 = (W - W) / W x 100 However, with the
present tHidkweRbet@Ben . Eand@NGinkih, QBN B Sarhfl€inshd ligh©peh BYibORInsBBEL@ NS
S5water refers to a condition where the silicone hydrogel has been inmersed
i n sal i meamghgidipentuycng theame2p@ng e wholadightdrapsmibsoniger . Furt hernore, a dry
condition for the silicone hydrogel refers to _a condition where drying has
been per f or med’26the XPESLSS &ledllap%%@w PHPHUGAL PP et B Prave. (5

AdvanCI I(f;%ﬂtlsaacsttreér}g}o%n? %%Qﬁr%d § Hn@asﬁrgglgllltqne otdrzie& K‘équth %f sh§rtémé¥¥§‘5 cut

fron1th ens sa am ¢ conta e was measur e

(advanciug tisd qhdac%@mamé sHapd ﬁgovary%érpeﬁ%@f t‘ﬁé/ﬂﬁéﬂng hﬁﬁsgeasﬁie fA0EBbR, Mater
manuf act ured by Rhesca Corporation (imrersion rate 7 mmim nute). After

obt ai ni ngu¢ dfd svemdor eeentesiratlyd,95tstrendsalr lss § arord prefembiicaadiOtgpecmdt act angl e
was used as an indicator of the wettability 6) Stress Zero Tinme 15A 5 mm
wi de 1. Fseimmostiyeferble pWW@n\/ﬁéheéaﬁsw?r@mnﬁ theprlbmerefithy presentinyegtidr  and

measur ed us| DX ufactured b SC|e |f|c Co. Ltd.
The sanplf&’ O&d%ﬁ%t@? mgﬁ%c{IEAkg ﬁ flg ch Stré‘%s(?mgp GEP Cgtt Bt &’ ng 5 mMm
at a ragg c@ﬁteljoq 9 1éi§§ﬂ Al Hfé&sﬁredtulﬁhga ﬁ%ﬁ@vﬁ’(‘!@@la%@&%%ﬁ#ﬂ%@&l@@ B! sgrhfﬁ@l l'engt h
(5 nm at the sane rate, and this cycle was repeated 3 tinmes. Fromthe
nomeat twhamotihel 8t cRek widh amemﬂae 1l 4f@af trewhing 5 nind igiratc @ LWONhMgnihite, thianpl e t o
the 20original length the second tinme, the length of tinme until the nonent
t hat st parpe W@sggﬁqrqe@ topthe @}Fﬂypql tegeth (5 mm) at the same rate, and this cycle was repeated 3

times. From the moment that the stress became zero part way through returning the sample to the

original length the second time, the length of time until the moment that stress began to be applied

(stress was no longer zero) after beginning the third stretch cycle was determined to be the stress
15  zero time.

The polymer obtained by polymerizing the silicone monomer of the present invention is
suitable for various medical implements such as ophthalmic lenses, endoscopes, catheters,
transfusion tubes, gas transport tubes, stents, sheaths, cuffs, tube connectors, access ports, drainage
[bags], blood circuits, wound covering material, and various types of medicine carriers, but is

20  particularly suitable for contact lenses, intraocular lenses, and artificial corneas.

The present invention will be described in further detail below through the use of working
examples, but the present invention is not limited to these working examples.
Measurement Method
(1) GC Measurement

25 - Device
Shimadzu GC-18A (FID detector)

- Capillary column
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(stress was no |l onger zero) after beginning the third stretch cycle was
determ ned to be the stress zero tine. (7) Conversion by DSC 25Ther nal

anal ysi s wb 20hie116206e of a reactive nononer m x (RMM wa®CTarseéiaa2834z usi ng
photo-differential scanning calorinetry (photo-DSC). A sanple of -10 ng of
t he RMM under consi deration was wei ghed into a DSC pan and pl aced, al ong
with an enpty reference pan, onto the stage of a QL0O0 DSC from TA

I nstrunents. The sanpl e chanber was purged with dry nitrogen (50 nL / nin)
during the analysis. The sanple was heated to 70 C, an LED |light source
(-420 nm 4.0 mWcnR) was triggered to activate the photoinitiator and the
heat evol ved Aga#it mi@l PYLR AY @ng@2s ing innSiQfidnestdrd|32 Ghih € fild khickBesdOI3at €S Was
nmeasured. The total enthal py was derived fromintegration of 5the area of
t he DSCntigremetersf ent hal py over tinme and the percent conversion at various
time points was cal cul ated. Synthesis Exanple 1 28 to 30 wei ght percent
amoni a” WEPBFAPEAFFY and net hanol (48 nL) were placed in a 10500 niL
4-necked fl a . I cab~Stirrer, dropping funnel, reflux
condenser, a?‘ﬁ“’&?‘gg"s&é{%@%%@% ﬁ@lr% attached. A solution of allyl glycidyl
ethes (PRecbrofiemPerards: sMmkg/ met hanol (48 nmL) was added dropwi se into the
flask over the course of approximately 9 hours while nmaintaining the 4-
necked fCholsin tatpesatdreripitinlatuupeatat SA{EHi1oxinmax -eliycr@5€6d taspargua aciateadil at or .
Conpl etion of the reaction was confirnmed using GC. 15After the reaction was
conpl et 0°G/mButcea P9 6rimabiIaif fop it MEsteedirtd Al W) i n an evaporator. The
liquid Qggr%i ned was purified using distillation under reduced pressure
(full va .,e%%aéi). The yield was 31.6 g (46.1%yield) and the GC purity was
99. 0% Synt hg%ji&ngg@(m@ag 20The conpound obtained in synthesis exanple 1
(30.0 g, 0.229 nol’), hexanethyl di silazane (22.2 g, 0.137 nol), BHT (0.09
g), 1and- saagibafcpaeticn0. 09 g) were placed in a 200 nL 4-necked flask and

m xed for 2 hours at 100C. The reaction was ended after confirmng
t he el i mi nat il ¢hulgdf reanonrsaivtiomdibitgdayithplemk of spdventy taBenpra pirdaplepitcthyAf t er

puri fyi n‘%ggés distillation under reduced pressure (full vac. , 72C), the
25yi el d? ?@‘?Bseaaf@f)é"}n&ﬂ?ate 83.9%, and the GC purity was 99. 4%

Synt hes l(23 \%‘ﬁ@imﬂkg%t 'i%ransmissivity

The whole light transmissivity was measured using an SM color computer (model SM-7-
15  CH, manufactured by Suga Test Instruments Co. Ltd.). Water on the lens sample is lightly wiped
off, and then the sample is set in the light path and measured. The thickness was measured using an
ABC Digimatic Indicator (ID-C112, manufactured by Mitsutoyo Corporation), and samples with a
thickness between 0.14 and 0.15 mm were measured.
(3) Elastic Modulus and Elongation
20 An array shaped sample with a width of 5 mm in the narrowest region was cut from the
lens sample, the thickness was measured using an ABC Digimatic Indicator (ID-C112,
manufactured by Mitsutoyo 100 mm/minute, and then the elastic modulus and the elongation were
measured using a Tensilon (RTM-100 manufactured by Toyo Baldwin Co. Ltd., cross head speed
100 mm/minute).
25  (4) Water Content
The weight of the silicone hydrogel when containing water (W1) and the weight when dry

(W2) were measured and the water content was calculated from the following formula.
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The conpound obt ai ned by synthesis exanple 2 (38.0 g, 0.187 nol),
1-n-butyl 1,1,3,3,55,7,7,9, 9-decanet hyl pent asi | oxane expressed by the
fol | ow ngwbarnmiiie206 (hereinafter referred to as "Si L5BPLT(URZ012/0g8840. 187
nol ), a 0.104 M nethyl vinyl cyclosil oxane solution of platinum(0)
2,4,6,8-tetramethyl-2.4.6.8-tetravinyl cyclotetrasil oxane conpl ex

(manufactured by Aldrich Corp. , hereinafter referred to as "platinumtetra
solution") (610 [EL, and 10toluene (370 [EL) were placed in a 200 nL
4-necked fl ask, and then heated to 120C and m xed. After 2 hours, an

additional 610 [EL of platinumtetra solution was added because raw
material was found to be remaining by the GC neasurenent, and the reaction
was continued for another hour. After confirmng elimnation of the raw

mat er i aM&tdyyor@®t %ore(Wot W2) oW lwad0cool to room tenperature and concentrated
in an evaporator. The liquid obtained was purified by 15distillation under
reduced pressure (8 x 10-2 Pa, 156 C) using an oil diffusion punp. The

yi el d was 65%12\&!9%(’ %thgtgg riBst%Ltq)w 3@@9 theb;g n%{el‘e the X}ﬁ(:‘songﬁ ag(z)/geb(,%ﬁgﬁrgem S

Example 4 T oun al ne esi s exa 104

ol )5t KjaRt f&yér@qmaréencﬁtl&l wheb thagﬁeola@ﬂy e) ha@ﬂb@enhﬁﬁ‘@ﬂ;@d ﬁlszﬁhe%l)utM%ﬁeIp' aced
in a 500 nL 4-necked flask, acryloyl chloride (9.40 g, 0.104 nol) and

hexane éﬁﬁﬁcmnﬁImemer@dgEdFm@wdmm@$IMﬁmmgmanﬂmdppﬂmgxﬂmﬁmgﬂrd&ﬁn)a_perlod
of approximately 6 hours while in an ice bath (-1 to 2C). 40 m nutes after
dr opwi sé"%ﬂ’intwhéﬁ %@g %ﬁfﬂn@fsﬁomﬁd@s Irdbaws pelengst ingagcyet fuenmet0°dnd it was
confir §4A$ N nl of the raw materials were exhausted. 250ne hour
after t At %) vﬁse addition, the reaction solution was filtered

and the pregight ?thﬁ SWG Wb@mﬂy\@)t{ﬁnﬁ%@@ﬁ fholifthe RAGsBBRN AR §ahid 2
refrigerator. The wash solution was conbined with the filtrate,” transferred

t 0 aosepaftat i@ Wasmnabuyred@dvandshed rédadiag) dsinga VRI- B(ii)omﬁaeﬂnc (3@t arig)e, twO
times with a saturated aqueous sol ution of sodi um hydrogen carbonate (300
rrL) and megp meiufeesured iR pserdfampeiton (amesousrats gl mingptof Adedebiamietither i de (300

5The organjc. | ayer wa d qverni ght usin odium.sul fate, filtered,
and theﬁwﬁﬁﬁggﬁY?ﬂFe u@?%% %’ 8%%?%?@%“n$ﬁ@m§&?ﬁ rndictordf fhfe nat eri a
obt ai ned, ﬁ% 8 7 g (84.3%crude yield). Wrking Exanple 1 The

ct

crude product”obtained by Synthesis Exanple 4 (57.0 g, 0.085 nol), methanol
(171 9g) (6)b@aRdeacEMbC acid (28.5 g) were placed in a 300 nL eggpl ant flask
and m xed for approximately 1
15 A 5 mm wide 1.5 cm long strip sample was cut from near the center of a lens, and
measured using a CR-500DX rheometer manufactured by Sun Scientific Co. Ltd. The sample was
mounted at a chuck width of 5 mm, and after stretching 5 mm at a rate of 100 mm/minute, this
sample was returned to the original length (5 mm) at the same rate, and this cycle was repeated 3
times. From the moment that the stress became zero part way through returning the sample to the
20  original length the second time, the length of time until the moment that stress began to be applied

(stress was no longer zero) after beginning the third stretch cycle was determined to be the stress

zero time.

(7) Conversion by DSC
25 Thermal analysis of the cure of a reactive monomer mix (RMM) was carried out using
photo-differential scanning calorimetry (photo-DSC). A sample of ~10 mg of the RMM under

consideration was weighed into a DSC pan and placed, along with an empty reference pan, onto the
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hour at 40C. Exhaustion of raw materials was confirmed using TLC, and
after concentrating in an evaporator, 350 nL of hexane was added, and the
sol uti on waotrvas®berred to a separation funnel The sol wCirars2eva®288azhed two
times each with water (250 nL), a saturated aqueous solution of 15 sodium
hydr ogen carbonate (250 nL), and a saturated aqueous solution of sodium
chloride (250 nL). The organic |ayer was dried overnight using sodi um
sulfate, filtered, and then concentrated using an evaporator. The yield of
the crude material was 50.83 g. 23.63 g of the crude material was
purified in a colum. The weight of silica gel used was approximtely 5
tinmes (12 @ die Dl gt TOInsiriBery. Uthe saiile€EHamber vials Bligodwiiagryp@rdeed (sed by
TLC 20usi ng hexane/ ethyl acetate = 1/1 until the target spot was

el i m natmdd. migedreing thefanaysis. dihs sanenlewadmstod ©d05¢, @0 IED hght botrde (ettfsmpf.0t he

recovery range and the range of the fractions where by product peaks
vere | e&9V fﬁgﬁvaf%ag@ﬁegtor@a%fgap%mﬂmem aéléttléedleat@@vwﬁ(%thalwgbﬁa" .0 ng of

VEHQ viet 2 20 b 8Rg 16 ANRRONLAL SRy NGl ARG ALESSHLE AUAS lmregrg&&leq using a

vacuum punp m Xin nove t he
resi gduakhcsela\ent DSUtra‘é@@f Sl LR GintcRad e PercSRLMRBioR aAkarv@SiOoiRPser ved
using NVR. The yield was 20. f4 g (85.2%yield), and the GC purity was

95. 2% wayedidubsdds Exanpl e 5 Allylam ne (112.4 nL, 85.54 g, 1.5 nol)
was placed in a 4-necked flask and a refl ex condenser, thernoneter,

droppi ng funnel, and mechanical stirrer were attached. dycidol (2,3-

epoxy- - rosnﬁnol I’%? 8 g, 0.5 mol) was added to the dropping funnel, and
added bMﬂs%’—S approximately 10 m nutes while m xing at 30C A GC
measur enent  YRg, PELdigh PEEEAGRNP WhteS B ;nmgnd%etm@l (b R LRRLIAELRAY se
addition was conpleted in order to confirmthe progress of the reaction. 5
houns abo@EmLdrepwd Saskaakdi 4 hahaties staerpkppid firdhcWasucanbitrseethdtghas t he

gl ycidol peak was 1% or |less and the reaction was term nated. The sol ution
was congiepiter aeedttiched A %‘X}I&b’@ helbil glyeidy cthsed 99w 9-p1amolhipctharpl (Bdnlprveassur e

the GC BUFAY TS 8B By b B a9 R S EBHB bbt & hed
in_synt Q%?(E(?ﬂﬁﬁWﬁﬁﬂg?t(l%%fgplﬂomﬁﬁa'l?_aS@!%%n& hexaeL 1e%fola@mg?eaét%§ 89 g,

0. 210 sacc i ne were placed 1 n a 4-necked
fl ask ards eonhih&fdsix qrondenser, thernoneter, and nmechanical stirrer were
attached. The reaction was perforned for 2 hours at 100C and the reaction
was 15 er m nat édicatht erctoomfas pempige. ttheatactibe sagmo van t@cowired ieduveghrgor.
exhaust ed usi_n%)tGC The reactjon, solution was concentrated in _an

evapor at' 87 llauig alw‘éima@w@qdéﬁlnsglsaﬁl%w PROE Tegpret At s @dbeedd pFesBre (ful |

\égc4%bp§%?@aﬁt3ﬂ;gsgi(¥é %/(alle\{\@ ana:;'t(?le%% p%rlywas 600)’9 eld), and the CC purity was

Svnthesis Example 2

20 The compound obtained in synthesis example 1 (30.0 g, 0.229 mol), hexamethyldisilazane
(22.2 g, 0.137 mol), BHT (0.09 g), and saccharine (0.09 g) were placed in a 200 mL 4-necked flask
and mixed for 2 hours at 100°C.

The reaction was ended after confirming the elimination of the raw material peaks using
GC measurement. After purifying by distillation under reduced pressure (full vac. , 72°C), the

25  yield was 39.0 g (yield rate 83.9%), and the GC purity was 99.4%.
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The conpound obt ai ned by synthesis exanple 6(35.0 g, 0.127 nol), SiL5B
(52.4 g, 0.127 nol), toluene (263 nL), and platinumtetra solution (350

[ EL) wer ewpl2atiedéion a 1 L 3-necked flask and a refl ex cootassen/028842

t hermonet er, and nechanical stirrer were attached. The reaction was
25perfornmed at 120C whil e maki ng GC neasurenents each hour. An additional
350 [EL of platinumtetra solution was added because raw material was
remai ning after 4 hours. The solution was heated and stirred for an
additional 4 hours and then the reaction was term nated. The reaction
solution was concentrated in an evaporator, and then purified by

di stil | gyh@esisih@iplé #duced pressure (8 x 10-2 Pa, 176C). The yield was
58.22 g (66.6% yield) and the GC purity was 96.2% Synthesis Exanple 8
5The conpoundhobmgionetobtymegypnsyrakiss crananip? B8 g 838Fmol). 1686utpbl ) ,
triethylamne (8.08 g, 0.080 npl), and ethyl acetate (130 nL) were pl aced
inal Ea1éa%6&%&%46&%%}%@3%@&&%8%%@ follopgne %r, and nechani cal
stirrer were attached. Acryloyl chloride (7.23 g, 0.080 nol) and et hyl
acetate (100 were placed in the dropping funnel The 3-necked flask was
pl aced in gpr i davibath comeai ni ng salt and dropw se addition was started
after wajting flot the intlernal tenperature to drop 10to OC. Wile

mai nt ai AHg TR $int@nar Stentdt at ure between -2 and 3C, dropwi se addition
was perforged L a proyé,jerrately 3 hours and after dropw se addition was
conpbeted, the ¥eactton was continued for another hour and then termn nated.
The solution was then filtered while washing with a small anount of chilled
ethyl acetate that had been chilled in a refrigerator. The filtrate was

t r ansf efieEdnaftr rgfegedioeat SibaB T (Ahes laidd medp2 R0 rmalstund cydesilanded. The
sol ution S ed i TES WM [ .(200 ctwo tines with a
ot ur at S0 T BRLRE P on SRS A b MR SRR andl <o
times WihthuthcRRddwy ali@eh QUL O hsremtdt td fORedQb asSQehiiHih itk Q51U Ak ( @POuITlahd

Anhydr ous sodium Sul fate was added to the organic |ayer and dryi ng was

per fior meducav &70iudhtvere pfat@rin hi2DE efidngckddhiask, 8wl théd leatedas] 200N aeintikat ed i n an
evaporator to obtain crude product. The crude yield was 54.6 g and the GC
purity was 88503 hous, pprdditiegaliol @ rploEplgtinum tetra soifian wepydfdeppaselise tavobt ai ned by

t hesi | 54.6 . . Q7 | 3 t i.ght ti. f th |
Lose T B S af s Rpiine R RE T PRt i BplyRa gl ot "N
added f gf (agh PRk, c%ﬂﬁ&{iﬁ?&inﬁﬁaﬁgh' Gt thT ARdnden btyrt?cﬁl%l s‘dfuiti%g%of%x ed for 1

hour at 40C. Afrter reacting, the 25sol ution was concentrated I n an

evapor ak@in temperature bi@ cdnceitiattd dbinadvagehatdr/ Thdli@lid yasinddrvan phefigdeg to a
separation funnel, and 4 parts of hexane (volunetric ratio) (280 g) were
addad t disoisiopander tsfludeil quessire (Fhrd 0 Bh.USH OR) wang anal Hstisivoournn. e yiddess wi t h
wat er (210 ,, a saturated aqueous sglution of sodium hydrogen carbonate
(200 rrL%?-%R%g-%ﬁ’%?f raaflglﬂc%qﬂgléwa?érq?ﬁ-i on of sodi um chloride (250 nL), and
then the organic | ayer was dried overni ght using anhydrous sodi um sul fate.
The solution was concentrated in an evaporator to obtain 35.03 g of crude

mat er i alsyn@&iOEQingide crude material was purified in a colum. The anount

The compound obtained by synthesis example 3 (64.0 g, 0.104 mol), triethylamine (10.5 g,

20  0.104 mol) and hexane (170 mL) were placed in a 500 mL 4-necked flask, acryloyl chloride (9.40 g,
0.104 mol) and hexane (130 mL) were added by drops using a dropping funnel over a period of
approximately 6 hours while in an ice bath (-1 to 2°C). 40 minutes after dropwise addition was
complete, A GC measurement was performed and it was confirmed that nearly all of the raw
materials were exhausted.

25 One hour after the start of dropwise addition, the reaction solution was filtered and the
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50f silica gel used was five tinmes the weight of the crude material (175
g). For the solvent, hexane / ethyl acetate = 5/1 was used until inpurities
wer e di sowergad16648 L), and after confirm ng that thePCruseétiozssshad been
di scharged, the target material was eluted using hexane / ethyl acetate =
1/3 (1.6 L). The range of the fraction containing the target material was
confirmed using TLC, and several fractions on both ends of this range were
measured by GC, and only fractions where the 10 byproducts were | ess than
1% were collected. 6.0 ng of BHT and 2.0 ng of MEHQ were added and the
solution was concentrated in an evaporator. The solution was stirred at 60C
whi | e r patupititg whieasREESBIUKR ateShA Gadbeda EablbN iP b FgPrigedtor] ThOWEShisBlufsteds t O
renove the renmaining solvent, and it was confirmed that a residual solvent
peak wasombitledobﬁethc/éhtausﬁramgfemmo a?ﬁ@rayibeflmnmdmslﬁfg thyeq @B withelatr and t he
GC purity wa 2% 15 Synthesis Ex Ie 9 40 ght % net hyl am ne |

vat er % % tgfoolm%mthaﬁ%}urﬁ@fi ABHTBYS S@ f SO%@@“@P&% rbppatey 3@%6‘%“‘1

4- “eCkefM n%§s§m|aa”sqtu?at{ﬁegﬂ&% CtltioR b} {rdﬁ{? @‘i'&%@gioo{au I)U””e' reflux

condenser, er were a on of allyl glycidyl

ethegs (34.2 ghe BrgdhidBlorWig Hﬂ@ﬂﬁkm(g%ﬁus‘fﬂg)so&'ﬁﬁﬁ s818AC diackegrapPWe S Eonk Bit@teti he
flask over the course of approxinmately 5 hours whi | e nalntalnlng t he 4-

necked tjisshn @bpaatore fpeyatdwf eeafudappreaxl ovairet ywa? 587 gsd4tdo arudd yield). at or .
Conpl etion of the reaction was confirnmed using GC After the
reaction was conplete, the reaction solution was concentrated in an

evaporator,. T | i gui d obtained was purified using distillation under
reduced&§¥5¥§§§%—8g§|| vac., 76C). The 25yield was 35.3 g (81%yield) and
the GC purit yfhé’\@ﬁdeqp%mgl& obta%/e'atbp%ght‘ﬁes %)ﬁ 4%97.0 g, 0.085 MIMEERIRA UG opbt ai ned
in Synthesis Exanple , hexanethyld|5|lazane (fl 2 q,

0. 069 mahd ace@HLid(Q8.60%9) gérs phﬁdi i aGO(hﬁiLlegI@Ia(nﬂﬂ&E afid mived eorpp@acdaately 12 100 niL
3-necked flask and m xed for 3 hours at 100C. 5The reaction was ended after
conf i r mhewg at HECel i mi nation of the raM/nateriaI peaks usi ng GC nmeasurenent .

After purifying b dIStI||atI0n und reduc ure (full vac 68C) ,
the yi ol d vt o TrogRYsTAlaY By con by e 5?%70 018495 &t nooi &

e T R o ! tﬁ%snoﬁ*?ﬁéﬁ%?t KR el e, - 023
sol ut i omh¢ &utloEks)as Wedhed HAGRA chdh vAth30RerM503nNEE kddatbd ﬂﬁlkou@ Rélu@on’ & | UX

condenser, thernoneter, and nechanical stirrer were attached. The reaction
was 1per fatiume lydaoges 0€bdrote (25GBmhp amdsa saffinetedragaentub sriut®olofisddom eaide 63dent r at ed
in an evaporator and then purifjed by distillation under reduced pressure
(0. 02 iy, Thoxmesnic lgyes woy dricq oygraight %mg spamysaBys Bligsd aptthereonestiyfed i ty was
93%

using an evaporator. The yield of the crude material was 50.83 g.
23.63 g of the crude material was purified in a column. The weight of silica gel used was
approximately 5 times (120 g) the weight of the crude material. Elution was performed by TLC
20  using hexane/ethyl acetate = 1/1 until the target spot was eliminated. Several fractions were
measured by a GC at both ends of the recovery range and the range of the fractions where all by
product peaks were less than 1% were measured and collected. 6.0 mg of BHT and 2.0 mg of
MEHQ were added and concentrated, and then the pressure was reduced using a vacuum pump
while mixing for an additional 1 hour at 60°C to remove the residual solvent. It was confirmed that
25  asolvent peak was not observed using NMR. The yield was 20.14 g (85.2% yield), and the GC

purity was 95.2%.
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Synt hesi s Exanple 12 The conpound obt ai ned by Synthesis Exanple
11(20.0 g, 0.032 nol), triethylamne (3.21 g, 0.032 nol) and hexane (54 nl)
wer e pl acwo 20n/1a6600 L 3- necked flask, acryloyl chlori ¢#eT(UB2d112088442 0. 038
nol) and hexane (32 nlL) were added by drops using a dropping funnel over a
period of approximately 2 hours while in an ice bath (-10 to -5C). 40

m nutes after dropw se addition was conplete, A GC neasurenent was
performed and it was confirned that nearly all of the raw materials were
exhausted. One hour after the start of dropw se addition, the reaction
solution was filtered and the 25precipitate was washed wi th hexane that had
been cogl@tledisEdniptd 51 gerator. The wash sol ution was conbined with the
filtrate, transferred to a separation funnel, and washed three tines with
wat er (50 nlAlylawoet(l iPelmini §5HH4, sémi)a&aeﬁlaa@meeéwsl@ﬂ@aﬁkmdefrefb@di um

hydr ogen carbonate (50 nlL) and two tinmes with a sat uraciied aqueous sol ution

of sodi ﬁ?ﬁd@?%me@éonz% %}vlng funnel, a%l@efé?@%ﬁ%ﬁtmr gyerettgeied fevedoldeér ni ght
The i ort o THhd: Sl 807 B0R LR CARESOMCELRE M RG] GHAPT 2 2T

WOr ki Ng afptedimhBlyd 0 minutes Wit nﬁJElH Qt 3@15@%@@ RRt@bnaf waypSrhhestishdexampl e 12
(12.0 g, 0.017 nol), nethanol and acetic acid (5 nL) were placed in
a 100 mktariggpl thertimé thasdcorarisk antdmalﬂwﬁmon@;lqwdox briat te leynfitmiiouprogtss 406e
Exhaustion of raw materials was confirnmed using TLC, and after

concent Faftidg Sibaurg ﬂﬂq@&fw@ raditen Wmomle@fi ltrw ﬁmf rma%thatdhl%&lym% teakhe
solutlonv% ansf.erred .to a . se t § ? vvastvvashedtvxo
times ed¢h Wi ISREH S THBORYS ©F ma Ura‘f %"é 1§“ 86"“"%“ | ﬂ%%? OfPSoY um

hydr ogep, £aEPaRRLED %ﬁguc'%})ress%Mnﬁalﬁ%ﬂ’(rﬁﬁf\%g R e@USrh@ﬁewtmemﬁ gsodi um
chloride (40 ni). e organic | ayer was dried overnight using sodium

sul fiat e(41f8% tierdgdnd e Gt freiny wovsand.r at ed usi ng an evaporator. The yield of
the crude material was 11.1 g. 1510.00 g of the crude naterial was purified
in a colum. The vvei ght of silica gel used was approximately 5 tines (50 Q)
t he wei ght of éjde material. Elution was perfornmed by TLC using
hexane/ 1/3 until the target spot was elimnated. Several

fractions we f nd the
range of the racti gﬁf&mﬁ%eﬂgng@% tr‘"gc?%rtt§§ %%mq“&%%g%%f/ﬁ%ﬁ%o wer e

measur edssayd;, 601d a6h esHT 6/2%gmn@fsacald}ina(v@ nlg) Qzef@l&%d 20 M vekieardded and
concentrated, and then the pressure was reduced using a vacuum punp while

m xilhg fdlex amndahdi, themmaletet, and meclanic@3rerovarestpviedt ke regiodwas peoinant . | t
was confirnmed that a sol vent peak was not observed using NVR The yield was

11. 4 g {orgdeyis el WP;C anithe Kactier vt iermipatgiaitcn gumfirming W@é‘ia%talﬁ%‘é(ﬁrﬁl e 13

reduced or exhausted using GC. The reaction solution was concentrated in an evaporator, and then
purified by distillation under reduced pressure (full vac, bp 77°C). The yield was 36.31 g (70.2%
yield), and the GC purity was 98.4%.

20

Svnthesis Example 7

The compound obtained by synthesis example 6 (35.0 g, 0.127 mol), SiL5B (52.4 g, 0.127
mol), toluene (263 mL), and platinum tetra solution (350 pL) were placed in a 1 L 3-necked flask
and a reflex condenser, thermometer, and mechanical stirrer were attached. The reaction was

25  performed at 120°C while making GC measurements each hour. An additional 350 pL of platinum
tetra solution was added because raw material was remaining after 4 hours. The solution was

heated and stirred for an additional 4 hours and then the reaction was terminated. The reaction
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Dallylamne (2.49 nL, 0.02 nol), SiL5B (24.76 g, 0.06 nol), toluene (40
m.), and platinumtetra solution (0.07 nL) were placed in a 200 nL. 3-necked
fl ask andwe 2oefiiez06condenser, thernonmeter, and nechani ealr/uskéinoessiner e
attached. The reaction was performed at 100C for 3 hours. The reaction
solution was concentrated in an evaporator, and then | ow boiling-point
inpurities was distilled off under reduced pressure (0.02 nmmtHg, 97C). The
yield was 14.46 g (74%yield). 5 Wrking Exanple 4 The conpound
obtai ned by Synthesis Exanple 13 (9.2 g, 0.01 nol), triethylamne (1.8 ni,
0.013 nmol ) and hexane (15 nmL) were placed in a 100 nL 3-necked fl ask,

acryl oykolgddnG¥ds dencerdirattd iiirhn evdpddtdr, Al thenvyisifiadlsledsthptich @s rdicapprasseyr i nge.
40 minutes after dropw se addition was 10 conplete, A GC neasurenent was
per f or metix 4hcP4, 176865 Teyidd wesdst2Rat(chearyioid) ahd thoGCtivetyreav df@ler i al s wer e
exhaust ed. 2 hours after the start of dropw se addition, the reaction
solution was filtered and the precipitate was washed with hexane that had

been cog!&@e$&bgrdgg§igerator. The wash sol ution was conbined with the

filtrate, to a separation funnel, and washed three tinmes with
wat es 15(50 mhe contpdbnd doMBSedWy kPhntResS kA ¢(:ksagg@l@gmoliqlhwgnﬁﬁn@(s@ogI um

hydr ogen carbonate (50 nL) and two tinmes wth a saturated aqgueous sol ution
of sodi 08¢ mobyrdndethfB@etate) 130 mL) werdlieced irgahl 8-nlecked flaskaemd d diopping Wemneli ght
using sodiumsulfate, filtered, and then concentrated using an evapor ator.

The yi ethgmegmateand megeanieak sEFEaycrppitaghade dowdey! chlggley’.2 R, 0.G50 grobraméd edylude
mat eri al ) r'Sied reparative GP ngnz.og of purified.silicone
aer 1 et AL S6 et B TR B e kg R ot Prrd b b o nea
[ FmNUL&ntéiﬂ-in%_ka‘lt%n§ﬂr’ogwgy addtion YRR a?fteﬁ%ﬁm?é for t# internal temp%falu}f‘l: Rbré}f (5.0
g, 87 mml), SIL5B (39.50 g, 95 7 mmol ), toluene (100 nlL), and platinum
tetna sal MCL Ovhilch@htilnhy theedtangtagechtirabawd@02 aikd FPCnéckede dddakk wand a
reflux condenser,
performed over approximately 3 hours and after dropwise addition was completed, the reaction was
continued for another hour and then terminated. The solution was then filtered while washing with
a small amount of chilled ethyl acetate that had been chilled in a refrigerator. The filtrate was
transferred to a separation funnel and 400 mL off hexane was added. The solution was washed two
15  times with water (200 mL), two times with a saturated aqueous solution of sodium hydrogen
carbonate (200 mL), and two times with a saturated aqueous solution of sodium chloride (200 mL).
Anhydrous sodium sulfate was added to the organic layer and drying was performed overnight.
After filtering, this solution was concentrated in an evaporator to obtain crude product. The crude
yield was 54.6 g and the GC purity was 88.5%.
20

Working Example 2

The crude product obtained by synthesis example 8 (54.6 g, 0.074 mol), 3 parts (weight
ratio) of methanol (163.8 g) and one half part (weight ratio) of acetic acid (27.3 g) was added for
each part of crude product, and then the solution was mixed for 1 hour at 40°C. After reacting, the

25  solution was concentrated in an evaporator.
The liquid obtained (70.5 g) was transferred to a separation funnel, and 4 parts of hexane

(volumetric ratio) (280 g) were added to one part of liquid. The solution was washed two times
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5 thernmoneter, and nechanical stirrer were attached. The reaction was
performed at 110C for 3 hours. The reaction solution was concentrated in an
evapor at owQ 2andiisiven purified by distillation under redeceaspriesssssre (0. 17
mHg, 118C). The yield was 32.93 g(81%yield) and the GC purity was 96% 10
Wor ki ng Exanple 5 The conpound obt ai ned by Synthesis Exanple 14
(4.67 g, 0.01 nol), triethylamne (1.8 nL, 0.013 nol) and hexane (15 nlL)
were placed in a 100 nL 3-necked flask, acryloyl chloride (1.05 nm., 0.013
nol) and hexane (32 nlL) were added by drops using a syringe while in an ice
bath (-10 to -5C). 40 mnutes after dropw se addition was conplete, A GC
measur e emitwilNasatek POMEION MREraathqutondeduttoanit kddiomel hfdidden B&BsHa)e (200 mDf, t he raw
mat eri al s were exhaust ed. 2 hours after the start of dropw se

addi t i oand & herstebapéan sdeiontof enlivwashlfridet 2 0aul Jasrd thdnghqureaiqpyeatves dvesl washed
wi th hexane that had been cooled in a refrigerator. The wash sol uti on was
combi neQViARiEl UpiRg aphy(ropstodium sulfpfes The selptipy Was opgrafraled BrnEyapeefor tnd washed

three tiof;@% );g‘roté MBLE £t§19atl.e (%81tt£§31{1%err%§5rgil \%‘)5 @.]III%%& leaaéoﬁj%n.a%?%ﬂ§ 0l ution

of sodi um en car bona mes with a sat urat ed
aqueous osQliddtde DR PfrasSRi ¥ RNVRIIES thd@udBnhaterial (175 ¢)l TR Mo U@L, HeRMEr Was
dried overnight using sodiumsulfate, filtered, an§ then concentrated using
an evapethgltaoetate Fiel yasalsell witil infparidesucbee dsthergedl2.48 101 sand efferwasfirbi@lthay theThe
crude material was purified by colum chromat ograEhy (hexane/ ethyl acetate
=4/ 1 t oinppuritigshad beeytischarges the tagget paerialpmsolyicd asing heugysthy! aostate = 1/

N- t hyl - | | i .11 71. 8 | Si.L5B (24. 7 .6 1), tol
0156 myTOLR e Rt PashPn St R Rk o R B s Tt By oy
4- necked. flask 6800 nd oftEhlUSE thi€ %Q&Qé@ Eneastu%rbg‘@}r%taﬁ'd onlfflﬂﬁtﬁm&i &al stirrer

were attached. The reaction was perfornmed at "110C for” 2 hours. The reaction
sol ub i obypaduct aveeeladsitiaind el were asllcerdpQo aiceif BHATdd 2 ey fMERQ edrdadded
distillation under reduced pressure (0.17 mHg, 115C). The yield was 20. 34
g (70% ypidkthelyolefivg wap eonomtiratee jin 3n ayaROTGGYIhesahgior wag stised apeSCeavhile The
conmpound oht ai ned b?/ S%Int hesi s Exa Ieh 15. (4,84 g 0. 81 nol ), tlg[i et hyl am ne
(1.8 ri edeipa e RSPYTARTSRSRINE RUEH T h happneordsy tprEmoyshgrergiigsol e cied

fl ask, 2 i : ; q sing a
syt nge i /&Y on BN A e i o p i B e A AP 2
addi ti ong.was (@onatiel ad iy CCpimasus enent was perforned and it was confirned
that nearly all of the raw materi als were exhaust ed. 2 hour after
thelstart of dropwi se addition, the reaction solution was filtered and the
preci pitate was washed with hexane that had been cooled in a refrigerator.
The was conbined with the filtrate, transferred to a
separation fypnel . .and shed thr i it ter L t times
W a satur S0 S5 PRSRORRIR S e LoT il A0 arEhEh dobednebuekdRal) Tana
two timegy W thheaked Fadld Atd@OnQAMBAN SirR8ldipb 2B fithheSRALMENAN s Aﬂa_e%la(séo m).

The organic |ayer was dried overnight using sodiumsulfate, filtered, and
t hen cosoprt vatcedadhsd. nysdutioa v glycitlyl eliee(3¢i2e], 03 afolimehanol@® miatves | al

obt ai ned was 5.45 g. The crude material was purified by col um

chr 8frat adfled gropWish &kathe fladtaygl theeastsgbappsyximately 3heurgwhidd maipriningibe 4. 06g of

20puri f ineec(iieg hallsL %‘9 ant%mggrgt}/llea{)@agp?oxqrggtgl%g° us?ng(:)abctir%lill'ajllt%%:.i 'Covn%rlel%ljog gf tll:T%( raegalog !
was confirmed using GC.
After the reaction was complete, the reaction solution was concentrated in an evaporator.
The liquid obtained was purified using distillation under reduced pressure (full vac., 76°C). The

25  yield was 35.3 g (81% yield) and the GC purity was 99.2%.
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The silicone nononer expressed by the following formula (s2) 25 [FORMULA
6] that was obtained in working exanple 1 (0.925 g, 56.06 wei ght%,
N, N- di metwol20acnygioam de (0.510 g, 30.91 weight%, and tireThisde1opobssk2 c

acryl am de nononer expressed by the followi ng 5formula (hl) [FORMIULA 7] OH
NO H O(hl) 10(0.0 17 g, 1 weight% polyvinyl pyrrolidone (PVP K90, 0.132 g,
8 weight%, N N -nethylene bisacrylamde (MBA, 0.0 18 g, 1.10 weight%, UV
absorber 2-(2'-hydroxy-5'- nethacryl oyl oxyet hyl phenyl)-2H benzotri azol e
(0.0 36 g, 2.20 weight%, 3-nethyl-3-pentanol (3M3P, 1.350 g), and
photoinitiator Irgacure 819 (0.004 g, 0.25 weight% were bl ended and m xed
t oget hegynthbss PRMpIRI0 M X obt ai ned was degassed in an argon environnent.
The nononer m x 15was injected into the cavity in a transparent plastic
(front curve T8¢ denpoebeitainediiaSmthesis Faamjld @ (16gad, Yol dmyl) divedmatinlldsilszanh a | ens
shape in a gl ove box under a nitrogen gas enviraonment, and a | ens_was

obt ai neé“&ygaprﬂé%w&%lj(wﬁt% %nﬁéﬁfg*’(“ﬁﬁ?q? WEfaceq ing: W@n%?e%dﬂﬁs}ﬁut es)

to hardglgd Ihecd ens oht@hned was peeled fromthe nold and inpurities such
as residual WONoner were extract ed by imersing for 70 mi nutes at room

tenperat ure iThe RackR¥onaY IRk bonlrAldgQle HEHARAUS oS¢ Ml Bller@f petiks uséfy Pr opanol
(IPA). After imrersing in water for ]g.O m nutes, the sanple was placed

subner g&¢ mens@eiponti Aftagudfyingftyelisti alontundm rddottd prebsuro(full Bic., 6B, the yitldvi al
bottle, and the vial bottle was placed in an autoclave and boiled for 30
M nut es “as 22log(90% yield), andtheeGraiies Wap §He- t ransni ssi vity, water content,
el astic nodul us, and el ongation of the |ens sanple obtained were as shown
in Table 1, and thus a | ens was obtai ned which was transparent and had a

bal ance gbgh,veefkahayor@bl € physical properties. 5 Wrking Exanple 8

10 The compound obtained by Synthesis Example 10 (5.0 g, 0.023 mol), SiL.5B (9.50 g, 0.023

mol), toluene (46 mL), and platinum tetra solution (80 pL) were placed in a 300 mL 3-necked flask
and a reflux condenser, thermometer, and mechanical stirrer were attached. The reaction was
performed at 50°C for 1.5 hours. The reaction solution was concentrated in an evaporator, and then
purified by distillation under reduced pressure (0.02 mmHg, 135°C). The yield was 8.3 g (57%

15  yield) and the GC purity was 93%.

Svnthesis Example 12

The compound obtained by Synthesis Example 11 (20.0 g, 0.032 mol), triethylamine (3.21
g, 0.032 mol) and hexane (54 mL) were placed in a 200 mL 3-necked flask, acryloyl chloride (3.1
20 mlL, 0.038 mol) and hexane (32 mL) were added by drops using a dropping funnel over a period of
approximately 2 hours while in an ice bath (-10 to -5°C). 40 minutes after dropwise addition was
complete, A GC measurement was performed and it was confirmed that nearly all of the raw
materials were exhausted.
One hour after the start of dropwise addition, the reaction solution was filtered and the
25  precipitate was washed with hexane that had been cooled in a refrigerator. The wash solution was
combined with the filtrate, transferred to a separation funnel, and washed three times with water

(50 mL), two times with a saturated aqueous solution of sodium hydrogen carbonate (50 mL) and

43



A |l ens shaped sanple was fabricated in a manner simlar to Wrking Exanple
7, except that the silicone acrylam de nononer of the follow ng fornula
(s3) [FORNDLRAB62061 Me | Si-0 Me obtained by worki ngCefsaqphm2g84nas used
as the silicone acryl am de nononmer in place of the nononmer expressed by
formula (s2). The whole light transmssivity, water content, elastic

nodul us, and el ongation of the | ens sanple obtained were as shown in Table
1, and thus a |l ens was 15o0btai ned which was transparent and had a bal ance
bet ween favorabl e physical properties. Wrking Exanple 9 A |l ens
shaped sanple was fabricated in a manner simlar to Wrking Example 7,
except thadiméshatisd datuefdiaqagny batiod @ f soananailorit (f0heLf ol | owi ng fornul a (s4)
20 [ FORMULA 9] Me

The organic layer was dried overnight using sodium sulfate, filtered, and then concentrated

using an evaporator. The yield of the crude material obtained was 21.6 g (94% crude yield).

5 Working Example 3

The crude product obtained by Synthesis Example 12 (12.0 g, 0.017 mol), methanol (36 g),
and acetic acid (5 mL) were placed in a 100 mL eggplant flask and mixed for approximately 1 hour
at 40°C.

Exhaustion of raw materials was confirmed using TLC, and after concentrating in an

10  evaporator, S0 mL of hexane was added, and the solution was transferred to a separation funnel.
The solution was washed two times each with water (40 mL), a saturated aqueous solution of
sodium hydrogen carbonate (40 mL), and a saturated aqueous solution of sodium chloride (40 mL).
The organic layer was dried overnight using sodium sulfate, filtered, and then concentrated using
an evaporator. The yield of the crude material was 11.1 g.

15 10.00 g of the crude material was purified in a column. The weight of silica gel used was
approximately 5 times (50 g) the weight of the crude material. Elution was performed by TLC
using hexane/ethyl acetate = 1/3 until the target spot was eliminated. Several fractions were
measured by a GC at both ends of the recovery range and the range of the fractions where all by
product peaks were less than 1% were measured and collected. 3.0 mg of BHT and 1.0 mg of

20 MEHQ were added and concentrated, and then the pressure was reduced using a vacuum pump
while mixing for an additional 1 hour at 60°C to remove the residual solvent. It was confirmed that
a solvent peak was not observed using NMR. The yield was 11.4 g (78% yield), and the GC purity

was 98%.

25 Svnthesis Example 13

Diallylamine (2.49 mL, 0.02 mol), SiL5B (24.76 g, 0.06 mol), toluene (40 mL), and

platinum tetra solution (0.07 mL) were placed in a 200 mL 3-necked flask and a reflux condenser,
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thermometer, and mechanical stirrer were attached. The reaction was performed at 100°C for 3
hours. The reaction solution was concentrated in an evaporator, and then low-boiling-point
impurities was distilled off under reduced pressure (0.02 mmHg, 97°C). The yield was 14.46 g
(74% yield).

Working Example 4

The compound obtained by Synthesis Example 13 (9.2 g, 0.01 mol), tricthylamine (1.8 mL,
0.013 mol) and hexane (15 mL) were placed in a 100 mL 3-necked flask, acryloyl chloride (1.05
mL, 0.013 mol) was added by drops using a syringe. 40 minutes after dropwise addition was
complete, A GC measurement was performed and it was confirmed that nearly all of the raw
materials were exhausted.

2 hours after the start of dropwise addition, the reaction solution was filtered and the
precipitate was washed with hexane that had been cooled in a refrigerator. The wash solution was
combined with the filtrate, transferred to a separation funnel, and washed three times with water
(50 mL), two times with a saturated aqueous solution of sodium hydrogen carbonate (50 mL) and
two times with a saturated aqueous solution of sodium chloride (50 mL).

The organic layer was dried overnight using sodium sulfate, filtered, and then concentrated
using an evaporator. The yield of the crude material obtained was 9.99 g. 3.1 g of the crude
material was purified by preparative GPC and 2.06 g of purified silicone acrylamide monomer
expressed by the following formula (s1) was obtained.

[FORMULA]

O (s1)
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Me Me O _-4(s4) obtained by Wrking Exanple 3 was used as the silicone

acryl am de nononer in place of the nononmer expressed by fornula (s2), and
except t O 20hie116mat ent of nonomer m x was as foll ows; Peiriiscanm2sser yl am de
nononer (s4) (0.925 g, 56.06 weight%, N, N-dinethyl acrylam de (0.552 g,
33.27 weight%, the hydrophilic acrylam de nononer (hl) (0.116 g, 7
weight%, N, N -nethylene bisacrylamde (MBA, 0.0 18 g, 1.10 weight%, UV
absorber 2-(2'-hydroxy-5'- nethacryl oyl oxyet hyl phenyl)-2H benzotri azol e
(0.0 36 g, 2.20 weight%, 3-nethyl-3-pentanol (3M3P, 1.350 g), and
photoinitiator Irgacure 819 (0.004 g, 0.25 weight% . The whol e |ight
10transm ssivity, water content, elastic nodulus, and elongation of the

| ens san@hfhe@PEMAEE 1¥ere as shown in Table 1, and thus a I ens was obtained
which was relratively transparent and had a bal ance between favorable
mechani cal prolpRmidcgs.0 gVt habi), JiLIB @9.50-aSUT @tho hytomemtt(d@t mBY) gldplmmamhi gher
than generally desired. Wrking Exanple 10 15A | ens shaped sanpl e was

f abri catatd s¢lptin (hgthervesd prded in @ FPOwWy kinprlreERaskphda rfluesadpsent hat t he

content of nononer m as follows; silicone acrylam de oner (s2)
0SS i T iR R Rt e, T aRn o 2o per bl a TRUTET S5

pol yvin I . I : gl ycol

G mot ity APE R ERRRUAG Gt Iendyeclt R yffort, A0y el BELMRGR

2- (2" - hyfldep¥uded presdua@Iy ey @1 y&Thy TiRheny Wis 2hd3henatyiddzed ge (2 048 g,

2.20 weight%, 203-nethyl-3-pentanol (3M3P, 1.80 g), and photoinitiator

| rgacur euy %ag 2%06 g, 0.25 weight?%. The whole light transm ssivity, water
content, elastic nodulus, and el ongation of the |ens sanple obtai ned were
as shown in Table 1, and thus a | ens was obtai ned. Water content and
rrectjgni Q’é‘olrkﬂr qig‘grtieess were favorable, but whole lens transmssivity was | ow
i ndicati rrably hazy | ens and contact angle was hi gher than
general |y desh§ &fhapouOsdidind bsarmess Bhmp 1heNg7 s haneshis ayemies 1 kabri cat ed
in a manner simlar to Wrking Exanpl e }io, except that the silicone

acr yl amnde 0.00haok andhepires sealpyert pcddin aubd@m{ SAeclwe Slasks edylagl chladsi | | cone
S5acryl am de nononer in place of the nononer expressed by fornmula (s2). The
whol e | { gkt mbrGHSmadlsqngdihexpne (G maly) weophdded by Eppessing 2 syinge wdile g iebstigat i on

TN R R NG T MCERRT R

15  performed and it was confirmed that nearly all of the raw materials were exhausted.

Dj=o

2 hours after the start of dropwise addition, the reaction solution was filtered and the
precipitate was washed with hexane that had been cooled in a refrigerator. The wash solution was
combined with the filtrate, transferred to a separation funnel, and washed three times with water
(50 mL), two times with a saturated aqueous solution of sodium hydrogen carbonate (50 mL) and

20  two times with a saturated aqueous solution of sodium chloride (50 mL).

The organic layer was dried overnight using sodium sulfate, filtered, and then concentrated

using an evaporator. The yield of the crude material obtained was 5.31 g. The crude material was

purified by column chromatography (hexane/ ethyl acetate =4/1 to 2/1 as eluent, yield: 31.3%).

25  Svnthesis Example 15
N-methyl-N-allylamine (5.11 g, 71.8 mmol), SiL5B (24.7 g, 60 mmol), toluene (120 mL),

and platinum tetra solution (100 uL) were placed in a 300 mL 4-necked flask and a reflux
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favorable (including a desirable | ow nodulus), and whole | ens

transm ssivity was i nproved conpared to Wrking Exanple 10. Contact angle
was hi ghewotharigmeeral |y desired. 10 Worki n2 Exanpl e 1PCT/US2011/02884ENS
shaped sanple was fabricated in a manner simlar to Wrking Example 7,
except that the content of nononmer m x was as follows; silicone acryl am de
mononmer (s2) (1.21 g, 55 weight%, N Ndinethyl acrylamde (0.43 g, 19.53
wei ght %, 2-hydroxyethyl nethacrylate (0.176 15g, 8 wei ght%, polyvinyl
pyrrolidone (PVP K90, 0.264 g, 12 weight%, tetraethylene glycol

di nret hacryl ate (TEGVA, 0.066 g, 3 weight%, UV absorber 2-(2'-hydroxy-5"-
met hacr ybyhsex yeintynhdadrenyl heckitchienzatwirazatkied( PhOddetign wids ghfonatht 49 ,

3- et hyl - 3-pentanol (3M3P, 1.80 g), and photoinitiator Irgacure 819 (0.006
g, 0. 251WECdbitPhoursTHee redetbesdlitiphtwvas c@n@m@éﬁmmwapwmreandchmtpeﬁﬁed@ astic
nodul us, . and el ongatl on of the |ens sanple obtained were as 20shown in
Tabl e 1 distiadion st sedycsd grefpyee (§d¢ m%lﬁ%ﬁww Fardpdrsdit %oy §d>ﬁa<a a

bal ance V, bl e physical properties. Wrkin2 Exanple 13 A lens
shaped sl%fép(}"@ﬁ%&?sf%gfl cated in a manner simlar to Wrking Exanple 12,
except 25that the silicone acryl am de nonomer expressed by the formula (s3)
was used as the silicone acrylam de nononer in place of the nononer

expr essdbrbingffanmple (s2). The whole |ight transmssivity, water content,

el astic nodul us, and el ongation of the |ens sanple obtained were as shown

in Table 1, gh%lc‘tmmgn‘h"ht% bﬁé@%ﬁﬁaﬁ’ﬁ%@ﬁle\kﬁl@b% SAd oAk gisgyminedhd had a

bal bl | 5A |
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10  minutes after dropwise addition was complete, A GC measurement was performed and it was
confirmed that nearly all of the raw materials were exhausted.

2 hour after the start of dropwise addition, the reaction solution was filtered and the
precipitate was washed with hexane that had been cooled in a refrigerator. The wash solution was
combined with the filtrate, transferred to a separation funnel, and washed three times with water

15 (50 mL), two times with a saturated aqueous solution of sodium hydrogen carbonate (50 mL) and
two times with a saturated aqueous solution of sodium chloride (50 mL).

The organic layer was dried overnight using sodium sulfate, filtered, and then concentrated
using an evaporator. The yield of the crude material obtained was 5.45 g. The crude material was
purified by column chromatography (hexane/ ethyl acetate= 5/1 to 3/1 as eluent) and 1.06g of

20  purified silicone acrylamide monomer was obtained.

Working Example 7

The silicone monomer expressed by the following formula (s2)

25
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0(s5) obtained by Wrking Exanpl e 18 was used as the silicone acryl am de
nmononer in place of 10the nononer expressed by formula (s2), and except
t hat the wonvamtiewb nononmer m x was as foll ows; siliconeCaarsgéianmgse2 nononer
(s5) (0.925 g, 56.06 weight%, N, N-dinethyl acrylamde (0.419 g, 25.27
wei ght %, pol yvinyl pyrrolidone (PVP KOO, 0.132 g, 8 weight%, the
hydr ophilic acryl am de nononer (hl) (0.116 g, 7 weight%, N, N -nethyl ene
bi sacrylam de (MBA, 0.0 18 g, 1.10 weight%, UV absorber
2-(2' - hydroxy-5' - et hacryl oyl oxyet hyl phenyl) - 2H benzotri azole (0.0 1536 g,
2.20 weight%, t-anyl alcohol (TAA, 1.350 g), and photoinitiator Irgacure
819 (0.004 g, 0.25 weight% . The WoRMULAght transm ssivity, water content,
el astic nodul us, and el ongation of the | ens sanple obtai ned were as shown
in Table 1, and thus ine ich had a bal ance of favorable
physi cal propertjes i dul us. Wol e | ens

S |

transm ssi y i irab hazy | ens. 20 Working
I|e vva Ifm in a manner simlar to

Exanpl e I

Wor ki ng Exanp 7, except that sil Iam de nonomer of the foll ow ng
formula (s6) FORMULA] obt ai ne by ki ng Exanmpls) 18 was used as the
silicone acryl am de nononer in place of the nononer expressed by fornula
(s2), anutexcmbpinetatorking egamtlent0.26 gnbm@metigntox NusslimghBhollaowds; silicone
acryl am de nononer 925 g, 56.06 weight%, N, N-dinet h%/ acryl am de
(0. 419 5051@% §@/9lméiﬂglﬁf/£@andﬁ6|hy@rpﬂylw WPHHBIE Beprmar pypessathy the pliowige ™ g

wei g?t /%rm Ehlr}ydrophl l'ic acrylam de nmonomer (hl) (0.116 g, 7 weight%,

N, N = % bi sacrylam de (MBA, 0.0 18 g, 1.10 weight%, UV absorber

2-(2 -hydroxy 5' - met hacryl oyl oxye HORNOERY]) - 2H benzotriazole (0.0 36 g,

2.20 weight%, t-anyl alcohol 1. 350 g) and photoinitiator Irgacure
819 (0.004 g, 0.25 10weight9%. The whol e light transm ssivity, water
content, el asti (Ii_PI us, and elongation of the | ens sanple obtained were
as shown in Ta |l e and thus a | ens was obtai ned which had a bal ance of

f avor abl Mopertl es, including a desirable nodulus. Whole | ens
transm $Si VI s | éWli ndi cating an undesirably hazy | ens. 15 Conparative

Exanple 1 (1)

10 (0.0 17 g, 1 weight%, polyvinyl pyrrolidone (PVP K90, 0.132 g, 8 weight%), N,N'-methylene
bisacrylamide (MBA, 0.0 18 g, 1.10 weight%), UV absorber 2-(2'-hydroxy-5'-
methacryloyloxyethylphenyl)-2H-benzotriazole (0.0 36 g, 2.20 weight%), 3-methyl-3-pentanol
(3M3P, 1.350 g), and photoinitiator Irgacure 819 (0.004 g, 0.25 weight%) were blended and mixed
together. The monomer mix obtained was degassed in an argon environment. The monomer mix

15  was injected into the cavity in a transparent plastic (front curve side: Zeonor, base curve side:
polypropylene) mold with a lens shape in a glove box under a nitrogen gas environment, and a lens
was obtained by irradiating with light (Philips TLO3, 1.6 mW/cm2, 15 minutes) to harden. The lens
obtained was peeled from the mold and impurities such as residual monomer were extracted by
immersing for 70 minutes at room temperature in a 70% (volumetric ratio) aqueous solution of 2-

20 propanol (IPA). After immersing in water for 10 minutes, the sample was placed submerged in a
boric acid buffer solution (pH 7.1 to 7.3) in a 5 mL vial bottle, and the vial bottle was placed in an

autoclave and boiled for 30 minutes at 120°C.
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A |l ens shaped sanple was fabricated in a manner simlar to Wrking Exanple
7, except that the silicone acrylam de nononer of the following fornula (t
1) (rmade wiocorwditmyet o Exanpl es 1 and 2 of WO05/ 078482A1 pCrrSRNILI02831D)]

was used as the silicone acrylam de nononer in place of the nononer
expressed by formula (s2). The whole light transm ssivity, water content,
el astic nodul us, and el ongation of the | ens shaped sanpl e obtained were as
shown in Table 1, and the stress zero tine was over 1 second, indicating
that the shape recovery properties were not sufficient. 5 Conparative
Exanpl e 2 A |l ens shaped sanple was fabricated in a manner simlar to
wor ki ng exanpghewlole 8¢ @phsnlilddity,ti@er Sddtét ANStiab R MrdelonpRRALT thefent he
following formula (t2) (made according to Exanples 5 and 6 of

W05/ 07 82h@fedbtaiiddORId AsAhd v} inIEbIOH, 4 Siuvie Ienk w@s olitainddvBiidVeBas GaBipMsBt and

had a balance between favorable physical properties.

5 Working Example 8

A lens shaped sample was fabricated in a manner similar to Working Example 7, except
that the silicone acrylamide monomer of the following formula (s3)

[FORMULA 8]

OH
OH

A(N

O

z—c_f—z
O
- zgz

10 (s3)

obtained by working example 2 was used as the silicone acrylamide monomer in place of the
monomer expressed by formula (s2). The whole light transmissivity, water content, elastic
modulus, and elongation of the lens sample obtained were as shown in Table 1, and thus a lens was

15  obtained which was transparent and had a balance between favorable physical properties.

Working Example 9

A lens shaped sample was fabricated in a manner similar to Working Example 7, except
that the silicone acrylamide monomer of the following formula (s4)

20
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(t2) was used as the silicone acrylam de nononer in place of the nononer
expressed by formula (s2). The whole light transmssivity, water content,

el asti c nworbugiie@mad el ongation of the | ens shaped 1l5sarpiraSediapsserl wer e
as shown in Table 1, and the stress zero tinme was over 1 second, indicating
that the shape recovery properties were not sufficient. Synthesis Exanple
16 The conpound obtai ned by the sanme nethod as synthesis exanple 6 (20.0 g,
0.072 nol), 20bis(trinethylsiloxy)nethylsilane (16 g, 0.072 nol), toluene
(150 m.), and platinumtetra solution (200 itL) were placed in a 500 nL
3-necked flask and a reflex condenser, thernoneter, and nmechanical stirrer
were attached. The reaction was pgpdrMUEd9nt 120C for 2 hours. The reaction
solution was concentrated in an eva orator and then purified by
distillation undgg regduced pressure &L% c., 160C). The yield was 21.13
g (58. 7% yi el d) qnd the GC purity 25 Synt hesi s Exanple 17

The conpou ob Bi_ne th g,-0. 040 nol ),

triethyla 8. 147 q, 1), eth&G acetafe (130 nmL) were placed
in a 500 nL 3- ecked flask and a d nnel, thernoneter, and
nmechani cal stitrer were attached. Acryloyl4 chloride (7.28(@y 0.040 nol)
5and ethyl acetate (100 nL) were placed in the dropping funnel The 3-necked
fl ask wabtaiptdigeWoikingdixample 3lyvas hsed enthakiticang asglatmidemtbndmepwipkee afdbld t i on was
started after waiting for the internal tenperature to drop to OC. Wile

mai nt ai mongn%rr?éprﬁﬁﬁ%bmfam%ﬁﬁbm UEeP et heerntenpolappromer mitrsp i SEowwdi tion

Sompt ot S0 R BT B P LBRES a0 PEIEP Ao ST RO RAET AR ER 2 e m nat ed.
The sol yghoR theRy dhPhitcles Rethihd® 913 AR\ NAFREenOf
chilled ethyfﬁgggﬁatglthatchgg béen éh?ﬁp@%j@n ggref??g%?ator Renfiltrate
was trabBieyliede (MBaA, Gepapat ioneifiunalv anotbd@O2nhydafxytsexane was added. The
solution was washed two tines with water (180 nL), two tines with a

sat ur at egthaepileplasyctylnbeiydrZibbensoigiprph yWdhosgaR0 wahGnat- @e‘(hxlsﬁp@mynol and t Wo

EAL%ZI’O@%%&?% L%{dfpg?@%&)&%@a%glﬁ tllg?@?} %53%‘?’6’(5 lﬁigW& lﬁl ng 15was

perfgr m?rgns&‘{s%fvﬂ%%fter N A EE @&dld%ganﬁte%gat Rbpfhk f%g é’éﬁ’@l @%’Fe%{e?é din an

evaporator to o tal n crude product.’” T e yle 125% crude
yi el d) . shown in Table 1, and thus a lens was obtained which was relatively transparent and had a balance

between favorable mechanical properties. Wettability as measured by contact angle was higher
than generally desired.

Working Example 10

15 A lens shaped sample was fabricated in a manner similar to Working Example 7, except
that the content of monomer mix was as follows; silicone acrylamide monomer (s2) (1.21 g, 55
weight%), N,N-dimethyl acrylamide (0.78 g, 35.53 weight%), polyvinyl pyrrolidone (PVP K90,
0.088 g, 4 weight%), tetracthylene glycol dimethacrylate (TEGMA, 0.066 g, 3 weight%), UV
absorber 2-(2'-hydroxy-5'-methacryloyloxyethylphenyl)-2H-benzotriazole (0.048 g, 2.20 weight%),

20 3-methyl-3-pentanol (3M3P, 1.80 g), and photoinitiator Irgacure 819 (0.006 g, 0.25 weight%). The
whole light transmissivity, water content, elastic modulus, and elongation of the lens sample
obtained were as shown in Table 1, and thus a lens was obtained. Water content and mechanical
properties were favorable, but whole lens transmissivity was low indicating an undesirably hazy

lens and contact angle was higher than generally desired.
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Synt hesi s Exanpl e 18 The crude product obtained by synthesis exanple 17
(26.5 g, 0.048 nol), 3 parts (weight 20ratio) of nethanol (79.5 g) and one
hal f partwOweilght2osati o) of acetic acid (13.3 g) was adeea/usor11®assh2 part of
crude product, and then the solution was m xed for 1 hour at 40C After
reacting, the solution was concentrated in an evaporator. The |iquid
obtained (48.5 g) was transferred to a separation funnel, and 4 parts of
hexane (volunetric ratio) (190 g0 were added to one part of liquid. The
solution was washed two tinmes each with water (140 nL), a saturated aqueous
sol ution of 25sodi um hydrogen carbonate (140 nlL), and a saturated aqueous
solution of sodiumchloride (170 nL), and then the organic |ayer was dried
over ni ght usi ng anhydrous sodi um sul fate. The sol ution was concentrated in
an evap®Yaking Bxampletldin 16.0 g of crude material. 16.0 g of the crude
materi al was purlfleg in a colum. The anmount _of silica gel used was five
times the wergrts shired ppis wrrdabrseied ingd mangef syilar o ore Fdmrents, X tdkane /

et hyl a / 500 m),

CUL 251 A 8 B MR e LB SRS PTG R S00 )

nat egi abery@mid nbn6leis bR mp&aﬁ&aoénee&@yésseawtf&halﬁsz;/ﬁle(\%512 ¥k - The range
of the fraction containing the target material was confirmed using TLC, and
sever al trhusaddsivopsvagan chodny, esdiismodulishind efoagagen wethe lemesespleadbtained @€re @and onl y
fractions where the byproducts were | ess than 1% were collected. 15 ng of

BHT was Skrydenl Teitel! 12ndthyot ity wie ahtsdncd o s coient and Meckaniea) RIPBFTHEOYSI® The

égrsﬂ(;l :{IE):, ngraﬁfizlnglu%m%r geg?fg 169)?%%4? us)[ I’ﬁ&{j \%y'l I nlgrrllsl transrg%Tel\% ur aes 11%%(99 a vac uum

confir W@&n@mtm wohségsﬁ%l plSOl t%ﬂﬁactraﬁgkw\ﬁ@ﬁgﬁmhaﬁgéﬁfa\ngqem&ng VR _ The
yi el d was 59 (38.3%yield) and the GC purity was 97.7% Synthesis

Exanpl e 19 153- Am nopropyltris(trinmethylsiloxy)silane (49 g, 0.14 nol) was
pl aced in a 3-necked flask and a reflex condenser, thernoneter, and

dr oppi ndverkingdixampled2at t ached. 4 yci dol (2, 3-epoxy- 1 - propanol, 3.5 g,
0.05 nol) wa add t he droppi ng. funnel, ded dro s over

appr oxi rr?at el ﬁ?pﬁéﬁ*’é‘? g3 f%é)f‘)??’iﬁgﬁlga g TaAt& %H’é?%‘? te"\ﬁ%l’é

per f or tfﬁ@%}lt PYF mGtodlet %pﬂ&wa%ta FGwt: 'sﬁﬁoﬁe”h@#ylaqw&%rﬁﬁaeﬁ 2‘?%0 PoUr S

conpleted in order to con i'rmthe progress o reac

after drepnoseNaddintetgNacasnmiaompiiel edsi feitas,) czomydwxgraﬂyltnkba{acﬁyrh& @hyei dol
peak was 1% or |l ess and the reaction was term nated. The sol ution was
conédent gat wdght%),&wlye'mbwr@ilmne (la‘ﬁlthP(h O 6par i2waghtby tatedtiled giycebsur e

installation (full vac, QP U1yle d was_ 13. 65 g (67.8%vyield), and
the GC 6mqt}ta9ry%§s(T§§1\@% 66g,3 welght% absorber 2-(2'-hydroxy-5-

methacryloyloxyethylphenyl)-2H-benzotriazole (0.048 g, 2.20 weight%), 3-methyl-3-pentanol

(3M3P, 1.80 g), and photoinitiator Irgacure 819 (0.006 g, 0.25 weight%). The whole light

transmissivity, water content, elastic modulus, and elongation of the lens sample obtained were as
20  shown in Table 1, and thus a lens was obtained which was transparent and had a balance between

favorable physical properties.

Working Example 13

A lens shaped sample was fabricated in a manner similar to Working Example 12, except
25 that the silicone acrylamide monomer expressed by the formula (s3) was used as the silicone
acrylamide monomer in place of the monomer expressed by formula (s2). The whole light

transmissivity, water content, elastic modulus, and elongation of the lens sample obtained were as
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25 Synthesi s Exanple 20 The conpound obtai ned in synthesis exanple 19
(12.5 g, 0.03 nol), hexanethyldisilazane (10. g, 0.06 nol), and saccharine
(250 ny) wenrelpliexmed in a 3-necked flask and a refl ex ceadarssan/o2ssazl

t hernoneter, nmechanical stirrer were attached. The reaction was perforned
for 2 hours at 5100C and the reaction was term nated after confirm ng that
the reactants were reduced or exhausted using GC. The reaction sol ution was
concentrated in an evaporator, and then purified by distillation under
reduced pressure (full vac, bp 170C). The yield was 13.3 g (76%yield), and
the GC purity was 89.5% Synthesis Exanple 21 10The conpound obtai ned by
synt heskisovexamiel,20d thisSa Rngwas®bbBddd Mbich wab rh@pdiyitand M a(bdladed b@dtwedn 023

nol), and ethyl acetate (50 nmL) were placed in a 1 L 3-necked flask and a
dr oppi népvbableehysicehgepativet er, and nmechanical stirrer were attached.

Acryl oyl chloride (2.1 g, 0.023 nol) and ethyl acetate (10 nmL.) were pl aced
in the dropping funnel The 3-necked flask was placed in an ice bath

cont ai nighg, Salt . QIQropmﬁse addition was started after waiting for the
interna?ﬂgengeraégre—to drop 15to 0OC. Wiile maintaining the internal
tenpgrat ure hatWeRped 4 A Pabrih QP SBarRcidiihil® b WokidaixbapRedexeMRT
approximately 1 hour and after dropw se addition was conpl eted, the

r eact i orthaws siiomt iacrylohideanonamert dfelre fhidawingfodnglh i) t er m nat ed. The sol uti on
was then filtered while washing with a small amount of chilled ethyl
acetate that had been chilled in &?B¥MUlgdrator. The filtrate was
transferred to a separatjon funnel and 60 nL of hexane was added. The

sol ution was washed two/2ptings| with water (50 ni), two tines with a
sat ur at ed_aguemNis solut | Si—ad+SpiniBuhydr ogen carbonate (50 nlL), and two
times wifh ajSat urated-3agleous |sol ution of sodium chloride (50 ni).

Anhydr ous sogdi um sul f at e\ was/ddded to the organic |ayer and dryi ng was
performed ovérnight. After filtering,ﬁﬁhis sol ution was concentrated in an

evaporator t Dt Al C i he GC
ur 'y vas o0t TR PHEEEHETAR R s IRy RohL RicloltBS b hete BAE"E,
syntfieski nfordiBl &prdsed BgHdPmah (sz§ aR@ELSpt (VR Ihg BEntéR LT Qdnodfer ABL ARSI (42.0 9)
and one half part (weight ratio) of acetic acid (7.0 g) was added for each
part of fdlbwdsilprooegtigmidendondren (s5h@.926 kUt nvaighsoiNdedirhaityl 4crhlomideat 40C.
After reactinggzthe solution was 5concentrated in an evaporator. The liquid

obt ai nef-41Pe: 952Gy eighize) tnoknay bisrwldens (RVRBERALE? 68 veighed), thalydrophihigr t s of

h | tri ' 8.0 A dd tq. t liguid. Th
ol at oft VAL hagabThb 1 KL B PEnGE B b S AR Qi aqleous
sol uti on 19%2ALUTVIBL0Y 9—32'%g@%?‘tﬁetﬁéglmxyetﬂﬂghﬁyﬁ—@ﬂ%eﬁ‘%o%z@g Ueeus

solution of sodiumchlorid and then"the organic |ayer was dried
ovenhi ghe g singeigntty, damybalcbdi (IroAs UB$(ag)eand Phetomdiatok irgatuiwetd 9 cooteiend.eat ed

weight%). The whole light transmissivity, water content, elastic modulus, and elongation of the lens
sample obtained were as shown in Table 1, and thus a lens was obtained which had a balance of
favorable physical properties including a desirable modulus. Whole lens transmissivity was low
indicating an undesirably hazy lens.

20

Working Example 15

A lens shaped sample was fabricated in a manner similar to Working Example 7, except

that silicone acrylamide monomer of the following formula (s6)

52



10in an evaporator to obtain 9.95 g of crude material. 9.5 g of the crude
material was purified in a colum. The anmpbunt of silica gel used was five
ti mes thewoenghticwb the crude material (50 g). For the ®orwsndll/obssiane /
ethyl acetate = 2/1 was used until inpurities were discharged (300 nlL), and
after confirmng that the inpurities had been discharged, the target

mat eri al was el uted using hexane / ethyl acetate = 1/1 (500 nL). The range
of the fraction containing the target nmaterial was 15confirmed using TLC,
and several fractions on both ends of this range were neasured by GC, and
only fractions where the byproducts were |less than 1% were collected. 4.8
ng of BHT was added and the sol utijporv@s.Aconcentrated in an evaporator. The
solution was stirred at 60C while reducing the pressure using a vacuum punp
for 1 hour in order to r/epov tPe remai ni ng solvent, and it was confirned
that a residua%qsolvent 353 _qgé observed using NVR The yield was

203. 14 ey | purity was 97.8% Conparative Exanple 3

A |l ens shapefl sanpl e was\ fabricated in a manner simlar to Wrking Exanpl e
7, except 25Phat the silicone acryl amisg mononmer of the follow ng fornula
(t3) [FORMULA 12] OH/ ()H O-SiMe3 | Si-Me | 0-Si Me3 0(t3) 5obtained by
Synt hesi s Exabipingd ieWorking ixagplad® taeussd py thosibcoae pgylamidd monpmerieplagapipl ace
O et SR SR8 B o T P e o bErmbdodE b RS ST VI LY,

5  follows; silicone acrylamide monomer (s6) (0.925 g, 56.06 weight%), N,N-dimethyl acrylamide

(0.419 g, 25.27 weight%), polyvinyl pyrrolidone (PVP K90, 0.132 g, 8 weight%), the hydrophilic
acrylamide monomer (h1) (0.116 g, 7 weight%), N,N'-methylene bisacrylamide (MBA, 0.0 18 g,
1.10 weight%), UV absorber 2-(2'-hydroxy-5'-methacryloyloxyethylphenyl)-2H-benzotriazole (0.0
36 g, 2.20 weight%), t-amyl alcohol (TAA, 1.350 g), and photoinitiator Irgacure 819 (0.004 g, 0.25
10  weight%). The whole light transmissivity, water content, e¢lastic modulus, and elongation of the lens
sample obtained were as shown in Table 1, and thus a lens was obtained which had a balance of
favorable physical properties, including a desirable modulus. Whole lens transmissivity was low

indicating an undesirably hazy lens.

15 Comparative Example 1

A lens shaped sample was fabricated in a manner similar to Working Example 7, except

that the silicone acrylamide monomer of the following formula (t1) (made according to Examples 1

and 2 of WO05/078482A1)
[FORMULA 10]
20
H OH (I)—SiMe3
/\H/N\)\/O\/\/SII—Me
O—SiMej
o} (t1)

was used as the silicone acrylamide monomer in place of the monomer expressed by formula (s2).
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nodul us, and el ongation of the | ens shaped sanpl e obtai ned were as shown in
Table 1, and the stress zero tine was over 1 second, indicating that the
shape recwoery/pemperti es were not sufficient. 10 ConpaPamivseoiEsoasspt e 4

A |l ens shaped sanple was fabricated in a manner simlar to Wrking Exanple
7, except that the following formula (t4), obtained by Synthesis Exanple 17
[ FORMULA 13] OH/ OH O0-SiMe3 | NSi-OSiMe3 | 0-Si M3 150(t4) was used as
the silicone acryl am de nononer in place of the nononer expressed by
formula (s2). The whole light transmssivity, water content, elastic

nodul us, and el ongation of the | ens shaped sanpl e obtai ned were as shown in
Tabl e 1Thawdolt hgnt hiisasSivae veatdr cbeni@sasQVAbdulusSS@ARMAgation AF haldnNchagddt hat the
shape recovery properties were not sufficient. WO

2011/ 11628POHiIuE201d 432882 Table A, dndil sgasyphre tivasva airilcetoed indicaingranner

simlar to Wrking Exanple 7, except _ that 2-hydroxyethyl nethacrylam de
( HEMAA- that the shape recovery properties were not sufficient.

5 Comparative Example 2

A lens shaped sample was fabricated in a manner similar to working example 7, except that

the silicone acrylamide monomer of the following formula (t2) (made according to Examples 5 and

6 of WO05/078482A1)
[FORMULA 11]
10
g OH O—SiMe;
/\H/N\)\/O\/\/Sli—o—SiMe3
O—SiMe,
O (t2)

was used as the silicone acrylamide monomer in place of the monomer expressed by formula (s2).
The whole light transmissivity, water content, elastic modulus, and elongation of the lens shaped
15  sample obtained were as shown in Table 1, and the stress zero time was over 1 second, indicating

that the shape recovery properties were not sufficient.

Svnthesis Example 16

The compound obtained by the same method as synthesis example 6 (20.0 g, 0.072 mol),
20 bis(trimethylsiloxy)methylsilane (16 g, 0.072 mol), toluene (150 mL), and platinum tetra solution
(200 uL) were placed in a 500 mL 3-necked flask and a reflex condenser, thermometer, and
mechanical stirrer were attached. The reaction was performed at 120°C for 2 hours. The reaction
solution was concentrated in an evaporator, and then purified by distillation under reduced pressure

(full vac., 160°C). The yield was 21.13 g (58.7% yield) and the GC purity was 95.7%.

25
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60 pur chased from Mononer Pol yner Dajac Laboratories, PA) expressed by
the formula (h5) [FORMULA 23] Me H \/NOH O(h5) 5was used in place of the
nononer ewpresigae2oby fornmula (hl) as the non-silicone aecylusaiido2sssnomner ,
and except that the silicone nononmer and the conposition of the silicone
nmononer, the

Svynthesis Example 17

The compound obtained by synthesis example 16 (20 g, 0.040 mol), tricthylamine (8.14 g,
0.040 mol), and ethyl acetate (130 mL) were placed in a 500 mL 3-necked flask and a dropping
funnel, thermometer, and mechanical stirrer were attached. Acryloyl chloride (7.28 g, 0.040 mol)

5  and ethyl acetate (100 mL) were placed in the dropping funnel. The 3-necked flask was placed in
an ice bath containing salt and dropwise addition was started after waiting for the internal
temperature to drop to 0°C. While maintaining the internal temperature between -2 and 3°C,
dropwise addition was performed over approximately 2 hours and after dropwise addition was
completed, the reaction was continued for another hour and then terminated. The solution was then

10  filtered while washing with a small amount of chilled ethyl acetate that had been chilled in a
refrigerator. The filtrate was transferred to a separation funnel and 400 mL of hexane was added.
The solution was washed two times with water (180 mL), two times with a saturated aqueous
solution of sodium hydrogen carbonate (180 mL), and two times with a saturated aqueous solution
of sodium chloride (180 mL). Anhydrous sodium sulfate was added to the organic layer and drying

15  was performed overnight. After filtering, this solution was concentrated in an evaporator to obtain

crude product. The crude yield was 27.5 g (125% crude yield).

Svnthesis Example 18

The crude product obtained by synthesis example 17 (26.5 g, 0.048 mol), 3 parts (weight
20  ratio) of methanol (79.5 g) and one half part (weight ratio) of acetic acid (13.3 g) was added for
each part of crude product, and then the solution was mixed for 1 hour at 40°C. After reacting, the
solution was concentrated in an evaporator. The liquid obtained (48.5 g) was transferred to a
separation funnel, and 4 parts of hexane (volumetric ratio) (190 g) were added to one part of liquid.
The solution was washed two times each with water (140 mL), a saturated aqueous solution of

25  sodium hydrogen carbonate (140 mL), and a saturated aqueous solution of sodium chloride (170
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non-silicone acryl am de and N, N-di net hyl acryl am de were changed as shown in
Tabl e 2. The appearance, whole light transmssivity, water content, elastic
nodul us, wodoalasyati on of the sanpl e obtai ned were as Phoms201n/0T8sht e 2.
bi) ¢t -ci g) ct -." C.) CDCD,z$ ?-..., 119 6.S9 L'99 0. LL i-1 up
CD

mL), and then the organic layer was dried overnight using anhydrous sodium sulfate. The solution
was concentrated in an evaporator to obtain 16.0 g of crude material. 16.0 g of the crude material
was purified in a column. The amount of silica gel used was five times the weight of the crude
material (80 g). For the solvent, hexane / ethyl acetate = 2/1 was used until impurities were
5  discharged (500 mL), and after confirming that the impurities had been discharged, the target

material was eluted using hexane / ethyl acetate = 1/2 (750 mL). The range of the fraction
containing the target material was confirmed using TLC, and several fractions on both ends of this
range were measured by GC, and only fractions where the byproducts were less than 1% were
collected. 15 mg of BHT was added and the solution was concentrated in an evaporator. The

10  solution was stirred at 60°C while reducing the pressure using a vacuum pump for 1 hour in order
to remove the remaining solvent, and it was confirmed that a residual solvent peak was not

observed using NMR. The yield was 7.5 g (38.3% yield) and the GC purity was 97.7%.

Svnthesis Example 19

15 3-Aminopropyltris(trimethylsiloxy)silane (49 g, 0.14 mol) was placed in a 3-necked flask
and a reflex condenser, thermometer, and dropping funnel were attached. Glycidol (2,3-epoxy-1-
propanol, 3.5 g, 0.05 mol) was added to the dropping funnel, and added by drops over
approximately 40 minutes while mixing at 30°C. A GC measurement was performed each hour
starting at the time that dropwise addition was completed in order to confirm the progress of the

20  reaction. 20 hours after dropwise addition was completed it was confirmed that the glycidol peak
was 1% or less and the reaction was terminated. The solution was concentrated in an evaporator,
and then purified by reduced pressure installation (full vac, bp 190°C). The yield was 13.65 g
(67.8% yield), and the GC purity was 92.8%.

25
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Synthesis Example 20

The compound obtained in synthesis example 19 (12.5 g, 0.03 mol), hexamethyldisilazane
(10. g, 0.06 mol), and saccharine (250 mg) were placed in a 3-necked flask and a reflex condenser,
and thermometer, mechanical stirrer were attached. The reaction was performed for 2 hours at
100°C and the reaction was terminated after confirming that the reactants were reduced or
exhausted using GC. The reaction solution was concentrated in an evaporator, and then purified by
distillation under reduced pressure (full vac, bp 170°C). The yield was 13.3 g (76% yield), and the

GC purity was 89.5%.

Svnthesis Example 21

The compound obtained by synthesis example 20 (13.0 g, 0.023 mol), triethylamine (2.33 g,
0.023 mol), and ethyl acetate (50 mL) were placed in a 1 L 3-necked flask and a dropping funnel,
thermometer, and mechanical stirrer were attached. Acryloyl chloride (2.1 g, 0.023 mol) and ethyl
acetate (10 mL) were placed in the dropping funnel. The 3-necked flask was placed in an ice bath
containing salt and dropwise addition was started after waiting for the internal temperature to drop
to 0°C. While maintaining the internal temperature between -2 and 3°C, dropwise addition was
performed over approximately 1 hour and after dropwise addition was completed, the reaction was
continued for another hour and then terminated. The solution was then filtered while washing with
a small amount of chilled ethyl acetate that had been chilled in a refrigerator. The filtrate was
transferred to a separation funnel and 60 mL of hexane was added. The solution was washed two
times with water (50 mL), two times with a saturated aqueous solution of sodium hydrogen
carbonate (50 mL), and two times with a saturated aqueous solution of sodium chloride (50 mL).
Anhydrous sodium sulfate was added to the organic layer and drying was performed overnight.
After filtering, this solution was concentrated in an evaporator to obtain crude product. The crude

yield was 14.2 g and the GC purity was 86.1%.
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Synthesis Example 22

The crude product obtained by synthesis example 21 (14.0 g), 3 parts (weight ratio) of methanol
(42.0 g) and one half part (weight ratio) of acetic acid (7.0 g) was added for each part of crude
product, and then the solution was mixed for 4 hour at 40°C. After reacting, the solution was
concentrated in an evaporator. The liquid obtained (16.95 g) was transferred to a separation funnel,
and 4 parts of hexane (volumetric ratio) (68.0 g) were added to one part of liquid. The solution was
washed two times each with water (50 mL), a saturated aqueous solution of sodium hydrogen
carbonate (50 mL), and a saturated aqueous solution of sodium chloride (50 mL), and then the
organic layer was dried overnight using anhydrous sodium sulfate. The solution was concentrated
in an evaporator to obtain 9.95 g of crude material. 9.5 g of the crude material was purified in a
column. The amount of silica gel used was five times the weight of the crude material (50 g). For
the solvent, hexane / ethyl acetate = 2/1 was used until impurities were discharged (300 mL), and
after confirming that the impurities had been discharged, the target material was eluted using
hexane / ethyl acetate = 1/1 (500 mL). The range of the fraction containing the target material was
confirmed using TLC, and several fractions on both ends of this range were measured by GC, and
only fractions where the byproducts were less than 1% were collected. 4.8 mg of BHT was added
and the solution was concentrated in an evaporator. The solution was stirred at 60°C while
reducing the pressure using a vacuum pump for 1 hour in order to remove the remaining solvent,
and it was confirmed that a residual solvent peak was not observed using NMR. The yield was

3.14 g (28% yield) and the GC purity was 97.8%.

Comparative Example 3

A lens shaped sample was fabricated in a manner similar to Working Example 7, except

that the silicone acrylamide monomer of the following formula (t3)
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[FORMULA 12]
OH
OH ?_S|M63
/\H/N\/\/Sli_Me
O_SiMe3
O (t3)

obtained by Synthesis Example 16 was used as the silicone acrylamide monomer in place of the
monomer expressed by formula (s2). The whole light transmissivity, water content, elastic

modulus, and elongation of the lens shaped sample obtained were as shown in Table 1, and the

stress zero time was over 1 second, indicating that the shape recovery properties were not sufficient.

Comparative Example 4

A lens shaped sample was fabricated in a manner similar to Working Example 7, except

that the following formula (t4), obtained by Synthesis Example 17

[FORMULA 13]
OH
OH (l)_S|M83
/\"/N\/\/Sli—O—SiMeg
O_SiMe3
O (t4)

was used as the silicone acrylamide monomer in place of the monomer expressed by formula (s2).
The whole light transmissivity, water content, elastic modulus, and elongation of the lens shaped
sample obtained were as shown in Table 1, and the stress zero time was over 1 second, indicating

that the shape recovery properties were not sufficient.
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purchased from Monomer Polymer Dajac Laboratories, PA) expressed by the formula (hS)

[FORMULA 23]
Me
H
)ﬁ‘/N\/\OH
O

5  was used in place of the monomer expressed by formula (h1) as the non-silicone acrylamide

(h5)

monomer, and except that the silicone monomer and the composition of the silicone monomer, the
non-silicone acrylamide and N,N-dimethylacrylamide were changed as shown in Table 2. The
appearance, whole light transmissivity, water content, elastic modulus, and elongation of the

sample obtained were as shown in Table 2.
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(es) (es) Wor ki ng Exanpl e 16 Wor ki ng Exanple 17 Wrking Exanple 18
Wor ki ng Exanple 19 Wrkin2 Exanple 20 -. A nononmer m X was prepared
in the fovbaeimgezwel ar rati o: the nononer expressed by fomrasb@1/038)2 (32. 4
ml %, N, N dinethyl acrylamde (32.5 mol 9%, N-(2-

hydr oxyet hyl )acryl am de (32.4 nmol %9, N, N nethylene bisacrylacryl am de

(2.4 mol 9%, and photoinitiator lrgacure 819 (0.2 nmol 9% . Into the nononer
mx (55 weight %, triprgpylene glycol|nethyl ether (TPVME, 40 weight % and
pol yvinyl pyrrolidones(P¥P 890, 5 weight % |were |added.
Pol ymeri zation of thes moBormer mix\was garried outat 70 C under dry
nitrogen using an LEIZ*EIi ht =sour ce (-42?) nm 4.0mMVcnRk) for 10 m nutes,
usi ng the DSC procedUfe gescribed above. The poljynerization rate of
the nonomer nix was gnatyzed by photo PSC—yhichiwas shown in Fig. 1 as
"SAl RW'. The rate was guch fastiger than thag of ([Conpdrative Exanple 5.
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A nmononer m x was prepared in a manner simlar to Working Exanple 20,
except that the nononer expressed by the fornmula (s3) was used as silicone
acryl am deormonorme206i n pl ace of the nonomer expressed byPChashbanmedsaz (s2).
The pol ynerization rate of the nonomer m x was anal yzed by photo DSC, which
was shown in Fig. 1 as "SA2 RW'. The rate was nuch faster than that of
Conparative Exanple 5. Conparative Exanple 5 A nononmer m X was
prepared in a manner simlar to Wrking Exanple 20, except that the
silicone methacryl ate nononmer expressed by the following fornmula (u 1)
(made accomgdirkigls Eanipragupl.e 29 of W2008/ 005229) MeOH O M | Si-0 M
was used in place of the silicone acrylam de nononer expressed by the
fornmula (s2), eXcepemerfat W@-Weréwélﬁfgllowmm%ra\}dptdbf‘emwa@e%@awdn pl ace of
2- hydr oxyeth ] of ~ : r Lepe gl ycol

di met hacry %%%ﬁﬁmgla(}sﬁ)ggsgéﬁﬁ?lnﬂgﬁ’gé&gﬁlﬁ?lﬁlﬁ&%?&fﬁﬁl2%11\? cryl am de. These
nononer s weydeoxysidairplahide (33amm! i INaN’ methylone dsacidackilangdeEX ampol B), 201 The

polynerizatjon rate of the nmonomer mix was analyzed by photo DSC, which was
shown i n FPYlomtid epgurefbpye "Fﬂiﬂ% IntocpoapmermIx Sé’fef%%éﬁglp(ql?é]‘?% acryl am de

nononer CogREd skig ethel (TBYR) AGTYEh AN H8 pATAMPpARHdGRe StVrat BN wGhirbgy si | oxanyl
group having two or nore -0Si repeating units in a nolecule. 2. The
silicone (mwerhjdéryl ani de nononer according to Claim1, wherein the

silicone (meth) %%flﬁ’eh%‘ar&‘og of RO n‘ﬁb‘é (Vgsgp?n[rie QIRIJoSEndet %%%%%%en%ﬁ%hydr oxyl
group. 3. The silicone {methjacrylam dé Nonomer accordrng £o ¢laim 2,
expressed hyLEMBgHE @utc® M4D@nE @R W crif YA lh@inufed) using the DSC procedure
described above.
The polymerization rate of the monomer mix was analyzed by photo DSC, which was

shown in Fig. 1 as “SA1 RMM?”. The rate was much faster than that of Comparative

Example 5.

Working Example 21

A monomer mix was prepared in a manner similar to Working Example 20, except
that the monomer expressed by the formula (s3) was used as silicone acrylamide monomer in
place of the monomer expressed by the formula (s2).

The polymerization rate of the monomer mix was analyzed by photo DSC, which was
shown in Fig. 1 as “SA2 RMM?”. The rate was much faster than that of Comparative Example

S.

Comparative Example 5

A monomer mix was prepared in a manner similar to Working Example 20, except
that the silicone methacrylate monomer expressed by the following formula (ul) (made

according to Example 29 of WO2008/005229)

Me OH I\l/le I\l/le
O\)\/O Si—OTSi
Me Me
O
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[ FORMULA 1] RRIR3- RS Il NR2-Sii-0 Si-01 RAR6 _ - R71 Si-RO I n R8
0(a)
WO 2011/116206 PCT/US2011/028842

was used in place of the silicone acrylamide monomer expressed by the formula (s2), except
that 2-hydoxyethyl methacrylate was used in place of 2-hydroxyethylacrylamide, and except
that tetraethylene glycol dimethacrylate was used in place of N,N’-methylenebisacrylamide.
These monomers were used in the same molar ratio as Working Example 20.

The polymerization rate of the monomer mix was analyzed by photo DSC, which was

shown in Fig. 1 as “OH mPDMS RMM”.
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wherein R represents a hydrogen atomor a nethyl group; Rl represents a
hydr ogen atom or an al kyl or an aryl group with between 1 and 20 carbon
at ons whiwb 20my11b®6substituted with hydroxyl, acid, estecT/ustéienzssahi ol and
conbi nati ons thereof; R2 represents a Cl_10al kyl ene group or aryl ene group
that may be substituted with hydroxyl acid, ester, ether, thiol and
conbi nati ons thereof; wherein at |east one of either RL or R2 has a
hydr oxyl group; R3 to R9 independently represent a Cl120 al kyl group or an
aryl group with between 1 and 20 carbon atons, either of which may be
substituted w tbLAivisori ne, hydroxyl, acid, ester, ether, thiol and
conbi nations thereof, and n is an integer in a range from1l to 10. 4. The
si | i cone (fret h)A&HSMa e chHTBIeroNaBE GPEPTHES & onghaiviimide ipwreeid R in
general fo a).: ~ €A T i hicone
(neth)acry&%##ggéﬁéﬁ%%gﬁggﬁg%f ﬁ§%?%8%r2§ﬁgggg$u%?1%?%?%?%’Rl in genera
formul a (a}. reprlestinding (acthydylageénmatoonm oeording talClyh 1.gvhowin thu silkkodzet ween 1 and
20 carbon atoms that may have a hydroxyl substitution group. 6. The
si licone (mﬁﬁﬁ%ﬁ?WWﬁﬁFH@mﬁﬁﬂﬁ pﬁ?&ﬂﬁﬁﬁﬁ@ehgmﬁﬂﬁﬂﬁﬁe of clainms 3 through
S5, wherei n3R2 reRESER(SeBaRIARYL SORMEY QR m@hﬁﬁi%@%&&ﬁb?&@reSSEd by the
followng formula (b). -CH2CH( OH) CH2OCH2CH2CH2- ( b)
2011/ 116208H0ThES2021(0OREE42 7. The silicone (nmeth)acryl am de nononer
accordi ng h%ﬁﬂfﬁéqﬁ or 6, wherein Rl represents a 2, 3-di hydroxypropyl
group. 8. e Silicone (neth)acryl am de nononer according to any one of
clains 3 throgwgh 7, phereingst le Ffone frR3 and R4, R5 and R6, and R7
and R8 is a ndgthyl gfoup. 2£5The sw i con 1neth)acry|anide nononer

wh

according to gny one!of ¢ ai __iﬁth QggB wherein RO is selected fromthe
0 trfgl,ﬁth aﬁbln-bti'l
t

group consi oup. 10. The silicone

(met h) acryl"am de nonmer acchrdin Q any| omg of claims 3 through 9, where
n represents and li nteger betfveen 1 &id 6,J@aRd does not have a distribution.
11. A pol ymer obtQi ned by pol ymerizing a nononer ni xt@re conprising a
silicone (neth)acryl am de nmononer according tp any one of clains 1 through
10. 12, A“POF] R Set g g elmar APl erowin B r SRR R IESEEY R xt ur e
further coppriig&SmNIRBG QXY | SHBE LT bR Ghich f20baliaRidacr yl am de
or N-(rmono-hydroxyl "substituted C6-C20 aryl)nmethacrylamde. 13. An

opht hal mi ¢ hydeoxsl, adb pytari edien thich anplebyiiestiosg o Rhigpreonte d Gimlkylenogrod®. 14, A

contact |lens, conprisin |\ according, to claim1l or 12. 15. The

ot 1 cone ( RetrySaRyr B SrBRiR wBIsERa% 6Ty Mt e at s 3t hr ough
9, wherei ncfRbidaSors &leR6t @lerfif AMaBBRhOM i QUAR hatahydroGl GRS R® BRAr OpY |

groups, i-propyl groups, n-butyl groups, s-butyl groups, or t-butyl groups,
any of whi &Mensadpntyaenispent @yt sl isEup pipp egy! srowppvitinbyaveds | 4ng gphearbon

(meth)acry i TRr i . 1.aj t h 9,

wnor o1 - R SR ERAAR e QARG 8 B Ol ST TR cr R MO

unsubst i t ut@tbimations tHesebi, tndtnedanvinttder hypdingxftdm 1 @tlber groups and conbi nati ons
thereof 17. The silicone (nmeth)acrylam de nononer_ according to any one of
clainms 3 tﬁrougﬂwg?w%ﬁé@@@ﬁ”ﬁﬁmﬁ%m%mﬁg“ﬁﬁﬁyﬁﬁﬂéhﬁ}%&%g?nﬁﬁ?@ﬁ“ﬁay be
unsubst it UtRH. Q) RPRShE b WdRsheyibh. hydroxyl, ether groups and conbinations
thereof 18. The silicone (meth)acryl am de nonomer according to any one of
clai ms 3 t hr oughhedilicyh éneh)rcrRanitiimoneghr RRrdingto chideherderrdiyR sél ect ed from
al kyl groups with between nd 4 carbaon ns. 9. The. siljcone

et by Scry P e BT NET S Pt R 2y T BPp I a4 34 500h o
wher ei N R9 cdronadma kHsythaydh @UihyWok sivetiveedrodp.and 4 carbon atons whi ch may be

unsubstituted or hydroxyl substituted. . .
6. The silicone (meth)acrylamide monomer according to any one of claims 3 through 5,

wherein R* represents a propylene group or a structure expressed by the following formula (b).

-CH,CH(OH)CH,0CH,CH,CH,- (b)
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7. The silicone (meth)acrylamide monomer according to claim 5 or 6, wherein R!
represents a 2,3-dihydroxypropyl group.

8. The silicone (meth)acrylamide monomer according to any one of claims 3 through 7,
wherein at least one of R? and R*, R and R®, and R” and R® is a methyl group.

9. The silicone (meth)acrylamide monomer according to any one of claims 3 through 8,
wherein R’ is selected from the group consisting of methyl, ethyl and n-butyl group.

10. The silicone (meth)acrylamide monomer according to any one of claims 3 through 9,
where n represents and integer between 1 and 6, and does not have a distribution.

11. A polymer obtained by polymerizing a monomer mixture comprising a silicone
(meth)acrylamide monomer according to any one of claims 1 through 10.

12. A polymer according to Claim 11, wherein the monomer mixture further comprises N-
(mono-hydroxyl substituted C1-C20 alkyl)methacrylamide or N-(mono-hydroxyl substituted
C6-C20 aryl)methacrylamide.

13. An ophthalmic lens, comprising a polymer according to claim 11 or 12.
14. A contact lens, comprising a polymer according to claim 11 or 12.
15. The silicone (meth)acrylamide monomer according to any one of claims 3 through 9,

wherein R' is selected from methyl groups, ethyl groups, n-propyl groups, i-propyl groups, n-
butyl groups, s-butyl groups, or t-butyl groups, any of which may be hydroxyl substituted.
16. The silicone (meth)acrylamide monomer according to any one of claims 3 through 9,
wherein R* is selected from C,salkylene groups, which may be unsubstituted or substituted
with hydroxyl, ether groups and combinations thereof.

17. The silicone (meth)acrylamide monomer according to any one of claims 3 through 9,
wherein R* is a Cs alkylene groups, which may be unsubstituted or substituted with hydroxyl,
ether groups and combinations thereof.

18. The silicone (meth)acrylamide monomer according to any one of claims 3 through 9,
wherein R through R’ are independently selected from alkyl groups with between 1 and 4
carbon atoms.

19. The silicone (meth)acrylamide monomer according to any one of claims 3 through 9,
wherein R”is an alkyl group with between 1 and 4 carbon atoms which may be unsubstituted

or hydroxyl substituted.
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