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Synthesis and Physical Properties of Biomedical Polymers I.
—Poly (2-Hydroxyethyl methacrylate-co-¥-methacryloxypropyl triethyl silane)
and Poly (2-Hydroxyethyl methacrylate-co-7-methacryloxypropylmethyl
bistrimethyl siloxysilane)—

Yong Kiel Sung*, Tae Hwa Jeong*, Sang Young Lee*,
II Nam Jung**, Sun Ho Bae*** and Bae Suk Suh***

Hydrophilic poly (2-hydroxyethyl methacrylate) has been accepted as a biocompa-
tible material for medical applications. Some of its relatively poor physical property

are still remained as problems to be improved. In order to improve its physical

property, new copolymers of 2-hydroxyethyl methacrylate(HEMA) with silane mono-
mers have been developed and synthesized. The silane monomers are 7-methacrylo-
xypropyl triethyl silane(MPTS) and 7-methacryloxypropyl methyl bistrimethyl silo-
xysilane (MPMBSS). The compositions of unreacted monomers in the copolymers were
separated and determined by the intensity of each peak by gas chromatographic
analysis.
The monomer reactivity ratios determined by the Kelen-Tiidos method are as
follows:
7,=0.80 and r,=0.71 for poly (HEMA-co-MPTS),
r1=1.22 and »,=0.21 for poly(HEMA-co-MPMBSS).
The tendency of alternating copolymerization and the relative reactivity of MPTS
and MPMBSS with HEMA were investigated. The Q and e values are also calculated
by the Alfrey-Price equation.
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The synthesized monomers and copolymers were identified by infrared spectroscopy

and nuclear magnetic [resonance spectroscopy. The thermal properties of the copo-

lymers were also measured by thermogravimetry and differential scanning calo-

rimetry.

(=]
pel

Silane A £ cheiA,
ethyl bistrimethyl siloxysilane(MPMBSS)-$-

MPMBSS W MPTS 9} 2-hydroxyethyl methacrylate(HEMA)9Le} &7 ¥
amide 8 sH A A, a,a’-azobisisobutyronitrile & A8t z-z 60°C ¢F 906°C o
IR = NMR 23wl o&] #qlsly]on,

Ao, A48 5 vlzka w ZE5gae

7-methacryloxypropyl triethyl silane(MFTS)=z} 7-me
hydrosilylation w 7}u] &-&

ti acryloxypropylr"-
583kl 4yl
1methylform—
14l bulk 4o & sl
CRE S P

T 26 A9 4 FEAE 94 438 2wl

FFFA PeaA g P 8] g WA S
e A 7 RhwA

9] o= Kelen-Tidos 1} o

poly (HEMA-co-MPTS)ell st »,=0.80 %

N
o
>
N
__);él
b
}-’u
1)

of oa ARtk

R ECEER

=(.71e] &

poly (HEMA-co-MPMBSS)e)] w8t »,=1.22 & 7,=0.21¢]c},

Alfrey-Price Alo] o]&] ode]al Qo eghe
0.96°] ¢l =},

x4l

A =

Bl A Aemd BAY dabe] Mz gi 4
e ZAbgell el = g o]49 hydroxyl A&
7}l methacrylic ester ) w®&dts) =& o 2239
A Eolet, 2% 74 A EA 9 poly(2-hydroxyethyl
methacrylate) (PHEMA) = 19601 ¢] Wichterle o}
LimPe] ¢lal4 4" 31 2 4949 a-methyl 7
ob Farzzye Wolx $Ael TAFHE A-4Y
hydroxyl>] wf-#¢] PHEMA 4= 53 A4 4344
AR g A Tolze sAE AR
A A 2 surgical suture materials?, burndressing®,
hemodialysis®, artificial membranes® = soft

contact lens®Eel] S8 5 9o},

el EE ool e HAQL A AAH ey
o a, AFYd G mdol HHAY T, do
Ak g B9 AREL ndelo) S8 shE W
sk FEHE AAt ¢ Badgel ATgge,

%3] polysiloxane == silicone & FgHslar ¢ =
FTEA L w4, w2 nd Ay, 4R Ay
4 Ty B 444

poly (HEMA-co-MPMBSS)el| wste] 77+ 0.
2o TEES Aar4 s HEMA o] wg MPTS 8 MPMBSS 9] Abw)dql 9244 24

S Ao E BRAEY TEG Aol A= 2
=2 ozkagle feed ratio 2%e ES5HAY 24 &
TE A e oel Bl Alakse] e

Lewis 2} Mayo!?, Alfrey g} Goldfinger!®, Wall
o) a4 AEs F dEA My, Mg T3l
SR E RS

d{M,] M (r (M ]+ [M,))

dUM,) = M) ((MJ+7.(M.))
7 8o wkEgR My 8 Mo whg-A
ku/ki, ro=ko/ksolth. ky B kol weld M9
stabs wRil vk kAl My " Ml Ak e SR
Aoy, ky Bkt wlel M A slAbg wuly]
b ebgka] M, 2 Myl JA8EE &5 Ao}, A
Wakol A A9 dIM)/d(M)E FE3EA 48 =
Aulsk eme 4 4@ WAY + ok

Cmy]  (r[M P+ (M I(M,])

Cma) = (rlM)2+ (MICM:))
A (2) 2 2 AHygd Aoy vk 4be

A WE AR w0 vz, Curve fitt-

w2 A 7y

SE,

e (2)

ing ¥ !9, intersection ¥]1®, Agwyr~19 ] A% I
aA5H 0T gl 4 @64 XM/, Y=
1 el Fe=X,/Y, G=X(Y-1)/
A% 3% Finemann-

[my/(m) 0 2 2] 8A 7
Y= H3Asd clgs o
Ross!®4l & 18- 4= ele),

— 120 —



Gy B—7s e (3)
EE G/F:;—ra/F»-‘rm e (4)
AG) mE AW 714 712} ik R T T2
% A3 4+ U, °l Wel rpge Tidwell o
Mortimer®7} =2 g+ 228 =} 1 ‘1 AR zA o,] x1

A
deiAl Alg s Sy g8 T A s
o 2 9ig ulA 2E 433k
G I ]’ﬁ}' Ale] 7} cll, L]—rr/(]ﬂ %“ET %7
A

14+ X) % A 87 TEE Ado)

S ABE ol gehel AR FEE UBE BHow
R Aol s wAAE o

{\!
_?i

v Ly
5

e

byl

i

2 ‘/]-EP‘/]-V]
1 v}, Kelen s} Tidos®= o]z g vl
>k e A (5)E A sty o
F 7o
a+F—:(“+'_If> wrF T T < (5)
; G F
3 71 4 77,;-—&:_—};‘—’ 5,:7%:75}“
A5y n=(ri+r/a)—To/a e (6)
Ex pard-ry/a(l-§) = (1)
A6 (D4 ol gabed £-09F =170 J4babd
8 /et Ao Y T ek Ra
2 AL E AFe =

o] vl Ay.e =)
el

i(}

A AlAsl A8 e

el

N
T

(<3
1
£

o

Zrr 8 onE s ﬁl—v'l. 9 e A E o8-

Spsabela F

vo &} Lewls“’, Walhng 3} Briggs?®, Skeist**?

wuﬁ FEgel gol eieldel AT A
249 e, e W LE W gl

00w W g 2 Fhrle] o 3, wluka)
A ko] PAEFE B gl

o

FETUAL A4 Ge AL

|
N Z
F\J

fo o>
o2 2
o &
03 T
|

o,
—
&
_‘,’.‘:
rv:
oo %

53] Price® &

T ados g £11E Eu ds.

D A E Aol 9 o TRTY 4,

3 e TAAEL 4AA A e 44
HEA,

3) slAl Aof

4) TEH <A} Folvl,
28 2 Alfrey 9} Prices:= 919 o158 me]sdlo]

heh e G SRS Abeg el
k;-;— 1@z explle -e;) - (8)
1P @ -expl_e?] (D)

7] "1 Py ebel g 18 wbgAdoll ated "l 53 Abaol
o Qb wA Mo BT A3AelH, oo oe7

19 =reko) 8] Ao wle ahi *&*rﬁit?
4@®)3 4 OF ol gatd P34 wEY AL o}

¢ A Gl BE AT T

b el cpgsl ghel,
71 - Q/Qu exploe (e e:) ]
72 = 6./Q - expl_es(es_ey)]
71/ 7e= (R /kis) [ (R Bgs) — e (€,-00)7

1% E’ﬂfﬂ Styrene 2] @, e 3£(1.0, ~0.8)¢] ul5}e]
ezl A el grelvt, @, ezhol iz wukal 4
of WAL At gl 7y, B FE 4 9o}
Walling®».¢ sz 9} elr)zte] 2R = K )
AZNA Q) Az gl g WA A} ‘”‘*]"PEE e
A3 wtekA Q eghe FYT 5 o)A
A 4bgk 2ol Aol sl ek A A ahe o

2 o A= vlgks] 7-methacryloxypropyl trie-
thyl silane @ ¥-methacryloxypropyl bistrimethyl
siloxysilane & &4 zZ®l3z o 7"7‘-2] ] 2A) 53 2~
hydroxyethyl methacrylate & 2%3 123 oH 2—154
[

A8 A FY FE

ol A E 24} ARG
o =
AlQF gl 717]
1) A] of
2-Hydroxyethyl methacrylate(Tokyo kasei Co.)
= 10% NaOHgH o A3 ZH+x H& g
T4 FAEEo s g43e inhibitor 2 F4R

hydroquinonemonomethylether & A A g % A}.gx1
ol 5 F(84~85°C/5 mmHg)$ 5} v},

Allyl methacrylate(E. Merck Co.), triethyl sila-
ne, methyl dichloro silane(Petrach Systems Inc.),
trimethyl chloro silane ® hydroquinone(Aldrich
ColEe 7% oz Abgalge.

H,PtCls-6H,O(Alfa Inorganics)& 1% isopropyl
alcohol g o & wlEo] Yo waFE ALgatg ).

N,N’-Dimethylformamide(Junsei Co.)= 2§33
o 8 A5y o,
meleon Co.)2 chloroform o & == 3 5} PINE RN

2) 7] 71

gLzl w3zl

S Py

a,a’-azobisisobutyronitrile(Cha-

254 7} =2 Fisher water bath

model 80¢ H9].4 A= =ad< Nicolet MX-S FT-

— 121 —



—ELIEERE ETE B2

IR spectrophotometer & 2
NaCl cell 4Fol} 4 od o] A e},
e

9745 ¥ FF &

ke KBr pellet 2=

# 2. Varian T-60 A spe-
ctrometer ¢} W E 35 B2 tetramethylsilane
(TMS) =% deuteriated chloroform(CDCl,) & 4}-&
3] dddet.

slA 2eute gy 24 10% OV 101/chromo-
sorb W-HP(80~100 mesh)2] 2 x1/8 in stainless
steel column & 2% Varian gas chromatography
model 37000] 4] 3 &} et

gy o differential
(DSC) ¢}l thermogravimetric analysis(TGA) & Pe-

rkin Elmer DSC-4 2 TGS-2E 77 A&3)9 v},

scanning calorimeter

1) 7-Methacryloxypropyl triethyl silane(MPTS)
o] &y

L CaCly7) Bolgl = U-tube, &%), dropping
funnel o] A5 A4 29719 100ml 4-neck Zz}
234 allyl methacrylate 9.6g(0.076 mole), hydr-
oquinone 0.5g, H,Pt Cls-6H,0 0.1g(1.931%x107*
sFeke]  oF 1087 mub% triethyl silane
9.9¢(0.085 mole)& dropping funnel & 30&7F A3}
vk Aol A 2412 wbg-F ofa] 50°Coell A 3412k
HEA A TR A4 Jolad dAAon
G.C.o] oaf FalF ke SH3be 1449 MPTS
(bp*® 105~110°C) 11.82(+5& : 63.0%)%& o

ol £l
i

mole)-g-

2) 7-Methacryloxypropylmethyl bistrimethyl
siloxysilane(MPMBSS) 2| &4
(1) Methyl bistrimethyl siloxysilane(MBSS)2|
o
Dropping funnel 2 2%4 2 73 100ml 4-neck
Z-g} & 7] methyldichloro silane 8,5g(0,074mole),
trimethyl chloro silane 24,1 g(0.222mole)-g- 4
ksl 4 H,0 3.7 (0. 205 mole)-¢ dropping funnel
2 43lsle] Al A 3AzkEek qbg4lal F G.Clell
ogaf 45w AYTY SlelzE FUT vhy 1
Z55le] A8 MBSS(bp™ 141°C) 4.758 % 29
o eaEL 28.9%° 4 H
(2) MPMBSS 2| &4
% CaCly7t Eolgl: U-tube, 254, dropping
funnel 8 N,F4¢ 3¢ 2% 100ml ¢ 4-neck &b

=4 allyl methacrylate 6.3 g(0.050 mole), hydro-

19864F—

H,PtCls-6 H,O 0.1g(1.931x107*
MBSS

quinone 0.3,
mole) & 715t 0~5°Cell 4] 1027 Fuk3F

i
ol

12.3 (0. 055 mole)& of 3087 Aalgk + & &=
Abell 4 327k wkgAF ek, G.Cof] 8l AAER o4
e Folzg AT F By At TR 49
MPMBSS (bp** 110~115°C) 9.6g(F5% : 52.5%)

o.

=2 I:M]’

ZSetxe 8t

1) 2-Hydroxyethyl methacrylate(HEMA;M,)2}
MPTS(M,) 2| ZZ#txl poly(HEMA-co-MPTS)
o] gtd

A4R #e] M, M, AIBN, DMF(& 1. #3)&
19 34 ol Yo
AAeA BFE e AF A=Al Ae] out-gasing
Al F eha] NoE 7heke] 90£1°Coll 4] < 152%9 F-
Al H B (254 ZE : 25~354)0] dAUES =AY
vl vk whEAlE G.C= BN HE S EFE
S H,0e¢] r}sled eIz poly(HEMA-co-MPTS) =
60°C el A4 24217+ AF A x589 F.

septum = & zhE A4 HSr

2) HEMA(M,)?} MPMBSS(M,)2| ==
(HEMA-co-MPMBSS) 2| &4

& poly

A 4R w9 M, M, AIBN @ DMF(x 2. 3tx)
% 4h-435le poly(HEMA-co-MPTS)#) 4= 543
whlo 2 Agstgd en =, 60+1°Col4] o 30%H =
o A WSS 25~50-2) 0] U EE W

3H e

oy 4uo &3

1) Differential Scanning Calorimetry
poly (HEMA-co-MPTS), poly(HEMA-co-MPMB-
SS)E #z 1~2mg¥ FH3ste DSC & &5 E 47
of ¥e] Bgt ¥ 20°Coll 4 240°C7h#] 10°C/min o 2
A

LEE ¢¥RA 2gg

2) Thermogravimetry

poly (HEMA-co-MPTS) 1 poly(HEMA-co-MPMB
S8)E 7 5~5mgH Al 4T H3 Da7
Fahell A 30°C el A 540°C 7%} 20°C/min o 2 {?_—_T_‘g
celR4 eEd B e YA Fazs e

— 122 —



—4&4d 9

#aot 3 13
Erarzel Bt 3 ol

1) 7-Methacryloxypropyl triethyl silane (MPTS)

of By
MPTS & &4 &}7]
uhg-& AP A3 o

51 vk 2L A9 L el

CI,{3
CH;=CCOCH,CH=CH,+CH,CH,—
Il
0
CH,CH,
| H,PtCls, hydroquinone
—Si—H —
! 5hrs
CH,CH,
CI/H3 CH,CH,
|
CH,=CCOCH,CH,CH,~Si—CH,CH,
I |
0 CH,CH,

MPTS

Aol F4 Znal chloroplatinic acid &

A
hydrosilylation ¢ w7}l & & wh-Sas} »Ee 9

2% 5 A5l Fel 984 MPTS & A23¢ A
4L AeE nasEd. 2 4482 IR g
NMR ¢ Fig. 15} Fig. 20 el o ebg3 z2o] 3)
Azhg e,
IR(neat): 2100 cm™!~2300 cm~!(vyi_y, strong)t
vhebubx] oo H
1720 cm™! (veo), 1620 cm~!(vcoe), 1420
cm ™ (Je=e), 1250 cm~*(dsi—c), 1150 cm™!
(Vo-c)s 900 cm™ (Feoc) B9 ¥ o]=27} 1}
Eluta
'H-NMR: allyl methacrylate ¢ allyl 54 o)

3.9} triethyl silane 9] si-H(6 4. 66, s,
IH) slel 27} velvtz] ¢ o
30.50(m, 8H, si-CH,), 40.78(t, 9H,
“CH,CHy), 41.47(m, 2H, -CH,),
31.76(s, 3H, CHyC=), 63.96(t, 2 H,
COO-CH,™) 8] 6 5.387 5.,98(s, 2H,
CH,=)9] slo]=a MPTS 3454
& Falsg e,

2) 7-Methacryloxypropylmethyl bistrimethyl
siloxysilane(MPMBSS) 2] 314

MPMBSS ¢] &4 w84 e ohgs) 2o, F71 5

FEFEEEER SER X DIE UL B

MECROME TERS
3.0 3.5 4.0 5, % i 8_ 9. _Ip 4 23

lmﬁﬂ i’ vﬁ

1
i
i
x
l
cH, rLE {CH,),SicCH, ﬂ“ ,
5

% TRANSMITTANCE

3000 2000 1500 1000 BLG
rew

Fig. 1. IR spectrum of r-methacryloxypropyl trie-
thyl silane(neat)

CH
f d
CH Q C 0- CHZCHZCNZ S-(CH FH i
0

Fig. 2. NMR spectrum of 7-methacryloxypropyl
triethyl silane(CDCI,)

MICRONE TLRSn
3.0 3.5 4.0 5 “ : 8

3 TRANSMITTANCE

Fig. 3. IR spectrum of methyl bistrimethyl silo-
xysilane

¥4l methyl bistrimethyl siloxysilane(MBSS)-e-
Aol 4 b B8 B g4 o)y WL g I
A3, 28lm 2 448 IR g NMR 2a=9
& Fig. 33t Fig. 48] Jebllz g3k 7o) 143}

— 123 —



B - A S Ak >
— P LIATIGE + 55 7 %?'

9l el
CH, H
| [ H,0
CHy—Si-Cl4+CH,—Si-Cl —
| i -HCI, 25°C
CH, cl
H
(CHy):8i0— Si—0Si(CH,),
!
CH,

MBSS(Yield; 28.9%
X-CH,CH=CH,

H,PtCls, hydroguinone, 0°C

(6] OSi(CH,)s
i |
CH,=CCOCH.CH.CH,—Si—0Si(CH,),
! i
CH; CH,

MPMBSS(Yield; 52.5%

b
H
a v a
(CH ) SIOSI08ICH,)
cH,
a

[3 5 4 3 2 1 0

Fig. 4. NMR spectrum of methyl bistrimethyl
siloxysilane (TMS)

MICROMETERS (Lm)

A TRANSMITTARCE
e

LR A_‘_‘_;A
=
s

Fig. 5. IR spectrum of ¥-methacryloxypropylme-
thyl bistrimethly siloxysilane(neat)

5528, 19864 —

CH,
I

(X:CH,=CCO—)
i
0

IR (neat): 2130 cm™! (vsi-m, strong), 1050 cm™!
(vsi-o-si, Strong)go] vieprird
'H-NMR: 84.66(s, 1H,7Si"H), §0.10(s, 21H,
-“Si~CH,) =lo]z= =4 MBSS 9 3428
gl shel et
=3 MPMBSS = 371 31§54 MBSS 9 allyl me-
thacrylate S pt 2w 3}¢] 4] hydrosilylation A A &
At or mud vyhE 8l 9k o000 a4
MPMBSS = A1 289 27 445 slow s
b, 2 A4 IR g NMR 2=l== 2 Fig. 59

Fig. 6o vlehix opgs) o] sl daigde

-+

e a
L T PR =
CH.-
CHy=C-C-C-Ci CH,CH, 5I0SI(CH,),
5 \s
OSHCH,)
i
f d & |
i
CMJ K
P, N W
L L L + . -
3 5 ] 3 2 1 0

Fig. 6. NMR spectrum of 7-methacryloxypro-
pylmethyl bistrimethyl siloxysilane(TMS)

RN - . -

, T ‘\ ’\ ’,liu |
— ﬂf }rvmm U
- Vh [

' O CH,
«

frem 600 1800 1060 600 4
WAVENLMBERSICM ‘]

Fig. 7. IR spectrum of poly(HEMA-co-MPTS)
(KBr)

— 124 —



—4-84 9

IR(neat): 2100 cm~1%-Z¢) 4 Si-H stretching o] +}
B}l Fa 1750 cm™(veeo), 1630 cm!
(ve_e)s 1030 cm! (Vgj—omsi) 8] T4+ 5o =
7k vhebe,

'H-NMR: 84,6654 Si-H sje]zsb JERIA
etom, §0.14(s, 21 H, ~Si"CHy), 50.50
(t, 2H, Si-CH,"), 81.07(m, 2H,CHy),
§1.83(s, 3H, CH,C=), §4.02(t, 2H,”
COO-CH;”) =elx 85.392 6.04(s,
2H, CH,=)24 MPMBSS 7 #4=4¢
& eyl

BEERC #Y B sl

MPTS = MPMBSS &+ HEMA ¢} s 4#] 2 AIBN
o Abgsle] DMFE & o] 4] 27k 90°C 2k 60°C ol 4]
419 29 el el FEFARLA F FF
shal 5l IR % NMR 2923 & $48 :

o

Scheme 1. The synthesis of poly(HEMA-co-

MPTS)

CH, CH,
! !
CH,~CCOR,+CH,=CCOR,
i I
0 0

DMF, AIBN, 90°C

—_—

CH, CH,

| [
"(‘CHS‘C_)F (‘CHZ‘“CEh> o

FEEEE S

A3 24d AT AT I—
R,: —CH,CH,0H
CH,CH,
{
R,: —CH,CH,CH,—Si—CH,CH,
CH,CH,

Scheme 2. The synthesis of poly(HEMA-co-
MPMBSS)

CHa CH3
DMF, AIBN 60°C
CHZ‘CCORI‘FCHZ - CCOR:» e
O O
CH; CH;
| |
(- CHem ) (€
¢ c

<N RN
0 OR, 0 0

23

R,: —CH,CH.,OH
CH,

V
Si—O0Si(CH,).
|
OSi(CHs).

R.: —CH.CH,CH,—

1600 cm ™ (ve=c) o] 3ol =27}
el 2z 3450 em (vo-n), 1725 cm ! (vezo) 7t rhERUE
& glt}, B3 Fig. 8dl4 729 cm™'(6sic) 3le] =29

A7lE MPTS &) E8% F7id ¥Ade ¢ 5 2

Fig. 7z} Fig. 8ol A=

32

al,

Fig. 9o A 65.383F 6.15(s, 2H, CH,=)¥& e}
2] stout 84,116 —C—OHs ol a7 HA velvde
Aor nol EEFA, poly(HEMA-co-MPTS)31<

Table 1. The composition of poly(HEMA-co-MPTS)

Mole fraction of

G C analysis of unreacted monomers

Mole fraction of

HEMA (M) Coglv;’terf,i‘m (wt%) HEMA (m,)
in reed e HEMA MPTS in copolymer
0. 84 17 72.89 27.11 0.83
0.80 10 68.16 31.84 0.78
0.68 8 56.76 43.24 0. 66
0.51 12 25. 64 74.36 0.52
0.34 15 21.05 79.95 0.37
0.25 10 15.13 84.87 0.29
0.17 14 9. 49 90.51 0.21

a: [M;]+[M,]=8.1x10"* mole

b : DMF 10 ml in the presence of [AIBN]=9.1x10°° mole
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b5t} T35 Kelen-Tidos =}elvrle] & 77 Table 33t
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Table 2. The composition of poly(HEMA-co-MPMBSS)

Mole fraction of

GC analysis of unreacted monomers

Mole fraction of

'HEMA (M,) C"(‘;;’frf/i‘)m (wt %) HEMA (m,) in
in feed e HEMA MPMBSS copolymer
0.35 34 10 90 0.53
0.57 30 28 72 0. 69
0.73 34 40 60 0. 80
0. 84 23 64 36 0. 88
0.93 33 90 10 0.94
a: [(MJ+[M;]=8.1x10" mole
b: DMF 10 ml in the presence of [AIBN]=9.1xX10°¢ mole
Table 3. Kelen and Tidos parameters for poly(HEMA-co-MPTS)
X Y F G a 3 7
5.25 4.88 5.65 4,17 0. 857 0.632
4,00 3.55 4.51 2.87 0. 827 0.526
2.13 1.94 2.34 1.03 0.712 0.314
1.04 1.08 1.00 0.077 0.945 0.514 0. 0396
0.515 0.587 0.452 —0.362 0.324 —0.259
0.333 0.408 0.272 —0.483 0.224 —0.397
0. 205 0.266 0.158 —0.566 0.143 —0.513
Table 4. Kelen and Tidos parameters for poly (HEMA-co-MPMBSS)
X Y F G a 3 j
0.53 1.13 0.25 0. 66 0.13 0.03
1.34 2.23 0.81 0.74 0.33 0.30
2.62 4.00 1.72 1.97 1.68 0.51 0.54
5.33 7.33 3.88 4.60 0.70 0.83
13.29 15.67 11.27 12.44 0.87 0.96
Table 4e1 v}l gl e}, Table 33 Table 4¢] s}el=] =] (MPMBSS) <19 Azt =7z §lo] HEMA »

% p 9} £% Fig. 113 Fig. 124 =48 7 &
A AFsg o

o] 4+e] A stz He poly(HEMA-co-MPTS)e] ub-g-
Al 7=0.08, 72=0.719 & dg=h, gAY
F el wely r(HEMA)<1 8 7 (MPTS)<14 3t
& FHRleE 2 F aEaElsr FEEE R dedn
L AL guE 2 Auzry dlme 4 HEMA g
w34l 2 & ez A,

poly (HEMA-co-MPMBSS)ell v gk w84 w]
122, 7=0.219 & A= HHEMA)>L,

Ly T AA -

=2
e

7=

[

} MPMBSS 7+ &4 bulkyslmz AlsigrA o4 5
43 e 2] vl HEMA & uk-3-4o] MPMBSS u.
v} 27] wEel et

Systems 1 ¥ 298] 7,5 wasd 7,(MPTS)> 7,
(MPMBSS)o[x}, o] Azl Hrtd 2§79 sizez}
ole] »]alg A o2 Varma ¢} Patnaikse] A& A o
S} x| get,

HEMA z}u] o] o3t 7 silicone u}gkx] 59 Ao
A -84q, 1/79 e 1.25(system 1) ¥ 0.82(sys-
tem 2)o] e}, o] Aol F= il Fid A A
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Fig, 11. Evaluation of r, and r, by Kelen and
Tidos method for poly(HEMA-co-MPTS)
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Fig. 12. Evaluation of r, and r, by Kelen and
Tidos method for poly(HEMA-co-MPM-
BSS)
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Fig. 15. TG curve of poly(HEMA-co-MPTS)
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SSEH EH 4

1) Differential scanning calorimetry(DSC)d| 2]
st #ot

DSC = dA 1Y 2 ool 2% w3l w&
heat flow o) W1, ((da/dt)dr.) & Axbe] o
Al gte] w3y dH/dt & 23 wom ok W
e DSCEA o] 20] &) wra) = W ol ¥ 251,
area=K-4H(K: -&Xo] Faqgt A5)o] e},

poly(HEMA-co-MPTS) 2 poly(HEMA-co-MPM-
BSS)4] 2 €9 DSC thermograms & Fig. 133 Fig.
140 hebui e},

poly(HEMA-co-MPTS) = 32°C~38°C, poly(HE-
MA-co-MPMBSS) 1= 42°C~48°C 2lo]6] 4] urel s]o]
Z7) Vel er, o] MPTS 2 MPMBSS & =12
A3lel AT Ao A=)

2) Thermogravimetry of 2{st Ha}

Thermogravimetry(TG) = 254 o1& A g =

FustE A gt S sk Yol e,

poly(HEMA-co-MPTS) % poly(HEMA-co-MPM-
BSS)¢) TG curves & Fig, 152} Fig. 160 vlehul gl
o}, o] Astzye poly(HEMA-co-MPTS)9 3z &
3 2EE 236°COm=0.66), 263°C(m,;==0,78)0],
SlEHAY Ao S, Dmax ] £E o A Ao
2 72k 311°C, 53.6% (m,==0.66) W 320°C, 47.7%
(m;=0.78)0]= HEMA ¢ @3ol Zsbgho = o
A AL & 4+ U}, =g poly(HEMA-co-
MPMBSS) 9 & 23]-25 %= 345°C(m;=0.80)0] =,
poly(HEMA) 9} poly(MPMBSS) &z 2alex 4
ofell 4 o kA E Fhxlz Yz 340°C ek 420°C Ao
oAl FA 7 FA S bz Qv

k=] =

1. % =}A] 7-methacryloxypropyl triethyl sil-
ane(MPTS) & 7-methacryloxypropylmethyl bistr-
imethyl siloxysilane(MPMBSS)£& hydrosilylation
A 7h] Sl gt AT F A gkl st 2-hydro-
xyethyl methacrylate(HEMA)E ZEgA 7k, 4
A" T A E d 5 A4 8 Ay F
B F afEY o R #e EAsg .

2. F FFTENA A w4 ¥l = vhgs 2

poly (HEMA-co-MPTS) (system 1)e]] o &) 4 =

71 (HEMA) =0, 80, 7,(MPTS)=0,910] 2
poly (HEMA-co-MPMBSS) (system 2)o] of |4 &
r (HEMA)=1.22, 7,(MPMBSS)=0,21¢] ¢ c}.
A A w4 1/7,(system 1)>1/r(system 2)¢] A
3 MPMBSS o] BzlF 27 MPTS 8 Bx}7zn )
bulky stz 2 Hk-3-9] AsielAA9 gAH Fof 3
ool 7] ¢l gkef.

ERE rierp 8 Zholl sl 2 system & m) FF
o 7kl 24 ¢hsgkom, MPMBSS 8 Q9 ez
Zb7b 0.49 8 —0.960]}. o] Aol whugFalEY L3
=9 EaFzel gl o gAY FH4E
& el gteh

3. poly(HEMA-co-MPTS) % poly(HEMA-co-
MPMBSS)e) o135 DSC g TG A st= HEMA ¢ 3§
o] FIHETE A A FHo g e sloj = A
o] ztAslm dpA Aol FrhelE FUARX A I
EFR ).

ZHAL BT sbebaele] o Tl =Y 9
st FHE Ao ol AT A E mehtelr),
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