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22}, Poly (N,N-dimethylacrylamide)i= =-8-"3 2} Ay 2| & &g o] FH o1} cthafst Fofol| A w9 F-8-84A ARE-E] 3L Qe &
T+= N,N-dimethylacrylamideZ W x}A3HA| 2l EGDMA (ethylene glycol dimethacrylate)?} HEMA (2-hydroxyethyl meth-
acrylate), MMA (methyl methacrylate), NVP (N-vinyl-2-pyrrolidone) 18] 3L 7] A] A 2] AIBN (azobisisobutyronitrile)x} &H7|
S5 SFATh A E RAe] A B SR AT, SE 36 - 42%, = EE 1433 - 1.426, 7HARA ik 90 -
91%, AFAHES 13.1 - 21.29 x 10" (em”/sec) (mlOy/mL x mmHg) ¥ 9]¢} 3= Lpeb it} 3 polarographic methodo]]
ot A Y A FES 74T A N N-dimethylacrylamide 2] 0] 57185 11.0% - 80.5% 573t A5 B
Aok 2 APARE & ol A E A e FRES Ad she|Ed = fr e AMEE ¢ S A o= wHE

ZH[0f: N,N-Dimethylacrylamide, AtA A&, T8

ABSTRACT. Poly (N,N-dimethylacrylamide) is very useful in various fields due to its remarkable properties, such as water solu-
bility and biocompatibility. This study used N,N-dimethylacrylamide with the cross-linker EGDMA (ethylene glycol dimethacrylate),
HEMA (2-hydroxyethyl methacrylate), MMA (methyl methacrylate), NVP (N-vinyl-2-pyrrolidone) and the initiator AIBN (azo-
bisisobutyronitrile) for copolymerization. Measurement of the physical properties of the copolymerized polymer showed that the
water content was 36 - 42%, refractive index was 1.433 - 1.426 and visible ray transmittance 90 - 91% while the oxygen perme-
ability showed a distribution between 13.1 and 21.29 x 10" (cm®/sec) (mlOo/mL x mmHg). The measurement showed that the
increased amount of oxygen permeability of the copolymer measured using the polarographic method range between 11.0% and
80.5%. Based on the results of this study, the produced copolymer is suitable for use as a material to high oxygen permeability
hydrogel lenses.
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Poly N,N-dimethylacrylamide(PDMA)+= 4=-8-4] (water
solubility)@} YA 23+ (biocompatibility)2] EAS 5
Alofl ZHA AL Sl EA = 2| 9F YA, polyamide2}
epoxy resing] ) 417, 2 7]9k A|7| 2] 15 R} e e
Holo] 4] thefsA| B85 1 ik PDMAL th2
Lot 5ol 7hHs kAl 23} At~ f-¢15}7] wf=o
THEH = Y rr &-8d 4 qlon, 53] YA A
o] $-5tal =84 9] 544 0= ¢lalf hydrogel ZE ER
ZA5r 1880 S AR 7|tEH

w2lA] E o3= N,N-dimethylacrylamide (DMA)E
stol= 24 A= AEE 9] AFEE]= 2-hydroxyethyl
methacrylate, methyl methacrylate, N-vinyl-2-pyrrolidone,
ethylene glycol dimethacrylate 53} 5535lo] ZEEH
25 Ax23 F A xH ZHEMN =9 ghp&(water con-
tent), =& E(refractive index), 335 1} (optical transmitt-
ance) % 7|49 ER=0] BA1S ZAto] ZHE
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HEMA (2-hydroxyethyl methacrylate), MMA (methyl
methacrylate), NVP (N-vinyl-2-pyrrolidone), DMA (N,N-
dimethylacrylamide), AAm (acrylamide)+= X5 Aldrich A}
oA AT SRS B AS1A] 9kt A8 AT A

o}g

A+ ethylene glycol dimethacrylate(EGDMA, Aldrich A}
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A ET8(Dk/t) 42 1SO 18369-4:2006 (Ophthalmic
optics - Contact lenses - Part 4: Physicochemical properties
of contact lens materials, 4.4.3 Polarographic method)<-
7|0 52 S5t S0l AME-E 7]7]+= Rehder single-
chamber system-O, permeometer AF&3}lOH, 25
AA5A 8-R]817] &3t A AN A} (heated box)+= General
Incubator (LIB-030M, Labtech, Korea)E AF8-3} Tt =
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25 AL o] A ek, BHENE AR 1
E Xl AtAHE-E(oxygen permeability; Dk) 242 ¢
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optics - Contact lenses - Part 3: Measurement methods, 4.4.
Thickness)2 7|52 & Electronic thickness gauge Model
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lens materials)S 7|50 & gravimetric methodE A3}
o] 24319t} FEIE =42 TM-2(TOPCON, Japan)
2 Ab3H.0, 7HA AL W UV-A, UV-B G o] ths
g2 wAele] 1 R8-S Uenysic).
gt o aF

DEX S H M=

HEMA (2-hydroxyethyl methacrylate), MMA (methyl
methacrylate), NVP (N-vinyl-pyrrolidone)E 474 H|-&=2
uj&kslar 7R A A 21 AIBN (azobisisobutyronitrile) 0.1%2}
7} A 2] EGDMA (ethylene glycol dimethacrylate)& 0.5%
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Table 1. Percent compositions of samples Unit : %
HEMA NVP MMA AAm DMA EGDMA
Ref. 93.90 4.69 0.94 0.00 0.00 0.47
AA-1 93.02 4.65 0.93 0.93 0.00 0.47
AA-3 91.32 4.57 0.91 2.74 0.00 0.46
AA-5 89.69 4.48 0.90 4.48 0.00 0.45
AA-10 85.84 4.29 0.86 8.58 0.00 0.43
DA-1 93.90 4.69 0.94 0.00 0.93 0.47
DA-3 93.02 4.65 0.93 0.00 2.74 0.47
DA-5 91.32 4.57 0.91 0.00 4.48 0.46
DA-10 89.69 4.48 0.90 0.00 8.58 0.45
50.00 Table 2. Water content of samples
*kok ** *
Sample mdry mhydrated szU
Ref. 0.0345 0.0556 37.95
AA-1 0.0350 0.0569 38.52
;\? 45.00 AA-3 0.0340 0.0570 40.38
E AA-5 0.0356 0.0605 41.26
% AA-10 0.0346 0.0648 46.58
§ DA-1 0.0353 0.0567 38.23
..% DA-3 0.0481 0.0761 36.78
= 40.00 1 DA-5 0.0470 0.0779 39.63
DA-10 0.0473 0.0817 42.05
“wy,, is the water content. ~m, ,, ., is the mass of the hydrated
test specimens. ~m,,, is the mass of the dry test specimens.
35.00 ; . .

1 3 5 10
Amount of AAm and DMA (wt %)

Fig. 1. Effect of acrylamide and N,N-dimethylacrylamide on water
content.

£ Abg o] DEAE S AT EYT ool
Y =7} A ZE It AAm (acrylamide) & H] &2 ¢
ol A ol wret Sy o) Afo] S Lreh ot
22 xghe] 2o EURE EE Al ol 4 2447
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AFRSE ZEE 2 sample ] v HH| S Table 19]) VFEFY

H]
)

A
°
T

o HU

=i—=—=
pe=g
St=~Z(water content)

AR A B TS
methodE AHE-SL &S
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Z YEPgth AcrylamideE B &2 H718E AA-19] 3
o &2 38.52% 5 LFEFL Ref. 9} H| 23 23] & LHEL
WAtk AA-39] Bt Shpr&2 40.38%, AA-59] H+F 3
5282 41.26%, AA-10-2 46.58%= L}EFL} acrylamide )
B go] S71eE Hh g WA S0k AT vt
W} N,N-dimethylacrylamideS- H]&H 2 3713 DA =
2] Sh&-2 DA-19] Haf oh&0] 38.23% = LiEht
Ref.9} H|S=3 2] 5 UEHTE DA-39) B+ e
36.78% LFEfL} Ref. 9} H| 1L 5} o] thas W& 2] & e
19101k DA-5 39.63% DA-102 42.05%= LFEFLF N,N-
dimethylacrylamide©] Z71&45 38| F7}5l= 7
Fe UEHH AT AcrylamideE Bl = H71REAA =
3}k N,N-dimethylacrylamide-2 H]- &8 2 7}5F DA %=
el 8-S vl AT AA 230l AAHOE e
8-S YERY ©] acrylamide”} N,N-dimethylacrylamide
Hop E55-&0] Fojd A 0 &2 Tt} 7 sample®] 3
& 54 ATE Table 20| U 3l 0™, AAZFH} DA
Z5+9] g Wgte| TRt vuE Fig. 10 Ye it

= (refractive index)
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Fig. 2. Optical transmittance of samples (AA-10 and DA-10).

Table 3. Optical transmittance of samples

o}g

AA-59FAA-10S A &) 3t & 270l 4] 90%0] /2] &
ZHAEA B et QlTh 7R Bk o] A9
Uk Q] FHEF =0 7 FA FES HHEshe 4
AJoln, zk 23PER 2to] 5 e A= ghokeh. 12
AA-39] 7% 88.25%, AA-10- 84.00% 5 7FA| B4 1}
&9 a5 UEhfSith. DMAS 22 DA 232 AAm
S Y2 AA 2FHT HE 2|4 AR A 07 THAF
A Fakgol A S = A A 999 5 UV-B
74 - 82%, UV-A 79 - 89% & LFEFLE M 4| 4 © & 2jcha}]
Lol= A o2 eyt nE 2350 RIS Table 3
of Ueh 3l e, AA-103} DA-109] FF-& 25
Fig. 2] ¥]15}o] e it

AMATEES (oxygen permeability; DK)

AAe] a1fet 549 ARAHG-E(Dk)2 AFAFEIE
Dk FAFAE 43 5 Ailkste] AHsi o,
71 A3 AAm¥} DMA7} SE3HE] %] 9F-8- Ref.t= dubz| o]
slo| =2l Fel E g = o] A T-g 3} H] 523 11.794 x
10" (cm*/sec) (mlOx/mL x mmHg)S WEFHTH AAmE
H|- & 2 H715 23 o A= AA-111.844, AA-3 11.996,
AA-512.909, AA-10 14.116 x 10" (cm?/sec) (mlO/mL x
mmHg) & 7} Ve TE AAmO] H]-&o] 371845 At
2HGEDk)2 5718 S UERl o, o] = <=
&9 S7tet Teo] gl A o2 wrhEth DMAE H&
W2 A 7}3F Z23to) A= DA-1 13.093, DA-3 13.830, DA-5
17.535, DA-1021.288 x 10! (cm®/sec) (mlO,/mL x mmHg)

sample  UV-B (%) UV-A (%) Visible (%) o o o L P
7}z . o] H|L-0] ZJIFFAE A} A%
Ref. 82.25 86.50 90.75 % N jol’}_ﬂ“_quM_Af ]f“fol o/ Tdas kA =
AA-1 82.50 87.00 90.50 &(Dk)> @A 3| S75k= B = e At DA 23
AA3  BLTS 86.75 90.50 o) MGG Z7Me B g Z710) QTS AR
AA-5 80.00 84.25 88.25 o Aoz Ho B9 0] ZFAB DA3O A = AR R TH
AA-10 74.75 79.50 84.00 30’1\27}_%];}; jiE]‘rl;Oi ;_;M N 001];‘17}7;0};;1_1
= DF— — = ul
DA-1  83.00 88.25 91.00 e e )
DA3 8275 88.50 90.75 o) Wgkw Qle AhadeEe] Sk fdEn. B
DA-5 83.50 88.50 91.00 AAME EZ§Hol= AA 23R T DMAE Z§51+= DA =
DALY #7 5725 o125 T Frol FhH OB ol E Bt A
Table 4. Oxygen permeability of samples
Sample Central thickness (um) Current (nA) Oxygen transmissibility (Dk/t)* Oxygen permeability (Dk)°
Ref. 0.209 1.90 5.643 11.794
AA-1 0.189 2.11 6.267 11.844
AA-3 0.204 1.98 5.881 11.996
AA-5 0.211 2.06 6.118 12.909
AA-10 0.245 1.94 5.762 14.116
DA-1 0.214 2.06 6.118 13.093
DA-3 0.335 1.39 4.128 13.830
DA-5 0.360 1.64 4.871 17.535
DA-10 0.362 1.98 5.881 21.288

"Dk/t: X10‘9(cm/sec) (mlOy/mL x mmHg). °Dk: x 10’“(cm2/sec) (mlO/mL x mmHg).
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Fig. 3. Effect of acrylamide and N,N-dimethylacrylamide on
oxygen permeability.
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Fig. 5. Probe current and temperature versus time (DA-10).
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B oATE ZaEdz AR Yo A8 15
monomer2} DMA (N,N-dimethylacrylamide)E 5535}
o] ZHEU2E A xotal Al2H ZHEN = 3h4g
FUg, BETE, ALATE 5o BAE Al
1 AT e OF 36 - 42% 9] H9= S E e
DMAC] ] &0] Z71e45 a0 S7kshes A o= U
Elth 2452 1.433-1.4269] Y2 Yelt o, DMA
of | o] Z71aE B HFO| Ahoh S WAL,
AR BT RE 2304 90% o]4ke] EihE S
R o, 2ol AeHdS gl A 0.2 LheRge AL
2L 23R 13-21 x 10" (cm?/sec) (mlOy/ mL x
mmHg) 2| H 9| E Uef ek A dgo] & 292
Ref. 9} H]alslo] of 28 A= =2 425 Uepd Jloz
AAMS 2L HRE B 2PN B HAULR
S e Slch. DMAS} 215=4] monomer2to] F-53HE
=5 Al2E 2N YRE FHEUR] 7R
EAE WESUAE T8} ARG o] FHolLh 4
AR o Blo|ER A Ux Ann BEH 5 AL
Ao 2 gt
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