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ABSTRACT. The transport phenomena of the free amino acids through poly(hydroxyethyl methacry-
late)[P(HEMA)] have been investigated with and without various kinds of surfactants solution and in
the mixed surfactants solution. Glutamine has the highest diffusivity amongst 4 amino acids at 1CMC
of cetyldimethylethylammonium bromide(CTABr) surfactant. Glutamic acid is not affected by the concent-
ration of CTABr, Methionine and Lysine shows slight decreased diffusivity at 0.5CMC, but increase
its diffusivity at 1CMC and 2CMC due to the structure change of membrane and the viscosity change
of surfactant solution. Glutamic acid has the highest diffusivity among four amino acids at sodium dodecyl
sulfate(SDS) and Triton X-100 surfactant. In mixed surfactant solution, each amino acids shows high
diffusivity through 45% water content membrane at the 0.5 mole fraction of SDS in the SDS/TX-100
surfactant mixtures. It has been found that not only the property of membrane but also the effects
of solute-solvent interactions and solvent effect are very important as the permeation of amino acids
occurs through P(HEMA) membrane. The diffusivities of free amino acids through membrane depend
upon their molecular shape, size and charge.
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Table 1. The physical and chemical properties of amino acids*

Molecular Solubility

Isoelectric

Partial Molar

Amino acids Weight g/100 g&! Point Volume(cm®) Shape
Methionine 14921 56 5.74 105.35 nonpolar uncharged
Glutamine 146.15 425 5.65 939 polar uncharged
Lysine 146.19 733 9.74 1085 positively charged
Glutamic acid 147.13 0.86 322 85.88 negatively charged
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Fig. 1. Transport phenomena of amino acids accor-

ding to time through (HEMA)membrane (0.01 M

amino acid).
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Fig. 2. Transport phenomena of CTABr in various

concentration through P(HEMA)membrane.
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Table 3. Effects of cationic surfactant; CTABr on pe-
rmeation, partition and diffusion coefficients (cm?/s)
of amino acids in P(HEMA)membrane
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“ g v Glutamic acid
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| / DX 10" 884 298 725 113
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Fig. 3. Transport phenomena of SDS in various con-
centration through P(HEMA)membrane. @, 0.25CMC;
v, 0.5CMC; ¥, 1ICMC(BX10*An; O, 2CMC.

I=Aqueous solution, {[=1/2CMC of CTABr, IlI=
CMC of CTABr, IV=2CMC of CTABr. CMC=8X
107 * mol/H(25°C), U=Permeation coefficient, K,=Par-
tition coefficient, D= Diffusion coefficient (=3, S.D.
<5%).

Table 2. Swelling percentage of a P(HEMA)membrane in various concentrations of surfactants (aqueous solu-

tion=45%)

0.25CMC 0.5CMC 1CMC 2CMC 5CMC
CTABr 477 46.9 45.5 513 524
SDS 52.7 56.1 924 95.2 943
Triton X-100 456 47.8 46,7 46.0 45.1
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Fig. 4. Effect of concentration of CTABr surfactant
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Table 4. Effects of anionic surfactant; SDS on per-
meation, partition and diffusion coefficients (cm?/s)
of amino acids in PHEMA)membrane

I Ii I v

Methionine
UX108 125 318 7.34 12.30
Ky 4.14 354 6.77 11.96
DX 10? 3.02 0.90 1.08 1.03
Glutamine
UX10? 240 881 4.76 7.88
K, 8.82 263 451 6.50
DX10% 272 335 1.06 1.21
Glutamic acid
Ux10? 711 7.87 338 6.72
Ky 804 1.01 221 489
DX10® 0.88 7.79 153 1.37
Lysine
UX10® 857 8.58 845 9.88
Ky 6.56 8.14 813 1848
DX1¢ 131 1.05 1.04 053

I=Aqueous solution, 1I=1/2CMC of SDS, IlI=CMC
of SDS, IV=2CMC of SD5. CMC=8.3X10~* mol/!(25
°C), U=Permeation coefficient, K,=Partition coe*fi-
cient, D= Diffusion coefficient (r=3, S.D.<5%).
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Table 5. Effects of nonionic surfactant; Triton X-100
on permeation, partition coefficients and diffusion
coefficients {cm?/s) of amino acids in P(HEMA)mem-
brane

1 I I v

Methionine

Ux10? 125 8.05 8.10 8.18

K, 414 228 1.89 154

DX10? 302 3.53 429 531
Glutamine

UX10? 24.0 275 33.7 36.1

K, 882 391 1.95 1.32

DX1P 272 7.03 17.2 273
Glutamic acid

Ux108 7.11 164 189 10.5

Ky 8.04 6.28 12.36 478

Dx108 0.88 261 153 220
Lysine

Ux108 857 811 108 7.71

K, 6.56 2.20 2.96 565

DXx10® 131 369 365 136

I=Aqueous solution, II=1/2CMC of Triton X-100,
MI=CMC of Triton X-100, IV=2CMC of Triton X-
100, CMC=2.2X10"% mol/}(25°C), U/=Permeation
coefficient, K,=Partition coefficient, D= Diffusion
coefficient (=3, S.D.<5%).
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Fig. 5. Effect of concentration of SDS surfactant on
permeability phenomena of amino acids through P

(HEMA)membrane (¥, Gin; @, Met; ¥, Glu; 0O, Lys)
CMC=8X10"3M.
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Table 6. Effects of mixed surfactants; Triton X-100
and SDS on permeabilities, partition coefficients and
diffusion coefficients (cm?/s) of amino acids in 45%
water content P(HEMA)membrane

Table 7. Effects of mixed surfactants; Triton X-100
and SDS on permeabilities, partition coefficients and
diffusion coefficients (cm?/s) of amino acids in 30%
water content P(HEMA)membrane

I II 11 v v VI I Il I v

Methionine Methionine

UX107 073 077 126 147 120 049 UX106° 037 0.76 0.49 0.72

K, 6.77 374 174 038 077 25 K, 3.15 2.32 2.50 3.53

DX 10? 108 205 724 133 155 196 Dx10? 117 312 1.96 241
Glutamine Glutamine

Ux107 047 105 114 137 075 075 UX107 101 1.04 0.75 0.66

K; 451 384 020 01 05 2.04 Ky 4382 109 204 324

Dx107 106 273 570 137 160 367 DX1y 209 9.54 367 203
Glutamic acid Glutamic acid

Ux10’ 034 130 145 155 085 051 UX 107 0.73 0.75 0.51 044

K, 221 599 595 554 682 454 K, 503 3.4 4.54 1.64

DxX10 153 217 243 279 124 112 Dx1y 145 2.18 112 268
Lysine Lysine

X107 084 098 111 182 160 087 UX107 0.93 101 0.87 0.88

K 813 483 20t 021 176 388 K, 283 416 388 401

DX 104 202 552 866 009 224 bx10? 328 242 224 2.19

I=TX-106/SDS=0:100, I[[=TX-100/SDS=15: 85,
II=TX-100/SDS=25: 75, IV="TX-100/SDS=50 : 50,
V=TX-100/8DS=75:25, VI=TX-100/SDS=100:0.
TX-100=2.2X10"* mol/A(CMC), SDS=83X10"* mol/
HCMC), U/=Permeation coefficient, K,=Partition
coefficient, D=Diffusion coefficient.
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CMC of TX-100=22X107%mol#(25°C), CMC of
SDS=8.3X10"* mol/#(25°C), U=Permeation coeffi-
cient, K,=Partition coefficient, D=Diffusion coeffi-
cient.
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Table 8. The difference of permeability coefficient of
various amino acids between 45% and 30% water co-
ntent membrane (AU=Ugs— Uxs) according to mi-
xed surfactants solution ratio

I i} 11| v
AUX10" AUX 1Y AUXIO AUX1V
Methionine 040 0.54 0.98 0.44
Glutamine 0.04 0.10 0.62 0.09
Glutamic acid 057 0.70 1.04 041
Lysine 0.05 0.10 0.95 0.72

I=ATX-100/SDS=15:85, 11=TX-100/SDS=25:75,
[I1=TX-100/SDS=50: 50, IV=TX-100/SDS="75 : 25,
CMC of TX-100=2.2X10"* mol/i{(25°C).
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