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Abstract: The water-insoluble poly(phenoxy-methylamino)phosphazene has been synthesized and investigated as the new
type of diagnostic membrane for the measurements of blood glucose level. Final absorbances at 680 nm through activated
polyphosphazene membranes were measured at various concentration of glucose in blood. The end-point results of varing
absorbance values according to time (K/S) were used to obtain glucose concentration. The effects of substitution rates with
hydrophilic methylamino groups and hydrophobic phenoxy groups on the measurements of glucose concentration were
studied. Dose-response slope (DRS) values between glucose concentration and K/S values increased as the hydrophilic sub-
stitution rates increased. However, in less than 5% of the hydrophilic substitution rates, DRS values are too low, and in
more than 25% of the hydrophilic substitution rates, because DRS increased rapidly, it was difficult to measure exact con-
centration level of glucose.

Keywords: phenoxy-methylamino phosphazene, membrane, diabetics, glucose, measurements
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Fig. 1. The chemical structure of phenoxy-methylamino co-
substituted polyphosphazenes.
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2-(p-iodophenyl)-3-nitrophenyl-5-phenyl  tetrazolium
chloride (INT), methanol, sodium phosphate, poly-
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ase (GDH), PIPES (Na salt), NAD (Sigma Type V-C),
Triton X-100, bovine serum albumine (BSA), Olin 10G,
poly(vinyl alcohol), plasma (874), 1-ethyl-3-(3-di-meth-
ylaminopropyl)-carnodiimide(EDAC) 5 SigmaZ -]
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Fig. 2. The reaction sequences for the synthesis of phenoxy-methylamino co-substituted polyphosphazenes.
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Table 1. Characterization Data for Polyphosphazenes

Polyphosphazenes 3 p— NMR® (ppm) FT-IR MW (GPC)
Aromatic C-H at 3050 cm™
[NPOGH,), oo (NHCH,), 1) (4) 25, -173 Aliphatic C-H at 2960 cm’' 1.1x10°
P=N stretch at 1250 cm’'
Aromatic C-H at 3050 cm’
[NPOGH,), 1 (NHCH,), , ], (5) 2.3, -17.1 Aliphatic C-H at 2960 cm’" 1.2 x10°
P=N stretch at 1250 cm’'
Aromatic C-H at 3050 cm’
[INP(OGy ), 4o (NHCH), 4,1, (6) 22, -16.8 Aliphatic C-H at2960 cm’ 9.1 x10°
P=N stretch at 1250 cm’'
Aromatic C-H at 3050 cm”
(NP(OCH,), 5, (NHCH), ), (7) 2.1, -16.9 Aliphatic C-H at 2960 cm’ 75%10°
P=N stretch at 1250 cm’
Aromatic C-H at 3050 cm’
INPOG ), s (NHCH), 5,1, (8) 2.1, -16.6 Aliphatic C-H at 2960 cm’' 8.5x10°
P=N stretch at 1250 cm’'
Table 2. Elemental Microanalysis Data for Polyphosphazenes
Polyphosphazenes % C % H % N
calcd 61.41 4.44 6.85
[NPOGH;), o0 (NHCH )y 1), (4)
found 61.40 442 6.86
caled 60.24 4.53 7.87
[NP(OC(V)}[%%?S (NHCHi)(]QZ]n (5)
found 60.19 4.52 7.88
caled 59.30 4.62 8.67
[NP(OQ)]{S)lbi) (NHCHS )U.Sl]n (6)
found 59.25 4.58 8.68
caled 57.85 473 9.92
NPOG ), (NHCE), ], (7)
found 57.87 4.72 9.88
caled 55.50 4.81 10.73
found 55.48 4.82 10.71
Sp—NMR 2~HEZAM Qs YA F A sin- B ok = 2 ngAEe] U dady A3
glete] AoAE Ao =t =3 AN &3 S< Table 20 YEPAITH ASHA Fa o} Sl
2AEDS FAAL R 54 peakSE FAY  Ga Fe I3 Hol A9 vehid gt
T Sled, 53] WA 1 2RE dojAs HEFS CH
stretching peakZ 3050 cm™ ol A g218g 1, v do}w] 3.2 ZALM ZcEtg 0|28t 2RIARE Sk St
w7712 5E dojA = C-H stretching peakE 2960 o2 K/S Y%
cm oA IR on, Tavkd nEAe 7BEAC E23 IEAHNDE & shd Ao
P=N stretching peakE 1250 cm'olA &<latgitt, FFIFZ FES A A8l dd9 =0t = =
Table 1& HojF TEAEY oy 7} EAAFHE U FIFZ %L 5, 10, 20, 100, 200, 400, 600 mg/dL L.
2 Wgsle] Ao K/S (at 680 nm)e] ZHXZ Fig.

Mgl A 24 @ A 4 3, 2014



g9 Z4< AT AsmA-dotvr7t 7 A8 SPxavbd Jdee| Az 273

|[K/5=10.197 +0.00218[glucase]
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Fig. 3. Relationship between K/S values and blood glucose
concentration with polymer (7).
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Fig 4. Relationship between blood glucose and K/S values
with several different polyphosphazene membranes.
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Table 3. DRS Values of Several Membranes

Kinds of Membranes DRS Values
INPOGH, ), 5 (NHCH), ), (T) 0.00218
(NP(OGH), ., (NHCH) 6], 0.00179
Polyurethane 0.00223
Polyacrylonitrile 0.00236
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