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࠙⥴ゝࠚ 

Ẇࡢ࡝࡞ࣅ࢚ࡸࢽ㸪࢝ࡣ (CHT) ࣥࢧࢺ࢟

࠸ࡍࡸࡁ㸪యෆ࡛ാࢆࣥࢳ࢟ࡓࡋฟࡾྲྀࡽ࠿

㸪⏕య㐺ࡾ࠶࡛ࡢࡶࡓࡋ໬ࣝࢳࢭ࢔⬺࡟࠺ࡼ

ྜᛶࡧࡼ࠾⏕ศゎᛶࡢ࡝࡞ᛶ㉁ࢆ᭷ࡓࡿࡍ

࣒ࢸࢫࢩ㏦㐩≀⸆ࡸ㸪೺ᗣ㣗ရࡵ  (Drug 

Delivery System; DDS)࡞࠺ࡼࡢ་⒪ศ㔝ࡽ࠿

ὀ┠ࢀࡉ㸪㏆ᖺከࡀ✲◊ࡃ㐍1ࡿ࠸࡚ࢀࡽࡵ)㸬 

DDSࡣ࡜㸪⸆≀ࡢ㐣๫ᢞ୚ࡸ๪స⏝ࢆᢚไ

᫬㸪࡞㸪ᚲせࢆ≀⸆ࡢ㸪ᚲせ᭱ᑠ㝈࡟ࡵࡓࡿࡍ

ᚲせ࡞㒊఩ࡅࡔ࡟ᢞ୚࡛ࡁ㸪ࡢ≀⸆ࡘ࠿ᨺฟ

࡟ຠᯝⓗ࠸࠿ྥ࡟ⓗ㒊఩┠ࡽࡀ࡞ࡋไᚚࢆ

ᢞ୚ࡿࡍᡭẁ࡛ࡿ࠶㸬 

㧗ศᏊࡣ࡟ࣝࢤ㸪⸆≀ࡢ㈓ⶶ㸪ᨺฟ㏿ᗘࡢ

ไᚚ㸪⸆≀ᨺฟ࠺࠸࡜≉ᛶࡾ࠶ࡀ㸪ࡓࡲ㸪CHT

pHኚ໬ࡢ㸪యෆ࡛ࡽ࠿࡜ࡇࡿ࠶6.5࡛ࡀpKaࡢ

㸪ෆࡋࡇ㉳ࢆ⛣㸪኱⭠࡛య✚┦㌿࡚ࡋ⟆ᛂ࡟

ໟࢆ≀⸆ࡓࢀࡉᨺฟࡿࡍ㸬࡚ࡗࡼ㸪኱⭠ࢆ┠

ⓗ㒊఩ࡓࡋ࡜DDSࢆᵓ⠏࡛࠼࠺ࡿࡍ㸪CHTࢤ

 㸬ࡿ࠼࠸࡜ࡿ࠶ᮦᩱ࡛࡞㐺᭱ࡣࣝ

ᮏ◊✲࡛ࡣ㸪pHᛂ⟅ᛶࡿࡼ࡟⭾₶ᗘྥࢆ

 ࣮ࣝࢥࣜࢢࣥࣞࢳ࢚࣏ࣜ࡟ࡵࡓࡿࡏࡉୖ

(PEG) ༙࡜┦஫౵ධ㧗ศᏊ⥙┠  (semi- 

interpenetrating polymer network; semi-IPN) ໬

Epichlorohydrin(ECH)ࡿ࠶ᚋ㸪ᯫᶫ๣࡛ࡓࡋ

᳨ࢆ㸪⭾₶㸫཰⦰ᣲືࡋㄪ〇ࢆࣝࢤ࡚࠸⏝ࢆ

ウ ࡋ ࡓ 㸬 ࡲ ࡓ 㸪 ₽ ⒆ ᛶ ኱ ⭠ ⅖ ⸆ ࡢ

5-Aminosalicylic Acid (5-ASA)ࣝࢹࣔࢆ⸆๣

pH 6.5ࡓࡋ࡜ࣝࢹࣔࢆ㸪኱⭠㡿ᇦ࠸⏝࡚ࡋ࡜

-₶⭾ࡢࣝࢤࡿࡼ࡟⟆pHᛂࡢᾮ୰࡛⁐⾪⦅ࡢ

཰⦰ᣲືࢆ฼⏝ࡓࡋ⸆≀ᨺฟᣲື᳨ࡢウࢆ

 㸬ࡓࡗ⾜

 

࠙ᐇ㦂ࠚ 

㸯㸬 CHT/PEG semi-IPN gel ࡢㄪ〇 

 2 %(w/v) CHT⁐ᾮ୰8࡟ %(w/v) PEG⁐ᾮ

 ᇶࣀ࣑࢔㸪ࡋ๭ྜ࡛ΰྜࡢ% 25ࡢ඲య㉁㔞ࢆ

 

 

 

 

 

㸬(2ࡓ࠼ຍࢆࢻࣄࢹࣝ࢔࣒ࣝ࣍࡟ࡵࡓࡢಖㆤࡢ

⁐ゎᚋ㸪ࣝࢤᆺ࡟ὶࡋ㎸ࡳ㸪ᐊ ࡛1㹼2᫬㛫

཯ᛂࡓࡏࡉᚋ㸪ECH 29㸪32 mMࡔࢇྵࢆpH 6

ධࢆࣝࢤ࡟ᾮ⁐⾪⦅࣒࢘ࣜࢺࢼ㓑㓟-㓑㓟ࡢ

 ᚋ㸪0.1 Mࡢࡑ㸬ࡓࡏࡉ㸪6᫬㛫 70℃࡛ᯫᶫࢀ

ሷ㓟࡟ᾐₕࡋ㸪ࣀ࣑࢔ᇶࡢ⬺ಖㆤ3ࡓࡗ⾜ࢆ)㸬 

 

㸰㸬CHT/PEG semi-IPN gelࡢ⭾₶ᗘ ᐃ 

ㄪ〇ࡓࡋCHT/PEG semi-IPN gel ࢆ pH 3㹼

 ᾮ㸪pH 8㹼12⁐⾪⦅࣒࢘ࣜࢺࢼ㓑㓟-㓑㓟ࡢ7

ධ࡟ᾮ୰⁐⾪⦅࣒࢘ࣜࢺࢼ㓟-Ỉ㓟໬࢘࣍ࡢ

㸬ࡓࡋᐃ ࢆ㔜㔞ࡢᚋࡓࡏࡉ㸪24᫬㛫ᾐₕࢀ

ᾐₕ๓ࡢࣝࢤࡢ㔜㔞ࢆWo(g)㸪ᾐₕᚋࣝࢤࡢ

ฟ⟭ࢆᗘ₶⭾ࡾࡼ㸪(1)ᘧࡁ࠾࡜W(g)ࢆ㔜㔞ࡢ

 㸬ࡓࡋ

 

Swelling ratio (%) = (W/Wo) ×100  (1) 

 

㸱㸬 CHT/PEG semi-IPN gel ࡢࡽ࠿ 

⸆≀ᨺฟᐇ㦂 

ㄪ〇ࡓࡋCHT/PEG semi-IPN gelࡒࢀࡑࢆ

mM 5-ASA⁐ᾮ୰࡛4᪥௨ୖ 5ࡢ pH 5㸪10ࢀ

ࡢࡑ㸬ࡓࡏࡉໟᣓࢆ㸪5-ASAࡏࡉᾐₕ࡚ࡅ࠿

ᚋ㸪኱⭠㡿ᇦࡓࡋ࡜ࣝࢹࣔࢆpH 6.5ࡢ㓑㓟-

㓑㓟࣒࢘ࣜࢺࢼ⦆⾪⁐ᾮ୰ࡋ⛣࡟㸪37 ℃࡛㸪

୍ᐃ᫬㛫330࡟࡜ࡈ nm࡛⁐ᾮࡢ྾ගᗘࢆ 

ᐃࡓࡋ㸬ࡢࡽࢀࡇ྾ගᗘ࡟࡜ࡶࢆ㸪ࣝࢤෆ࠿

඲ࡓࡋC (M)㸪ᨺฟࢆASAᨺฟ⃰ᗘ-5ࡢࡽ

5-ASAໟᣓ⃰ᗘࢆCo (M) ࡁ࠾࡜㸪(2)ᘧࡾࡼ

5-ASAᨺฟ⋡ࢆ⟬ฟࡓࡋ㸬 

 

Drug release (%) = (C/Co) ×100     (2) 

 

࠙⤖ᯝࡧࡼ࠾⪃ᐹࠚ 

㸯㸬 CHT/PEG semi-IPN gelࡢ⭾₶ᗘ 

Fig. 1ࡣ㸪㏻ᖖࡢCHT gel㸪ᯫᶫ๣⃰ᗘࡢ  

  pHࡢCHT/PEG semi-IPN gelࡢ㢮✀ 2ࡿ࡞␗
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Fig. 3  Amount of released 5-ASA from CHT/PEG 

semi-IPN gels (32mM) in 0.1 M CH3COOH- 

CH3COONa buffer solution (pH 6.5) 

ኚ໬࡟ᑐࡿࡍ⭾₶ᗘࢆẚ㍑ࡓࡋ⤖ᯝࡍ♧ࢆ㸬 

Fig. 1ࡾࡼ㸪ࡶࣝࢤࡢ࡝㓟ᛶഃ࡛⭾₶ࡿࡍ

ࡢ㸪CHT࡚ࡋ࡜ཎᅉࡢࡇ㸬ࡓࡗ࠿ࢃࡀ࡜ࡇ

pKa6.5ࡀ௜㏆࡛ࡽ࠿࡜ࡇࡿ࠶㸪pH 6.5ࡶࡾࡼ

ప࠸pH⠊ᅖ࡛ࣥࢺࣟࣉ໬ࡀ㉳ࡾࡇ㸪㟼㟁ⓗ

ࡽ࠼⪄ࡀ࡜ࡇࡿ࡞࡜ែ≦₶⭾ࡾࡼ࡟཯Ⓨ࡞

ᵓ㐀࡞㸪ᰂ㌾ࡣ㸬CHT/PEG semi-IPN gelࡿࢀ

࡟CHTᵓ㐀୰ࡀPEGࡿ࠶Ỉ⁐ᛶ㧗ศᏊ࡛ࡢ

౵ධ࡛࡜ࡇࡿࡍ㸪ከࡢࡃỈศᏊࣝࢤࢆෆ࡟

ಖᣢࡵࡓࡿ࡞࡜⬟ྍࡀ࡜ࡇࡿࡍ㸪㏻ᖖࡢ

CHT gel࡟ẚ࡭㸪⭾₶ᗘࡓࡋୖྥࡀ㸬࡟ࡽࡉ㸪

2✀㢮ࡢCHT/PEG semi-IPN gelࢆẚ㍑࡜ࡿࡍ㸪

ᯫᶫ๣⃰ᗘࡀప࠸CHT/PEG semi-IPN gel 

(ECH 29 mM㸧ࡢ᪉ࡀ㸪⭾₶ᗘࡀప࠸㸬ࡢࡇ

ᯫᶫⅬ࡛࡜ࡇ࠸పࡀ㸪ᯫᶫ๣⃰ᗘࡽ࠿࡜ࡇ

⥙ࡢࡵࡓࡿࡵ㎸ࡌᑒࢆ㸪PEGศᏊࡃ࡞ᑡࡀ

┠ᵓ㐀ᙧᡂࡀᅔ㞴࡛ࢀࡽ࠼⪄ࡀ࡜ࡇࡓࡗ࠶

 㸪CHT/PEGࡽ࠿໙㓄ࡢ㸪⭾₶ᗘపୗࡓࡲ㸬ࡿ

semi-IPN gel (ECH 32 mM㸧ࡶ᭱ࡀpHᛂ⟅ᛶ

 㸬ࡿࡁุ࡛᩿࡜ࡿ࠶Ⰻዲ࡛ࡀ

 

 

 

 

 

 

 

 

 

 

 

 

㸰㸬 CHT/PEG semi-IPN gel ࡢࡽ࠿ 

⸆≀ᨺฟᣲື 

 Fig. 2ࡣ㸪pH 5㸪10ࡿ࡞␗ࡢໟᣓ᮲௳ࡢ

CHT/PEG semi-IPN gel (ECH 32 mM㸧ࡢ኱⭠

㡿ᇦࡌྠ࡜pH 6.5 ⦆⾪⁐ᾮ୰࡛5ࡢ-ASAᨺ

ฟ⃰ᗘࡢኚ໬ࡍ♧ࢆ㸬Fig. 3ࡣ㸪(2)ᘧࡾࡼ⟬

ฟ5ࡓࡋ-ASAᨺฟ⋡ࡢ⤖ᯝࡍ♧ࢆ㸬 

Fig. 2㸪3ࡾࡼ㸪CHT/PEG semi-IPN gel (ECH 

32 mM㸧ࡣ㸪5-ASAໟᣓ᮲௳ࢆpH 5ࡓࡋ࡜᪉

㸪ࡃ㧗ࡀASAᨺฟ⃰ᗘ-5ࡾࡼሙྜࡢ㸪pH 10ࡀ

5-ASAᨺฟ⋡࠺࠸࡜ࡿࡍ᪼ୖ࡟࠿ࡸ⦅ࡀ⤖

ᯝࡀᚓࡓࢀࡽ㸬ࡣࢀࡇ㸪ໟᣓ᮲௳ࢆpH 10࡜

㸪ࡵࡓࡿ࠶཰⦰≧ែ࡛ࡣࣝࢤሙྜ㸪ࡓࡋ

5-ASAࢆໟᣓࡃࡃ࡟ࡋ㸪㧗࠸⥙┠ᐦᗘࡓࡢ

㸪pH 5࡛ࡋᑐ࡟ࢀࡇ㸬ࡿ࠶ᅔ㞴࡛ࡶᨺฟࡵ

ࡢ㸪CHT࡟ࡽࡉ㸪ࡾ࠶ែ࡛≦₶⭾ࡣࣝࢤࡣ

㟼㟁ࡢᇶࣝࢩ࢟࣎ࣝ࢝ࡢASA-5࡜ᇶࣀ࣑࢔

ⓗ┦஫స⏝ࡾࡼ࡟㸪ከ5ࡢࡃ-ASAࢆ⥙┠ෆ

㒊࡛ࡲໟᣓ࡛ࡁ㸪኱⭠㡿ᇦ࡛ࡢpHኚ໬࡟ᛂ

㸬ࡿࡁᨺฟ࡛࡟ࠎᚎ࡛ࡲASA-5ࡢෆ㒊࡚ࡋ⟆

࡟࠿ࡸ⦅㸪ࡃ㸪5-ASAᨺฟ⃰ᗘ㧗࡚ࡗࡼ

5-ASAࢆᨺฟ࠺࠸࡜ࡿࡍ⤖ᯝࡀᚓࡓࢀࡽ㸬 

௨ୖࡾࡼ㸪ໟᣓ᮲௳ࡀpH 5ࡢCHT/PEG 

semi-IPN gel (ECH 32 mM㸧ࡀ㸪5-ASAᨺฟ

⃰ᗘࡀ㧗ࡃ,㛗᫬㛫ࡢ⸆≀ᨺฟࡿࡁ࡛⥆⥅ࢆ

฼࡚ࡋ࡜ᨺฟᢸయ≀⸆ࡿࡼ࡟⟆㸪pHᛂࡵࡓ

 㸬ࡓࢀࡉ၀♧࡜ࡔ⬟ྍ⏝
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Fig. 1 Changes in the swelling ratio of CHT gel in 0.1 

M CH3COOH-CH3COONa buffer solutions (pH 3-7) 

and 0.1 M H3BO3-NaOH buffer solutions (pH 8-12) 

0

100

200

300

400

2 3 4 5 6 7 8 9 10 11 12 13

CHT g el

CHT/PEG s emi-IPN gel  (3 2mM)

CHT/PEG s emi-IPN gel  (3 2mM)

pH

S
w
e
ll
in
g
 r
a
ti
o
 (
%
)

Fig. 2 Concentration of 5-ASA from CHT/PEG 

semi-IPN gels (32mM) in 0.1 M CH3COOH- 

CH3COONa buffer solution (pH 6.5) 

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0 100 200 300 400 500

pH 5

pH 10

C
o
n
ce
n
tr
a
ti
o
n
 o
f 
5
-A
S
A
 (
m
M
)

Time min)

― 114 ―




