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 ࡟ࡵࡌࡣ .1

ୡ⏺ⓗ࡟㐍⾜ࡿࡍ㧗㱋໬࡟క࠸㸪㦵⢒㧼⑕➼ࡿࡼ࡟㦵ᢡࡸ㦵Ḟᦆࡀᩘ௳ࡢቑຍࡓࡲࠋࡿ࠸࡚ࡋ㸪ඛኳⓗ

㦵ࠋࡿࢀࡽ࠼⪄࡜ࡃ࠸࡚ࡋቑຍࡍࡲࡍࡲ௒ᚋࡣ㟂せࡢ㸪㦵⿵ሸᮦࡋᏑᅾ࡚ࡋ࡜↛౫ࡶၥ㢟ࡢ㦵ᙧᡂ୙඲࡞

Ḟᦆ㒊ࡢࡵࡓ࠺⿵ࢆ⛣᳜ᡭ⾡ࡣ୺࡟௨ୗ୕ࡢ✀㢮࡟኱ูࠋࡿࢀࡉᝈ⪅⮬㌟ࡢ㦵ࠕࡿࡍ᳜⛣ࢆ⮬ᐙ㦵⛣᳜ 㸪ࠖ

௚⪅ࡢ㦵ࢆ฼⏝ࠕࡿࡍ௚ᐙ㦵⛣᳜ 㸪ࠖேᕤ≀࡛㦵Ḟᦆ㒊ࠕ࠺⿵ࢆேᕤ㦵⛣᳜࡛ࠖࠋࡿ࠶⮬ᐙ㦵⛣᳜ࡣᝈ⪅

⮬㌟ࡢ㦵ࢆ฼⏝ࡵࡓࡿࡍ㸪⛣᳜ᚋ࡟ඖࡢ㦵ྠ࡜໬ࡃ࠸࡚ࡋᛶ㉁ࢆഛࡾ࠾࡚࠼㸪⌧ᅾ᭱ࡶ᭷⏝࡞㦵Ḟᦆࡢ἞

⒪ἲ࡛࡜ࡿ࠶ゝࡋ࠿ࡋࠋࡿ࠸࡚ࢀࢃ㸪ᝈ⪅⮬㌟ࡢ೺඲࡞㒊఩ࡽ࠿㦵ࢆษ㝖ࡵࡓࡿࡍ㸪౵くᛶࡀ㧗࡟࡜ࡇ࠸

ຍ࠼㸪㦵Ḟᦆ㒊ࡀ኱࠸ࡁሙྜࡣ࡟ᐇ᪋࠺࠸࡜࠸࡞ࡁ࡛ࡀ࡜ࡇࡿࡍၥ㢟ࡓࡲࠋࡿ࠶ࡀ㸪௚ᐙ㦵⛣᳜ࡣ୺ࡋ࡜

࡚ஸࡓࡗ࡞ࡃேࡢ㦵ࢆ฼⏝ࡵࡓࡿࡍ㸪ឤᰁ⑕ࡢᠱᛕࡸ೔⌮ୖࡢၥ㢟ࡀᏑᅾ࡞࠺ࡼࡢࡇࠋࡿࡍほⅬࡽ࠿㸪౵

くᛶࡀపࡃ㸪ឤᰁ⑕ࡢᚰ㓄ࡀᑡ࠸࡞ேᕤ㦵⛣᳜࡬኱࡞ࡁᮇᚅࡀ㛗ᖺᐤࠋࡿ࠸࡚ࢀࡽࡏ 

�

2. ⏕యάᛶᮦᩱࡀ㦵ࡿࡍྜ⤖࡜ᶵᗎ 

ேᕤᮦᩱࢆ⏕యෆ࡟ᇙධࡿࡍሙྜ㸪⅖⑕཯ᛂ࣮ࢠࣝࣞ࢔ࡸ཯ᛂࡀⓎ⌧࠿࠸࡞ࡋ➼㸪≀㉁ࡢᏳ඲ᛶࢆ⪃៖

ࡢయ⏕ࡣ㉁≀ࡢࡃ㸪ከࡶ࡚ࡗ࠶㉁࡛≀࡞Ᏻ඲࡚ࡋᑐ࡟య⏕ࡀ㸪ᮦᩱࡋ࠿ࡋࠋࡿ࠶ᚲせ୙ྍḞ࡛ࡀ࡜ࡇࡿࡍ

࡟㠃⏺ࡢ࡜㦵ࡣ࡚࠸࠾࡟⏝౑ࡢ㸪㛗ᮇࡵࡓ࠺ࡲࡋ࡚ࢀࡉ㝸㞳ࡽ࠿⧊⤌࿘㎶࡚ࡗࡼ࡟㜵ᚚ཯ᛂࡿࡍᑐ࡟≀␗

ࡢ㦵࡟㠃⾲ࡢࡑయෆ࡛⏕ࡣࢫࢡࢵ࣑ࣛࢭࡢ✀ࡿ࠶᪉㸪୍ࠋ࠺ࡲࡋ࡚ࢀࡽࡆጉࡀᅛᐃࡢ࡬㸪ᝈ㒊ࡌ⏕ࡀࡳ⦅

୺せ࡞↓ᶵᡂศ࡛ࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄࡿ࠶㸦Ca10(PO4)6(OH)2㸧ࡢᒙࢆᙧᡂࡋ㸪⧄⥔⤌⧊ࡀ௓ᅾ࡜ࡇࡿࡍ

ࡗࡼ࡟ࡽ㸪ᑠஂಖࡣᙧᡂࡢᒙࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄࡢᮦᩱ⾲㠃࡛ࡿࡅ࠾࡟యෆ⏕ࠋࡿࡍྜ⤖᥋┤࡜㦵ࡃ࡞

࡚ᥦ᱌ࡓࢀࡉᨃఝయᾮ㸦Simulated body fluid; SBF㸧[1]୰࡛෌⌧࡛ࠋࡿࡁSBF ↓࠸ࡋ➼ࡰ࡯࡜₢⾑ࡢࢺࣄࡣ

ᶵ⃰ࣥ࢜࢖ᗘࢆ᭷ࡿࡍỈ⁐ᾮ࡛ࡾ࠶㸪⏕యάᛶᮦᩱࡢከࡣࡃ⏕యෆྠ࡜ᵝࡢ཯ᛂࡾࡼ࡟ᮦᩱ⾲㠃ࣟࢻࣄ࡟

SBFࠋࡿࡍᙧᡂ࡟Ⓨⓗ⮬ࢆࢺ࢖ࢱࣃ࢔ࢩ࢟ య⏕ࡃ࡞࡜ࡇࡿࡍᐇ᪋ࢆ㸪ື≀ᐇ㦂ࡣయάᛶホ౯ἲ⏕ࡓ࠸⏝ࢆ

ෆ࡛ࡢ㦵⤖ྜᛶࢆண ࡛ࡽ࠿࡜ࡇࡿࡁ᭷⏝࡛ࡾ࠶㸪ISO 23317 �ࠋ[2]ࡿ࠸࡚ࢀࡽࡵᐃ࡟ᅜ㝿ᶆ‽つ᱁࡚ࡋ࡜

�

 タィᣦ㔪ࡢయάᛶᶵ⬟ᮦᩱ⏕ࡓ࠸⏝ࢆ᰾ࢺ࢖ࢱࣃ࢔ .3

1970 ᖺ௦ึ㢌㸪Hench ௨࡚ࢀࡉⓎ᫂ࡀ㸦Bioglass®㸧[3]ࢫࢡࢵ࣑ࣛࢭࡿࡍྜ⤖࡜㦵࡚ࡵึ࡛⏺ୡ࡚ࡗࡼ࡟

᮶㸪↝⤖[4]ࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄ㸪⤖ᬗ໬࢞ࣛࢫ A-W[5]➼㸪㦵ࡢ✀ᩘࡿࡍྜ⤖࡜⏕యάᛶࢫࢡࢵ࣑ࣛࢭ

ඃ࡟㸪⪏⾪ᧁᛶࡸ㔠ᒓࡿࡍ᭷ࢆᶵᲔⓗᙉᗘ࠸㧗ࡶࡾࡼࢫࢡࢵ࣑ࣛࢭ᪉࡛㸪୍ࠋࡓࢀࡉ㸪ᐇ⏝໬ࢀࡉ㛤Ⓨࡀ

㛤ࡢᮦᩱࢺࣥࣛࣉࣥ࢖࡞ከᵝࡿࡍ᭷ࢆຊᏛⓗᛶ㉁࡞ࠎ㸪ᵝࡤࢀ࡞࡜⬟ྍࡀయάᛶ௜୚⏕ࡢ࡬࣮࣐࣏ࣜࡿࢀ

Ⓨࡾ࡞࡜⬟ྍࡀ㸪ᮦᩱᕤᏛࡎࡽ࡞ࡳࡢ⮫ᗋ་Ꮫࡢ࡬኱࡞ࡁἼཬຠᯝࡀᮇᚅࠋࡿࢀࡉ 
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SBF ࡢ➼㸦NH2C(CH2OH)3㸧ࣥࢱ࣓ࣀ࣑࢔ࣝࢳ࣓ࢩ࢟ࣟࢻࣄࢫࣜࢺ࡟ pH ㄪ⠇๣ࢆ⁐ゎ࡚ࡋ pH ࡉ᪼ୖࢆ

∦ヨ㦂ࡿࡍ᭷ࢆ㸪⣽Ꮝࡣࡽ⪅➹ࠋࡿࡍᯒฟࡀ᰾㸧ࢺ࢖ࢱࣃ࢔ᚤ⢏Ꮚ㸦ࡿ࡞ࡽ࠿࣒࢘ࢩ㸪ࣜࣥ㓟࢝ࣝ࡜ࡿࡏ

㸦⏕య୙άࢺ࣮ࢼ࢖࢜࢖ࣂ࠸࡞ࡋྜ⤖࡜㦵ࡣ㸪ᮏ᮶࡛࡜ࡇࡿࡏࡉᯒฟࢆ᰾ࢺ࢖ࢱࣃ࢔࡟⣽Ꮝࡧࡼ࠾㠃⾲ࡢ

ᛶ㸧࡞ᮦᩱࡢࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄ࡟ᙧᡂ⬟ࢆ௜୚࡛ࢆ࡜ࡇࡿࡁぢฟࡓࡋ㸦ᅗ 1㸧[6]ྜࣥࢱࢳࠋ㔠[7]➼ࡢ

⏕యάᛶࡢⓎ⌧࡟㛗ᮇ㛫ࢆせࡿࡍ㔠ᒓ࡚࠸࠾࡟⏕యάᛶࢆ኱ᖜ࡟ᨵၿࡎࡽ࡞ࡳࡢ࡜ࡇࡿࡍ㸪ࢫࣞࣥࢸࢫ㗰

[8]㸪Co-Cr ྜ㔠[9]㸪࢔ࣜࢺࢵ࢖Ᏻᐃ໬ࡢ➼[10]࢔ࢽࢥࣝࢪ㦵࡞ࢺ࣮ࢼ࢖࢜࢖ࣂ࠸࡞ࡋྜ⤖࡜ᮦᩱ࡟㧗࠸⏕

యάᛶࢆ௜୚ࡶ࡟࡜ࡇࡿࡍᡂຌࠋࡿ࠸࡚ࡋᮏ✏୍࡛ࡣ౛࡚ࡋ࡜㸪➹⪅ࡀ㏆ᖺ⢭ຊⓗࣝࢪࡿ࠸࡛ࢇ⤌ࡾྲྀ࡟

ࢺࢣࣝࢸ࣮࢚ࣝࢸ࣮࢚࣏ࣜࡧࡼ࠾㔠[11]ྜ࣒࢘ࢽࢥ 㸦ࣥPEEK㸧[12,13]ࡢ࡬⏕యάᛶ௜୚࡚࠸ࡘ࡟ᴫㄝࠋࡿࡍ 

 

 

 

ᅗ 1�  ࣮ࣟࣇస〇ࡢయάᛶᶵ⬟ᮦᩱ⏕ࡓ࠸⏝ࢆ᰾ࢺ࢖ࢱࣃ࢔

 

 యάᛶᶵ⬟௜୚⏕ࡿࡼ࡟㠃ᨵ㉁⾲ࡢ㔠ྜ࣒࢘ࢽࢥࣝࢪ .4

ᩚᙧእ⛉㡿ᇦ࡛ࡣ㸪⏕యෆᇙࡵ㎸ࡳ㒊ᮦࡢ኱㒊ศࡀ㔠ᒓ࡛༨ࠋࡿ࠸࡚ࢀࡽࡵ㔠ᒓ࣏ࣜࡸࢫࢡࢵ࣑ࣛࢭࡀ

㦵ᢡᅛᐃჾࡸேᕤ⫤㛵⠇ࡣ㸪㔠ᒓࡾ࠶ຊᏛ≉ᛶ࡛ࡢ➼㸪ᙉᗘ㸪ᘏᛶ㸪㠌ᛶࡣⅬࡿ࠸࡚ࢀඃ࡚ࡋẚ㍑࡜࣮࣐

ල࡞࠺ࡼࡢ኱Ⲵ㔜ࡿ࠿࠿ࡢᝈ㒊࡛౑⏝ࠋࡿ࠸࡚ࢀࡉ 

ࢪࡿࡅ࠾࡟㦵ಟ᚟ᮦᩱࠋࡿ࠸࡚ࢀඃ࡟య㐺ྜᛶ⏕࡟ᵝྠ࡜ࣥࢱࢳ㸪ࡾ࠶᪘࡛ྠ࡜ࣥࢱࢳࡣ࣒࢘ࢽࢥࣝࢪ

Ẽඹ㬆⏬ീデ᩿⿦⨨㸦MRI㸧☢ࡣ㸪㔠ᒓᮦᩱ࡟⯡୍ࠋࡿ࠶࡟⋠໬☢࠸పࡢࡑࡣⅬࡁ࡭ࡍ➹≉ࡢ࣒࢘ࢽࢥࣝ

ࢪࠋࡿ࠶ࡀㄢ㢟࠺࠸࡜ࡿࡆጉࢆ㐀ᙳࡌ⏕ࡀࢺࢡ࢓ࣇࢳ࣮࢔㸪ࡃࡍࡸࢀࡉ໬☢࡚࠸࠾࡟ᙉ☢ሙ⎔ቃୗࡢ࡝࡞

ࡢ⋠໬☢ࡢࣥࢱࢳࡣ⋠໬☢ࡢ࣒࢘ࢽࢥࣝ 1/3 ⛬ᗘ࡜పࡃ㸪MRI ḟୡ௦་⒪⏝㔠ࡿࡍᢚไࢆࢺࢡ࢓ࣇࢳ࣮࢔

ᒓࡢ࡚ࡋ࡜ᒎ㛤ࡀ᭷ᮃどࠋࡿ࠸࡚ࢀࡉ 

య⏕ࡣ࣒࢘ࢽࢥࣝࢪ㸪ࡋ࠿ࡋࠋࡿࡍ᭷ࢆᛶ㉁ࡿࡍᙧᡂࢆ୙ືែ࡟㸪⾲㠃࡟ᵝྠ࡜ࣥࢱࢳࡣ࣒࢘ࢽࢥࣝࢪ

ෆ࡛ࡢࡑ⾲㠃ࣥࣜ࡟㓟ࢆ࣒࢘ࢽࢥࣝࢪඃඛⓗ࡟ᙧᡂ࡜ࡿࡍሗ࿌ࡾ࠾࡚ࢀࡉ㸪࢜ࣥࣙࢩ࣮ࣞࢢࢸࣥ࢖࢜ࢭࢵ

㸦ගᏛ㢧ᚤ㙾࡛ࣞ࣋ࣝ㦵࡜ᐦ╔ࡿࡍᛶ㉁㸧ࡣࡽ⪅➹࡛ࡇࡑࠋ[14]࠸࡞ࡉ♧ࢆ㸪⣽Ꮝࢆᙧᡂࢽࢥࣝࢪࡓࡏࡉ

࣒࢘ྜ㔠ࡢ⣽Ꮝࢺ࢖ࢱࣃ࢔࡟᰾ࢆᯒฟࡏࡉ㸪ྜ࣒࢘ࢽࢥࣝࢪ㔠࡟⏕యάᛶࢆ௜୚ࡿࡍヨࠋ[11]ࡓࡗ⾜ࢆࡳ 

ࡿ࠶࡛✀୍ࡢ㔠ྜ࣒࢘ࢽࢥࣝࢪ⏝㸪ỗࡣ࡛ࡇࡇ Zr-Sn ྜ㔠ࡢ࡬㐺⏝౛ࢆ⤂௓࡟ࡵࡌࡣࠋࡿࡍ㸪Zr-Sn ྜ㔠

ヨ㦂∦⾲㠃࡟⣽Ꮝࢆᙧᡂࡵࡓࡿࡍ㸪Zr-Sn ྜ㔠ࡢ◲㓟ฎ⌮ࠋࡓࡗ⾜ࢆ㉮ᰝᆺ㟁Ꮚ㢧ᚤ㙾㸦SEM㸧㸪3D ࣮ࣞ

㸪ࢀࡉᙧᡂࡀ⣽Ꮝ࡟ヨ㦂∦⾲㠃඲యࡾࡼ࡟ຠᯝࡢ⌮㸪◲㓟ฎࢁࡇ࡜ࡓࡋศᯒࢆ≦㠃ᛶ⾲࡚࠸⏝ࢆ㢧ᚤ㙾࣮ࢨ

⾲㠃⢒ࡀࡉ㢧ⴭ࡟ቑຍࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿࢀࡉ◲㓟ฎ⌮ࡾࡼ࡟⣽Ꮝࢆᙧᡂࡓࡋ Zr-Sn ྜ㔠ࡣ࡟㸪ୗグ࡟♧

࠸ࡋ➼࡜₢⾑ࡢࢺࣄ㸪ࡎࡲࠋࡿ࠶࡛⬟ྍࡀ௜୚ࡢయάᛶ⏕ࡾࡼ࡟⌮᰾ฎࢺ࢖ࢱࣃ࢔ࡍ Ca ᗘ㸪ࣜ⃰ࣥ࢜࢖

ࣥ㓟Ỉ⣲⃰ࣥ࢜࢖ᗘ㸪ཬࡧ Mg ࡚ࡋゎ⁐ࢆ๣⾪⦅ࢫࣜࢺㄪ〇ᚋ㸪ࢆỈ⁐ᾮࡓࡋㄪ⠇࡟ᗘ⃰ࣥ࢜࢖ pH ୖࢆ

ࡢ㓟ฎ⌮ᚋ◲ࠋࡓࡋㄪ〇ࢆ཯ᛂ⁐ᾮࡓࡏࡉ᪼ Zr-Sn ྜ㔠ヨ㦂∦ࢆ཯ᛂ⁐ᾮ࡟ᾐₕࡋ㸪 ᗘࠋࡓࡏࡉ᪼ୖࢆ

௨ୖࡢ᧯స࡛࡜ࡇ࠺⾜ࢆ㸪◲㓟ฎ⌮ࡾࡼ࡟ Zr-Sn ྜ㔠ヨ㦂∦⾲㠃ࡧࡼ࠾⣽Ꮝࢺ࢖ࢱࣃ࢔࡟᰾ࡀᯒฟ࠸࡚ࡋ
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㸦ᅗࡓࡗ࠿ࢃࡀ࡜ࡇࡿ 2 (a)㸧ࠋ 

ᚓࡓࢀࡽ⏕యάᛶ Zr-Sn ྜ㔠ヨ㦂∦ࡢయᾮ㢮ఝ⎔ቃୗࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄࡿࡅ࠾࡟ᙧᡂ⬟ࢆ SBF ᾐₕ

ヨ㦂ࡾࡼ࡟ㄪࠋࡓ࡭SBF ᾐₕ 1 ᪥ᚋࡢ⏕యάᛶ Zr-Sn ྜ㔠ヨ㦂∦⾲㠃ࢆ SEM ࡛ほᐹࢁࡇ࡜ࡓࡋ㸪SBF ୰࡛

ᙧᡂ࡟ࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄࡿࢀࡉ≉ᚩⓗ࡞㫣∦≧⤖ᬗࡀ Zr-Sn ྜ㔠ヨ㦂∦⾲㠃඲యࢆ⿕そ࡜ࡇࡿ࠸࡚ࡋ

㸦ᅗࡓࡗ࠿ࢃࡀ 2 (b)㸧ࡢࡇࠋ⤖ᯝࡽ࠿㸪Zn-Sn ྜ㔠ヨ㦂∦⾲㠃㏆ഐ࡚࠸࠾࡟ SBF ᾐₕᚋ 1 ᪥௨ෆࣟࢻࣄ࡟

ࡓࡏࡉᙧᡂࢆ⣽Ꮝࡾࡼ࡟⌮㸪◲㓟ฎࡽ࠿࡜ࡇࡢ௨ୖࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡓࢀࡉㄏ㉳ࡀᙧᡂࡢࢺ࢖ࢱࣃ࢔ࢩ࢟

௜ࡀ⬟ᙧᡂࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄ࡟㔠ྜ࣒࢘ࢽࢥࣝࢪ㸪࡛࡜ࡇࡿࡍ⌮᰾ฎࢺ࢖ࢱࣃ࢔ࢆ㔠ྜ࣒࢘ࢽࢥࣝࢪ

୚ࠋࡓࡗ࠿ࢃࡀ࡜ࡇࡿࢀࡉ 

 

 
 

ᅗ 2 (a) ࢺ࢖ࢱࣃ࢔᰾ࡿࡼ࡟⾲㠃ᨵ㉁ࡾࡼ࡟ᚓࡓࢀࡽ⏕యάᛶ Zr-Sn ྜ㔠ヨ㦂∦⾲㠃㸪࡟ࡧࡽ࡞(b) SBF ᾐ

ₕ 1 ᪥ᚋࡿࡅ࠾࡟⏕యάᛶ Zr-Sn ྜ㔠ヨ㦂∦⾲㠃ࡢ SEM ෗┿ 

�

  యάᛶᶵ⬟௜୚⏕ࡿࡼ࡟㠃ᨵ㉁⾲ࡢࣥࢺࢣࣝࢸ࣮࢚ࣝࢸ࣮࢚࣏ࣜ .5

� PEEK ᘬࡓࢀඃࡾࡓࢃ࡟ᗘ⠊ᅖ ࠸㸪ᗈࡾ࠶࡛ࢡࢵࢳࢫࣛࣉࢢࣥࣜ࢔ࢽࢪ࢚ࣥࡘᣢࢆᮦᩱ≉ᛶࡓࢀඃࡣ

ᙇᙉᗘ㸪᭤ࡆᙉᗘ㸪⪏⑂ປᛶ㸪⪏⾪ᧁᛶ㸪⪏ᦶ⪖ᛶ㸪ཬࡧከࡢࡃ⸆ရ࡟ᑐࡿࡍ⪏ᛶࢆᣢࡓࡲࠋࡿ࠸࡚ࡗ㸪

PEEK 㸪ࡋ᭷ࢆ⋠ᙎᛶ࠸㏆࡟㦵ࠋ࠸࡞ࡀ࡜ࡇࡿࡧ㸪㗵ࢀඃࡶ࡟㸪ᡂᙧຍᕤᛶࡵࡓࡿ࠶᭷ᶵ㧗ศᏊᮦᩱ࡛ࡣ

ࡘᣢࢆẚᙉᗘࡿࡍ༉ᩛ࡟㔠ᒓ࡟ࡽࡉ PEEK ௦᭰ᮦࡢࢫ࢖ࣂࢹయ⏝㔠ᒓ⏕ࡢ᪤Ꮡࡿࢀࡉ⾲௦࡟➼ࣥࢱࢳ㸪ࡣ

ᩱ࡚ࡋ࡜ὀ┠ࢆ㞟ࡾ࠾࡚ࡵ㸪ᩚᙧእ⛉㡿ᇦ࡛ࡣ୺᳝࡟య㛫࡚ࡋ࡜࣮ࢧ࣮࣌ࢫᐇ⏝໬࡟ࡽࡉࠋࡿ࠸࡚ࢀࡉ㏆

ᖺ࡛ࡣ㸪ṑ⛉ᮦᩱࡢ࡚ࡋ࡜ᛂ⏝᳨ࡶウࠋࡿ࠸࡚ࢀࡉ 

㸪PEEKࡋ࠿ࡋ ⮫ࡵࡓࡢࡑࠋ࠸࡞ࡁ࡛ྜ⤖࡟Ⓨⓗ⮬࡜㦵ࡣែ࡛≦ࡢ⌮㸪ᮍฎࡵࡓ࠸࡞ࡓᣢࢆయάᛶ⏕ࡣ

ᗋ࡛౑⏝ࡿࢀࡉ PEEK 〇᳝య㛫ࡣ࡛࣮ࢧ࣮࣌ࢫ㸪࿘㎶ࡢ㦵⤌⧊ࡢ࡜⒵ྜ࡟ࡵࡓࡢ⮬ᐙ㦵ࢆ඘ሸࡢࡵࡓࡿࡍ

᳝㛫Ꮝࡀタࡾ࠾࡚ࢀࡽࡅ㸪⮬ᐙ㦵⛣᳜ࢆ⏝ేࡢ࡜వ൤ࠋࡿ࠸࡚ࢀࡉࡃ࡞PEEK ⮬㌟࡟㧗࠸⏕యάᛶࢆ௜୚

࡜⬟㒊఩࡛ྍࡿ࠿࠿ࡢຊᏛⓗ㈇Ⲵ࡞ࡁ኱ࡀప౵く἞⒪࠸࡞ࢃకࢆ⏝ేࡢ᳜⛣㸪⮬ᐙ㦵ࡤࢀࡁ࡛ࡀ࡜ࡇࡿࡍ

ࢆ⌮యάᛶฎ⏕ࡓ࠸⏝ࢆ᰾ࢺ࢖ࢱࣃ࢔㸪ࡣࡽ⪅➹࡛ࡇࡑࠋࡿ࡞ PEEK ࡓࡏࡉᙧᡂࢆ㸪⣽Ꮝࡋ⏝㐺ࡶ࡟ PEEK

 ࠋ[12,13]ࡓࡗ⾜ࢆࡳヨࡿࡍ௜୚ࢆ㸪⏕యάᛶࡏࡉᯒฟࢆ᰾ࢺ࢖ࢱࣃ࢔࡟⣽Ꮝࡧࡼ࠾㠃⾲ࡢ

ࡎࡲ PEEK ヨ㦂∦࡟⣽Ꮝࢆᙧᡂࡵࡓࡿࡍ㸪 PEEK ヨ㦂∦ࢆᐊ ࡛⃰◲㓟࡟ᾐₕࡋ㸪ヨ㦂∦⾲㠃࡟⣽Ꮝࢆ

ᙧᡂࠋࡓࡋ⣽Ꮝࢆᙧᡂࡓࡋ PEEK ヨ㦂∦ࡣ࡟㸪௨ୗࡢ᪉ἲࡾࡼ࡟⏕యάᛶࡢ௜୚ࠋࡿ࠶࡛⬟ྍࡀ◲㓟ฎ⌮

ᚋࡢ PEEK ヨ㦂∦࡟㓟⣲ࢆ࣐ࢬࣛࣉ↷ᑕ࡚ࡋ⾲㠃ࢆぶỈ໬ࡢࡑࠋࡓࡏࡉᚋ㸪ࡵࡌ࠿ࡽ࠶ pH ࡓࡏࡉ᪼ୖࢆ

SBF ࡟ PEEK ヨ㦂∦ࢆᾐₕ࡚ࡋ ᗘࡏࡉ᪼ୖࢆ㸪ヨ㦂∦ࡢ⾲㠃ࡧࡼ࠾⣽Ꮝࢺ࢖ࢱࣃ࢔࡟᰾ࢆᙧᡂࡇࡿࡏࡉ

㸪PEEK࡛࡜ ヨ㦂∦࡟⏕యάᛶࢆ௜୚ࡓࡋ㸦ᅗ 3 (a)㸧ࠋ 

యάᛶ⏕ࡓࢀࡽ㸪ᚓ࡟ᵝྠ࡜ࢫ࣮ࢣࡢ㔠ྜ࣒࢘ࢽࢥࣝࢪ PEEK ࢔ࢩ࢟ࣟࢻࣄࡿࡅ࠾࡟యᾮ㢮ఝ⎔ቃୗࡢ

ࢆ⬟ᙧᡂࢺ࢖ࢱࣃ SBF ᾐₕヨ㦂ࡾࡼ࡟ㄪࢁࡇ࡜ࡓ࡭㸪SBF ୰࡛ᙧᡂ࡟ࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄࡿࢀࡉ≉ᚩⓗ

㸦ᅗࡓࡗ࠿ࢃࡀ࡜ࡇࡿ࠸࡚ࡋそ⿕ࢆヨ㦂∦⾲㠃඲యࡀ㫣∦≧⤖ᬗ࡞ 3 (b)㸧ࡢࡇࠋ⤖ᯝࡽ࠿㸪 PEEK ヨ㦂∦
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ࡀ᰾ࢺ࢖ࢱࣃ࢔ࡓࡋᙧᡂ࡟⣽Ꮝࡧࡼ࠾㠃⾲ࡢ SBFᾐₕ 1᪥௨ෆࡢࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄ࡟ᙧᡂࢆㄏ㉳ࡓࡋ

㸪PEEKࡓࡲࠋࡿࢀࡽ࠼⪄࡜ ࡓࡋᙉ⿵ࢆẕᮦ࡛⥔⧅ࢫࢡࢵ࣑ࣛࢭ㸪ࡎࡽ࡞ࡳࡢ PEEK ࢱࣃ࢔ࢩ࢟ࣟࢻࣄࡶ

యάᛶ⏕ࡢ㸪ୖ㏙ࡣࡽṇᮏ࡟ࡽࡉࠋ[13]ࡓࡗ࠿ࢃࡀ࡜ࡇࡍ♧ࢆ⬟ᙧᡂࢺ࢖ PEEK ࡟㦵⬯ࡢ᪥ᮏⓑⰍᐙඡࢆ

ᇙධࡋ㸪ᮦᩱ⾲㠃ࡿࡅ࠾࡟᪂⏕㦵ࡢᙧᡂࡧࡼ࠾㦵⤖ྜ⬟ࢆㄪࡢࡑࠋ[15]ࡓ࡭⤖ᯝ㸪⏕యάᛶ PEEK ⾲㠃ࡢ

㦵ࢺࣥࣛࣉࣥ࢖᥋ゐ⋡ࡧࡼ࠾㦵ࡢ࡜⤖ྜᙉᗘࡣ㸪ᮍฎ⌮ PEEK ࠿ࡽ᫂ࡀ࡜ࡇࡿ࠸࡚ࢀඃ࡟᭷ព࡚ࡋẚ㍑࡜

 ࠋࡓࡗ࡞࡜

 

 
 

ᅗ 3 (a) ࢺ࢖ࢱࣃ࢔᰾ࡿࡼ࡟⾲㠃ᨵ㉁ࡾࡼ࡟ᚓࡓࢀࡽ⏕యάᛶ PEEK ヨ㦂∦⾲㠃㸪࡟ࡧࡽ࡞ (b) SBF ᾐₕ 

1 ᪥ᚋࡿࡅ࠾࡟⏕యάᛶ PEEK ヨ㦂∦⾲㠃ࡢ SEM ෗┿ 

�

6. ௒ᚋࡢᒎᮃ 

ᮏ✏࡛ࡣ㸪ᚑ᮶࡞ࢺ࣮ࢼ࢖࢜࢖ࣂࡣᮦᩱ࡛ྜ࣒࢘ࢽࢥࣝࢪࡓࡗ࠶㔠ࡧࡼ࠾ PEEK యάᛶᶵ⬟௜୚⏕ࡢ࡬

ࢺ࢖ࢱࣃ࢔ࠕࡿࡍㄏ㉳࡟㧗άᛶࢆᙧᡂ࡞Ⓨⓗ⮬ࡢࢺ࢖ࢱࣃ࢔ࢩ࢟ࣟࢻࣄࠋࡓࡋᴫㄝ࡚࠸ࡘ࡟✲◊ࡿࡍ㛵࡟

᰾ࠖࡿ࠸⏝ࢆᮏᡭἲࡣ㸪㔠ᒓ㸪࡛ࡲࡿ⮳࡟࣮࣐࣏ࣜࡽ࠿ࢫࢡࢵ࣑ࣛࢭ㸪ከ✀ከᵝ࡞ᮦᩱࡢ࡬㧗⏕యάᛶ௜

୚ࡾ࠶࡛⬟ྍࡀ㸪㨩ຊⓗ࡞ຊᏛⓗᛶ㉁ࡸ⪏㣗ᛶࢆවࡡഛࡽࡀ࡞࠼㦵⤖ྜᛶ࡟ஈࣜࢸ࣐࢜࢖ࣂ✀ྛࡓࡗ࠿ࡋ

࡞ከ✀ከᵝ࡜᰾ࢺ࢖ࢱࣃ࢔ࡿࡍ᭷ࢆ⬟యᶵ⏕ࡓࢀ௒ᚋ㸪ඃࠋࡿࡁ࡛ࡀ࡜ࡇࡴ㎸ࡁ྿ࢆᜥ྿࡞ࡓ㸪᪂࡟ࣝ࢔

ᶵ⬟ᛶᮦᩱࡿࡏࡉྜ⼥࡛࣮ࣝࢣࢫࣥࣟࢡ࣑ࢆᮏᡭἲࢆⓎᒎ࡛࡜ࡇࡿࡏࡉ㸪ᚑ᮶࠸࡞࡟᪂࡞ࡓᶵ⬟ࡢ๰ฟ࡬

 ࠋࡿࢀࡉᮇᚅࡀ࡜ࡇࡃ࠸࡚ࡋᒎ㛤࡜

 

ㅰ㎡ 

ᮏ✏࡛⤂௓୍ࡢ✲◊ࡓࡋ㒊ࡣ㸪JSPS ⛉Ꮫ◊✲㈝⿵ຓ㔠㸦16K16401, 19H02442㸧㸪ࣥ࢜࢖ᕤᏛ᣺⯆㈈ᅋ◊

✲ຓᡂࡾࡼ࡟㐙⾜ࠋࡓࡋ 

�
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