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㑭. Ǿ ǧ Ȑ Ǻ

⅋డẻόكǾ⾻⅋ᠬᨕǺȁȜǞᥰțȚᥰ⛅Ƕ

Ǒș⾻ᣀǺ᧯Χȡᐦ༔ǦǵǓȚᢼ✤ǾএǞǛ⅋

డẻόكǺȗǲǵΰȘțǵǓȚƹǮǷǗǿ⾻ẫ

₰Ǿ⾻ঋѩǺ⃇✤̘⦔ℋǚȘǹȚẫ₰ℋȡȑ

ǰ⾻ঋᨕǷХΧǽऴᨕȡ⢧ǲǵǓȚƹẫ₰ԑତ

۰⮥كહȑȍǮɇɻəȷ✤ǚȘǹȚ⅋డẻόࠔ

ΧǶǑȚƹǤȘǺগǜǓǷǢȜǶǾ⾻ẫ₰ঋ࣠

✤ǶǑȚ᫾℉⾻⃰⾻ⰱే⾻⶗ǹǸȑ᧯Χᦹऴˁ

Ƕ⅋డẻόكǺȗǲǵᐦ᷂ǤțǵǓȚƹ

ቊ᳄ǶǾ⾻⶗ǽ⅋డẻόكᑿᐦǺᗨᬶǦ⾻Ǭ

țȡకક᫢Ǻ֐᧸ǨȚǢǷǺȗǲǵȪəɇȬɐ

/ȻɱʀȺɻ⓹۰Χȡ۰༔ǨȚཪ⒈ǺǳǓǵ⡻

ȈȚƹ

㑮. ⶗ǽᐦ⢧Ƿ⅋డẻόك

⶗ǽ˩༔ոǾ⾻ᠪᑿቦᄦǽȪəɇȬɐ⾷⦔⦖

ᕉǶẇ 65㎪⾸ǶǑȚƹᓎǓǶሱᑿቦᄦǽȻɱʀ

ȺɻǛẇ 25㎪ȡڀȐǵǓȚƹǦǮǛǲǵ⾻⶗

ǾӴǞᨵǹȚȪəɇȬɐǷȻɱʀȺɻǷǓǕ 2

ǳǽቦᄦǚȘǶǜǵǓȚƹ⶗ǽ൮ᐦ⢧ȡ☈ȈȚ

Ƿ⾻ሱᑿቦᄦǽȻɱʀȺɻǛ⫧ǓέỺȡᐦ༔Ǧ

ǵǓǵ⾻ǬǽˀǺȪəɇȬɐǽɒɖệᇋ⾷」

40 nm⾸Ǜ╄֧ᓺǦǞ⥎։ǦǵǓȚ⾷ࡖ 1⾸ƹ

⶗ǾሱᑿቦᄦǷᠪᑿቦᄦǽɒɖȻɻɥɀɋɐǶ

ǑȚƹǦǚǦ⾻Ǭǽ╄֧ᐦ⢧ǛǸǽȗǕǺǦǵ

ΰȘțȚǚ⾻ǬǽᑿᐦǺǳǓǵǾ๟ঋǺȗǞȞ

ǚǲǵǓǹǓƹ

⶗Ǿ⶗⇃ẫ₰Ǻȗǲǵബ༔ǤțȚƹ⶗⇃ẫ₰

ǽൃׂǶ↝Ǟ☈ȈȘțǵǓȚ᠊Ǿ⾻ȻɱʀȺɻ

ȡẫ₰ԑǶ۰༔Ǧẫ₰ঋǺყլǨȚǢǷ⾻ǤȘ

Ǻ⶗ബ༔ǽȳɁȹʀɑȓ᧯كક᫢ǹൃׂǹǸǶ

ǑȚ1)ƹǦǚǦ⾻కક᫢Ǻ⶗ǷⲲΚǦǮቦᄦȡ

۰༔ǦȗǕǷǨțǿ⾻ȻɱʀȺɻǷȪəɇȬɐ

ǛǸǽȗǕǹቷͲǶ╄֧ᓺǦǓᐦ⢧ȡΰȚǚ⾻

ǨǹȞǰ⅋డẻόكǛ❙ǢȚكક᫢ǹᑿᐦǺǳ

Ǔǵ᮪ȚǢǷǛগչǶǑȚƹ
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㑭ࡖ ⶗ǽ൮ᐦ⢧ƹȻɱʀȺɻέỺǽˀǺȪəɇȬɐǽ൮ệᇋǛ╄֧ᓺǦǞ⥎։ǦǵǓȚƹ
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ᯊ⶗ẫ₰ǽ⶗ہ܋ǽɟɵɃɁȡ╀ȚǷ⾻Ǭǽ

ક᫢ǹൃׂǽগᵳǛᥴ╫ǶǜȚƹᯊ⶗ẫ₰Ǜك

⶗Ǻယ᭭ǨȚǷ⾻ẫ₰ԑȳɁȹʀɑǛؔǜǾǧ

Ȑ⾻ȍǩɟɵɐɻɥɻɟǛҘǓǵẫ₰Ƿ⶗ǽ⫻

ǽୋཀ᳧⫻ȡ⥫මǺǨȚƹ⥫මǽكક᫢ᦹऴǶ

Ǿ⾻ȪəɇȬɐȡ⅋᫘᫢Ǻ᛹╫ǨȚƹǬțǷ۴

ᆣǺ⾻ᯊ⶗ẫ₰Ǿ⥫මǶΰ᧸ǨȚ⥨ả⾷ȻɱȺ

ɒʀɄ⾸ȡୋཀ᳧⫻ǺყլǨȚƹǬǽǮȐ⾻Ȼ

ɱʀȺɻǽո╫ɿہ܋Ǜ❙ǢȚ1)ƹǦǮǛǲ

ǵ⾻ᯊ⶗ẫ₰Ǿ⾻ࡕܦǽكક᫢ᦹऴȡᄏǗȚҘ

ǜȡǦǵǙș⾻⶗Ǿẫ₰Ǻȗǲǵ֝൧ǤțǮୋ

ཀ᳧⫻ǽ˛Ƕكક᫢ǹۀඅǷǦǵہ܋ǤțǵǓ

Ǟƹ

Ǣǽ‬૴ȡ⶗ബ༔Ǻ᜵ᾏǨȚǷ⾻⶗⇃ẫ₰Ǿ

ક᫢ᦹऴǽ☈ᄏǨȚൃׂȡእǮǦ⾻⶗كǽࡕܦ

ǽ˩༔ոǶǑȚȪəɇȬɐǷȻɱʀȺɻǾቦᄦ

⅋⟘ǽᭀ̞ΰ᧸Ǻȗǲǵ⅋᫘᫢Ǻᐦ⢧ȡᐦ᷂Ǩ

ȚǷ̔็ǤțȚƹǦǮǛǲǵ⾻⶗⇃ẫ₰Ǜ֝൧

ǦǵǓȚكક᫢ǹቷͲǛȞǚțǿ⾻⅋డẻόك

Ǻȗǲǵ⶗ǽᐦ⢧Ǿకક᫢Ǻᐦ᷂ǶǜȚǷቃ൏

ǤțȚƹǢǢǶǾ⾻⶗⇃ẫ₰Ǜ֝൧ǦǵǓȚ⶗

ബ༔ǽୋཀ᳧⫻ǽكક᫢ᦹऴȡ▿⵮ᶩી⵮⾷in

vitro⾸Ǻȗǲǵ☈ȈȚƹ

㑯. ȪəɇȬɐǷȻɱʀȺɻǽ⅋డẻό

(2ك

ȪəɇȬɐǷȻɱʀȺɻǽ⅋డẻόكǾ⾻˓

ΰ̞ᭀǽ࣠⃆હǷᲷɻȲȬȚǨࢀઇǺⰢ⒙ǽ‮

᧸Ǻȗș೟ǜ❙ǢǤțȚǷ‬ǗȘțȚƹǬǢǶ

༕ƼǾ⾻ֿ᧳ᢼǷǦǵ͙ᲷȬȲɻǛ᧯༔Ǥțǹ

Ǔᕮ⥫كȳɳȿȮɨǷȲɳɐɲɻ⥫ǽ˛݅ۀඅ

ȡ᧸Ǔǵ⾻ȪəɇȬɐǷȻɱʀȺɻǽ⅋డẻό

ቷͲȡᕷȐȚǢǷǺǦǮƹ۴ǧᥴᨁǶἯ⒒᛹ك

ᙉǾπ᧸Ǫǩ⾻ࡖ 2 ǽⓓΈȡ᧸Ǔǵۀඅᚩಏ

Ƿ pH ȡ֝൧ǦǮƹ

լ᫘ᢼ✤Ǿ⾻ⶲẗಏǽᕮ⥫كȳɳȿȮɨ༃ជ

ᙉ⾻ɲɻ⥫ᕮ᛹ᙉ⾻⛄᫾℉ᨁቻǽȪɎɵȻɱʀ

Ⱥɻ⾷ⰞཷڤමȻɱʀȺɻ⾸ǷǦǮƹȪɎɵȻ

ɱʀȺɻǾɲɻ⥫ᕮ᛹ᙉǺոᄃǦǮƹլ᫘ᢼ✤

Ǿ⾻HAp/Col ǽ⦔⦖ᕉǛ᧯ΧԑǺ⡨Ǔ 80/20

ǷǹȚȗǕǺ☈ᄏǦǮƹۀඅᚩಏǾ⛄ǽΧᚩǺ

⡨Ǔ 40cC Ǜሬȑ۰ᥴ᫢ǹоǶǑȚǷ‬ǗȘț

ȚǢǷǷ⾻ȻɱʀȺɻǛ 40cC ͨˀǶɄɱɉɻ

ǨȚǢǷȡ‬ອǦǵ⾻40cCك ȡሬⶲᚩಏǷǦ

ǵ 5cC ǙǜǺૅᚩ⾷25cC⾸ȍǶǽ 4 ᠊ȡ▚઻

ǦǮƹȍǮ⾻pH ǺǳǓǵǾΧᙉǽ pH Ǜ 7.2
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㑮ࡖ ⓹۰Χǽ۰༔ⓓΈƹ pH ȻɻɐɵʀɱǶ

ɉɭʀɞɥɻɟȡ֝൧Ǧ⾻۰༔ᆣǽ pH ȡʶ

઻ǺǦǵǓȚƹۀඅᚩಏǾᛏᘩǶ֝൧ǦǵǓ

Țƹ

㑯ࡖ ⓹۰Χǽ⢖⣏ࢪ⯍੿ⲩ൮⪣ԥ᭙ƹۡࡖˀǺ࿗

ӱǦǵǑȚ⯍੿ἠླྀࡋҚȗș⾻ȪəɇȬɐǽ

c ⟸ǛȻɱʀȺɻέỺǺᗅǲǵ⥎۹ǦǵǓȚ

ǢǷǛȞǚȚƹ
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」7.4 ǶǑȚǢǷǷ⾻ȪəɇȬɐǽય઻᧯༔ⲏ

ࣕȡ‬ອǦǵ⾻7, 8, 9 Ǻ▚઻ǦǮƹ

۬ቷͲǶ۰༔ી⵮ȡ⢳ȐǮệእ⾻ۀඅᚩಏ

40cC, pH8㏏9 ǽቷͲǶ⾻ࡖ 3 ǺᰳǨᐯǹ⫧ǤǛ

20 mm Ǻ֗⣕ǨȚ HAp/Col ⓹۰ΧέỺǛൡȘ

țǮƹǢǽέỺˀǶǽȪəɇȬɐ൮ệᇋǾ⾻ԥ

᭙ۡˀǺ࿗ӱǤțǮ⯍੿ἠླྀࡋҚǚȘȻɱʀȺ

ɻέỺǽΖ⫧ᅀ۹Ǻ c ⟸⥎۹ǦǵǓȚǢǷǛȞ

ǚǲǮƹȍǮ⾻⓹۰Χǽۀଙ❆ঋɁɢȷɐɳǚ

ȘȻɱʀȺɻǽȳɳɤȵȿɳ࣠ǽہ܋Ǜ⾻⓹۰

Ǻȗș❆ᅀіᲡǦǵǓȚǢǷǛȞǚǲǮƹǦك

ǮǛǲǵ⾻ൡȘțǮ⓹۰ΧǾ⾻ȪəɇȬɐǷȻ

ɱʀȺɻǽ⒙Ⱒᭀ̞ΰ᧸Ǻ❙ࡍǦǮ⅋డẻόك

ᑿᐦǺȗș⾻֝൧ǤțǮ൮ᐦ⢧ȡᐦ᷂ǦǮǢǷ

ǛȞǚǲǮƹȍǮ⾻Ǣǽ൮ᐦ⢧Ǿ⶗ẻόǶ◜Ȑ

ȘțȚȪəɇȬɐǷȻɱʀȺɻǽ൮ᐦ⢧ǺȗǞ

ΚǵǙș⾻᧯ΧԑǶȑ⶗⇃ẫ₰Ǜࡕܦǽكક᫢

ᦹऴȡ֝൧ǨȚǢǷǶ⾻ȪəɇȬɐǷȻɱʀȺ

ɻǛ⅋డẻόك᫢Ǻ╄֧ᓺǦǓᐦ⢧ȡᐦ᷂Ǧǵ

ǓȚǢǷǛᰳތǤțǮƹ

ǬțǶǾǢǽᆣǽكક᫢ᦹऴȡకક᫢ǹ╋᠊

ǚȘ‬૴ǦǵȎȗǕƹȍǩ⾻ۀඅᚩಏǽ 40cC

ǺǳǓǵǾ⾻ȻɱʀȺɻǽᕮ݅ᕮǽ⃖ᕮᚩಏǺ

ʶ⅐ǦǵǓȚ3)ƹȍǮ⾻pH ǽ 8㏏9 ǺǳǓǵ

Ǿ⾻ȻɱʀȺɻǽᵱ⯍᠊⾻ǙȗȂȪəɇȬɐǽ

ય઻᧯༔ⲏࣕ4)Ƿʶ⅐ǦǵǓȚƹǦǮǛǲǵ⾻

ǢǽቷͲǾకક᫢Ǻ╀ǵȑ⾻۰ᥴ᫢ǶǑȚǷǓ

ǗȚƹ᧯ΧǛ⶗ǷǓǕࠔહȡ᤬ൡǦ⾻Ǭǽൖˀ

⭦ǦǮᆣǺ⾻ർⱿәảǶǑȚɲɻǷȳɳȿȮɨ

ȡЄᶩǨȚǮȐ⾻ᕮ᛹ᙉ˛Ƕሬȑય઻Ƕ⮽᛹ම

ǽɲɻ⥫ȳɳȿȮɨǶǑȚȪəɇȬɐȡ⣹ཾǦ

ǮǢǷǾⰞ౐Ǻ۰ᥴ᫢ǶǑȚǛ⾻ȪəɇȬɐǷ

ȻɱʀȺɻǽ⅋డẻόكǷǬǽቷͲȡΩȘǚǽ

ᅀᗕǶ╀ǓǯǦ⾻ԑ⶗጗ǷǦǵ֐᧸ǦǵǜǮǢ

ǷǾⶅ߲ǺоǨȚƹ

㑰. HAp/Col ⅋డẻό۰⓹كΧǽ⶗ẻό

අۀ

ǬțǶǾ⾻ൡȘțǮ⓹۰ΧǾ᧯ΧԑǶǸǽȗ
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㑰ࡖ SD Ṿ Rat Ǻࣆӱ 7 ᅠᬶǽ HE ዓ↠Қƹᯊ⶗

ẫ₰Ǜ⓹۰Χ⒙ⰢǺ⾻⶗⇃ẫ₰Ǜᄽ᧯⶗ബ༔

⤴ǺઇࢀǦǵǓȚƹ

12
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ǕǹۀඅȡᰳǨǯȜǕǚƹ༕ƼǽȸɳʀɟǾ⾻

SD Ṿǽ Rat ⃑⶗Ǻ⫳ǠǮᬼൎ 2 mm ǽ⶗ઃǺ

⓹۰ΧȡࣆӱǦ⾻⶗ẻόۀඅȡ◌ẫǺᎰ╿Ǧ

Ǯ5)ƹǬǽệእ⾻ࣆӱൖ 5 ᅠͨԑǺᯊ⶗ẫ₰Ǻ

ȗȚ⓹۰Χǽہ܋Ǜ◜ȐȘț⾻ǬțǷȊȋ۴ᆣ

Ǻ⓹۰Χࡕܦȇǽ⶗⇃ẫ₰ǽ◧ଣǷ⾻ALP ᘍ

මǽऻগǛ◜ȐȘțǮ⾷ࡖ 4⾸ƹǢțǾ⾻ࣆӱ

ǤțǮ⓹۰ΧǛẫ₰Ǻȗșǃ⶗ǄǷ◜⚃ǤțȚ

ǢǷǶ⾻ᯊ⶗ẫ₰ǺȗȚہ܋Ǜ਀ȍș⾻ǬțǺ

֡ឆǤțǵ⓹۰ΧڽࡕܦȂہ܋᳾Ǻ⶗⇃ẫ₰Ǻ

ȗȚ⶗ബ༔Ǜ਀ȍȚǢǷȡᰳތǦǵǓȚƹ⓹۰

ΧǾ 12 ⢲⫻ͨԑǺǨȈǵہ܋Ǥț⾻ᄽ᧯⶗Ǻ

Έ၁ǤțǵǓǮƹǢǽǢǷǚȘ⾻ൡȘțǮ⓹۰

ΧǾ⶗ǺⲲΚǽẻ༔Ƿ൮ᐦ⢧ȡ྾ǲǵǓȚǮ

Ȑ⾻᧯Χԑǽ⶗ͦ♢Ǻۄș⡛ȍțǵ⶗ǺΈ၁Ǩ

Ț֊ȐǵǽቦᄦǶǑȚǢǷǛȞǚǲǮƹǢǽቦ

ᄦȡɛʀȸɳᣔ⃑⶗ǽ 20 mm ǽ⶗⮼ᄺ⤴Ǻࣆ

ӱǦǵ⾻⶗ǽᗁ᪸ᑿᐦȡᎰ╿ǦǮǷǢȜ 12 ⢲

⫻Ƕ⾻⮼ᄺ⤴ǛȊȋǨȈǵᄽ᧯⶗ǺΈǜ၁ȞȚ

ǢǷǛᅽȘǚǷǹǲǮ2)ƹ

ǢțȘǽệእǚȘ⾻ቊ⓹۰ΧǾ⾻⅋ૐ⶗ᲡᎧ

ǽ⣪අᩲόǺଓǦǵሱ׼ǹ⶗ⓝनቦᄦǷǦǵǽ

අ᧸Ǜቃ൏ǤțȚƹ
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