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What role can glasses play in repairing of our body?
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এǞǽ͆Ǜⶲ⽶Ǻ⅏Ț⡣᧯ǜȚǢǷǛǶǜȚ

ȗǕǺǹǲǮƹǦǚǦ⾻◿ȑ൜ȘǺ⫧᧯ǜǨȚ

ǢǷȡሿȍǹǓƹ᧯ǜȚ⭈ș⾻Ǭǽ᧯ᙆǽẹȞ

șǺ⅏Ț⡣⾻⅋ոǽ⟘ǽࡋșǽǢǷȡ⅋ոǶǢ

ǹǦ⾻Ǭǽ͆᧯ȡ⚼Ǻ⣏ǣǪȚǢǷȡⲬǕƹΧ

ǽʶ⤴Ǜ҈ǳǓǮᆣǺǾ⾻Ǭǽ⤴ոǽᑿ⃆Ǜ౫

⽶ᭀඅǺ⡣ࡋ൩ǨȚǢǷȡⲬǕƹ

ǬǽǮȐǺȍǩᵥʶǺ‬ǗȘțȚᅀᗕǾ⾻⅋

ոǽΧǽ˛Ƕȗș⦔┶ǶǹǓ⤴ոǽ۴ǧẻό

ȡ⾻Ǭǽ҈Ȣǯ⤴ոǺᲡǦǚǗȚ⅋ૐᲡᎧǶǑ

Țƹ⶗ȓ᫾℉ǶǾ⾻ǦǿǦǿǢǽᅀᗕǛǷȘț

ȚƹǦǚǦ⾻ΧǽǸǽ⤴ոȑᠪǞǵǹȘǻ⤴ո

ǶǑȚƹۄșڸȘțǮ⤴ոǺ˃⅋ᨁȡ๫ǧȚǯ

ǠǶǹǞ⾻ѠӴǹ⤴ոǺȑ҈ȡǳǠȚǽǶ⾻֌

ǽᩩตȡ೟ǜ❙ǢǨǢǷȑǑȚƹᓎǺ‬ǗȘț

ȚᅀᗕǾ⾻ർ┶ǹẻόȓࠔહȡ͙ǽ͆ǚȘᲡǦ

ǚǗȚ۴ᲷᲡᎧǶǑȚƹ⃟ℼȓ₈ℼǾ᧯ǜǵǓ

Ț͆ǚȘǶȑᲡǦǚǗȚǢǷǛǶǜȚǛ⾻ံϜ

ǽǬǛ‮Ϝံ⾻ǞǹǶᆂ૓ǛǷǢȚǠǳ╀ȡ‮

ཆ⒈ǺȗșΩȘǚǽᩩตȡ᫘ᩰǨȚǢǷȑǑ

ȚƹൺℼǹǸǾ⃘ᔎǽ͆ǚȘᲡǦǚǗǼǿǹȘ

ǹǓǛ⾻᧯֭ǺံϜǽ๟඀ȡᅽȘǚǺǦǵǓȚ

͆ǛଦǹǞ⾻Ǧǚȑ⃘ᔎȡۅӱț⾻ံϜǺ۴๟

ǨȚ⣻ᅒǾএǞǹǓƹ╦ℋȓ⾻⶗Ǿ⾻̭Ǟǹǲ

Ǯ͆ǚȘǶȑᲡǦǚǗȚǢǷǛǶǜȚǛ⾻Ǣǽ

ई۰ȑံϜ͙⾻ǞǹǶǠǯțǬƹǓǹǞএǛ‮

͆ǽẻόȓࠔહȡᲡǦǚǗȚई۰ǺǾ⾻ྟởۀ

අȡཱǗȚǮȐǺӣᩛָཱ֝ȡስ᧸ǦỮǠǹǠ

țǿǹȘǹǓƹǢțǾ๫ዓᩲȓ᫘᪷මǺଓǨȚ

ǗǵံϜǽ‮ףȡ೻ȐȚǢǷǺǹȚƹמཷ྆

྾ǲǵǓǮ HIV ȓ₈៺ǽȮȬɳɁȡȑȑȘǓ

මǛǑȚƹ⃆ǠȚ۝ۅ

ǬǢǶต⾻ǦⳬࣟǶঋΧȡ₰ẫ౰كոቈǽ‮

ऻᔢոكǤǪ⾻ẻόǺ⡣༔⫧ǤǪǮൖ⾻ตǽ‮

ต⤴ǺࣆᔢǨȚɎȫɋȿɭȰɻɀɓȪɲɻȸȡ

᧸ǓǮԙ᧯ٛકǛᗨᬶȡ⮥ȐǵǓȚƹǦǚǦ⾻

ǢǽᅀᗕǺǙǓǵǾ⾻ẫ₰ȡᠪ≗ᣞຎǶ⾻ʶ઻

ᚩಏ⾻ʶ઻⥫ảࡿ⾻ʶ઻ዿⳬⓝỔᣞຎǺ⫧ቃ⫻

ЄǮǼǿǹȘǹǓƹǓǳǶȑ◿ǶȑπǗȚᗁ᪭

ᅀᗕǺǾǹș⮽ǓƹǦǚȑ⾻Ǭǽཪ⒈Ǿ⶗ǺǙ

ǓǵǾ⾻ȗǕȓǞএઃමɃɱɧɋȷɁǽઃॕ

Ǻ⾻⶗ǽᐦ༔༔ոǽତᢨȡΰȚǢǷǛǶǜȚǺ
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⅏ǲǮᔲ⭵ǶǑȚƹʿᓎәǽ⶗ǽऒȡΰș⾻Ǭ

ǽബȡ֝൧ǨȚᅀᗕǾ⾻ቈǯȞǚǲǵǓǹǓƹ

⶗ǹǸǽቈոك౰ẫ₰Ǿ⾻⶗ⶨᙉǚȘဖۄǤț

ȚǛ⾻Ṑ੿Ƿڌ੿ȡΧঋǶۅṐǤǪ⾻€Ǻ⡣༔

⫧ǤǪ⾻Ǣǽ˛⟘ȡۄșլǦǮ€ම౰ẫ₰

⾷ES ẫ₰⾸ȡ᧸Ǔțǿ⾻ǢțǚȘǸȢǹℼࠔ

ȡȑΰȚǢǷǛǶǜȚǷǦǵ⾻ES ẫ₰ǚȘཀ

ሿǽℼࠔȇǷոكǤǪȚǮȐǽᮾ᳣Ǜᘍ᫘Ǻ⒅

Ȟț⾻Ǭǽཪ⒈ǾᄽǦǓ᧳Ꮱȡ⅟ǨǶǑȜǕǷ

ᗨᬶǤțǵǓȚƹǦǚǦ⾻ۅṐǷǾቊቻ⾻ᓎǽ

ˌͦǽ᧯ܶȡ᧯ȎլǨǮȐǺѿǗȘțǮ᧯ᢼǽ

ǦǞȎǶǑȚƹ̗ી⾻€ȡ੿ૈǽ˛Ƕ₝ǵț

ǿ⾻ᲃ⣕Ƿ۴ǧ 1 ͆ǽ͆⫻ǺǹȚƹᓎǽˌͦ

ǽ᧯ܶǽ⇃ǷǹȚȈǜȑǽȡ⾻ӞǺ᧯ȍțǮ‮

Ǜ⾻؜ཆǺℼࠔǽ⤴ݨǷǦǵཟǓ⾻ަݨǷǦǵ

ȗǓǽǚƹ۴ᲷᲡᎧǽई۰ȑ⾻ቊ͆ǽ౰ẫ₰ȡ

᧸ǓȚई۰ȑ⾻ံϜǓǵțǤǷံ֭Ǜ๟۴ǽ‮

ȚǛ⾻Ǣǽई۰ǺǾံϜǛȈǨȚൡȡ๟۴ǽ‮

ǹǓƹ€ǺǾቈǯ͆ǷǦǵǽ๟⚃ǛǹǓǚȘ⾻

Ǣțȡ⤴ݨǷǦǵཟǲǵȑȗǓǷǓǕ๟╀ǛǑ

ȚǛ⾻ǬțǹȘ๟⚃ȡডǲǮǓȞȕȚᎧᢼ͆⫻

ȡ৓ǜǹȗǕǺཟǲǵȑȗǓǽǚƹǦǚȑ⾻ྟ

ởۀඅȡྨǚǹǓǮȐǺǾ⾻ต₰ẫΧǽ͆ቊ‮

ȡ᧸ǓǵΰǲǮȷɵʀɻ€ȡ᧸ǓǹǠțǿǹȘ

ǹǓƹǢțȘǽཪ⒈ǽ֐᧸ȡ▞ǨǷǓǕǢǷ

Ǿ⾻ǨȈǵǽ᧯ܶǾᵱǦǞ⦔ȢǧȘțǹǠțǿ

ǹȘǹǓǷǓǕ࣠ቊ᫢۰๟ȡைǦǵǓǞǢǷǺ

ǹȚƹ

ǢțǺଓǦǵ⾻͆కቦᄦǽई۰ǺǾ⾻ǓǳǶ

ȑẗಏǽⶲǓ⓯ݨȡগ⦖ǺԙᥰමȗǞΰȚǢǷ

ǛǶǜȚƹ⅋ոȓ͙͆ǽѠӴǹΧȡ҈ǳǠȚർ

┶ȑǹǓƹᩰڤǷǹȚȮȬɳɁȡต⡛ǰ྾Ǻ‮

ȏǢǷȑǹǓƹުⲤǾ⾻͆కቦᄦǛ⾻ᨵᢼۀඅ

ȡྨǞǢǷǹǞ⾻᧯ΧẻόǷ۴ᐯǽᑿ⃆ȡእǮ

ǦൡȚǚ܀ǚǶǑȚǛ⾻౯ǓǺȑ⾻ȴɱɁȓɃ

ɱɧɋȷɁǽ˛ǺǾ⾻ᨵᢼۀඅȡྨǞǢǷǹ

Ǟ⾻ࡕܦǽ⶗ẻόǽԙ᧯ȡϮǦ⾻ǬțǷʶΧǷ

ǹǲǵǦȍǕȑǽǛǑȚƹǢțǷ⦘ୡȓሱᑿⶲ

ո੿ǷẻȎ۰ȞǪțǿ⾻এᐯǹמક᫢ම✤ǽ⓯

ȡൡȚǢǷǛǶǜȚƹݨ

㑮. ⶗Ƿǽệ۰ȡ۝⃆ǺǨȚȴɱɁ

ʶⅺǺ͆కቦᄦȡ⶗ǽᓍ၏⤴ǺࣆӱǨȚǷ⾻

᧯ΧǾǢțȡἠỺමⓀℋǶǷșࡕȎ⾻ࡕܦǽ⶗

ǚȘ⭷⮼ǨȚƹǦǚǦ⾻ȴɱɁȓɃɱɧɋȷɁ

ǽ˛ǺǾ⾻ࡕܦǺἠỺමⓀℋȡӴǞΰȘǩ⾻⶗

ǷᬼယယǦ⾻ǬțǷഁǞệ۰ǨȚȑǽǛǑȚƹ

Na2O-CaO-SiO2-P2O5ṾǽBioglass㈖, Ca10(PO4)6

(OH)2ẻ༔ǽᕮ⥫ȪəɇȬɐǽᠭệΧ⾻MgO-

CaO-SiO2-P2O5-CaF2 ṾȴɱɁȡףᡡ՘ᥴǦ

ǵ⾻ȴɱɁ˛Ǻ⥫ảɝɋảȪəɇȬɐ⾷Ca10

(PO4)6(O, F2)⾸Ƿ b- ȮȱɱɁɐɒȬɐ⾷CaO

〔 SiO2⾸ǽ൮ệᇋȡኝլǤǪǮệᇋكȴɱɁ A

㏏W ǹǸǛǬǽόǶǑȚƹǢțȘǾ⾻᧯Χᘍම

ቦᄦǷܵǿț⾻Ǭțǭțǽቦᄦǽᣀ൰ȡᘍǚǦ

ǵǨǶǺ⦔┶ǹ⶗Ѝ൩ቦᄦǷǦǵી᧸كǤțǵ

ǓȚƹǬǽሞǡഁಏǾ⾻Bioglass㈖⿋ᠭệᕮ⥫

ȪəɇȬɐ⿋ệᇋكȴɱɁ A㏏W ǽⱽǺগǜǞ

ǹȚǛ⾻⶗Ƿệ۰ǨȚǽǺ┶ǨȚᆣ⫻Ǿᠭệᕮ

⥫ȪəɇȬɐ⿍ệᇋكȴɱɁ A㏏W⿍Bioglass㈖

ǽⱽǺ᮲ǞǹȚƹǢțȘǛἠỺමⓀℋȡΰȘ

ǩ⾻⶗Ƿᬼယệ۰ǨȚᥴᨁǾ⾻ᓎǽȗǕǺ◻ᅽ

ǤțǵǜǮƹ

ǢțȘǾǓǩțȑ᧯ΧԑǶǬǽ⒙ⰢǺ⾻⶗ǽ

70 wt㎪ȡڀȐȚᠪᑿᢼ✤ǷⲲΚǽẻ༔ڽȂᐦ

⢧ȡሱǨȚȪəɇȬɐ൮ḩ੿ǽ୧ȡΰȚƹǬǽ

ệእ⾻Ǣǽ୧ǽˀǶǾ⾻ἠỺමⓀℋȡΰȚἠỺ

⇃ẫ₰ȗș⶗ȡΰȚ⶗⇃ẫ₰Ǜ⾻⶗ླྀǦǮ⶗ǽ

⒙ⰢǷ۴ᐯǺ⾻ᘍමكǤț⾻⶗ȡᘍ᫘ǺΰȚƹ

ǬǽệእࡕܦǚȘ⶗ǛΖȂǵǜǵ⾻ࡖ 1 Ǻᰳ

ǨȗǕǺ⒙ⰢǽȪəɇȬɐ୧ǷᬼယယǦ⾻Ǭț

ǷഁǞệ۰ǨȚƹ᧯ΧԑǶ⒙ⰢǺǢǽȪəɇȬ

ɐ୧ȡΰȚ⢦ಏǛᠭệᕮ⥫ȪəɇȬɐ⿋ệᇋك

ȴɱɁ⿋Bioglass㈖ǽⱽǺগǜǞǹȚǽǶ⾻Ǣ

țȘቦᄦǛ⶗Ƿệ۰ǨȚǽǺ┶ǨȚቃ⫻Ǿ⾻ᠭ

ệᕮ⥫ȪəɇȬɐ⿍ệᇋكȴɱɁ A㏏W⿍Biog-

lass㈖ǽⱽǺ᮲ǞǹȚƹBioglass㈖Ǜሬȑ᮲Ǔᆣ

⫻ǺǬǽ⒙ⰢǺȪəɇȬɐ୧ȡΰȚǽǾ⾻۴ȴ

ɱɁǛএ⦖ǽ Na2O Ƿ CaO ȡ܅ȢǶǓȚǽ

Ƕ⾻ΧԑǺࣆӱǤțȚǷࡖ 2 ǺᰳǨȗǕǺ⾻
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ࡖ 1 ệᇋكȴɱɁ A㏏W ǷɱɋɐⲜ⶗ǽᨕⰢǽ⢖

⣏ࢪ⯍੿ⲩ൮⪣ԥ᭙⾷ࣆӱ 8 ⢲ൖ⾸

ࡖ 2 Bioglass㈖⒙ⰢǺǙǠȚȪəɇȬɐബ༔ᑿᐦ
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බ⢦ǺǬǽ⒙ⰢǚȘ Na⾺ Ƿ Ca2⾺ ȬȲɻȡ᛹

լǦ⾻ͦȞșǺΧᙉǚȘ H3O⾺ ȬȲɻȡۄș

⡛Ȏ⾻Ǭǽ⒙ⰢǺএᄋǽ Si-OH ࣠ȡΰȚǮȐ

ǶǑȚƹǢǽ Si-OH ࣠ǾΧᙉ˛ǽ Ca2⾺ ȬȲɻ

Ƿệ۰Ǧ⾻ȓǛǵɲɻ⥫ȬȲɻǷȑệ۰Ǧ⾻Ⱎ

ệᇋǽɲɻ⥫ȳɳȿȮɨȡΰș⾻Ǣțȡ⶗ⲲΚ

ȪəɇȬɐǺ⟵ᲡǤǪȚƹ᛹լǦǮ Na⾺ Ƿ

Ca2⾺ ȬȲɻǾࡕܦǽΧᙉǽȪəɇȬɐ༔ոȡ

ऻףǤǪȚǢǷǺȗș⾻ȪəɇȬɐǽጓ༔ബȡ

Ϯ⢳ǨȚƹǓǲǮȢȪəɇȬɐጓǛ᧯༔ǤțȚ

Ƿ⾻ΧᙉǾ⢡౐ǽᣞຎǶȑȪəɇȬɐǺଓǦǵ

⣏ⳣ݅ǹᣞຎǺǑȚǽǶ⾻ǬțȘǾΧᙉǚȘ

Ca2⾺ Ƿɲɻ⥫ȬȲɻȡǷș⡛ȢǶ⅋ᠬǺ༔⫧

ǨȚƹ

ǢțǛ⾻൝ቻǽ‬ǗᅀǶǑǲǮǛ⾻ሬ⡨Ǿ⾻

Bioglass㈖ǚȘ᛹լǨȚ Na⾺, Ca2⾺ ⥫ȂȹȬڽ

ǹǸǽȬȲɻǛ⾻⶗⇃ẫ₰ǽ⶗ȡΰȚǽǺ⬄ϭ

ǦǮ DNA ȡ֡ឆǨȚǢǷǛ DNA ɉɋɟȡ᧸

ǓǵᅽȘǚǺǤț1)⾻Bioglass㈖Ǜሬȑ᮲Ǔቃ⫻

Ǻ⶗Ƿệ۰ǨȚǽǾ⾻᛹լȬȲɻȑগǜǹҘǜ

ȡǦǵǓȚǷ‬ǗȘțȚȗǕǺǹǲǵǜǮƹǬ

ǢǶ⾻ǢțȘȬȲɻǽ᛹լȡǤȘǺᅤȐ⾻⶗ǽ

ബ༔ȡϮ⢳ǨȚǮȐǺ⾻Ɇɳ㏏ȺɳᗕǶẫઃȡ

এᄋሱǨȚ Bioglass㈖ȡΰș⾻Ǣțȡ⶗Ѝ൩Ǻ

πǙǕǷǨȚ▿ȎǛ⢳ȐȘțǵǓȚƹȴɱɁ

Ǜ⾻͑ൖǬǽᣀ൰ȡ᧯ǚǦǵǸǽȗǕǺඅ᧸Ǥ

țǵǓǞǚ⅟ܬ ǓǷǢȜǶǑȚƹ

㑯. ∜⦔ȡྒǕ⶗Ѝ൩ቦᄦȡ۝⃆ǺǨȚ

ȴɱɁ

ˀ▉ǽ᧯ΧᘍමɃɱɧɋȷɁǽ˛⾻ሬȑⶲǓ

ᑿ፦᫢ഁಏȡᰳǨệᇋكȴɱɁ A㏏W ǶǨȘ⾻

গ⃺⶗ǹǸǽগǜǹ∜⦔ǽףȞȚ⤴ոȡΈǜ၁

ǗȚǢǷǾǶǜǹǓƹǬǽᯊफ़ⰭමǛɚɐǽǰ

૛⶗ǽǬțǺڽǿǹǓǚȘǶǑȚƹᥰࢀǢǽȗ

ǕǹᶏཀǺǾ⾻ɚɐǽǰ૛⶗ȡǦǽǟᯊफ़Ⱝම

ȡሱǨȚɉɇɻ⦘ୡȓɉɇɻ۰⦘ǹǸǽ⦘ୡ

Ǜ⾻⶗Ѝ൩ቦᄦǷǦǵπȞțǵǓȚƹǦǚǦǢ

țȘǽ⦘ୡǾ⶗Ƿệ۰ǦǹǓƹǢțȘ⦘ୡȡ⶗

Ƿệ۰ǤǪȚǮȐǺȑ⾻ȴɱɁ୧Ǜൃᴗǰൡ

ȚƹǮǯǦ⾻Bioglass㈖ȡǢțȘ⦘ୡ⒙ⰢǺᠭ



6

ࡖ 3 ቈ՘ᥴ⾷a⾸⾻NaOH ᕮ᛹ᙉڽȂ 600cC ᡡף

՘ᥴൖ⾷b⾸⾻ڽȂ۴՘ᥴൖ⾻ႹΚΧᙉǺ 3 ᅠ⫻

ᘭ᜼ǦǮൖǽɉɇɻ⦘ୡ⒙ⰢǽȲʀɀȯ⯍੿ո

ӟոኝǺȗȚ Ǥᅀ۹ǽংك

ࡖ 4 ᧯Χᘍමɉɇɻ⦘ୡǽ͆క₌⬄ᶹȇǽඅ᧸

6
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ǜ͛ǠǮǽǶǾ⾻ǢǽȴɱɁ୧ǛΧԑǶ᮲ቃ⫻

Ǻ᛹╫⾻ᘲডǦǵǦȍǕƹ֌ǽ᛹ǠǵᠪǞǹȘ

ǹǓ⾻ǦǚǦ⾻Ǭǽ⒙ⰢǺȪəɇȬɐ୧ȡബ༔

ǦൡȚȴɱɁ୧ȡ⦘ୡ⒙ⰢǺബ༔ǤǪȚർ┶Ǜ

ǑȚƹ

ɉɇɻ⦘ୡڽȂɉɇɻ۰⦘ȡᕮ⥫كɒɐɲȮ

ɨᕮ᛹ᙉǺᘭ᜼ǨȚǷ⾻Ǭǽ⒙ⰢǺɉɇɻ⥫ɒ

ɐɲȮɨȺɳ୧Ǜബ༔ǤțȚƹǢțȡ 600cC

͛⡨Ƕףᡡ՘ᥴǨȚǷ⾻۴Ⱥɳ୧Ǜ⃖ᕮ⾻ǰ૛

Ǧ⾻Ⱎᇋ✤ɉɇɻ⥫ɒɐɲȮɨǽ୧Ǜബ༔Ǥك

țȚƹK2O-TiO2 ṾǽȴɱɁǛ⢡౐ǽ᛹␯ᗕǶ

ȑൡȘțȚǢǷȡ‬ǗȚǷ⾻ǢǽⰞᇋ✤ɉɇɻ

⥫ɒɐɲȮɨ୧ȑȴɱɁ୧Ƿ‬ǗǵȗǓǶǑȜ

ǕƹǢǽȗǕǺ՘ᥴǦǮɉɇɻ⦘ୡڽȂǬǽ۰

⦘ȡɚɐǽΧᙉǺ⡨ǓȬȲɻញಏȡሱǨȚႹΚ

ΧᙉǺᘭ᜼ǨȚǚ⾻ȑǦǞǾ⶗ᓍ၏⤴ǺࣆӱǨ

ȚǷ⾻۴⦘ୡǾ⒙ⰢǚȘ Na⾺ ȬȲɻȡ᛹լ

Ǧ⾻ͦȞșǺࡕܦǽᙉǚȘ H3O⾺ ȬȲɻȡۄ

ș⡛Ȏ⾻Ǭǽ⒙ⰢǺএᄋǽ Ti-OH ࣠ȡബ༔Ǩ

ȚƹǢțȘ Ti-OH ࣠Ǿ⾻Si-OH ࣠Ƿ۴ᐯǺܦ

ǽᙉǚȘࡕ Ca2⾺ ȬȲɻȡۄș⡛Ȏ⾻ǳǓǶɲ

ɻ⥫ȬȲɻȑۄș⡛Ȏ⾻Ⱎᇋ✤ɲɻ⥫ȳɳȿȮ

ɨȡബ༔Ǧ⾻ȓǛǵǢțȡ⶗ⲲΚȪəɇȬɐǺ

⟵ᲡǤǪȚƹӞǽⰞᇋ✤ɉɇɻ⥫ɒɐɲȮɨ୧

Ǿ⾻ࡖ 3(b⾸ǺᰳǨȗǕǺ⾻⦘ୡԑ⤴Ǻ۹ǚǕ

ǺǳțᓎᵥǺ⦘ୡǺᲡ⒅ǨȚ҉ᄩᐦ⢧ȡሱǨȚ

ǽǶ⾻ΧᙉᦹऴˁǶബ༔ǤțȚȪəɇȬɐȑࡖ

3(c⾸ǺᰳǨȗǕǺ⾻⦘ୡ࣠ኑǺଓǦǵ҉ᄩᐦ

⢧ȡബ༔Ǧ⾻࣠ኑǺǦǲǚșࡘ઻ǤțȚƹ

TiO2 Ǿᕮ˛Ƕ SiO2 ǺᕉǦǜȞȐǵତǤǓ᛹╫

ಏǦǚᰳǤǹǓǽǶ⾻Bioglass㈖ǽई۰ǺǾ

Na⾺ ȓ Ca2⾺ ȬȲɻǛ᛹լǦǮൖǺ SiO2 ȑ᛹

լǨȚǽǺଓǦ⾻Ǣǽई۰ǺǾ Na⾺ ȬȲɻǛ

᛹լǦǮൖǺ TiO2 Ǜ᛹լǪǩǺᔞȚǽǶ⾻⦘

ୡǾ⾻ΧᙉᦹऴˁǶബ༔ǤțǮȪəɇȬɐ୧ȡ

͒Ǧǵ⾻ˀ▉᧯ΧᘍමɃɱɧɋȷɁǽई۰Ƿ۴

ᐯǺ⾻⶗ǷǦǲǚșệ۰ǨȚƹǢǽᲷǽ᧯Χᘍ

ම⦘ୡǾ⾻ᥰࡖ⾻ࢀ 4 ǺᰳǨȗǕǺ͆క₌⬄

ᶹǽ⃐⤴Ƿ⅓⋮ǽნǗǷǦǵી᧸كǨȚǮȐ

ǽ⾻ɚɐȇǽ▿⵮᫢π᧸Ǜ⢳ȐȘțǵǓȚ2)ƹ
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ࡖ 5 ⶗ǽᐦ⢧⾷p. 194 in Biomaterials: An Introduction, 2nd Ed., ed by J. B. Park and R. S. Lakes, Plenum
Pub., NY, 1992⾸
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㑰. ዔ⟲මȡሱǨȚ⶗Ѝ൩ቦᄦȡ۝⃆Ǻ

ǨȚȴɱɁ

ˀ▉ǽ⦘ୡቦᄦǾ⾻ᯊफ़ⰭමǺӋțǵǓȚǽ

Ƕ⾻Ǭț⅋ΧǛΧԑǶᯊ၏ǨȚීțǾଦǹǓƹ

ǦǚǦ⾻ǬțȘǾ⶗ȗșⶲǓഈමϭᄋȡᰳǨǽ

Ƕ⾻ࡕܦǽ⶗Ǻ∜⦔ǽףȞȚǽȡ৯ǡ⾻⫧ቃǽ

⫻ǺǾࡕܦǽ⶗ǽكצȡྨǞීțǛǑȚƹᑿ፦

᫢ഁಏȓᯊफ़ⰭමǺӋțǵǓȚǯǠǶǹǞ⾻ഈ

මϭᄋȓংബමǺǙǓǵȑ⶗Ǻ⡨Ǔ᧯Χᘍමቦ

ᄦǽ⫳᫘ǛᕷȐȘțȚƹɚɐǽ⶗Ǿ⾻ࡖ 5 Ǻ

ᰳǨȗǕǺ⾻ɒɖɩʀɐɳǽٸΡǽগǜǤǽȪ

əɇȬɐ൮ḩ੿ǛǬǽ⒙ⰢǺኝլǦǮȻɱʀȺ

ɻἠỺǛగȎǺʿᓎәǺἮȎǑǛǲǮᐦ⢧ȡ

ǷǲǵǓȚƹ⶗ǽ˛Ƕ⾻᧯ǜǵǓȚẫ₰Ǿ 1

Χ᳒㎪ǦǚڀȐǵǓǹǓƹˀ▉ǽȗǕǹම✤ȡ

ᰳǨ͆క⶗ȡൡȚǮȐǺǾ⾻ɚɐǽ⶗Ƿ۴ᐯǽ

ᐦ⢧ȡሱǨȚɒɖȪəɇȬɐ㏏ሱᑿⶲո੿έỺ

⓹۰ΧȡΰțǿȗǓƹǢǽᲷǽ⓹۰ΧǾ⾻۰༔

ሱᑿⶲո੿έỺȡǑȘǚǧȐɚɐǽ⶗ǽȻɱʀ

ȺɻἠỺǷ۴ᐯǽʿᓎәᐦ⢧ǺἮȎˀǡǵǙ

ǜ⾻ᓎǓǶكક՘ᥴǺȗșǬțȘέỺǽ⒙ⰢǺ

ȪəɇȬɐǽጓബ༔ȡ◧❙ǨȚ Si-OH ȓ Ti-

OH ࣠ȡബ༔ǤǪ⾻ǢțȡႹΚΧᙉǺᘭ᜼Ǩț

ǿȗǓǷ‬ǗȘțȚƹ

όǗǿȰɉɴɻ㏏ɛɓɳȪɳȻʀɳӽ⦔۰Χ

⾷EVOH⾸ǽᬼൎ 3 mm ǽέỺȡ⾻̘ᓎәόᢼ

Ǻόșˀǡ⾻ǢțǺȿɱɻȳɋɟɲɻȸ՘ᥴȡ

⒅Ǔ⾻ǤȘǺǢțȡɎɐɱȰɐȵȿȿɱɻ⾻

ᕮ⾻ȰɉɳȪɳȻʀɳ⾻द⥫⾻Ca(NO3)2ȡᚆ

ǫǵΰǲǮ᛹ᙉǺᘭ᜼ǤǪȚǷ⾻Ǭǽ⒙ⰢǺ

CaO-SiO2 ṾǽⰞᇋ✤ǽ⌻୧Ǜബ༔ǤțȚƹǢ

țȡႹΚΧᙉǺᘭ᳒ǨȚǷ⾻Bioglass㈖Ƿ۴ᐯ

ǽᑿᐦǺȗș⾻ࡖ 6 ǺᰳǨȗǕǺХƼǽέỺ

ǽ⒙ⰢǺɒɖȽȬɂǽ⶗ⲲΚȪəɇȬɐǽ୧Ǜ

ኝլǦ⾻ɒɖȪəɇȬɐ㏏ሱᑿⶲո੿έỺ⓹۰

ΧǛബ༔ǤțȚ3)ƹέỺకકǽո⦕ǶǾ⾻ǨǶ

Ǻ۰༔ሱᑿⶲո੿ǽᏩẫέỺȡᐯƼǹəɇʀɻ

ǽʿᓎәᐦ⢧ǺόșˀǡȚཪ⒈Ǜ᫘⣕ǦǵǓȚ

ǽǶ⾻Ǣțȡˀ▉ǽᅀᗕǷẻȎ۰ȞǪțǿ⾻⡨

Ǔଛቻẫ₰ǽ׬ǠǹǦǺ⾻ɚɐǽ⶗Ƿ۴ᐯǽᐦ

⢧ǽɒɖȪəɇȬɐ㏏ሱᑿⶲո੿έỺ⓹۰Χȡ

ΰȚǢǷǛ۝⃆ǺǹȚǷቃ൏ǤțȚƹǢǽᲷǽ

⓹۰ΧǾɚɐǽ⶗Ƿ۴ᵱǽמક᫢ම✤ȡᰳǨǷ

‬ǗȘțȚƹʶᅀ⾻ٛક⾻⍗કǽո⦕ǶǾ⾻⶗

ǽ༔⫧ȡϮ⢳ǨȚ൮⦖ǽɇɻəȷ✤ȡऻᔢǦ⾻

ྎլǨȚཪ⒈ȓ⾻⶗ǽ༔⫧ȡϮ⢳ǨȚ⍗ָǽ⫳

᫘ȑ⢳ȢǶǓȚƹǢțȘȡˀ▉ǽ⓹۰ΧǺẻȎ

۰ȞǪțǿ⾻⶗ệමǺǙǓǵȑɚɐǽ⶗Ǻ⡨Ǔ

⶗Ѝ൩ቦᄦȡൡȚǢǷǛ۝⃆ǺǹȚǶǑȜǕƹ

ǢțȘǾ⾻ǓǳǶȑ◿ǺǶȑπǗȚᗁ᪭ᅀᗕȡ

ံϜǨȚƹ
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ࡖ 6 ȳɳȿȮɨȿɲȹʀɐ᛹ᙉ՘ᥴൖ⾻ႹΚΧᙉǺ 2 ᅠ⫻ᘭ᜼ǦǮȰɉɴɻ㏏ɛɓɳȪɳȻʀɳӽ⦔۰ΧǽᏩ

ẫέỺǽ❒ዶ⯍੿ⲩ൮⪣ԥ᭙
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㑱. Ǚ Ȟ ș Ǻ

ȴɱɁǛ͙ǽቦᄦǺᕉǦ⾻ǸȢǹሱ֐ǹൃׂ

ȡእǮǦൡȚǚȡ⶗Ѝ൩ቦᄦǽո⦕Ƕ 2, 3 ǽ

όȡ࿇ǡǵẴ͒ǦǮƹȴɱɁȓɃɱɧɋȷɁǽ

˛ǺǾ₈ℼ᪷ǹǸǽ ⤴᪷ȡୋ⤴᫢Ǻყଙἠᡄ

ଙǦ⾻ǑȚǓǾףᚩǦ⾻᪷ẫ₰ǯǠȡᔎᜈǤ

Ǫ⾻ǬǽൖǺᓺ౐ǹẻόǽԙ᧯ȡ۝⃆ǺǨȚȑ

ǽȑǑȚ4)ƹȴɱɁǾ⾻͙ǽٛ᪭ཪ⒈ǽո⦕Ƕ

ȑሱ᧸ǹҘǜȡǹǦൡȚמȡ᲎ȐǵǓȚ5)ƹǬ

țȡી⭾ǺٛકᥰईǶ᧯ǚǪȚǚ܀ǚǾ⾻ȴɱ

Ɂᮾ᳣լǜ೟⾻Ǧլ╀ȡמ⃆ࢀᝐǽǬ⾻Ǜ‮

Ǧ⾻ٛ᪭ᥰईǺ୕ǠൡȚǚ܀ǚǺǚǚǲǵǓȚƹ
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