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ӴМ Є  Ӣ Џ  ṅἬשׁ

Graduate Institute of Biomedical Engineering 

 

ӐἬ ᾓ 

ӴМ Є Ӣ Џ Ἤὑ 96 ⇔ד Ӵכ⇔ Ђ ȲἬ ᾼ ế

ѿỒᴏּדᶾⱢМїȲ ᴖ ӢⱢ Џ ԛӢ ế ỒᴏӢ Џ ẒЄѻ Ȳ

ѿ ֥Ӣ ϱ( ꜜ)ȳМ( ꜜ)ȳϯ ( ꜜ)П ᶾ Ȳѿ Ṏ שׁ

ц‚ ₇оἬ ᾼ цЏ ϢИᾼӭ ȴӐἬ Пֵ оц

ᴞӦ⇔ ẁ Ӣ Ӣ ῀דּ Џ ӣПṏֻ ȴ ὑӢ Џ ἬⱢ

ӴἬ צ Ȳ Ӧ ֥ ц ԉ Ȳѿц вҵ ṅשׁ ᴯ֥ᵂ

ȲḆ ϚḔ ẁ Ӣֵао ȴ֝ ȲӐἬ вҵׁשṅ

ᴯ ᴩ ᴯ ᾼׁשṅ֥ᵂ Ȳḕ ҵ ῏ẃӐἬ Ȳױ

Л ӐἬׁשṅ ᾃᴟ вҵּדᶾȳᶾ ȲḆ ẁӐἬ Ӣ ҵ

ꜜП ᾼ ֥ᵂӻ☼ ȴ֯ ֥ᵂ ϱȲ Ϡ═ Ӣ

ᶾȳṸ ᾎӢᶾ Ḋ ꜜ╓ еҨ֥ᵂҵȲṳ үМ Ӗ ȳМЍ

Є ȳМ Є ֥ᵂȲ ֥ ѿ ᴩ ṅȴӐἬᾼשׁ

ṅשׁ ֯ ẃȲד ӦӐ ц דּ ᴯПќ═ϯȲ Ȳӭ›Ữ

Ṝ ӢׁשṅἬ ȴᴖῈ иȲӐἬ ὑẒד∟ Ϥ ∂МП ӣּדᶾЄ

Ȳự ḆֵᾼῈ ӣѿ ֥ӐἬП ц ӢṿӣП Ḗȴ 

ӐἬ ᴥЮ  

1ȳ Џ ԛӢ ȸᵓӣӢᾬᶾ Ѡᾎ ϢЏ ỪẁϢ ᾙ ṿӣȴ

ױ ц ȳӢ ȳиІӢᾬ ȳ ᶩ ȳҵּדȳ ц
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῀ Ȳᵓӣ ᾼӢᾬϢЏ ѿ‚ ẃ ẞ ế

Ừғ ᾼӭᾼȴ 

2ȳ ỒᴏӢ Џ ȸ ֥ ȳדּ ȳоЏȳḊ Ӣᾬ Пᶾ Ȳ

ѿỒᴏḊ Ồᴏᶾ Ɫҏ ȲṿӣỒᴏаԈἨỒᴏ Ȳ֯иІ ϱװ

ȳ ȳ∂ Ӣᾬ Ȳ ᴩ ϱП ȳᾙ Ṯȴ 

 

    Ṽɦ ỒᴏӢ Џ ɧ ɦ Џ ԛӢ ɧẒЄ Ӈ ӭדּ

30 и Ḗȴ Ɏ12 иɏ Ἤ Ɏ21 иɏȲẔМ

в ѿẒЄ и ȲиᵑⱢ Џ ԛӢ ѿцỒᴏӢ Џ Ȳ ӢҠѿ┬

Ẕ ѿцӑẃӢ Ȳ Ἤ П שׁ Ȳậ Ṝ и  

ȴ֯ ֮ Ω Ѡ ȲӐἬѿ ȳΩ цḕדỆứ Ӣ ᾼѠהȲ

ᵗӐἬ ӢϠ ֮ ȴӇ ɦӢ Џ ɧі ẃᴞ Џ ֢ẓЛ֝

￼ ᾼ ȲϠ ẔἬ ֯Ӑ Ҡ ᾼ ӣ Ȳṳה Ẕ҃ד ᾼ῀ Ȳ

ѿ ᾼ ẃ שׁ ֯ Џ ϱȲҠ ᾼ╚ ֪ П ȲⱢѡ∟

ϱᾼ Ḗ ҏ ᾼ ϚḔȴ 

1ȳ Ӈ ȸɦ ɧ Ӧ ȳ ȳ ꜜắ ϢЂᾼ иṹȲṿ

ẃӢ Ȳ Ḇẓצ ᾼϠ Ȳѿ נ ứ ȴḕ Ӑ

Ἤ Ӣ ᴟюϚ Ȳ Ӧ ῏ᾼӻ☼♄ Ȳ

Ғ Ӣҵ ϩṳ Ӣ ȴ 

2ȳ ȸиⱢɦ ɧếɦ ɧȴ ᵶɦỒᴏּדᶾ ɧȳ

ɦ І ɧȳɦӢ ԏ ɧȳɦӢᾬϩ ɧȳɦ Ḋ₇

Ṇ ɧȳɦԏо ɧȳɦỒᴏӢ ɧȳɦ ҅ԏ -Ӣᾬᾬ Ӣᾬо

έɧȳɦ ɧȴ 

3ȳ ɦ ṅɧשׁ в ѻ ѿ╓ Пׁשṅ Ɫѻ Ȳḕ╦ ὑỆứ

ᴩѝ ᵫȳ ⇔ ᵫ Ȳ֯ס∂Ӵ Ӣ Ӵ ᴩׁשṅȳ

֝ Ἠ╓ ᾼ цẦ ϩȴ 

4ȳ ȸ Џ ԛӢ ᵶɦ Ḋ ɧȳɦ Ḋ ᵂɧȳ

ɦӢ Џ ɧȳɦӢ ạṆ ɧȳɦ Ӣ ɧȳɦӢᾬצ о

ɧȳɦ ᾬ Ӣᾬ ɧȳɦỒᴏӾӢ ɧȳɦӢᾬצ Ồᴏ ɧȴ

ỒᴏӢ Џ ᵶɦӢ ɧȳɦỒᴏаԈ ᶾ ɧȳɦỒᴏ

аԈ ᶾ ᵂɧȳɦỒᴏӢ ᶾ ɧȳɦỒᴏӢ ᶾ ᵂɧȳ

ɦӢᾬиІ ɧȳɦӢ Ồᴏ ɧȳɦӢ Ồᴏ ᵂɧȳɦỒ

ᴏӢ ѱ Ṇ ɧȳɦӢ ԏ Ṇ Џ ɧȴ 

5ȳ ═ ( ֥ דּ Ḋȳ3Mȳԓ )ȳỪ(Џׁש ȳ ỒᴏаԈ

⅍)ȳ (үМ ȳМ Є ȳМЍ Є ȳ ȳ Є

)ȳ (ү Є ȳכғЄ ȳ ◦Є ȳ ἆЄ )֥ᵂȲ Ӧ ȳ

ᶩ ἨӢ ц ѠהȲ ӢП ȴ
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ԉ цׁשṅѠ֣ 

ᴟ ד101 9ѣѦȲӢ Џ Ἤӭ› צ 5ᴯ ԉ ȲẔМᵶ 1ᴯ ȳ1ᴯ

ц 3ᴯᵗ Ȳᶁẓצ Ђ ᴯȴ֪ ṅשׁ ȲӐἬ֥ 1ᴯ

( ӴМ Є Џ Ṇѵ )ȳἋ 1ᴯ ҵ ԉ ( Ӵү Є

иІּד Џ ṅἬשׁ )Ȳṳѹ ֤ẃᴞ вẔ҃ṆἬᾼќ

ȲỮ Ҁӭ›ӐἬ Ḗȴӭ›ӐἬ ὑӐἬԉ ›ȲꞋ ṶϚứ

ᾼ Ђ∟ׁשṅП Ἠ῏ẓ ꜜ ҃ Ȳ ȳ ԉ П  Ҕ╗Ḋ

ȳаԈȳ Џ ȳỒᴏӢ ц ȲѹἬצ ṅѻשׁ Ꞌ ӐἬѻ

Ѡ֣ד Ȳ ֥ӐἬ ӴП ȳ ṅѠ֣ȴ֯שׁ 99ᴟ 101 ד

⇔ ȲӐἬ ԉ ֥ ϚԚ Ҕᵶ דּ (ᵶ ₤ȳ )ȳ Ӣ

ȳ Ṏ цүМ ṅשׁ Ԛ 20Ԉ(ẔМ 12ԈⱢֵד₤)Ȳ ᵗ

  44,607,080аȲἬ ῶᾼ SCI ѝ 35 (ẔМ ϚἨ ᵂ῏ⱢӐἬ ῏

23 )ȴᴖ Ϡ ṅЏᵂȲἬϱשׁ Ϸ ֵ ד ᾼῂ ἤὢ Џ

ᵂȲֽ ȳ ᵓ ᴷȳ ѝ ▲ȳ╜Ἀ ȳắ ȳἭ ᶾ Ṏ

ȴӐἬ Ϡ ⅍ȲӦד  П ѻ═Ȳ ϩד ᾼׁשṅȲḕϚ

ᴯׁשṅӢϤ ∟ᶁ ҒϤϚ ṅשׁ ȲḕϚ ⅍(ҔᵶׁשṅӢׁשṅ⅍)

ẁ вׁשṅӢӂ ṅἬשׁ П Ὲ Ȳ ֝ ֯ П ϯȲФד

Ȳ ϩὑד ϩᾼ כ ṅשׁ ᴩȲṳ сׁשṅᾼכὨȴ 
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ἤӢ ⅍  

ɚ╓ ȸ☻ ɛ  

 

ѻ ṅѠ֣Ɫɪשׁ ἤӢ ɫѠ ד ṅвשṅȲׁשׁ Ҕ╗ ἤ

Ồᴏ І ᴩῶ Ḃ ȲṿПכⱢẓӢᾬғ ἤП ἤỒᴏ ІȲ

ṳὑ ҵ ϱ ứӢᾬ Ɫכ ἤ ȴӭ›ᾼׁשṅ…ᵓӣױ

ἤ ֯Ӣ Ѡ П ӣȲᵶ ἤӢ ȳ ἤи ц оц

ӣẃᵂⱢӭ›Ӕ ᴩ П DNA ᶶ ӂүП ẓȴ 

Ồ ᴏṆ ⅍  

ɚ╓ ȸѵ ɛ  

 

ѻ ṅשׁ ѿɪӢ ɫ ɪỒ ᴏӢ ɫⱢѻ ȴׁשṅѠ

֣Ҕ╗ȸ  

 ̧ Џ ПϢЏ ᴨ ˆѿӢᾬד ἤḊ ֥ ҒЏ

ᶾ ᵂҏӢᾬќ▐ȴ  

 ̧ Ồ ᴏ ӢᾬҠ ἤḊ ֯ Џ ϱᾼ ӣˆ֯

ӢᾬҠ ἤḊ ϱ ᵂỒ ᴏ Ȳṳ ӣὑ Џ Ḋ

ϱȴ  

 ̧ ẛ Ӣ ᾼׁשṅˆѿ֢ Л֝ Ṇ ẛ

Ӣ   

Ӣᾬצ Ḋ ⅍  

ɚ╓ ȸ ἔɛ 

  

ṅѠ֣ѻשׁ М֯ ԏḊ (Fluorophores) ԏ ᾬ

(Photosensitizers)ᾼ ṳכ֥ ӣὑӢ ᾙ ȴ ׁשṅ

Ҕ╗ȸ 

 ̧ Ӣᾬ  (Biomarkers) 

 ̧ Ὼּמҵԏ  (Near-IR Sensors) 

 ̧   ІӢᾬ  (Metal-Chelating Biosensors) 

 ̧ ԏ ϩᾙ  (Photodynamic Therapy) 

Ӣ ԏ ⅍  

ɚ╓ ȸ ɛ  

 

Ӑׁשṅ⅍ѻ ṅѠ֣ѿɪԏשׁ ӂү ɫếɪỒᴏ

ᶾ ɫⱢѻ ȴɪԏ ӂүɫᵓӣԏо ᶾ ȲҠ

ὑ ᶩᵛ ѹ ứ Ӣ ᾬ ⇔(ֽᴨ )ἨӢ

о ⇔(ֽ Ϻ) ᶮȴɪӢ Ồᴏᶾ ɫᵓӣỒᴏаԈᾼ

ᾬ о ἤ(ֽỒᴏ  Іᾼῶ Ԛ )ἨӢ

ἤ(ֽỒᴏ ᾼ )Ȳ ḱ

ᾼ ѩȲἨ ᴩ ứ ᾬ   ȴה
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Ӣᾬ ІЮ ⅍  

ɚ╓ ȸὭ ɛ  

 

ѻ ṅѠ֣ⱢɪӢᾬשׁ ІЮ ɫȲϞᵓӣҙ ȳḊ

דּ ȳӢᾬ ᶾדּ ᶾ Ȳ ᵂ Ồ ᴏ ІаԈ Ồ ᴏӢ

Ḋ ȴׁשṅѠ֣Ҕ╗ȸ  

 ̧ Ồ ᴏӢ ІὑӢᾬиІἨ Ӣᾬ ᾼ ӣȸᵓ

ӣḊ ғ ἤḂ ᶾ Ȳ Ғ ІаԈᾼ ⇔ȳ Ϛ

ἤȳӢᾬד ἤȴ  

 ̧ Ồ ᴏӢ Ḋ ᵂȸ Ḋ иІḊ ὑӢ ц

Џ ϱᾼ ӣȲֽȸ ԛӢ ȴ  

Ӣ Ṇ ⅍  

ɚ╓ ȸ ∂Ḽɛ 

  

ṅѻשׁ ѿҠ ṿӣἤӢоװϚה аԈⱢѻȲв Ҕᵶѿϯ

ṅשׁ   

 ̧ Ҡ ה ֥ἤᵍꜟṆ ц Ӫ ṅשׁ ⅍ ѱ

Ṇ  

 ̧ ỒᴏḊ ֥₤аԈ ӣ֯Ӣ  

 ̧ аԈ  
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ҏ  

ЏἬ ὑ ֵ ṅשׁ ᾼׁשṅἬȲ П ӢҠ ЏȳḊ ȳ

Ӣ ȳ ӣ ІȳӢ ԏ ПׁשṅἬȷ П ӢҠ ϤӢᶾе

Ҩȳ Пׁשṅ ᴯȳЏׁש Ἠ שׁ ᴯȲἨ῏ Ḋ ц Іȳԏ

ȲᶁצҠ П ȴӐἬӭ›Бצ 25ᴯ хȲЬ’═ й МȲ

ẔМ 60% (15/25) ᾼ х Ϥ ȲἬ ṶПᴩ ⱢӐּדṆד Ȳ12% (3/25)

ᾼ х ὑ в῀֤ Ἀ Ђ ȴ х ὑӐἬ ẁП ῶΊ

ứȲצ 75%ѿϱᾼ х ⱢЛ ╥с Ἠ ϱ ֥҃ ᾼ Ḗȴ ᴖ

ṕȲӐἬὑ цׁשṅϱПῶ ד ҏᴥȴ 

צ ạцϤ Ѡה 

ӐἬ Ђ Ϥ ѠהиⱢ Ϥ цᴕ Ϥ ϡ ȴ 

1. Ϥ ȸ иѠהⱢ ▲ 100%ȷ Ϥ ᾼἵӢ☼ ȲӦӐἬἬצ ԉ

ц֥ Ӵכ ỗ Ȳ ὑӨ Ӣ ᴩ ▲Ȳ כ▲ Ṽ֢

ỗ Пכ ֤ ᶧᴖכȲ ỗ ∟ ӻӐ ἵӢ ȲԛӦ

ѠὍ ∟Ȳ ậ ṃ Ӣȴ 

2. ᴕ Ϥ ȸ иѠהⱢ ▲ 70%ȳ (Ԛּ֝דӭȸ ѝ)30%ȷϚ ᴕ Ϥ

ᾼἵӢ☼ ȲӦӐἬכӴ ỗ ▲ᾼ иȲᴖ Ɫԓ Ԛ֝ᴕ

)דּ ѝ)ȲӦ Ѡ Ϛ ᴕּדП цכ ȴ כ ỗ

∟ ӻӐ ἵӢ ȲԛӦ ѠὍ ∟Ởеᵉ ȴ 

Ѡה 

ᵿȸhttp://www.bme.nchu.edu.tw  

ȸ(04)22840733 

ȸ(04)22852422 

֮ᵿȸ40227үМӀ ԏ 250   

http://www.bme.nchu.edu.tw/
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ү Ḋ ᾓ  

›ṕ 

    Ḋ…Ɫ ứ Ḗᴖ П ἤ ₇Ȳ ᶾѡדּ ѣ ᾼ ѿц

’ Ḗּדᶾоᾼ ∕ȲԛҒϱү Б Ϥᴔדоᾼῂ ȲѿцМ ȳּר

╜ Ḃ ᾼ ᾌᵗ ϯȲ ’ ᶾדּ ₇ Ḗᾼכ  ԓ ḊӀ

ȴ 

Ḋ ֝ Ϸ╥ᶺ ἬצӢᶾ МȲכ  Ɫᶶ ᾼ ȴ

ד2007 Ɫ ү 515 Ȳᴟ ẞ כБד2011 ү 682 аȲӂᶁḕד

ѿּפ 6.3%ᾼ  כ֥ ȴẔМᶺ כ ḊᾼҏЀ  Ӧ ד2007 ү 290 Ȳ

ᴟ כ ד2011 412 ү Ȳד  כ֥ 9.2 %ȴӭ› вּצפ 38,000

Ḋ Ȳּפ 32,000 ₇ Ҡ Ȳḕפּד 780 аӀ ᾼӢ ȳ

▲ ȳ ЀếϱӀȲ ṷ Ӗ ᾼӢ♄ ếאַ ׄԓ ד ȴ 

ᾼ Ȳᶺ ѻ Ϸ Ȳᴩ╜ Ӣ ᴕԒ

ц ẂȲ Ӣ ₇ Ӣ ȳ ╜ ȳ ᾬ ₇ ᶝȳ ạ

₇ ᶝҳ ᴯҒѿ ẆȲὑ ד99 1ѣ 1ѡכӴ ₇ ᾬ ɎɕTaiwan Food 

and Drug Administration, TFDAɏȲṳ Ḋ ԉ ȲӻӦ Ḋц

о ₇ ẃ ȴTFDAכӴ∟Ȳ ֢ Ḋ Ḃ ╟Ȳ

֥ о Ὑоᾼ ▲ ᾎ Ȳ֯ ╜Ἀ ᴯ ꜜԚ֥֝ᵂ ᵘϩП

ϯȲБ כ ◕ԉ ᾼӭ ȲϚḔϚ ֙═ ֣‚ ц сᶺ Ӣᶾ

Ѡ֣ ȴ 

Ḋцо ₇ ð ᷂ Ӗ Ȳ с  

    ὑ Ḋ ₇ Ӗ Ӣ♄ ₇ ד ȲцẔ ӑẃ ᾼ

ἤȲ ₇ ᾬ ᶝ Ḋцо ₇ ȲἭ ⱢӖ ᷂ Ḋ

ᾼ ԉ Ȳṳ֯ ϯ Ϡг ȲҔᵶדּ Ḋׄԓ₇ ȳדּ

Ḋᾎ ц ȳדּ Ḋ ₇ ȳדּ▲ Ḋ ᶩ

₇ ȳדּ▲ Ḋ ₇ ȳоדּ▲ ₇ דּ ȴ ԓ Ἤצ Ḋ ₇

ᾼ ᾎ ȳ╜ П ứ ᴩȲ ₇ϱӀ›П▲ ᵂ ȲӢ ☼ П ▲

Ȳ ṅשׁ ᶾדּ Ȳ ᴷ Ȳׄԓ ȳ֚ ṶԈ ▲ц

Ȳѿц ῏’ ╟П ȴѿᵘϩЛ ᾼ ẃ Ḇֻּרᾼ

Ӣ Ȳ כ Ϣ ₇ ᾼ ∕ȴ
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צ ὑ Ḋᾼ ἤц ⇔ȲTFDA ὑ ḊПׄԓ ₇ Ȳ

╥ѿ ῏’ Ɫ їȲиᵑ Ӣ ȳϱӀ›᷂ ȳϱӀ∟ ц ц

₇ ҳ ◕Ȳẃ ḊПׄԓἤȳצ ἤ ₇ ( 1)ȴѿ

ϯиᵑ ҳ ◕П ╟ : 

 

 

1.ʌ Ḋ ▐  

 

- ’ Ḋ ₇  

ᶺ ᴞ ד86 ╟ Ḋ ṏ (Good Manufacturing Practice, 

GMP)Ȳ═ ѿ GMP ֮▲ ц QSD(Quality System Documentation) ▲Ѡ

Ȳה вȳҵ Ḋ ῏ᶁ∂Ӵ ═ ֥ ṏ П₇ Ṇ ȴ

ӭ›ắỗ ҅╟▲ Ҕ╗Џׁש ᶾ Мїȳ ᾎϢү І М

їȳ  Џ ṅשׁ Мїц ᾎϢ Џ ᶾ Мї ҳ ȴ ᴟӖ

ἉѦȲד101 Ḋ GMPц QSD Ҡ ẗצ ҠԈ Б 3,596Ԉȴ 

    Ɫ Ϛ Ȳ Ӣ ὑЭ (102) 3 דѣеᵫɦ ᾬ ṏ ⁄ɧ

ц Ӕɦ ᾬ Џ ɧȲ ᴩ ISO 13485П ᾪד2003 Ȳṳ ɦ ᶩ

ӣ Ḋɧцɦӑ ἨЛẓ ғ П Ϛ ḊɧȲϷ ╥ᵅ

ἤ Ḋ ԓ Ϥᴞѻἤ ֥ Ḋ ṏ Ȳ ԓ ╟

GMP Ȳ с в Ḋ ₇ ȴ 

http://www.pidc.org.tw/zh-tw
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ϱӀ›᷂ -ѿ ▲ Ḋׄԓἤцצ ἤ 

   Ӣ ᴞ ד94 6ѣ 30ѡ Ḋԓ ԝ Ȳϴ ֥ Ṷᾎц Ḋ

ᾎ ứП ḊȲᶁ ậ Ҡ ∟ȲỞ ȳ Ϥ ȴ ᴟ Ἁד101

ѦȲԚצ 32,774 Ḋ Ҡ ȲẔМּפ 20%Ɫ ₇ȷ80%Ɫ Ϥ ₇ȴ 

 ϡȳϮ Ḋ▲ Ȳ֯ с ▲ ц₇ ϱȲTFDAᴞ ד99

∟Ӵכ еᵫֵ ╟Ȳ Ҕᵶɦ Ḋ ᴿ₇ᵒứ☼ цẗ Ө

ὙɧȲɦ ϡ ѹ ᴿ₇ Ḋ▲ Ө П о☼ ɧȳɦ Ḋ ᶩ

ц Ḇ П о ▲ ᶧɧцɦ о Ϯ ҵ Ḋ и₇ П

▲ ☼ ɧ ȲױҵȲṳṼ ḊП иᵑ∂Ӵ ц Ԓ ▲

ạȲׁש 37 Ḋ ₇ ᶩ›ᶾ Ȳ 1,002 ȳ Ϥ

ἤП ▲ цה ᵂ Ѡה ȲБ ẞ ד с ▲ Ȳ Ḋ

₇ϱӀ ц ₇Пׄԓ₇ ȴ 

 

ϱӀ∟ -Ɫṿӣ῏ ׄԓ  

Ḋậ ϱӀ Ҡ∟ȲⱢцנ ₇ ҷц ֚֯ ṳᵛ ḂӔȲ

TFDA∂ Ṇ о ạ⇔Ȳ Ԓὑ ד92 Ȳ ∂ ԓ ᾬЛṏч Ṇ

цԓ ᾬЛṏ₇ Ṇ Ȳ ױ ạȲҠᵛ ₇ϱӀ∟ׄԓἤ

Ȳ֝ ᴷṳ ᴩ ╟ȴ ḊЛṏч цЛṏ₇ Ԉ Б

Ӧ Пד99 49Ԉȳ366Ԉ сᴟ Пד101 285Ԉц 1422ԈȴTFDAṳ

П ḊȲṼ Ṷᾎ 45 ц ᾬׄԓ ᾎȲ Ḗ ᴩϱӀ

∟ ṳứ ֫ ȴ 

ҵȲTFDAḕѡѻױ Ԓ ӁП Ḋ Ȳ ᴟ ד101 12ѣ

ἉѦȲԚצ 1385⁄ ₇ ȳ1119⁄֫ן ῀ȲṳБ еӁẔМ 160⁄ὑԓ

ᾬЛṏч Ṇ ȴҫᶺ ὑ ד99 12ѣ 17ѡҒϤ Ḋᾎ Ừ

Ѡ ɎIMDRFɏ ϯѻ ᵫӻ Ṇ ɎNCARɏȲ Ӧ Ṇ ֢ן

П Ḋ֫ן ῀ȳׄԓ ȳ ȳ ₇ ῀цẔ҃ ₇ ᵫ

Ȳѿцנ ậ֪ ╟Ȳᴟ ἉБד101 649Ԉ ȴ
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2. ḊϱӀ∟ ạ 

 

ц ₇ - ☼ ׄԓ ―Ӗὢ  

ӆựȲ ₇Б ṶȲⱢ’ Ӗ ṿӣ ḊПׄ

ԓȲTFDAὑ ד101 11ѣ 1ѡеᵫɦ ὑ П Ḋц

ᴩ Ṷ ɧȲὙ ȳҠ Ḋ цӖ ᾃ Ṷ

Ȳ ẁ ῏ậ ḊП ḆҒ―ᵓҵӼ ׄԓȴҫҵȲ שׁ П

ṏ☼ ɎGood Distribution Practice, GDPɏȲ ’ Ḋ Лắ☼

ᴖ ₇₇ Ȳṳ צ Ғ Ḋ ȴ
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צ ╟ כ ӭ  

    Ḋ Ȳ ҳ ◕П ╟ ȲױҵȲ ὑ с

Ḋ₇ Ȳצϡ ╟: ҔᵶԓѠᴯᾼᾎ ᾎ

ẦếоȲҒ Ӂᶝ Ӏ Ȳѿֵао Ȳ ү ₇ ȲӁᶝ ҵӀ Ȳ

ᶙ צ כ ӭ ȴ 

    TFDA ὑ Ӵɦכד100 Ḋᾎ МїɧȲכӴὢ Ϛ ЀȲḕ

ד ẁ 2000Ԉ ḊϚ ᾎ ȴױҵȲ ӑὑ вϱӀȳỮׁ֯ש

МП ϡȳϮ ḊἨֵ ֵМї Ḋ ᶩ Ө Ȳ ẁ

ȲБצ ҒᶶӦ שПׁꜜשׁ ὨȲכ С ꜜ ₇оϱӀᾼ

Ḕȴכғ ₇Ȳ ҏϮ ϚṾ ȲҔ╗ԓ Ϛᾼ ᾙ ᶩ

Ȳ ԓ Ϛ ϱӀ ֪₤ иІ Ȳ Ϛᾼ ẻ

ᵮМѦᾙ ᶩ Ȳѿц ϚᾼϚ ϢЏѲה Ȳ ᴖậ҅ Ѐ ₇Ȳ

ҫҵ ᾙצ ἤ ᷉ᾼ ᴯỆứṆ ѿцӣὑ П︢ᶈẓ

₇ȲϷ╥ Ϛȴ 

    ҫҵȲ֯ с ṛ֣ ȲTFDAБиᵑ ☺ȳМ Є ȳԝќ

ȳ ȳ ᶙכ ֥ᵂ ᶱ (Memorandum of Understanding, MOU)Ἠᶾ

֥ᵂѠ Ȳ ѠФ‒ӻ☼Ȳ ᾬ П ӻ Ȳצ ю ▲ц

▲ ȲҒ ₇ϱӀ ȴTFDAכӴᴟЭ ֵ Ḋᾎ שׁ Ȳ

ꜜ ȴ99דᶺ TFDA ⱷ   Ṹ☺ Ḋᾎ ế ɎAHWPɏ

ỪѠ ѻ ȲױⱢᶺ ⇔ Ȳ Ϸᾨậẞᶺױ ὑ ד101 11ѣ 2ѡ

ᴟ 8ѡѻ 17ựṸ☺ Ḋ ế ד Ɏ17th Asian Harmonization Working 

Party, (AHWP) Annual Conferenceɏ Ṇԝ ȲԚצ 27 ȳ300 Ϣ ֤ ҒȲ

ϯү Ḋ ҭѿẃצ Ғ ȳֵ֢ ╜Ἀᾎ Ϣ Ϣ ֵц

ҵ ֤Ϣ ֵПϮֵּנ ( 3)ȲЄЄ Ғᶺ ṓ⇔Ȳ ᶺ

Ḋᾎ цᶾ ȴЭ(102)ד 3ѣᶺ Ḇ҅ῶ AHWPȲ Ғ Ḋᾎ

(IMDRF Management Committee) ȲԛװⱢᶺ ẓּט ἤ ȴ 
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3  17ựṸ☺ Ḋ ế ד  

 

 

    Ḋ╥ԓӖ ᾼ Ȳ ὑԓӖἬ Ɫ Ḋ₇ ᷂ ᾼ ԉȲ

TFDA Ḋцо ₇ Ȳ ὑ₇ ᾼ ḖḆ╥Л ᶔẦȴ ᶾדּ

ḔȲ₇ ԛ ȲϷᶦ ẞֻ Ḇֻᾼ ӭ ȴ ֯ Ḋ

цо ₇ ᾼ ═цᵘϩПϯȲ Ḋ₇ ׄԓ ạ⇔ ѡ Ȳԓ

Ϣ Ԓԓ ṿӣ ᾼ ḊȲ Ӗ Єᾼ  ȴאַ
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ד102 Џ ᴕ ד  

Ӑ ὑ ד2013 8ѣ 3ѡ(г) ᴩӐד⇔П ᶩЏ ȳ ᶾ ȳ

Џ П Џ ᴕ ȴЭדᴕ ⱢȲ Ὅ ῏ȲӼҠ Ғᴕ ȷ

 ᴕ῏Ȳᴕ ∟ȲӇ ᶙכϤ Ө ṳ ȲИҠ ᴩ ᶧȴ

Ϥ ד ứ ᴟ Ϥɦ֢ה ᾎ ῶ ϯ ɧȲ ᴕɦМ Ӗ Ӣᾬ

Џ Ϥ Ө ῀ɧ(http://www.bmes.org.tw/down_list.php)ȴ 

 

Џ ᴕ ֤Бὑ ד102 7ѣ 1ѡ ѦȲ ֤ Эד צ 318֤ᴕ

Ӣ Ғ ᴕ ȴᴕ Ὠ ὑ 8ѣἉѿ ẗ ᵑ ῀ṳеᵉὑ ϱȴ

ᴕ Ȳ ᴟ Џ ▲ ȴ 

ѡ ȸ2013ד 8ѣ 3ѡ(г) ϱр 09:30-11:30 

Ѐ ѡ ȸ2013ד 8ѣ 3ѡ(г) ϯр 13:30-17:00 

ᴕ ֮ ȸṂӴМ Є Џ (32023 М ӀМҖ 200  

 

http://www.bmes.org.tw/down_list.php
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2013 Vol. 33, No. 2 

 

Review: Vitreous Cryopreservation of Tissue-engineered Compositions for Tissue 

Repair 

Zhi Wang, Ting-Wu Qin 

 

The most important strategy in tissue engineering is combining scaffolds with living 

cells to form tissue-engineered compositions (TECs) to promote the repair and 

regeneration of tissues. Such scaffolds are expected to support cell colonization, 

migration, growth, and differentiation, and to guide the development of the required 

tissues. TECs stored at ambient temperature require expensive human involvement to 

satisfy metabolic demands and can potentially be infected and biologically altered. For 

the commercialization and large-scale clinical applications of tissue engineering, 

long-term and stable methods that preserve TECs that contain living cells and maintain 

their adhesion to scaffolds are required. Cryopreservation can be achieved by 

vitrification, which can improve the post-rewarming viability of cells and reduce intra- 

and intercellular ice formation. The present paper reviews the literature and clarifies the 

basic technological advances of vitreous cryopreservation of TECs. The specific 

requirements for the vitreous cryopreservation of TECs are defined. The 

physicochemical basis for vitreous cryopreservation, cryoprotectant properties, and 

model studies are emphasized. Examples of TEC vitrification are given. It is concluded 

that vitrification is a promising method for the preservation of TECs and is likely to lead 

to the off-the-shelf availability of TECs for tissue repair. 
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Influence of Looped Colonoscope on Deformation of Intestinal Wall in 

Colonoscopy 

Wu-Bin Cheng, Yun-Yun Di, Sivaruban Kanagaratnam, Michael Moser, Edwin M. 

Zhang, Wen-Jun Zhang 

 

Colonoscopy that is a very commonly carried out procedure has several problems, 

including a risk of perforation of the colon and significant discomfort for patients. Loop 

formation can be the reason of these problems. Loop formation is further associated with 

the configuration of the colon, in particular the rectum-sigmoid and sigmoid-descending 

segments that have a small curvature and ñSò-shaped profiles where the looped 

colonoscope exerts a quasi-static force on intestinal wall, and then results in deformation 

of the intestinal wall. Variable-stiffness colonoscope and over-tube colonoscope may be 

used to prevent loop formation; however, conflicting results relating to their use have 

been reported. In this paper, influence of a looped colonoscope on deformation of the 

intestinal wall is analyzed. It was found that the flexural rigidity of the looped 

colonoscope contributes deformation of the intestinal wall. 
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Enhanced Migration of Whartonôs Jelly Mesenchymal Stem Cells Grown on 

Polyurethane Nanocomposite 

Chih-Yang Huang, Chien-Hsun Lin, Tung-Tso Ho, Hui-Chen Chen, Mei-Yun Chu, 

Wei-Shen Sun, Wei-Chien Kao, Huey-Shan Hung, Shan-hui Hsu 

 

Mesenchymal stem cells can sense and respond to substrate stiffness and topography, 

which modulates their differentiation into special cell lineages. Vascular cells reside in 

an elastic extracellular environment and are subjected to normal as well as shear forces. 

Polyurethane (PU), a synthetic elastomer, is investigated in this study for its potential to 

promote the attachment and migration of Whartonôs jelly mesenchymal stem cells 

(WJMSCs). A nanocomposite of PU containing gold nanoparticles (PU-Au) with 

distinct phase separation on the nanometer scale is also tested because it provides better 

mechanical/topographical cues compared to those of pristine PU. PU-Au up-regulates 

the protein expression of focal adhesion kinase (FAK)/Rho-GTPase/matrix 

metalloproteinase-9 in WJMSCs upon the stimulation of vascular endothelial growth 

factor (VEGF) and stromal-derived factor-1 (SDF-1). Furthermore, PU-Au improves the 

attachment and migration of WJMSCs and increases the expression levels of cell surface 

markers such as CXCR4 and 5ɓ3 integrin after VEGF and SDF-1 stimulation. 

Collectively, these results suggest that elastic nanocomposites such as PU-Au may 

enhance WJMSC migration in response to tissue and blood vessel injury, which may in 

turn contribute to neovascularization in a vascular lesion. 
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Effect of Chang Run Tong on The Biomechanical and Morphometric Remodeling 

of Colon and Rectum in Streptozotocin-Induced Diabetic Rats 

Hong Sha, Dong Zhao, Jingbo Zhao, Guifang Liu, Zhong Zhen, Pengmin Chen, Xiaolin 

Tong, Hans Gregersen 

 

The present study investigates the effect of Chang Run Tong (CRT) on the 

biomechanical and morphometrical remodeling of colon and rectum in 

streptozotocin-induced diabetic rats. The colonic and rectal segments were obtained 

from diabetic (DM), CRT-treated diabetic (T1, high dosage: 50 g/kg/day; T2, low 

dosage: 25 g/kg/day) and normal (Con) rats. The experimental period was 60 d. The 

blood glucose level and body weight were measured. The circumferential length, wall 

thickness, and opening angle were measured from the segments in the no-load and 

zero-stress states. The residual strain was computed from the morphometry data. The 

step-wise distension was done on the colonic segment (from 0 to 20 cmH2O). The 

circumferential and longitudinal stresses and strains were computed. The blood glucose 

level was significantly higher and the body weight was significantly lower in the DM, 

T1, and T2 groups compared to those in the Con group (p < 0.01, p < 0.001). The 

glucose level did not differ among the DM, T1, and T2 groups. The wet weight per unit 

length to body weight ratio, wall thickness, cross-sectional wall area, opening angle, and 

absolute value of residual strain of colonic and rectal segments in the DM group were 

significantly higher than those in the Con group (p < 0.05 and p < 0.01), and those in the 

T1 group, but not those in the T2 group, were significantly lower than those in the DM 

group (p < 0.05, p < 0.01). Furthermore, the circumferential and longitudinal stiffness of 

the colonic wall in the DM group was higher than those in the Con group. T1, but not T2, 

treatment could significantly decrease the colonic wall stiffness in both directions 

(p < 0.01). CRT (high dose) treatment could partly restore the morphometric and 

biomechanical remodeling of the lower gastrointestinal tract in diabetic rats. 
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Effects of LED Light Irradiation on Human Foreskin Fibroblasts and Its 

Implication to Wound Healing 

Yueh-Feng Hsieh, Jui-Hsiang Hsieh, Eng-Kean Yeong, Wen-Tyng Li, Yu-Chi Chou, 

Ruoh-Chyu Ruaan 

 

 

The photostimulation of skin can possibly improve wound healing. However, the effects 

of light stimulation on the process of wound healing are not fully understood. This study 

shows that red light emitted from a light-emitting diode (LED) device can effectively 

stimulate the proliferation of human foreskin fibroblasts (HFFs) and the synthesis of 

important cytokines related to wound healing. The proliferation of HFFs was found to be 

significantly accelerated after exposure to a red LED light (630 nm) at 16.3 mWcm-2 for 

400 seconds. The syntheses of Transforming growth factor beta 1, Keratinocyte growth 

factor, and Adenosine triphosphate were increased by light irradiation. Importantly, our 

findings indicate that the LED light irradiation could stimulate the proliferation of 

fibroblasts and may facilitate the wound healing. 
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Effects of Matrix Viscoelasticity on HepG2 Cell Metastasis in A Microfluidic 

Device 

Qun-Fang Ye, Shao-Xi Cai, Xiao-Zhen Dai, Xiao-Qing Yan, Mi-Sha Zou, Zhiling Xu 

 

Cancer metastasis is a complex dynamic cascade with multiple steps, and is influenced 

by various kinds of biochemical and biophysical factors in the microenvironment. The 

stiffness of the substrate is considered one of the most important factors for appropriate 

physiological function in numerous contexts. The extracellular matrix (ECM) around the 

cell is a material with viscoelasticity, the role of which in the cascade of events of cancer 

metastasis is poorly understood. This study establishes a 3D metastasis research model 

to investigate the influence of ECM viscoelasticity on the cascade of events of cancer 

metastasis in a suitable in vitro microenvironment. In the model, tumor cells and ECM 

can be precisely patterned in microfluidic channels, affording cancer cell an in vivo-like 

pathophysiologic three-dimensional (3D) microenvironments. The viscoelasticity of 

collagen gel was controlled via collagen gel concentration, measured by rheometer. The 

effects of viscoelasticity on the viability, cytoskeleton, invasion, and migration of 

hepatocellular carcinoma (HepG2) cells were investigated. our results reveal that the 

viscoelasticity of collagen gel increased with increasing concentration of collagen. The 

viability decreased with increasing viscoelasticity. The cytoskeleton seems denser in 

collagen gel with high viscoelasticity. The migration rate decreased with increasing 

viscoelasticity. These results suggest that the microfluidic device fabricated as a 

metastasis model could provide an in vivo-like pathophysiologic microenvironment for 

cancer cells to monitor the response of cancer cells to changes in their environments in 

real-time. We conclude that the viscoelasticity of collagen gel, mainly the elasticity, 

plays a role in the viability, cytoskeleton, capacity, and rates of invasion and migration 

of HepG2 cells. 
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Plasma Treatment of Random and Aligned Electrospun PCL Nanofibers 

Da Yan, John Jones, Xiaoyan Yuan, Xinhua Xu, Jing Sheng, James C-M Lee, Guiqiu Ma, 

Qingsong Yu 

 

Plasma treatment of electrospun poly(Ů-caprolactone) (PCL) nanofiber random mats and 

aligned meshes is studied. The changes in the surface chemistry, and mechanical and 

biological properties of the PCL nanofibers induced by NH3 + O¬2 plasma treatment 

are evaluated using surface contact angle measurements, X-ray photoelectron 

spectroscopy (XPS), scanning electron microscopy (SEM), tensile tests, and cell culture. 

It was found that plasma treatment resulted in a significant increase in surface 

hydrophilicity of the PCL nanofibers, with the water contact angle reduced from ~135° 

to 0°. XPS surface characterization indicates that the plasma treatment introduced new 

functional and polar groups on the fiber surface. Tensile test results show that, after the 

plasma treatment, the ultimate tensile strength and the ultimate strain of both the PCL 

nanofiber random mats and aligned meshes were reduced. The phenomenon indicates 

that the plasma etching effect occurred on the PCL nanofiber surfaces. When cultured 

with mouse osteoblast cells (MC3T3-E1), the plasma-treated PCL nanofiber random 

mats and aligned meshes yielded much higher cell proliferation rates compared to those 

obtained for the untreated controls. Environmental SEM examination shows that the 

plasma treatment significantly enhanced cell growth along the aligned PCL nanofibers. 

These results indicate that plasma surface modification of electrospun nanofibers has 

great potential in the development of novel polymeric scaffolds for tissue engineering 

applications, such as bone healing and cartilage repair. 
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In Vitro Cell Study of Possible Anti-inflammatory and Pain Relief Mechanism of 

Far-infrared Ray-emitting Ceramic Material  

Ting-Kai Leung, Yu-Chuan Liu, Chien-Ho Chen, Hsieh Nien-Fang, Kun-Cho Chen, 

Chi-Ming Lee 

 

 

Inflammation and pain are the major chronic symptoms in geriatric medicine. This study 

examines the possible mechanism of a far-infrared ray-emitting ceramic material 

(bioceramic) on these symptoms using cell models. Effective doses of 

lipopolysaccharides (LPS) were added to induce acute episodes of inflammation in 

murine macrophage (RAW 264.7) and human chondrosarcoma (SW1353) cells. The 

inducible nitric oxide synthetase (iNOS), cyclo-oxygenase-2 (COX-2), and 

prostaglandin E2 (PGE2) levels were determined for the cell lines. Biocermic treatment 

was found to have significant inhibitory effects on COX-2 and PGE2 and a probable 

effect on iNOS in the cell models of LPS-mediated inflammation. Bioceramic treatment 

may be an alternative method for palliative pain control to reduce chemical drug 

dependence for the protection of renal functions in the chronic pain disease population. 
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Design and Validation of Perfusion Bioreactor with Low Shear Stress for Tissue 

Engineering 

Anneh Mohammad Gharravi, Mahmoud Orazizadeh, Mahmoud Hashemitabar, Karim 

Ansari-Asl, Salem Banoni, Ali Alifard, Sina Izadi 

 

The generation of three-dimensional tissue substitutes in vitro requires the development 

of new culture strategies, including bioreactor concepts. The present study designs and 

validates a perfusion bioreactor to facilitate skeletal tissue engineering. The perfusion 

bioreactor has four main components: a culture chamber, a circulation unit, which 

consists of a peristaltic pump and silicon tubes, a mechanical device, and sensors. 

Analysis of flow behavior within the bioreactor was performed using computational 

fluid dynamics (CFD). Flow distribution was determined using dye tracer experiments to 

visualize the mixture effects with and without alginate hydrogel. Bovine chondrocytes 

were isolated from nasal septum, seeded into alginate hydrogel, and cultured 

dynamically in the perfusion bioreactor. 7-µm sections of bouin-fixed and 

paraffin-embedded alginate/chondrocyte constructs were prepared. The sections were 

stained histochemically for cell and tissue morphology assessments. Results of CFD 

indicate a very low wall shear stress on the surface of the culture chamber at a flow rate 

of 0.5 mL/min. The peak velocity and maximum wall shear stress were 8.816 × 10-4 m/s 

and 0.001237 dyne/cm2, respectively. Under a steady flow of 0.5 mL/min, nearly all of 

the dye was distributed through the alginate gel. An average mixing time of 5-7 min was 

obtained with the perfusion bioreactor setup. After 12 days of chondrocyte culture in 

alginate, all chondrocytes were clearly surrounded with a stained matrix. The matrix 

volume surrounding each cell increased with time. In the matrix, fairly large round cells 

rich in cytoplasm were scattered individually or as an isogenous group at two weeks. 

Chondrocytes were housed in lacuna-like structures. The dissolved oxygen and pH of 

the culture medium were approximately constant at biological levels. The developed 

perfusion bioreactor is demonstrated to mimic various environmental conditions found 

in vivo for cartilage tissue engineering. 
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Optimization of Intradural Spinal Cord Stimulator Designs via Analysis of 

Thoracic Spine Imaging Data 

Stephanus Viljoen, Brian D. Dalm, Chandan G. Reddy, Saul Wilson, Charles Smittkamp, 

George T. Gillies, Matthew A. Howard III  

 

Axial magnetic resonance images of the thoracic spinal cord of 50 patients are analyzed 

in order to measure the length of the dorsal arc span between the dorsal root entry zones 

for the purpose of optimizing the mechanical design dimensions of the Human Spinal 

Cord Modulation System (HSCMS), which delivers electrical stimuli directly to the 

spinal cord. Two mathematical approaches are used to assess the data, with validation of 

the results conducted via a direct physical measurement using a magnified image. 

Results show that the nominal value of the arc length is 6.7 ± 1.0 mm (1 ), with high 

and low values of 8.8 and 5.1 mm, respectively. The mean radius of the spinal cord was 

found to be 3.6 ± 0.5 mm. Taking into account previously reported measurements, it is 

suggested that values at the high end of this range be used for further morphometric 

studies of the cord in the thoracic region. The implications of these findings on the 

design of the HSCMS are discussed. 
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Effects of Substrate Rigidity on Human Hepatic And Hepatocellular Carcinoma 

Cell Migration Behavior  

Yan-zi Yangben, Hong-bing Wang, Qiao-yan Tan, Song Li, Li Yang 

 

During cancer cell metastasis, the microenvironment stiffness around tumor cells 

dramatically changes. This study investigates the effects of substrate stiffness on cell 

migration behavior, especially on the mesenchymal and amoeboid migration adoption of 

human hepatic (L02) and heptatocellular carcinoma (HCCLM3, abbreviated as M3) 

cells. Polyacrylamide gels with different various stiffnesses were prepared by varying 

the concentration of acrylamide and bis-acrylamide. The cell morphology and migration 

were observed using recorded by a microscope observation, and cytoskeleton 

organization was visualized by F-actin staining. In addition, the expressions of cofilin 

and integrin ɓ1 were analyzed by western blotting, and matrix metalloproteinase-2 

(MMP-2) levels were measured by zymography. The rigid gel promoted the 

mesenchymal mode of cell migration via the maintenance of directional migration, 

organization of polarized stress fibers, and enhancement of MMP-2 and integrin ɓ1 

expression. Conversely, the soft substrate induced the tendency for amoeboid migration, 

with loss of directional migration, deprivation of actin stress fibers, and a decrease of 

MMP-2 and integrin ɓ1 expression. Furthermore, L02 cells exhibited typical 

mesenchymal migration on rigid gel but M3 cells did not. The soft gel induced M3 cells, 

but not L02 cells, to adopt amoeboid migration. These differences in L02 and M3 cell 

responses resulted from the differences in the cell intrinsic properties (i.e., the pattern of 

cytoskeleton organization and the expression of migration-related proteins). Our 

findings suggest that substrate rigidity amplifies the mesenchymal or amoeboid 

migration potential of cells. The tendency to adopt one specific mode or a mixture of 

modes is likely attributable to cell intrinsic properties. Understanding the influences of 

substrate rigidity on such distinct modes of tumor migration may lead to the 

development of more effective anti- invasive therapies. 
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Bioactivity and Biocompatibility Studies on Silk-Based Scaffold for Bone Tissue 

Engineering 

Sahba Mobini, Mehran Solati-Hashjin, Habibollah Peirovi, Noor Azuan Abu Osman, 

Mazaher Gholipourmalekabadi, Mahmoud Barati, Ali Samadikuchaksaraei 

 

Novel materials with promising properties can be used to achieve scaffold-based tissue 

engineering goals. Natural silk (NS) polymer has remarkable biomedical and mechanical 

properties as a material for bone tissue engineering scaffolds. This study describes the 

fabrication of a silk-based composite, in which natural silk and regenerated silk (RS) are 

combined to achieve better mechanical properties in the three-dimensional (3D) porous 

form. The biocompatibility and bioactivity of these scaffolds are evaluated. RS was 

made using mulberry-silk cocoons. RS/NS composite scaffolds were fabricated using 

the freeze-drying technique. Silk protein extract was evaluated by Fourier transform 

infrared spectroscopy (FTIR), with sharp amide peaks appearing at 1655 cm-1 and 1530 

cm-1 in the FTIR spectrum, confirming the existence of fibroin. The fabricated 3D 

scaffolds were morphologically analyzed by scanning electron microscopy (SEM). An 

inter-connective spongy structure was found. Mechanical characterizations were carried 

out using a universal testing machine. Results show that the mechanical properties of the 

RS/NS composites are better than those of scaffolds fabricated with RS alone. In 

addition, in vitro tests, including those for cell viability and adhesion, were carried out 

with osteoblast cells by the MTT assay with a new calculation approach, which 

confirmed biocompatibility. The bioactivity potential of the RS and composites fibers 

was tested by introducing scaffolds to normal simulated body fluid for 21 days. 

Energy-dispersive X-ray spectroscopy and SEM analyses proved the existence of CaP 

crystals for both configurations. Thus, reinforced silk composite is a bioactive and 

biocompatible alternative for bone tissue engineering applications. 
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Finite Element Model of The Chick Eye to Study Myopia 

Reno Genest, Naveen Chandrashekar, Elizabeth L. Irving 

 

Myopia is a refractive error of the eye and is characterized by an increase in the axial 

length of the eye. The exact mechanisms for the axial elongation are still unknown. 

Higher intraocular pressure (IOP) has been associated with myopia and could be 

involved in eye enlargement along with other factors. However, studying the creep 

behaviour of the scleral tissue of the eye due to increased IOP and extraocular muscle 

forces is difficult. The present study develops a finite element (FE) model of the chick 

eye to study the development of refractive error in the eye due to external mechanical 

forces and IOP. Chick eyes were harvested from young chickens. The IOP inside the eye 

was increased using a specialized apparatus. The deformation of the eyes was measured 

in the axial and radial directions using digital photographs. A chick eye was frozen, 

sliced, and photographed. The images were aligned and segmented. A three- 

dimensional geometric model of the corneo-scleral shell was built from the segmented 

images. A FE model of the chick eye was then developed. Hyperelastic material 

properties were used to model the cornea and scleral tissues. The pressure inside the FE 

model was increased and the resulting deformation of the model was measured. The 

results were compared with the experimental measurements. The deformation modes of 

the FE model were similar to those observed in experiments. The FE model of the eye 

was elongated in the axial direction and contracted in the radial direction, similar to the 

eyes in the experiment. The developed FE model can be used to study the development 

of myopia due to mechanical forces. 
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Characterization of a Hybridization Scaffold Based on PLGA/Acellular Pigskin for 

Nerve Regeneration 

Xiaozhen Dai, Lan Wang, Kaiwang Ma, Bin Liu, Hong Li, Kejian Pan 

 

Peripheral nerve regeneration across a long defect is a challenge in nerve reconstructive 

surgery. Nerve tissue engineering is a promising strategy for such regeneration. 

Artif icial nerve scaffold design is an important part of nerve tissue engineering. In this 

study, a hybridization nerve scaffold was designed and fabricated with poly (lactide- 

co-glycolide acid) (PLGA) and acellular pigskin. Its potential as an artificial nerve 

scaffold is investigated in vitro. Acellular pigskin was prepared by enzymolysis and 

detected by hematoxylin and eosin (HE) staining, scanning electron microscopy (SEM), 

and examination of the DNA that remains in it. The hybridization scaffold was 

fabricated from PLGA and acellular pigskin using a high-pressure permeation technique. 

The microstructure, water absorption behavior, biodegradation, mechanical properties, 

and biocompatibility of the scaffold were investigated. SEM images show that the 

scaffold is a homogeneous three-dimensional porous structure. The maximum swelling 

index of the scaffold was about 124%, the thickness of the wall increased by about 56%, 

and the ultimate mass loss was about 9.05% in phosphate buffered saline (pH 7.4) after 

8 weeks. PLGA improved the mechanical properties of acellular pigskin.The 

biocompatibility was evaluated by assessing the morphology and proliferation of 

Schwann cells (SCs) on the hybridization scaffold. Many SCs attached and adhered to 

the surface of the scaffold. The scaffold exhibited no cytotoxicity effects, increasing the 

proliferation of SCs. Therefore, the hybridization scaffold made of PLGA and acellular 

pigskin has suitable biodegradability, proper mechanical properties, and good 

biocompatibility for SCs, and thus has potential as an artificial nerve scaffold. 
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Role of FAK-ERK1/2 Signaling Pathway in Proliferation of Rat Bone-marrow 

Mesenchymal Stem Cells Stimulated by Cyclic Stretching 

Lin Yuan, Qing Luo, Li Yang, Guan-Bin Song 

 

Mechanical stretching is known to play an important role in regulating the proliferation 

of mesenchymal stem cells (MSCs). However, information regarding the molecular 

mechanisms that link mechanical stretching and MSC proliferation is still limited. In this 

study, the signaling molecules likely involved in the mechanical-stretching-induced 

bone-marrow-derived rat MSC (rMSC) proliferation are examined. The results show 

that rMSCs subjected to a cyclic stretching of 10% amplitude at a 1-Hz frequency for 15 

min exhibited a significant increase in their proliferation and c-fos expressions 

compared to those of statically cultured rMSCs. Furthermore, cyclic stretching (10%, 1 

Hz) markedly promoted focal adhesion kinase (FAK) activation in rMSCs, followed by 

rapid extracellular signal-regulated kinase 1/2 (ERK1/2) phosphorylation for up to 1 h, 

while no significant difference was found in total FAK (t-FAK) or total ERK1/2 

(t-ERK1/2) expressions between all detection time points. FAK inhibitor completely 

abolished the effect of cyclic stretching on rMSC proliferation, c-fos expression, and 

ERK1/2 activation. The same phenomenon was observed when ERK1/2 activation was 

inhibited, where cyclic stretching did not compensate for the effect of inhibition. These 

results demonstrate that the FAK-ERK1/2 signaling pathway is necessary for 

mechanical-stretching-induced rMSC proliferation. 
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