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≤│⁸ ⌐╟∫≡ ⌐ ↓╢ ≢ ─ ⌂

⅜↕╕↨╕⌂ ≢ √╣√ ─↓≤╩ ∆⁹ ─ ⌐⅔™≡⁸

⌐⅔↑╢ ─ ⅜ ↕╣╢╟℮⌐⌂╡⁸ ╩ ⇔⁸

╩ ∆╢√╘─ ⌂ ♪꜠♇◦fi◓ ─ ⅜ ╘╠

╣≡⅝√⁹ ╕≢⌐ ↕╣≡™╢♪꜠♇◦fi◓ │⁸ⱨ▫ꜟⱶ♃▬ⱪ⁸Ɫ

▬♪꜡◖꜡▬♪♃▬ⱪ⁸ⱨ◊כⱶ♪꜠♇◦fi◓♃▬ⱪ⁸◦ꜞ◖כfi◕ꜟ♃▬ⱪ⁸

⅔╟┘Ɫ▬♪꜡◕ꜟ♃▬ⱪ⌐ ≢⅝⁸∕╣∙╣ ╛ ┼─

⅜ ⌂╡⁸ ≢│⁸ ─ ╛ ⌐ ∂√ ™ ↑⅜⌂↕

╣≡™╢⁹ ⌐ ╛ ─ ⌂≥─ ⌐⅔™≡⁸♪꜠♇◦fi◓

─ ה ⌐ ℮ №╢™│ ─ ꜞ☻◒│⁸ ╙

∆═⅝ ≤↕╣≡™╢⁹↓─╟℮⌂ ⅛╠⁸ ─ ╩ ⌐

≢⅝⁸ ⅛╠ ⌐ ∆╢↓≤⅜≢⅝╢ ⅜ ™ ╩ ∆╢

─ ⅜ ╕╣≡™╢⁹ 

≢│⁸ ─ ⌐╙ ↕╣╢ ≢№╢ ⱥ♪꜡◐◦ⱪ

꜡Ⱨꜟ☿ꜟ꜡כ☻ L-HPC ╩ ♫♩ꜞ►ⱶ ≢ ─♂ꜟ⌐ ↕

∑⁸ ∆╢↓≤≢ L-HPCⱢ▬♪꜡◕ꜟ◦כ♩ L-HPC HGS╩ √⌐ ⇔⁸

∕─ ⁸ ⁸ ≤⇔≡─ ™╛∆↕ ⁸

╩ ≤⇔≡ ≤⇔≡─ ⌐≈™≡ ⇔⁸ ─

╩ √⁹ 

L-HPC HGS─ │⁸ 0.12 0.14 MPa≢№╡⁸L-HPC 7% 10%

⅜ ↄ⌂╢⌐ ∫≡ ∆╢ ─ꜟכ꜡☿ꜞ◓⁸√╕⁹√∫№⌐ ⌐╟╡

│ ⇔⁸ꜘfi◓ ╙ ⇔√⁹ 

L-HPC HGS─ │⁸L-HPC ─ ╩ꜟכ꜡☿ꜞ◓│™╢№ ⇔≡
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╙ ⌂ ╩ ╘⌂⅛∫√⅜⁸ ≢ 90% ⇔⁸ ┼─ ⌐╙

∆╢ ╩ ⇔√⁹ 

╕√⁸ ⌐⅔™≡⁸ ⅜ ∆╢╕≢♪꜠♇◦fi◓ ─ ה

⅜ ╡ ↕╣╢⁹≈╕╡⁸ ─ ™♪꜠♇◦fi◓ ╩ ה ⇔√

⌐│⁸ ─ ╛ ─ ⅜ ↕╣╢⁹∕↓≢⁸L-HPC 

HGS─ ╩ ⇔⁸L-HPC HGS≤ ≢ ⅜ ™≤↕╣╢⁸Ɫ▬♪

꜡◕ꜟ♃▬ⱪ─ ♪꜠♇◦fi◓ VIEWGEL
®⁸↕╠⌐ │ ⌂╢⅜

⅜ ─fi◕ꜟ♃▬ⱪכ◖ꜞ◦™ ♪꜠♇◦fi◓ SI-AID
®≤ ∆╢↓≤≢⁸

⅛╠─ ─ ╩ ╖√⁹↓╣╕≢⁸ ₁⌂ ⅜ ↕

╣≡™╢╙──⁸♪꜠♇◦fi◓ ─ ↕╣√ │ ⇔⌂™√

╘⁸ ─ ⌐ ∂√ ≢ ↕╣≡™╢⁹↓╣╠─

│⁸ ⌐ ∏╢ ─ ™ ─ ⌐ ⇔≡™╢√╘⁸

─ ⌐ ∆╢ ─ │⁸↓╣╕≢ ↕╣≡™⌂⅛∫√⁹ 

≢│⁸ ┘╟⅔ⱪכ♥ ─ ⌐ ↕╣

╩ꜟכⱲꜟכ♅☻⁸╢™≡ ⅜∆Ⱳכꜟ♃♇◒ ⌐ ⅎ⁸ ≢№╢ⱪ

◒♇♃Ⱪכ꜡ ≤⇔≡⁸ⱨ▼ⱡכꜟ ⁸▪ꜟⱵ♬►ⱶ⁸№╢™│ ─

⌐ ↕╣≡™╢♥ⱨ꜡fi ╩ⱪ꜡כⱩ≤∆╢ ⁸↕╠⌐

─ ╩ ⇔√ ≤⇔≡ ⇔√⁸ ╡⌐⇔√♥ⱨ꜡

fi ╩ⱪ꜡כⱩ≤⇔≡ ™√ ╩ ™⁸ ♪꜠♇◦fi◓ ≤ ∆

╢↓≤≢L-HPC HGS─ ─ ꜟכ꜡☿ꜞ◓┘╟⅔ ─ ⌐≈

™≡ ⇔√⁹ ™≢⁸ ╩ ∆╢√╘⌐⁸ ╩ ⇔√ ─

─ ╙ ™ ─ ╩ √⁹ 

 Ⱳכꜟ♃♇◒ ─ ≢│⁸ ♪꜠♇◦fi◓ ─ SI-AID
®≢│ No.3

6.3 mm⁸ 1.0 g ─Ⱳ⁸⅜ꜟכVIEWGEL
®≢│ No.1 3.2 mm⁸ 0.1 g

№╢™│ No.2 4.8 mm⁸ 0.5 g ─Ⱳכꜟ⅜∕╣∙╣ ⌐ ⇔√

─⌐ ⇔⁸L-HPC HGS⅔╟┘◓ꜞ☿꜡כꜟ ♩כ◦ꜟ◕ G-HGS ≢│⁸
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⌐ ∆╢Ⱳכꜟ│⌂ↄ⁸↓╣╠─ │ ♪꜠♇◦fi◓ ╟╡ ↕

™↓≤⅜ ╠⅛⌐⌂∫√⁹ 

ⱨ▼ⱡכꜟ ╩ ™√ ⅜ ™ⱪ꜡כⱩ♃♇ⱪ ≢│⁸L-HPC 

HGS─ │⁸SI-AID
®⅔╟┘ VIEWGEL

®╟╡ ↕ↄ⁸SI-AID
®─ 1/25⁸

VIEWGEL
®─ 1/60≢№∫√⁹╕√⁸L-HPC HGS≤ G-HGS─ ≢│⁸◓ꜞ

╩ꜟכ꜡☿ ⇔⌂™ L-HPC HGS─ ─ ⅜ ↕™ ≤⌂∫√⁹ ⁸

ⱨ▼ⱡכꜟ ╟╡ ⅜ ™ ≢№╢▪ꜟⱵ♬►ⱶⱪ꜡כⱩ╩

™√ⱪ꜡כⱩ♃♇ⱪ ─ │⁸L-HPC HGS│⁸SI-AID
®⅔╟┘ VIEWGEL

®

╟╡ │ ↕ↄ SI-AID
®─ 1/5⁸VIEWGEL

®─ 1/15≢№∫√⁹╕√⁸

L-HPC HGS≤ G-HGS─ ≢│⁸ⱨ▼ⱡכꜟ ≤ ⌐ L-HPC HGS─

⅜ │ ↕⅛∫√⁹ 

▪ꜟⱵ♬►ⱶⱪ꜡כⱩ ─ ╩ ↑≡⁸▪ꜟⱵ♬►ⱶⱪ꜡כⱩ ≤ ⌐

⅜ ™ ≢№╢♥ⱨ꜡fi ╩ⱪ꜡כⱩ≤⇔≡ ™≡ ─

╩ ∫√⁹∕─ ⁸L-HPC HGS─ ─ │⁸1.67≤ ⅝ↄ⁸

─ ™ ╩ ╢↓≤⅜≢⅝⌂⅛∫√⁹∕↓≢⁸ ╡♥ⱨ꜡fi ╩ⱪ

≡⇔≥Ⱪכ꜡ ™⁸ⱪ꜡כⱩ╩ ⇔⁸ ⌐ ⁸ ╡─ ╩ ⇔

√╕╕ ↕∑╢↓≤≢ ╩ ⅛╠ ∆╢ ⌐⅔↑╢

╩ ⇔√ ╩ √⌐ ⇔√⁹∕─ ⁸L-HPC HGS─

│⁸0.40≤⌂╡⁸ ─№╢ ╩ ╢↓≤⅜≢⅝√⁹↕╠⌐⁸L-HPC HGS

⅔╟┘ G-HGS│⁸ ─Ɫ▬♪꜡◕ꜟ♃▬ⱪ≢№╢ VIEWGEL
®╟╡ │

↕⅛∫√⁹ ╟╡⁸ ⌐ ⌐ ⇔⁸ ∆╢ ╩ ⇔√ √⌂

│⁸L-HPC HGS⅔╟┘ G-HGS─ ™ ⌐╙ ≢⅝√∞↑≢⌂ↄ⁸

L-HPC HGS⅔╟┘ G-HGS⅜ ♪꜠♇◦fi◓ ╟╡ ⅜ ↕™↓≤⅜

╠⅛⌐⌂∫√⁹ ∫≡⁸L-HPC HGS⅔╟┘ G-HGS╩ ≤⇔≡ ⌐

∆╢ ⁸ ─ ⌐ ╩ ∆╢ꜞ☻◒│ ╟╡╙ ™≤

ⅎ╠╣√⁹ 
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↕╠⌐ ─ ─ ╩ ⇔√ ─ ≢│⁸▪ꜟⱵ♬

►ⱶⱪ꜡כⱩ⌐ ╩ ⇔⁸ ╩ ↕∑√⁹∕─ ⁸SI-AID
®─

1/3⁸VIEWGEL
®─ 1/20≢№∫√⁹ ─ ≢│⁸L-HPC HGS⅔╟┘G-HGS

│⁸ ♪꜠♇◦fi◓ ╟╡ ⅜ ↄ⅛∫√⁹ ∫≡⁸L-HPC HGS⅔╟┘

G-HGS│⁸ ⌐ ╣≡™╢ ≤⇔≡⁸ ⌐⅔™≡ ↕╣

╢ ⌐⌂╡℮╢≤ ⅎ╠╣√⁹ 

⌐⁸ ⌐⅔™≡ ⌂ ≤⇔≡ →╠╣╢ ─

⌐≈™≡ ╩ ╖√⁹∕↓≢⁸L-HPC HGS⅔╟┘ G-HGS⅜⁸≥─

╩ ∆╢↓≤⅜≢⅝╢⅛╩ ∆╢ ≢⁸37ϴ─ ⌐⅔

™≡ ⌐ ╕╣╢ ─ ╩ ⇔√⁹ ─

≤⇔≡│⁸ ⅔╟┘ L-HPC─ ╩ ⇔ ↄ↓≤≢ ↕╣╢

⌐ ╘╢ ─ ╩ ⇔⁸ ─ ™Ɫ▬♪꜡◕ꜟ♃▬ⱪ

─♪꜠♇◦fi◓ ≢№╢ VIEWGEL
®≤ ⇔⁸ ─ ╩ √⁹ 

─ ⌐ ∆╢ L-HPC HGS─ L-HPC ─ │⁸ ╘╠

╣⌂⅛∫√⁹ ⌐ ╘╢ ⅜ 50%⌐⌂╢╕≢─ │⁸VIEWGEL
®

≢│ 2 ≢№∫√─⌐ ⇔≡⁸7% L-HPC HGS≢│ 5 ≢№╡⁸L-HPC 

HGS─ ╣√ ⅜ ╠⅛≤⌂∫√⁹7L0G⌐ 20%⁸50%⁸⅔╟┘ 90%─

╩ꜟכ꜡☿ꜞ◓─ ↕∑√ G-HGS 7L20G⁸7L50G⁸⅔╟┘ 7L90G

≢│⁸ ꜟ◕╩ꜟכ꜡☿ꜞ◓─ ⌐ ─♩כ◦ꜟ◕≢≥↓╢∑↕

⅔╟┘ ─ ╩ ⅎ╢↓≤⅜≢⅝⁸◕ꜟ─ ╩ ⇔⁸₈⇔∫≤

╡≤⇔√₉ ╩ ≢⅝√⁹ ⅔╟┘ ─ ╩ ∆╢

ꜟכ꜡☿ꜞ◓│ ⅜ ™╒≥ ⅝⅛∫√⁹ ∫≡⁸ │ L-HPC 

HGS│ ≢№╢Ɫ▬♪꜡◕ꜟ♃▬ⱪ≢№╢ VIEWGEL
®╟╡ ╣≡⅔╡⁸◓

╩ꜟכ꜡☿ꜞ ∆╢↓≤⌐╟∫≡⁸ ╩ ↕∑╢↓≤⅜

⌐⌂╢↓≤⅜ ╠⅛⌐⌂∫√⁹≈╕╡⁸L-HPC HGS│ ⌐⅔™≡⁸

╩ ∆╢↓≤≢ ╩ ∆╢ ≤⌂╢≤ ⅎ╠╣√⁹ 
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⁸ ⌐⅔™≡⁸L-HPC HGS⅔╟┘⁸↓╣⌐◓ꜞ☿꜡כꜟ╩ ↕∑

√ G-HGS│⁸ ♪꜠♇◦fi◓ ≢№╢ SI-AID
®⅔╟┘ VIEWGEL

®╟╡╙

⅔╟┘ ⅜ ™√╘⁸ ⌐ ╩ ∆╢ꜞ☻◒⅜ ⌂ↄ⁸

⌐ ╣⁸ ⌐╙ ╣╢ ≤⇔≡ ⅜ ↕╣╢

≢№╡⁸↕╠⌐ ─ L-HPC ꜟכ꜡☿ꜞ◓╛ ╩ ∆╢↓

≤≢ ╛ ╩ ∆╢↓≤⅜ ↕∑╢↓≤⅜≢⅝╢

≢№∫√⁹ ∫≡⁸L-HPC╩ ™√ Ɫ▬♪꜡◕ꜟ◦כ♩≢№╢ L-HPC 

HGS⅔╟┘ G-HGS│⁸ ⌐⅔™≡⁸ ⌐ ╣⁸ ⌂ ╩

∆╢ ≤ ⅎ╠╣╢⁹ 
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1     

1΅1  ─  

1΅1΅1  

 

≤│⁸ ⌐╟∫≡ ⌐ ↓╢ ≢⁸ ─ ⌂

⅜↕╕↨╕⌂ ≢ √╣√ ─↓≤╩ ∆ 1)⁹₈ ₉│ ╛ ─ ⅜

⌐ ╩ ⇔≡™╢╙─≢№╡⁸₈ ₉│ ─ ⅜ √╣√

─ ≢№╢≤ ↕╣╢ 2)⁹ ⅜ ⇔≡™ↄ │ 4 ⌐ ↕╣╢

3)⁹ ⌂ ─ ⅔╟┘ ⌂ ─ ╩∕╣∙╣ Figure 1⅔

╟┘ Figure 2⌐ ∆⁹ ─ 1 │⁸ ╩ ∫√ ⌐ ⅜ ─

⌐╟╡ ↕╣╢ ⌐ ╦╣╢ ≢№╢⁹ ↄ 2 ─

⁸ 4 5 ≢│⁸ ⌐ ╛ⱴ◒꜡ⱨ□כ☺⅜ ⇔⁸ ╩

∆╢≤≤╙⌐⁸ ╩ ה ⇔≡ ╩ ∆╢⁹ 3 ─

⁸1 2 ≢│⁸ ⅜ ↓╢≤≤╙⌐ ⅜

∆╢ 4)⁹ ─ ≢№╢ ⁸ ⅛ 1 ≢│⁸

↕╣√ ⱴ♩ꜞ♇◒☻⅜ ∆╢⁹ ─ ⁸ ≢ ⇔√

│⁸ ⌐ ╢╕≢⌐ ⇔ ∆╢ 5)
 ⁹ Figure 1

6, 7)
 , Figure 2

8)
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Figure 1 ⌐⅔↑╢ ─ 6, 7)
 

 

 

Figure 2 ─ 8) 

ה
4 ₩5 ╕≢

1 ₩2

₩3⅛

⅜
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1΅1΅2 ≤  

 

─ ⌐│⁸ ─ ⌂ ⅜ ⇔≡⅔╡⁸ ╩ ⅎ╢↓

≤⌐╟╡ ╩ ≢⅝╢≤ ⅎ╠╣≡™╢ 9)⁹ ⌐⁸ ⌐ ↕╣╢

⌐⅔™≡│⁸ ─ ╩ ⇔≡™╢ ─ ╩ ה ⇔⁸ ∆╢

⅜№╢⁹ ─ ╩ ∆╢ ─ ≤⇔≡⁸™╦╝╢ñWound bed 

preparationò⅜ ↕╣≡™╢ 10)⁹Sibbald╠│⁸ñWound bed preparationò─

⌂ ╩₈ ╩ ∆╢♦Ⱪꜞכ♪ⱴfi₉⁸₈ ₉⁸⅔╟┘

₈ ₉≤⇔⁸ Ɽꜝ♄▬ⱶ⌐ ╩ ⅎ╢╙─≤ ⇔√ 11)⁹

⁸Falanga│⁸ ─▪☿☻ⱷfi♩╩ ℮⌐│ ─ ╛ ─☻

☺כ♥ ─ ⅜ ≢№╢≤ ⇔√ 12)⁹∕─ ⁸Chin╠│⁸Falanga─

╩ ↑≡ ⌐⅔↑╢ñWound bed preparationò⌐ ⇔⁸ ─

╩ →╢ ≤⇔≡ ─ 4 ≈─ ⁸∆⌂╦∟⁸ᵑ ─ Tissue 

management⁸o ⅔╟┘ Infection or inflammation⁸ɔ Moisture 

imlalance⁸⅔╟┘ᵔ ─ Edge of wound╩ ⇔√ 10, 13)⁹↓╣╠│⁸

4≈─ ─ ╩≤∫≡ TIME ≤ ┌╣ 13)⁸ ⁸ ╙ ↕╣╢

─ ≤⌂∫≡™╢⁹↓─╟℮⌐⁸ ╩ ∆╢ ⌂ ⌐│⁸

⌂╢ ─ ∞↑≢⌂ↄ⁸ ─ ⌐ ∂√ ─ ⅜ ∑ ╘

╠╣╢ ≢№╢⁹ 

 

1΅1΅3 ─  

 

⅛╠─ │⁸ ⅛╠ ⇔≡ↄ╢ ≢№╡⁸∕─ │ ⌐

⇔≡™╢ 14)⁹ ⅜ ∆╢ │ Table 1⌐ ∆╟℮⌐ ≢№╢⅜⁸

─ ≢│∕╣∙╣─ ⌐ ∂√ ⅜ ≤⌂╢⁹ 
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Table 1 ─ №╢™│ ⌐ ∆╢ 14)  

 

 

─ ⁸≤╡╦↑ ⌐│⁸TIME ─ ≢╙ ─ ⅔╟┘

⅜ ≢№╢↓≤⅜ ↄ⅛╠ ↕╣≡⅝√√╘ 2)⁸1960 ⌐

│⁸ │⁸ ⅔╟┘ ╩ ∆╢ ⅛╠ ─ ╩

∆╢↓≤⅜ ≤↕╣≡™√ 15, 16)⁹ ≢⁸1958 ─ Odland⌐╟╢₈

╩∕─╕╕⌐⇔≡⅔™√ ⅜ ↄ ∆╢₉≤™℮ 17)
 ╛⁸1962 ─Winter

⌐╟╢₈♪꜠♇◦fi◓ ≢ ⇔ ╩ ⇔√ ⅜ │ ∆╢₉

≤™℮Ⱪ♃─ ≢─ 18)⁸↕╠⌐ 1963 ⁸₈ ↕∑╢↓≤≢ ⅜

╣╢₉≤─ ⅜⌂↕╣√ 19)⁹╕√ ⁸Hinman╠⌐╟╢₈ⱥ♩ ≢─

⌐⅔↑╢ ─ ⌐ ∆╢ 20)₉⌂≥⁸1960 ⌐ ╡⁸

─ ─ ⅜ ↕╣╢╟℮⌐⌂∫≡⅝√⁹∕─ ⁸ ⌐

⅔↑╢₈ ─ │ ─ ⌐ ⅜╢─≢│⌂™⅛≤™℮ ₉

⅛╠⁸ ⌐ ↄ⅛⅛∫√╙── 21)⁸ ─ ⌐ ∆╢ ↄ─

╩ ≤⇔≡⁸ ⌐⅔™≡ ⅜ ↕╣╢↓≤⅜ ₁

⌐ ↕╣╢╟℮⌐⌂∫√ 22)⁹↓─╟℮⌂ ╩ ≡⁸ ₁─♪꜠♇◦fi◓

⅜ ↕╣⁸ ↕╣╢↓≤≤⌂∫√⁹ 

⁸ ─

⌂♪꜠♇◦fi◓ ─

⌂♪꜠♇◦fi◓ ─

⇔√ ─№╢

─
─ ה

─

─

─
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1΅1΅4 ─ ≤ ─  

 

⌂ ╩ ⌐ ∆╢↓≤│ ─ ⌐ ⌂╙─≢№╢⅜⁸

≢ ⌂ │ ╩ ⇔⁸ ─ ╩ →╢↓≤╙ ↕╣≡™╢ 9)⁹

∫≡⁸ ─ ╩ ∆╢√╘⌐│ ╩ ⌂ ⌐ ∆╢↓≤⅜

╘╠╣╢⁹ ╩ ∆╢ │⁸ ∞ ⌐ ╕∫≡™⌂™⅜⁸♪꜠

♇◦fi◓ ⅜ ⌐╟╡ ↕╣√ ╩ ⌐ ╩ ⌐ ∆

╢ ⅜ 23)
 ↕╣≡™╢ Table 2⁹⇔⅛⇔⁸ ─ ⌐⅔™≡⁸ ⅜

≢№╢ ⁸ ⅜ ╩ ↓⇔⁸ ─ │ ∆╢√╘ 24)
 ⁸

─ ─╖╩ ≤∆╢═⅝≢│⌂™≤↕╣╢⁹ ∫≡⁸TIME ⌐⅔↑╢₈

─ ₉⌐ ≠™≡ ╩ ∫≡™ↄ√╘⌐│⁸ ╛ ─

⌐ ⌂♪꜠♇◦fi◓ ╩ ⇔⁸ ⌐⅔↑╢ ─ ─

⌐ ∂√♪꜠♇◦fi◓ ─ ⅜ ≤⌂╢⁹ 

 

Table 2 ─ ≤∕─ 14)
 

 

─

⅜ ╠⅛⌐ ⇔≡™╢ ⁹

⌐ ⇔√♪꜠♇◦fi◓ ╩ ⇔√ ⌐ ⅜ ↄ ∑∏

♪꜠♇◦fi◓ ⅜ ⌐ ⇔≡™╢⁹

⌐ ─ ⅜ ≢⅝╢

♪꜠♇◦fi◓ ╩ ⇔√ ⌐ ⅜ ⇔≡™╢⁹

♪꜠♇◦fi◓ ─ ⅔╟┘ ⅜ ≢№╢↓≤╩ ∆╢⁹

⌐ ─ ⅜ ≢⅝╢

♪꜠♇◦fi◓ ╩ ⇔√ ⌐ ╩ ⇔√ ╖╩ ∫≡™╢⅜⁸

⅜♪꜠♇◦fi◓ ─ ╕≢ ⇔≡™⌂™⁹

♪꜠♇◦fi◓ ─ ⅔╟┘ ⅜ ≢№╢↓≤╩ ∆╢⁹

⅜♪꜠♇◦fi◓ ─ ╕≢ ⇔≡™╢⁹

╩ ↄ∆╢ ⅜№╢⁹

─ ⌐ ⅜ ↓∫≡™╢⁹

⅔╟┘ ♪꜠♇◦fi◓╕≢ ⅜ ⇔≡™╢⁹

╩⅛⌂╡ ↄ∆╢ ⅜№╢⁹

Wet

Moist

Dry

Saturated

Leaking
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1΅2  ≤♪꜠♇◦fi◓  

1΅2΅1 ♪꜠♇◦fi◓ ─ ⅔╟┘  

 

╠⅛─ ⌐╟╡ ⅜ ⇔√ ⌐⁸ ╩ ⅛≢ ⌐ ™⁸

∆╢ ─↓≤╩ñ♪꜠♇◦fi◓ò≤™™⁸ ╩ ∫≡ ∆╢

╩ ⇔Γ♪꜠♇◦fi◓ Δ≤™℮ 15)⁹ ≢│⁸ ↕╣

≡™╢ ⌐≈™≡│Γ♪꜠♇◦fi◓ Δ─ ≢ ∆╢↓≤≤∆╢⁹

⁸ ≢ ↕╣≡™╢♪꜠♇◦fi◓ ╩ ⌐ ≠™≡ ⇔⁸∕╣

∙╣─ ≤≤╙⌐Table 3⌐ ∆⁹1960 ⌐Winter
18)

 ⅔╟┘Hinman
20)

 

─ ⌐╟╡ ⅜ ≢№╢↓≤⅜ ↕╣√⅜⁸ ⌐⅔™≡

─ ⅜ ↕╣╢╟℮⌐⌂∫√─│ 1980 ⅛╠ 1990

⌐⌂∫≡⅛╠≢№╡⁸ ─ ⅜ ↕╣╢≤≤╙⌐♪꜠♇◦fi◓

─ ⅜ ╪⌐ ╦╣╢╟℮⌐⌂∫√ 25)⁹∕─ ⁸ ⌂♪꜠♇◦fi◓ ⅜

↕╣⁸ ≢│ ⌐ ╩ ∆╢∞↑≢│⌂ↄ⁸ ⁸ pH

─ 26) ⁸ ₁─ ╩ ∆╢♪꜠♇◦fi◓ Table 3 ⅜ ה

↕╣ 27-29)⁸∕╣╠─ ⅜ ↕╣ 30)
 ⁸ ≢ ה ↕╣≡™╢⁹ 

⌐⅔↑╢ ⌐⅔™≡│⁸ ─ ╛ ─ ⌐ ∂√♪꜠♇◦

fi◓ ─ ™ ↑ ⅜ ≤↕╣≡⅔╡ 14, 31)⁸ ⌐⅔™≡╙ ─

╡⁸ ₁─♃▬ⱪ─♪꜠♇◦fi◓ ⅜ ↕╣≡™╢⁸ ≢│⁸ ⌂♪

꜠♇◦fi◓ ≤∕╣╠─ ⌐≈™≡ ∆╢ 32)⁹ 
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Table 3 ↕╣≡™╢ ♪꜠♇◦fi◓ 28, 33) 

 

1΅2΅2 ♪꜠♇◦fi◓ ─♃▬ⱪ ─  

  

≢ ↕╣≡™╢♪꜠♇◦fi◓ │⁸ⱨ▫ꜟⱶ♃▬ⱪ⁸Ɫ▬♪꜡◖꜡▬

♪♃▬ⱪ⁸ⱨ◊כⱶ♪꜠♇◦fi◓♃▬ⱪ⁸◦ꜞ◖כfi◕ꜟ♃▬ⱪ⁸⅔╟┘Ɫ▬

♪꜡◕ꜟ♃▬ⱪ─ 5 ⌐ ↕╣╢⁹ ⌐∕╣∙╣ ⌂♪꜠♇◦fi◓

─ ⌐≈™≡ ∆╢⁹ 

 

(a) ⱨ▫ꜟⱶ♃▬ⱪ ®ⱶכ♄●♥
 

ⱨ▫ꜟⱶ♃▬ⱪ─♪꜠♇◦fi◓ │⁸ ╩ ∆╢↓≤│≢⅝⌂™⅜⁸

─ ⌐ ⅎ⁸ⱨ▫ꜟⱶ╩ ∆╢ ╩♪꜠♇◦fi◓ ⅛╠ ↕

∑╢↓≤≢ ╩ ∆╢≤↕╣≡™╢⅜⁸ │ ↕™√╘

─ ⌂™ ┼─ ⅜ ↕╣╢♪꜠♇◦fi◓ ≢№╢⁹↓─√╘⁸

│ ─ ⅔╟┘ ─ ╩ ≤∆╢⁹ 

Aquacel® ─№╢Ɫ▬♪꜡ⱨ□▬Ᵽה כ ⅜ ⌐ ╕╢ ⌐ ⇔≡™╢ 

carboxymethyl cellulose⌐ ▬○fi ה ╩ ╗ ╩ ⇔♪꜠♇◦fi◓ ⌐ 
╩ ⇔≡™╢ ╘╢↓≤⅜≢⅝╢ 

MediHoney® ▪ꜟ◑fi ◌ꜟ◦►ⱶ⌐ ה ⌐ ∆╢ ⌐ ↕╣╢ 

95% ─ⱴ♯◌ ╩ ─ ה ╗ ╩ ∆╢↓≤≢ 
∆╢ 

╡№≢ ה ─ pH╩ ∆╢ 

 Regranex® carboxymethyl cellulose♫♩ꜞ►ⱶ ⌐ 

 

╩ ה ⇔ ─ ╩ ∆╢ 

ⅎⱥ♩ ⅜ FDA ה ╩ ∆╢ ─ ╩  

─ ה ╢™≡⇔ ∆╢ 

Kaltostat® ▪ꜟ◑fi ─♫♩ꜞ►ⱶ ─ ה │™╢№ │  

◌ꜟ◦►ⱶ ─ ╩ ⱶ▬○fi►◦ꜟ◌ ה ╢∆ ≢ ⅛╠◕ꜟ  
⌐ ∆╢ 

  ⌂  
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(b) Ɫ▬♪꜡◖꜡▬♪♃▬ⱪ 

꜠ⱪꜞ◔▪®⁸♦ꜙ○▪◒♥▫Ⱪ®⌂≥  

Ɫ▬♪꜡◖꜡▬♪♃▬ⱪ─♪꜠♇◦fi◓ │⁸◌ꜟⱲ◐◦ⱷ♅ꜟ☿ꜟ꜡כ

☻╛♀ꜝ♅fi№╢™│Ɑ◒♅fi≤™∫√ ╩◕ꜟ ⇔≡ ⇔√♪

꜠♇◦fi◓ ≢№╢ 34, 35)⁹↓╣╠─Ɫ▬♪꜡◖꜡▬♪│ ⅜ ≢

№╡ 36)⁸Ɫ▬♪꜡◖꜡▬♪ ⌐⁸ ≤⇔≡ⱳꜞ►꜠♃fiⱨ▫ꜟⱶ╩

⇔≡ ⇔√Ɫ▬♪꜡◖꜡▬♪♃▬ⱪ─♪꜠♇◦fi◓ │⁸ ⅜ ⅛

╠─ ╩ ─◖꜡▬♪≢№╢Ɫ▬♪꜡◖꜡▬♪⅜ ⇔

╩ ≈⁹Ɫ▬♪꜡◖꜡▬♪♃▬ⱪ─♪꜠♇◦fi◓ │⁸ⱨ◊כⱶ♃▬ⱪ─♪

꜠♇◦fi◓ ╟╡╙ ─ ⌐ ╣≡™╢√╘⁸ ─ ─

╩ ≢⅝╢≤↕╣≡™╢ 37)⁹⇔⅛⇔⁸ ┼─ ⅜ ™√╘

─♪꜠♇◦fi◓ ⌐ ℮ ⅔╟┘∕─ ─

─ ⌐ ∆╢ ─ ⌐ ⅜ ≤↕╣≡™╢ 38)⁹ 

 

(c) ⱨ◊כⱶ♃▬ⱪ Ɫ▬♪꜡◘▬♩ⱪꜝ☻®⁸Ɫ▬♪꜡◘▬♩ AD

☺▼fi♩ꜟ®⌂≥  

ⱳꜞ►꜠♃fi╕√│◦ꜞ◖כfi╩ ≤∆╢ⱨ◊כⱶ♃▬ⱪ─♪꜠♇◦fi

◓ │⁸2 3 ─ ╩ ⇔≡ ⇔√♪꜠♇◦fi◓ ≢№╢

Figure 3 ⁹ ⌐ ∆╢ │ ─ ⌐ ╣≡⅔╡⁸ │Ᵽ♇

◐fi◓◦כ♩≢ ↕╣≡™╢ 28, 39)⁹∕─√╘ ⇔√ │ ⇔√

╩ ⇔ ↕╣╢⁹ⱳꜞ►꜠♃fi╩ ⇔√♪꜠♇◦fi◓ ≢№╡⁸

∕─ │⁸ ─ 10 ≤↕╣≡™╢⁹↕╠⌐⁸ ⱨ◊כⱶ

⅜ ╖≤ ╩ ∆╢↓≤⅛╠ ⌐⅛⅛╢ ╩ ↕∑⁸ ╩

↕∑╢≤™℮ ╩ ∑ ∫≡™╢⁹ ≢⁸ ─ ⌂™ ⌐ ⇔

√ ⁸ⱨ◊כⱶ ─ ™ ─√╘⌐ ╩ ⌐ ↕∑≡⇔╕℮≤

™℮ ⅜ →╠╣╢⁹╕√⁸↓─♃▬ⱪ─♪꜠♇◦fi◓ ╙Ɫ▬♪꜡◖
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꜡▬♪♃▬ⱪ≤ ⌐⁸∕─ ™ ─√╘⌐ ⌐ ─

⅜ ↕╣╢↓≤⅛╠ ─ │ ↑╢═⅝≤↕╣≡™╢⁹╕√⁸∕

─ ─ ≤⇔≡⁸ ─ ╩ ⇔√●☻ ⅜ ⌐⌂∫≡™╢√╘⁸

─ ⁸⅔╟┘ ─ ⌐ ⅜⌂↑╣┌⁸ │ 1 ⅜

≤↕╣≡™╢ 40)⁹ 

 

 

 

Figure 3 ⱳꜞ►꜠♃fiⱨ◊כⱶ♪꜠♇◦fi◓ ─ 41)
 

 

(d) ◦ꜞ◖כfi◕ꜟ♃▬ⱪ SI-AID
®⁸CICA -CARE

®
 

№╠╝╢ ⌐ ─ ╩ ∆╢ ╩ ≈ ≢№

ꜟ◕fiכ◖ꜞ◦╢ Figure 4
42)

 ╩ fi◕ꜟ♃▬ⱪ─♪꜠♇◦fiכ◖ꜞ◦√™

◓ ≤⇔≡⁸ ≢│ SI-AID
®

Figure 5 ╛ CICA-CARE
®

Figure 6 ⅜

↕╣≡™╢⁹∕─ │ ─ ≢│⌂ↄ⁸ ─ ─ ─ ⌐

⇔√♪꜠♇◦fi◓ 43-45)
 ≢№╢⁹∕─√╘⁸ ─ ┼─ ⌐│⁸

⅜ ⇔≡™╢≤ ⅎ╠╣≡™╢ 46)⁹ 
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Figure 4 ◦ꜞ◖כfi◕ꜟ─ 42)
 

 

 

Figure 5 SI-AID
®
 

 

   

 

   Figure 6 CICA-CARE
® 47)

  ⌐ ⇔√ 45)
 

 

O

Si

OO

CH3H3C

Si
H3C

H3C
O

Si

CH3

H3C

O

Si

CH3

H3C

O

O
Si

H3C

Si

H3C

O
O

H3C

H3C

Si
CH3

◦꜡◐◘fi
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(e) Ɫ▬♪꜡◕ꜟ♃▬ⱪ VIEWGEL
®

 

╩ ≤⇔≡♫ⱡⱷכ♄כ○כ♃כ─ 3 ─ ╩

∟⁸ ─ ╩ ≢ ╘≡™╢◕ꜟ╩Ɫ▬♪꜡◕ꜟ≤ ↕╣╢ 28)⁹

Figure 7
48)

 

 

 Figure 7  Ɫ▬♪꜡◕ꜟ─  

 

⌐ ╩♀כ● ⇔√ ⌐│ ⅜ ≥♀כ●⁸⇔ ⅜

∆╢√╘⁸ ─ ⌐ ╩ ⇔≡⇔╕℮ 49)⁹ ⁸Ɫ▬♪꜡◕ꜟ│

╩ ⇔⁸ ⌐ ⌂ ╩ ∆╢↓≤⅜≢⅝╢ 50)⁹Ɫ▬♪꜡◕

ꜟ⅜ ∆╢⁸∕─ ─ כ◑ꜟ꜠▪⁸≡⇔≥ ╩ ↓⇔⌐ↄ™ 51)
 ≢

№╢↓≤⅜ →╠╣╢⁹Ɫ▬♪꜡◕ꜟ│ ⅜ ↕™√╘⁸Ɫ▬♪꜡◕ꜟ

♃▬ⱪ─♪꜠♇◦fi◓ ╩ ⌐ ∆╢ ⌐│⁸ ♪꜠♇◦fi◓ ⌐╟

╢ ─ ⅜ ≢№╢≤↕╣╢ 52)⁹↕╠⌐⁸ ─♪꜠♇◦fi◓ ⌐│⌂

™Ɫ▬♪꜡◕ꜟ♃▬ⱪ─♪꜠♇◦fi◓ ─ ≤⇔≡⁸Ɫ▬♪꜡◕ꜟ♃▬ⱪ

─♪꜠♇◦fi◓ ⌐◕ꜟ ─ ─ ⌐╟╡ ╩ 5ϴ ⇔⁸ ╩
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∆╢ ⅜№╢ 45)
 ⅜ →╠╣╢⁹↓─ │ ⌐ ∆╢

─♪꜠♇◦fi◓ ─ ─ 53)⌐╙ ↕╣≡™╢⁹╕√⁸Obilor ╠─

─ ≤ ⌐≈™≡─ ⌐╟╣┌⁸8 ─ ≢│ │

QOL⌐ ╩ ╓⇔⁸ 6 ─ ≢♪꜠♇◦fi◓ ─ ─ ⌐ ╩

∆╢↓≤⅜ ↕╣≡™╢ 54)⁹Ɫ▬♪꜡◕ꜟ│⁸ ™ ⅔╟┘ ─

╩ ⇔≡™╢↓≤⅛╠⁸Obilor ╠⅜ ∆╢ ╩ ∆╢♪꜠

♇◦fi◓ ≤⌂╡ ╢⁹ 

↕╣≡™╢ ⌂Ɫ▬♪꜡◕ꜟ◦כ♩≤⇔≡ VIEWGEL
®

Figure 8

⅜№╢⁹VIEWGEL
®─ 80%│ ≢№╡⁸ ⌐ⱳꜞⱦ♬ꜟ▪ꜟ◖⁸ꜟכ

ⱳꜞⱦ♬ꜟⱧ꜡ꜞ♪fi⁸⅔╟┘ⱨ▼ⱡ◐◦◄♃ⱡכꜟ⅛╠ ↕╣╢ 55)⁹ 

 

 

 

Figure 8  VIEWGEL
® 
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1΅2΅3 L-HPCⱢ▬♪꜡◕ꜟ 

 

≢│⁸ ≢ ⅜ ⇔⁸ ≤⇔≡─ ⌐≈™≡

⇔√ ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ☿ꜟ꜡כ☻⅔╟┘∕─Ɫ▬♪꜡◕ꜟ⌐≈

™≡ ∆╢⁹ 

⁸│☻כ꜡ꜟ☿ ╛ ⌐ ↄ ╕╣≡⅔╡⁸ ≤⇔≡ ↕╣

≡™╢⅜⁸ⱥ♩─ ≢│ ↕╣⌂™√╘ ≤│⌂╠⌂™⁹↓─╟

℮⌂ ╩ ╩☻כ꜡ꜟ☿╢∆ ≤⇔≡ ☻כ꜡ꜟ☿─ ⅜ ↕╣⁸

╛ ─ ≤⇔≡ ⁸ ⁸ ♥כ◖⁸

▫fi◓ ⁸ ─ ₁⌂ ⌐ ↄ⅛╠ ╦╣≡™╢⁹ ⌐ ∆╢

⅜ ↕╣√ ☻כ꜡ꜟ☿≡⇔≥ ≤⇔≡⁸

⅔╟┘ United States Pharmacopoeia - National Formulary⌐│⁸ⱥⱪ꜡ⱷ꜡

☻כ ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟⱷ♅ꜟ☿ꜟ꜡כ☻ ⁸ⱷ♅ꜟ☿ꜟ꜡⁸☻כ◌ꜟⱷ꜡כ

☻ ◌ꜟⱲ◐◦ⱷ♅ꜟ☿ꜟ꜡כ☻ ⌂≥⅜ ↕╣≡™╢ 56, 57)⁹ 

☻כ꜡ꜟ☿  ─ ≢ Figure 9⌐ ∆ ╩ ∆╢ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ☿

☻כ꜡ꜟ HPC ☻כ꜡ꜟ☿⁸│ ─ 2 ⁸3 ⁸6 ─ ─

─ ╩ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ ≢ ⇔√ ▬○fi ─ ≢№╢⁹◓ꜟ◖

☻כ 1ꜚ♬♇♩№√╡─ⱥ♪꜡◐◦ⱪ꜡ⱳ◐◦ ─ ⸗ꜟ ⅜ 2.0 4.5─

HPC│⁸ ꜟכ◖ꜟ▪┘╟⅔ ⌐ ≢№╡⁸ ≢│ כ◖─

♥▫fi◓ ⌂≥⌐ ↕╣╢⁹↓╣⌐ ⇔⁸ ⸗ꜟ ⅜ 0.1 0.5≤ ™ HPC

│ ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ☿ꜟ꜡כ☻ L-HPC ≤ ┌╣⁸ ╛ ⌐

⇔⌂™ ╩ ∆╢⁹L-HPC│╛╛ ™ ╩⇔≡⅔╡ Figure 10⁸

⌐ ≢№╢⅜⁸ ≢ ⇔ 58)
 ⁸ ∆╢≤ ─ ╖ ™⌐╟╡ ⌐

∆╢ 59)⁹↓─╟℮⌂ ╩ ∆╢↓≤⅛╠⁸L-HPC│ ─ №╢™│

≤⇔≡ ↕╣≡™╢⁹ 
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Figure 9 L-HPC─  

 

  

 

Figure 10 L-HPC LH-21◓꜠כ♪ ─ 59)╟╡  

  

L-HPC │⁸ ⌐│ ≢│№╢⅜⁸ ⌐ ↕∑≡ ♫♩ꜞ►ⱶ╩

∆╢≤╒╓ ⌂ ╘≡ ⌂ ─♂ꜟ≤⌂╡⁸↓─ ╩ ⌐ ↕

∑╢≤ ⌂ ≢ ⇔⁸ ╩ ∆╢ ⌂◕ꜟ L-HPC Ɫ▬♪

꜡◕ꜟ ≤⇔≡ ∆╢ Figure 11
58)⁹L-HPCⱢ▬♪꜡◕ꜟ─ ⌂

⌐ ⇔≡│⁸ ╠─ ─≢╕╣↓╢╟⌐ⱶכ♅ ⌂ ─ ≢⁸

─ ↕⌐ ⇔√ ╘≡ ⌂ L-HPC─ ♫♩ꜞ►ⱶ ╩ ⌐ ↕∑

╢↓≤⌐╟∫≡ ─ L-HPCⱢ▬♪꜡◕ꜟ◦כ♩ L-HPC HGS ─ ⅜

≢№╢↓≤⁸↕╠⌐⁸L-HPC HGS ╩ ⌐ ∆╢↓≤≢ ⌐ ╩

≢⅝╢↓≤⅛╠⁸ ≤⇔≡─ ─ ⅜№╢↓≤⁸ ⅎ⁸

◕ꜟ ─ ⌐ꜟכ꜡☿ꜞ◓╩ ⇔≡ ꜟכ꜡☿ꜞ◓√ HGS≤∆╢↓≤⌐

H OR

H
H

H
H

OR

O

O

CH2 OR

O H

OH

CH2 OR

OR

ORH

H

O

R = H or CH2CH(CH3)OH

n

H
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╟╡L-HPC HGS─ ⅔╟┘ ⅜ ≢№╢↓≤⌂

≥⅜ ↕╣≡™╢⁹ 

 

 

 

Figure 11 L-HPCⱢ▬♪꜡◕ꜟ◦כ♩ 

 

╕√⁸ ♪꜠♇◦fi◓ ⌐⅔™≡⁸ ⌂╙─│ ─ ╩ ≢

⅝╢ ⅛╠⁸∕─ ⅜ ↕╣≡™╢ 60)⁹ ─ ╛ L-HPC HGS╙

≢№╢↓≤╩ ⅎ ∑⁸ │⁸L-HPC HGS⅜ ⌐⅔↑╢♪꜠♇◦

fi◓ ≤⇔≡ ─ ♪꜠♇◦fi◓ ⌐⌂™ ╩ ∆╢ ╘≡ ⌂ ⌐

⌂╡ ╢≤ ⅎ╢⌐ ∫√⁹L-HPC │⁸∕─ ⌐⁸ ⅜♪כ꜠◓⌂₁

↕╣≡™╢ 59)⁹ ≢│⁸ ◐⁸ⱥ♪꜡◐◦ⱪ꜡ⱳ╢╣↕≥♪כ꜠◓

◦ ⅜ 10.0~12.9%≢№╢ LH-21╩ ™√⁹ ─ TIME
13)

 ⌐╟╢≤ ⌂

╩ ∆╢↓≤│⁸ ⌐⅔™≡ ╘≡ ⌂ ─ ≈≤ ⅎ

╠╣╢⁹↓╣╕≢─ ⌂ ⅛╠⁸L-HPC HGS─ ⁸

─ ⅛╠ L-HPC⅜ ≤⇔≡─ ╩ ∆╢ ⅜ ↕╣≡™╢⁹ 
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1΅2΅4 ♪꜠♇◦fi◓ ─  

 

╕≢⌐ ↄ─♪꜠♇◦fi◓ ⅜ ↕╣≡⅝≡™╢⅜⁸ ↕╣≡™╢

₁─♪꜠♇◦fi◓ ⌐│⁸ ⅛╠─ ─ ⁸ ─ ⌐╟╡⁸

─ ꜞ☻◒╛♪꜠♇◦fi◓ ─ ╩ ∆╢ ─ ╩

⇔⁸ ⌐ ∆╢↓≤⅜ ⌐⌂∫≡ↄ╢⁹Table 4⌐ ♪꜠♇◦fi◓ ─

╩ ⇔√⁹ 

╕√⁸ ─ ⌐⅔™≡⁸ ─ ≤≤╙⌐ │ ∆╢

√╘⁸1 ─♪꜠♇◦fi◓ ╩ ⇔≡─ │ ≢№╡⁸ ─

⅔╟┘ ─ ⌐ ∂≡♪꜠♇◦fi◓ ─ ⅜ ╦╣╢ 61)
Figure 12 ⁹ 

 

Table 4 ♪꜠♇◦fi◓ ─ ≤ 32, 33, 45, 62-64)
  

 

─ 
 

♪꜠♇◦fi◓ 
─  

 
 

─ 
ꜞ☻◒ 

─ ™  
┼─  

 
┼─  

  ™ ™   

  ™ ™   

  ™ ™   

  ™ ™   

  ™ ™   

  ™ ™   

ⱨ◊כⱶ 

 fiכ◖ꜞ◦

▪ꜟ◑fi  

Ɫ▬♪꜡◕ꜟ 

Ɫ▬♪꜡◖꜡▬♪ 

ⱨ▫ꜟⱶ 

♪꜠♇◦fi◓ ─ 

♃▬ⱪ 
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Figure 12 ⅔╟┘ ⌐⅔↑╢♪꜠♇◦fi◓ ─  
61) ⅛╠  

 

Table 4⌐ ⇔√╟℮⌐⁸♪꜠♇◦fi◓ ╩ ⌐ ∆╢ ⌐│⁸ ─

≤ ♪꜠♇◦fi◓ ─ ╩ ⇔≡ ∆╢ ⅜№╢⁹ ⅎ┌⁸Ɫ▬♪

꜡◖꜡▬♪♃▬ⱪ─♪꜠♇◦fi◓ ≢№╣┌⁸ ─ ™ ⁸∆⌂╦∟

≢ ⅎ┌ ⅜ ╪⌐ ↓∫≡™╢ ⌐ ⇔≡ ∆╢─⅜ ╕⇔

™⅜⁸ ╩ ⅛╠ ≢⅝⌂™↓≤╛ ⅜ ™√╘⌐♪꜠♇◦fi◓

─ ─ ⌐│ ⅜ ≤⌂╢⁹ 

 

1΅3 ─  

 

⇔√╟℮⌐ ⅜ ─ ⌐ ≢№╢↓≤⅜ ↕╣

≡™╢⁹∕─ ⁸ ≢─ ╛ⱴ◒꜡ⱨ□כ☺ ─ ⅜ ≢╟

╡ ⌐⌂╢↓≤⅜ⱳꜞ►꜠♃fi♪꜠♇◦fi◓╩ ™√ ≢ ╠⅛⌐↕╣≡

⅔╡⁸ ꜠ⱬꜟ⌐⅔™≡╙⁸ ─ ⅜ ↕╣≡™╢ 65)⁹
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↕╠⌐⁸ⱷ♃ ⌐╟∫≡╙ ⅜⁸ ⁸ ⅛╠ ∂╢ ⁸

⅔╟┘ ꜞ☻◒╩ ⌐ ↕∑╢≤™∫√ ▪►♩◌ⱶ⅜ ╠⅛⌐↕╣

≡™╢ 66, 67)⁹╕√⁸ ─ ⅜ ⇔√ ●▬♪ꜝ▬fi≢│

─ ⅜№╢≤⇔≡Ɫ▬♪꜡◖꜡▬♪♪꜠♇◦fi◓ ─ ╩ ⇔

≡™╢ 68)⁹ ⁸Ɫ▬♪꜡◖꜡▬♪♪꜠♇◦fi◓ │⁸ ┼─ ─ ↕

⅛╠⁸ ─♪꜠♇◦fi◓ ≤ ⇔≡ ─ ⅜ ™↓≤⁸↕╠⌐

№╢™│ ─ ⅜ ∂ ╢ ⅜ ↕╣≡™╢ 69)⁹

⌐⅔™≡│⁸♪꜠♇◦fi◓ ─ ה ⅜ ╦╣╢↓≤⅛╠⁸

─ ™♪꜠♇◦fi◓ ⅜ ≤↕╣≡™╢⁹≈╕╡⁸ ─ ╩ ⅎ

╢∞↑≢│ │ ∑∏ 70)⁸♪꜠♇◦fi◓ ─ ╩ ⇔≡

╩ ℮ ⅜№╢≤ ⅎ╠╣╢⁹ 

╕√⁸Ɫ▬♪꜡◕ꜟ♃▬ⱪ─♪꜠♇◦fi◓ │⁸ ─℮∟

╕≢─ ⌐ ∆╢↓≤⅜≢⅝╢ ╩ ⇔≡™╢╙──⁸

─ ™ ⌐ ⇔≡│ ≤↕╣╢⁹∕↓≢ ≢│⁸ ─ ─ ≤⇔

≡ →╠╣╢₈ ⅜ ™↓≤₉⁸₈ ─ ™ ⌐│ ₉─ ╩

∆╢↓≤╩ ≤⇔≡ L-HPCⱢ▬♪꜡◕ꜟ ⁸L-HPC HGS ♩כ◦╩

⌐ ⇔√ ╩ ⇔⁸( 1 ) ⅜ ≢⁸( 2 ) ⅜ ↄ⁸⅔

╟┘ ( 3 ) ⌂ ╩ ∆╢↓≤⅜ ≢№╡⌂⅜╠⁸ ⅜ ⌂

ↄ ⇔≡™╢ ∞↑≢⌂ↄ⁸ ⅜ ™ ⌐ ⇔≡╙ ⌂

─ ⌐ ↑≡ ⌂ ╩ ╢↓≤╩ ≤⇔≡

─ ╩ ∫√⁹ 
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2  L-HPCⱢ▬♪꜡◕ꜟ◦כ♩─  

 

 

2΅1   

 

⌐⅔™≡⁸♪꜠♇◦fi◓ │⁸ ⁸ ⌐₈ᵑ ₉⁸ ™♪꜠

♇◦fi◓ ─₈ᵒ ₉⁸ ⇔™♪꜠♇◦fi◓ ⌐ ⇔≡─₈ᵓ ₉

─ ╩ ╡ ⇔≡ ↕╣╢⁹♪꜠♇◦fi◓ │⁸ ⌐ ∂≡ ♪꜠♇

◦fi◓ ⌐╟╢ ⅜ ╦╣╢√╘⁸₈ᵑ ₉ ⌐ ⌂╢─│♪꜠♇◦fi

◓ ─ ≤ ≤⌂╢⁹ 

╕√⁸ ─ ─ ≈⌐⁸ ─ ⅛╠─ ─

⅜№╢⁹ ∫≡⁸ │ ⅛╠─ ☻♩꜠☻⌐ ⅎ℮╢╙─≢⌂

↑╣┌⌂╠⌂™⁹ ─ ≢╙ ╩ ╗ │ ─≥↓⌐≢╙ ∂ ╢⁹

⁸ ⌐│ ⅜ ∆╢ Figure 13 ⁹ ─ ⅔╟┘

⌐ ⇔√ ─ 50% 60%⅜ ⌐ ∆╢≤ ↕╣≡™╢ 71)⁹∕─

≤⇔≡⁸ ≢─ ┼─ ╩ ⇔√ ≢│⁸ ─

44%⅜ ⌐⅛⅛╡⁸ ⅜ ╙ ↄ 72)⁸╕√⁸ │ ≢╙ 5.3 kPa

─ ⅜⅛⅛∫≡™╢≤↕╣≡™╢ 73, 74)⁹↓─╟℮⌐ ─ ≢№╢

⌐ ∆╢♪꜠♇◦fi◓ │⁸ ⌐╟╢ ⌐ ⅎ╢ ⅜№╢⁹╕√⁸

╩ ╗╟℮⌂ ⌐ ∆╢ ⌐│⁸ ⌐ ה ⌐╙

ⅎ╢ ⅜№╢⁹∕↓≢⁸ ≢│⁸L-HPCⱢ▬♪꜡◕ꜟ◦כ♩ L-HPC HGS

─♪꜠♇◦fi◓ ≤⇔≡─ ⌐ ∆╢ ╩ ╢√╘⌐⁸

L-HPC ─ ⌂╢ L-HPC HGS⅔╟┘◓ꜞ☿꜡כꜟ ♩כ◦ꜟ◕ G-HGS

╩ ⇔⁸L-HPC ꜟכ꜡☿ꜞ◓┘╟⅔ ⅜ ╓∆ ⌐

≈™≡ ∆╢↓≤╩ ╖√⁹ 

 



25 
 

  

Figure 13 75)╟╡  

 

2΅2  L-HPC Ɫ▬♪꜡◕ꜟ◦כ♩─  

 

♪꜠♇◦fi◓ ─ ─ ≤⇔≡│⁸♪꜠♇◦fi◓ ⅜

∆╢ ⌐ ∆╢ ≢№╢ ⁸♪꜠♇◦fi◓ ─ ╩

∆╢ ⁸⅔╟┘ ─ ≤⌂╢ꜘfi◓ ─Ɽꜝⱷכ♃⅜ ↕╣

≡⅔╡⁸↓╣╠─Ɽꜝⱷכ♃╩ ⌐ ╘╢↓≤⅜≢⅝╢ ⅜ ⌂

╦╣╢ 76, 77)⁹ ≢│⁸L-HPC HGS─ ╩ ™⁸L-HPC HGS─

≤⇔≡─ ─ ╩ ╖√⁹ 

 

2΅2΅1 L-HPC Ɫ▬♪꜡◕ꜟ◦כ꜡☿ꜞ◓┘╟⅔♩כꜟ 

─♩כ◦ꜟ◕  

 

 1   

≢│⁸ ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ☿ꜟ꜡כ☻ L-HPC ≤⇔≡⁸

⅜ ≢ⱥ♪꜡◐◦ⱪ꜡ⱳ◐◦ ⅜ 10.0 12.9%≤ ↄ⁸ ◓꜠

≡⇔≥♪כ ↕╣≡™╢ LH-21 120,000 Da ⁸

╩ ™√⁹L-HPC HGS─ ⌐ ⇔≡│⁸ ♫♩ꜞ►ⱶ ⁸

♫◌ꜝ▬♥☻◒⁸ ⅔╟┘ ⁸♫◌ꜝ▬♥☻◒ ╩ ⇔√⁹◕

ꜟ─ ⌐Ᵽ♇◐fi◓◦כ♩≤⇔≡ⱳꜞ◄♅꜠fi♥꜠ⱨ♃꜠כ♩ⱨ▫ꜟⱶ

ꜟⱵꜝכ®
50S10 100 m × 250 mm × 50 mm⁸ ꜠⁸ ╩ ⇔√⁹ⱳꜞ◄

♅꜠fi♥꜠ⱨ♃꜠כ♩ⱨ▫ꜟⱶ╩ ─ ≢│ ≥♩כ◦ ∆╢⁹ 
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 2  L-HPCⱢ▬♪꜡◕ꜟ◦כ♩─  

L-HPC 7 10 g ╩ ⇔⁸ ⌐ ↕∑√ ⁸ ♫♩ꜞ►ⱶ 5 g

╩ ─ ⌐ ⇔≡ ⇔√ ♫♩ꜞ►ⱶ 9% ─ ◕ꜟ

╩♩כ◦ ∆╢ ⌐│ ∆╢ ≤ ⇔⁸ 100 g─▪ꜟ◌ꜞ ≤⇔

√⁹ ╠╣√▪ꜟ◌ꜞ ─ ─♂ꜟ╩ ⇔⁸

CR20F⁸ ⁸ ⁸3,000 g × 15 min╕√│ 5,000 g × 30 min ⇔√⁹

⇔≡ √ ╩ ♩כ◦ ⌐ ⇔⁸▪ⱪꜞ◔כ♃כ ⁸

╩ ™≡ 1.0 mm─ ⌂ ♩כ◦℮╟╢⌂⌐↕ ⌐ ⇔√⁹ ♩כ◦√╣╠

─♂ꜟ╩ ≥♩כ◦ ⌐ 7% ⌐ 10 ⇔⁸◕ꜟ╩ ↕∑√⁹30

─ ⌐ 30 ∆╢↓≤≢⁸ ╩ ∫√⁹pH ⌐≡

⅜ ≤⌂╢ ≤⇔≡⁸ ╩ 3 ╡ ⇔√⁹L-HPC HGS╩ √⁹

⌂⅔⁸L-HPC HGS≤⇔≡ ∆╢√╘⌐│⁸L-HPC─ ╩ 6% ≢│◕ꜟ

─♩כ◦ ╩ ≈↓≤⅜ ≢№∫√⁹ ⌐ 11% ≢│ ♫♩ꜞ►

ⱶ╩ ⁸ ─♂ꜟ⅜ ♩כ◦⁸∏╠⌂⌐ ⌐ ∆╢↓≤⅜ ≢

№∫√⁹↓─√╘ ≢│⁸L-HPC─ │ 7% 10%⌐∆╢ ⅜№∫√⁹ 

 

Table 5 L-HPC HGS─  

 

 

6%  7% 8% 9% 10% 11%  

       

L-HPC  
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ꜟכ꜡☿ꜞ◓  3  ─♩כ◦ꜟ◕  

 ( 2 )≢ ⇔√ L-HPC ⅜ 7%⌐⌂╢╟℮⌐ ⇔√ L-HPC HGS─ ─

╩◐ⱶ꞉▬ⱪ ◒꜠◦▪ ≢ ⅝ ∫√ ⁸ ─♩כ◦ꜟ◕ ╩

GX-200⁸◄הכ▪fi♪ה♦▬ ≢ ⇔√⁹ ╩♩כ◦ꜟ◕

ꜟכ꜡☿ꜞ◓╢∑↕ │ ─♩כ◦ꜟ◕ ⌐ ╡ ╕╣≡™╢

╩ ⇔≡ ꜟכ꜡☿ꜞ◓─ ⅜ ─ ⌐⌂╢╟℮⌐ ⇔√⁹

ꜟכ꜡☿ꜞ◓√⇔ ⌐ 7% L-HPC ╣∙╣⧵╩♩כ◦ꜟ◕ 2

ꜟכ꜡☿ꜞ◓⁸⇔ ♩כ◦ꜟ◕ G-HGS ≤⇔√⁹⌂⅔⁸L-HPC HGS ╩

ꜟכ꜡☿ꜞ◓─ ⌐ ∆╢≤◕ꜟ⅜ ⌐ ∆╢√╘⁸60

ꜟכ꜡☿ꜞ◓─% 90 ╩ ⇔√ G-HGS╩ ∆╢ ⁸ ╩ ∆╢

≢№╠⅛∂╘ ꜟכ꜡☿ꜞ◓╢∆≥ ─ ─ כ꜡☿ꜞ◓─

ꜟ ─ꜟכ꜡☿ꜞ◓ 60% ꜟכ꜡☿ꜞ◓ 30% ╩ ⇔⁸↓╣

⌐ 7% L-HPC ╩♩כ◦ꜟ◕ 2 ⇔⁸∕─ ⁸ כ꜡☿ꜞ◓╢∆≥

ꜟ ⌐ ꜟכ꜡☿ꜞ◓√⇔ ⌐ 2 ↕∑╢↓≤╩ 3 ╡ ⇔

≡⁸ ─ G-HGS╩ √⁹ ꜟכ꜡☿ꜞ◓√⇔ ─♩כ◦ꜟ◕ ≢

─ │⁸ ⌐ ℮╙─≤⇔√⁹ 

 

ŬLɓG Ŭ %─ L-HPC◕ꜟ⅛╠ ꜞ◓─% ⁸ɓ⌐♩כ◦ꜟ◕√⇔

ꜟכ꜡☿ ╩ ↕∑≡  ♩כ◦ꜟ◕√⇔

 

2΅2΅2  

 

 1  ⁸ ⁸⅔╟┘  

( i )  ⁸  

≤⌂╢ ↕ 1 mm─ L-HPC Ɫ▬♪꜡◕ꜟ◦כ♩ L-HPC HGS ╩ 10 mm 

× 80 mm─ ⅝↕⌐ ╡ ╡⁸ ─ ⌂ ╩ ⅝ ∫√ ⁸FUDOH RHEO 
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METER RT-2010J-CW ꜠○♥♇◒ ⌐⁸│↕╖ 40 mm≢ ⇔⁸ ∫

╡ 20 mm/min⌐⅔↑╢ ╩ ⇔⁸ ⌐ ∫≡

╩ ⇔√ Figure 14 ⁹ 

 

 

 

Figure 14  FUDOH RHEO METER≤ L-HPC HGS─☿♇♥▫fi◓ 

 

( ii )   

7% 10% L-HPC HGS 7L0G⁸8L0G⁸9L0G⁸10L0G ⁸7% L-HPCⱢ▬♪꜡◕

⌐♩כ◦ꜟ ╩ꜟכ꜡☿ꜞ◓50% ♩כ◦ꜟ◕√⇔ 7L50G ╩ ™√⁹ 

 

 2  ─  

 40 mm─ L-HPC HGS╩ 20 mm/min ≢ ∫ ∫√ ─ ╩

⇔√ stress-strain curve─ ╩ Figure 15⌐ ∆⁹ ů max ⁸

Ů ⅔╟┘ꜘfi◓ E │⁸ ⇔√ stress-strain curve⅛╠⁸ ⌐⇔√⅜

™ (1)  (3) ╩ ™≡ ⇔√⁹ 

 

 20 mm/min  

40 mm 80 mm 

 

Ⱨfi♅◖♇◒ 
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Figure 15  ↕╣√ stress-strain curve─  

 

ůmax │⁸(1) ⌐⇔√⅜™ ♩כ◦ꜟ◕ ─ ♩כ◦╩

─ ≢ ⇔√ ≤⇔≡ ⇔√⁹ 

 

 

ůmax ( MPa )  

Fmax ( N )  

A ( mm
2
 )  

 

  

ůmax =
A

Fmax
(1)

F (N) 

L ᴅL 

Fmax 

break point 
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Ů │⁸(2) ⌐⇔√⅜™ ⅛╠ ╕≢─ ╩ ─◦

♩כ ≢ ⇔√ ≤⇔≡ ⇔√⁹ 

 

 

Ů ( % )  

ᴅL ( cm ) ─  

L ( cm ) ♩כ◦ ↕ 

 

ꜘfi◓ E │⁸stress-strain curve─ ─ ⅝⅛╠ ╘╠╣╢⅜⁸

≢ ⇔√ ─♩כ◦ꜟ◕ stress-strain curve│ ⌐ ⇔√√╘⁸

╩ ≢ ⇔√ ≢ ⇔√ (3) ⁹ 

 

 

E ( MPa )  

ůmax ( MPa )  

Ů ( % )  

 

 3   

 ╠╣√ Ɽꜝⱷכ♃│  ± mean ± S.E.≢ ⇔⁸

Dunnett─ ╩ ™≡⁸ ⌐ ⇔√⁹ │ 5%≤⇔⁸p

⅜↓╣ ─╙─╩ №╡≤⇔√⁹ 

(2)Ů=
L

ᴅL
×100

(3)E =
Ů

ůmax
×100
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ה  4   

⇔√ L-HPC HGS─ ůmax ╩ Figure 16⌐⁸ Ů ╩

Figure 17⌐⁸ꜘfi◓ E ╩ Figure 18⌐∕╣∙╣ ∆⁹ 

Figure 16⅛╠ ─♩כ◦ꜟ◕⁸⌐℮╟⌂⅛╠ │⁸L-HPC ⅜

∆╢⌐≈╣≡ ꜟכ꜡☿ꜞ◓⁸⇔ ⌐╟∫≡╙ ⅜ ⇔ↄ ⇔√⁹

⁸ Ů│⁸ ╓╒╙≢♩כ◦ꜟ◕─╣ 55 90% ≢№╡ Figure 

17 ⁸∕─ ꜟכ꜡☿ꜞ◓⁸50% ╩ꜟכ꜡☿ꜞ◓⁸│≢♩כ◦ꜟ◕ ╕⌂

™ 7L0G≤ ⇔≡⁸ꜘfi◓ ⌐ 3 ─ ⅜ ╘╠╣√ Figure 18 ⁹ 

 

 

 Data are expressed as the mean ± S.E. (n=6), ** p < 0.01 

7L0G v.s. 8L0G: p > 0.05, 7L0G v.s. 9L0G: p < 0.01, 7L0G v.s. 10L0G: p < 0.01, 7L0G v.s. 7L50G: p < 0.01  

(Dunnett's test) 

 

Figure 16  L-HPC HGS─  ( ůmax )⌐ ╓∆ L-HPC ≤ 

ꜟכ꜡☿ꜞ◓ ─  

0.0 

0.1 

0.2 

0.3 

0.4 

0.5 

7L0G 7L50G 8L0G 9L0G 10L0G 

 
(ů

m
a

x)
 
 

**  

**  
**  

MPa 
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Data are expressed as the mean ± S.E. (n=6), **  p < 0.01 

7L0G v.s. 8L0G: p > 0.05, 7L0G v.s. 9L0G: p > 0.05, 7L0G v.s. 10L0G: p < 0.01, 

7L0G v.s. 7L50G: p > 0.05 

(Dunnett's test) 

 

Figure 17  L-HPC HGS─  ( Ů ) ⌐ ╓∆ L-HPC ≤ 

ꜟכ꜡☿ꜞ◓ ─  
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Data are expressed as the mean ± S.E. (n=6), ** p < 0.01 

7L0G v.s. 8L0G: p > 0.05, 7L0G v.s. 9L0G: p > 0.05, 7L0G v.s. 10L0G: p > 0.05, 

7L0G v.s. 7L50G: p < 0.01 

 (Dunnett's test) 

 

Figure 18 L-HPC HGS─ꜘfi◓ E ⌐ ╓∆ L-HPC ≤ 

ꜟכ꜡☿ꜞ◓ ─  

 

L-HPC─ ≢№╡⁸ ┼─ⱥ♪꜡◐◦ⱪ꜡ⱳ◐◦ ─ ⅜

L-HPC⌐ ═ ⇔ↄ ™ⱥ♪꜡◐◦ⱪ꜡Ⱨꜟ☿ꜟ꜡כ☻ HPC ⌐≈™≡│⁸

HPC─ ≢ ⅜ ↕╣≡™╢↓≤⅜ ↕╣≡™╢ 78)⁹L-HPC╙

⌐ⱥ♪꜡◐◦ꜟ ╩ ∆╢ ≢№╢⅜⁸HPC╟╡╙ⱥ♪꜡◐◦ꜟ

─ ⅜ ™√╘ ⌐ ≢№╢⁹▪ꜟ◌ꜞ≢─ ≤∕─ ─ ≤─

≢ ↕╣√ L-HPC ◕ꜟ⌐⅔™≡│⁸L-HPC─ ─ ™◕ꜟ≢│⁸

─ ™◕ꜟ⌐ ═≡◕ꜟ─ ⌐⅔↑╢ⱥ♪꜡◐◦ꜟ ─ ⅜

∆↓≤⅜ ↕╣⁸◕ꜟ─ ⅜ ∆╢↓≤⅜ ⅎ╠╣╢⁹Figure 16
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≢ ╘╠╣√◕ꜟ─ L-HPC ─ ⌐ ℮ ─ ⌐│↓─╟℮⌂◕

ꜟ─ ⌂ ⅜ ╠⅛─ ≢ ∆╢╙─≤ ↕╣╢⁹ 

⌐ ⇔≡│⁸7L0G ⌐ ⇔≡ 10L0G─ ⅜ ⌐ ⅛∫√╙──

L-HPC ⌂ ⌂ │ ╘⌂⅛∫√ Figure 17 ⁹↓─ ≤⇔≡⁸

◕ꜟ ─ L-HPC ⅜ ∆╢≤⁸L-HPC ─ ─☼꜠

⅜ ↕╣╢ ⁸ ⌐ ∆╢ ╙ ∆↓≤⅜ ↕╣╢⁹↓╣╠⅜≥─

╟℮⌐ ╩ ⇔√ ─♩כ◦ꜟ◕─ ⌐ ╩ ╓∆⅛ ⌂ ⌐

≈™≡│ ≢№╢⁹Figure 17⌐ ∆╟℮⌐⁸ ╙♩כ◦ꜟ◕─╣ │

55 90%≢№╡⁸╒╓ ─◘▬☼─ 1.5 1.9 ⌐ ∆╢╕≢ ⇔⌂™↓≤⅜

╠⅛≤⌂∫√⁹↓╣│ ╛ ─ ⌐ ⇔≡╙ ⇔⌐ↄ™↓≤╩

∆╢⁹ 

─ ≢№╢ꜘfi◓ │⁸ ⅜ ⅝ↄ

⅜ ™◕ꜟ≢ ↄ⌂╢⁹∆⌂╦∟⁸ꜘfi◓ ─ ™◕ꜟ│₈ ⅛╠ ╩⅛

↑≡╙ ⇔⌐ↄↄ⁸ ⇔⌐ↄ™◕ꜟ₉╩ ∆╢⁹L-HPC ─ ™◕ꜟ

⁸L-HPC│♩כ◦ ─ ⅜ ⅝ↄ⌂╡ ⅜ ⇔√╙──⁸

│ ⅝ↄ⌂╠∏⁸ ≤⇔≡₈L-HPC ⌐ ∫≡⁸ ∫ ∫≡╙ ┘

⌐ↄↄ⁸ ╣⌐ↄ™₉≤™℮ ╩ ╩♩כ◦ꜟ◕╢∆ ≢⅝╢↓≤⅜ ╠

⅛≤⌂∫√⁹ 

ꜟכ꜡☿ꜞ◓⁸ ⁸│≢♩כ◦ꜟ◕ │ ⌐ ∆╢⅜⁸

│ ╓╒≥♩כ◦ꜟ◕ ╦╠⌂™⁸∆⌂╦∟₈ ∫ ╢≤ כ◦ꜟ◕

♩≤ ⌐ ┌∆⌐│ ⅝⌂ ╩ ∆╢√╘⁸ ⅜ ╦∫≡╙ ╣⌐ↄ™₉≤

™℮ ╩ ╩♩כ◦ꜟ◕╢∆ ∆╢↓≤⅜ ╢↓≤⅜ ╠⅛≤⌂∫√⁹ 

↓╣╕≢⌐⁸ ⁸№╢™│ ≤ ─ ⌐╙ ╩ ⇔

√ ⌐ ∆╢ ⅜ ↄ⌂↕╣≡™╢ 79, 80)⁹ ⅎ┌ Zhiwei╠│⁸☿ꜟ

☻כ꜡ ≤ ⅜ ∆╢ ─ ⌂ ╩ NMR ⅔╟┘

─◦Ⱶꜙ꜠כ◦ꜛfi⅛╠⁸ ⇔≡™╢ 81)⁹ ⌐⅔™≡╙⁸◓ꜞ
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╩ꜟכ꜡☿ ⇔√ 7L50G≢│⁸L-HPC HGS─ ≤ ꜟכ꜡☿ꜞ◓√⇔

⅜ ╩ ⇔⁸L-HPC ─☼꜠ ┘ ╩ ⇔ Figure 19 ⁸

≤⇔≡ 7L50G ─ ╛ꜘfi◓ ⅜ 7L0G⌐ ═≡ ⌐ ⅝ↄ⌂∫√

╙─≤ ∆╢⁹ 

─ ⅛╠⁸L-HPC HGS─ │⁸(1) L-HPC ╩ →╢↓≤⁸

╩ꜟכ꜡☿ꜞ◓ (2) ┘╟⅔ ∆╢↓≤≢ ⌐ ₁⌐ ↕∑╢

↓≤⅜≢⅝╢↓≤╩ ╠⅛⌐∆╢↓≤⅜≢⅝√⁹ 

 

 

 

Figure 19 Glycerol≤ L-HPC ≤─ ⸗♦ꜟ 

Hydroxypropoxygroup

Glycerol

Hydrogen bond

Glucose unit

CH

CH2

CH2

OH

OH
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3  L-HPCⱢ▬♪꜡◕ꜟ◦כ♩─  

 

3΅1   

 

♪꜠♇◦fi◓ ╩ ™√ │⁸ ─ ⁸ ─ ─ ⁸⅔

╟┘♪꜠♇◦fi◓ ─ ⅛╠⁸ ⅔╟┘ ╩ ⇔√ ≢⁸

⌂♪꜠♇◦fi◓ ╩ ⇔ ∆╢↓≤⅛╠ ↕╣╢⁹♪꜠♇◦fi◓

│⁸ ─ ╩ ⇔ 82)⁸ ⌂♃▬Ⱶfi◓≢ ≤ ⅜ ╡ ↕╣╢ 10)⁹

⇔√ │⁸ ─ ™♪꜠♇◦fi◓ ╩ ⇔√ ⁸ ⌐

∆╢ 83)⁹╕√⁸ ⌐⅔™≡⁸♪꜠♇◦fi◓ ⌐│ 80% ─

⅜ ╩ ⅎ≡™╢≤─ 84)╛⁸♪꜠♇◦fi◓ ─ ⌐╟╢ ─

⅜ 85)↕╣≡⅔╡⁸♪꜠♇◦fi◓ ─ ─ ↕⅜ ↕╣≡™╢⁹

∫≡⁸ ⌐⅔™≡⁸ ─ ™♪꜠♇◦fi◓ ⅜ ≤↕╣≡

™╢ 45, 69)⁹ 

♪꜠♇◦fi◓ ─ ╡ ⅎ ─ ─ ꜞ☻◒╩ ∆╢√╘⌐│⁸

─ ╩ ℮ ⅜№╢⁹ ─ │⁸Ⱳכꜟ♃♇◒ ⁸Ⱨכꜟ

90° ⁸180° ⁸ⱪ꜡כⱩ♃♇◒ ⁸⅔╟┘

⅜ ↕╣≡™╢ 86)⁹Ⱳכꜟ♃♇◒ ⁸90° ⁸180° ⁸ⱪ

◒♇♃Ⱪכ꜡ │⁸ JIS ⌐╙ ↕╣≡⅔╡ ⅜

↕╣≡™╢ 87, 88)⁹↓╣╠ │⁸ ≤∆╢ ─ ⌐╟

∫≡ ™ ↑╠╣≡™╢⁹ ⅎ┌⁸Ⱳכꜟ♃♇◒ │ ⱪכ♥ ⌐

╙꜡◐♁ⱪ꜡ⱨ▼fi Na √∫™≥ⱪ₈NP₉כ♥ ─

─ ─ ⌐ ↕╣≡™╢⁹90° ⅔╟┘ 180° │⁸

⌐ ─≤⌂ⱪכ♥ ─ ™ ─ ⌐ ⇔≡™╢≤↕╣≡™

╢⁹↓╣╠⌐ ⇔⁸ⱪ꜡כⱩ♃♇◒ │⁸ ⌐ ⇔ ≡╢ⱪ꜡כⱩ─
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╩ ⌐ ∂≡ ∆╢↓≤⅜ ≢№╡⁸꜡ ◐♁ⱪ꜡ⱨ▼fi Na♥כⱪ₈NP₉

╛♠꜡Ⱪ♥꜡כ♥ꜟכⱪ₈EMEC₉─ ─ ⌐ ↕╣≡™╢ 89, 90)⁹↕╠

⌐⁸ ⁸ ⌐╙ ≢│⁸ ☻כⱶ╛כꜞ♀

─ ─ ⌐╙♥ⱨ꜡fi ─ ⱪ꜡כⱩ╩ ⇔√ 91, 92)
 ⌐

≠™√ⱪ꜡כⱩ♃♇◒ ⅜ ↕╣╢⌂≥⁸ ™ ⌐ ™╠╣≡™╢⁹

╕√⁸ⱥ♩─ ⌐ ≠™≡ ∆╢ ≢№╢ ≢│⁸ ─

⌐ ∆╢ ₁⌂ ⁸ ⅎ┌₈ ─◖◦₉⁸₈⅛√↕₉⁸₈╛╦╠⅛↕₉⁸₈⌡┌

≈⅝₉ 93, 94)
 ⅜⁸∕╣╠─ ╩ ⌐ ⇔√ⱤⱠꜟ ⌐╟╡

↕╣╢⅜⁸ⱥ♩─ ╩☿fi◘כ≤⇔≡ ™╢√╘⁸ ⁸ ⁸

⌂≥⌐╟∫≡ ⅜ ╩ ↑√╡⁸ ∆╢─⅜ ≢№∫√╡≤

™∫√ ╩ ≈⁹ ─ ─ ⌐╙ ⌐ ╦╢

≢─ ⅜ √╣╢ ≢№╢⁹Table 6⌐∕╣∙╣─ ─

╩ ∆⁹ 

 

Table 6 ─ ≤  

 

L-HPC Ɫ▬♪꜡◕ꜟ◦כ♩ L-HPC HGS │⁸ ≢│₈≈╢≈╢⇔

≡⅔╡⁸ │ ↕™₉≤ ≢⅝╢⁹⇔⅛⇔⁸ ™ ╩ ∆╢

╩ ≤∆╢ ╩ ⇔√ │⌂™⁹∕─√╘⁸ │⁸L-HPC 

   

⌐ ≢⅝╢⁹ ⌂ │  

│ ↄ⁸ ─ ⌐╙  

90° ╕√│ 180° 

 

Ⱳכꜟ♃♇◒  

™ ╩ ∫√ ⇔≡™╢ 
─ ⌐│  

ⱥ♩─ ⌐ ≠™≡⁸∕─ ⌂≥╩  
⌂ │  

⌂  

ⱪ⁸כ♥  

 ⱪכ♥

⁸  ⱪכ♥
 

  

ⱪ꜡כⱩ♃♇◒  
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HGS─ ™ ╩ ∆╢√╘⌐│⁸╕∏ ─ ≢─ ╩

∆╢ ⅜№╢≤ ⅎ√⁹∕↓≢⁸ ╛ⱪכ♥ ⱪכ♥ ─ ─

⌐ ↕╣≡™╢Ⱳכꜟ♃♇◒ ⁸ⱪ꜡כⱩ♃♇◒ ╩ ™≡⁸L-HPC HGS

─ ─ ╩ ╖√⁹ 

 

3΅2   

 

Ⱳכꜟ♃♇◒ │⁸ ─ ⅛╠◘▬☼⅔╟┘ ↕─ ꜟכ♅☻╢⌂

Ⱳכꜟ╩ ⅜⇔⁸ ⌐ ∆╢Ⱳכꜟ♫fiⱣכ⅛╠ ─ ↕╩ ∆

╢ ≢№╢⁹↓╣⌐ ⇔⁸ⱪ꜡כⱩ♃♇◒ │⁸ⱪ꜡כⱩ╩ ↕∑⁸

⌐ ≢ ↕∑⁸∕──∟ ≢ⱪ꜡כⱩ╩ ↕∑

√ ─ ╩ ∆╢ ≢№╢⁹ⱪ꜡כⱩ♃♇◒ ≢│⁸ⱪ꜡כⱩ─

╩ ⌐ ∂ ∆╢↓≤⅜≢⅝╢ ⌐ ⅜№╢⁹ ≢│⁸L-HPC Ɫ▬♪

♩כ◦ꜟ◕꜡ L-HPC HGS ꜟכ꜡☿ꜞ◓┘╟⅔ ♩כ◦ꜟ◕ G-HGS ─

╩ ∆╢√╘⌐ ─ ─ ⌐ ↕╣≡™

╢Ⱳכꜟ♃♇◒ ⅔╟┘ⱪ꜡כⱩ♃♇◒ ⌐╟╢ ╩ ╖√⁹⌂⅔⁸ⱪ꜡כ

Ⱪ♃♇◒ ≢│⁸ⱪ꜡כⱩ─ ≤⇔≡ⱨ▼ⱡכꜟ 89, 90)⁸▪ꜟⱵ♬►ⱶ⁸

↕╠⌐ ─ ─ ⌐ ™╠╣≡™╢♥ⱨ꜡fiⱪ꜡כⱩ╩ ™≡

─ ╩ ∫√⁹ 

 

3΅3  Ⱳכꜟ♃♇◒  

 

 1  Ⱳכꜟ♃♇◒ ⌐╟╢  

Ⱳכꜟ♃♇◒ │⁸ 95)⌐ ↕╣√ ≢№╡⁸

─ ⱪכ♥ ≢№╢꜡◐♁ⱪ꜡ⱨ▼fi Na♥כⱪ₈NP₉⅔╟┘

ⱨ□ꜟ☺כ♥®כⱪ─ ─ ⌐ 90, 96)
 ↕╣≡™╢⁹L-HPCⱢ▬♪꜡◕
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♩כ◦ꜟ L-HPC HGS ─ ⌐⅔™≡╙ ⌐ ≠™≡Ⱳ

◒♇♃ꜟכ ⌐╟╢ ╩ ∫√⁹ 

 

 2  ⁸ ⁸⅔╟┘  

( i )  ⁸  

≢ ⇔√Ⱳכꜟ♃♇◒ │⁸ 95)⌐ ∂⁸Figure 20

⌐ ∆ ╩ ™≡ ╩ ∫√⁹ ∆╢Ⱳ⁸│ꜟכ ⁸ ⌂≥─

⇔≡™⌂™ ╩ꜟכⱲꜟכ♅☻⌂ ™√⁹ ╩ ⌐ ⇔⁸Figure 

20⌐ ∆╟℮⌐ ─ ⅜ 5 cm ∆╢╟℮⌐ ⇔≡⁸ ─

10 cm⅔╟┘ 15 cm╩ ≢ ™⁸ ⌂ ≢ⱪכ♥ ⇔√⁹ ─

↕⅜ 10 cm≤⌂╢╟℮⌐Ⱳכꜟ─ ♩כ♃☻╩ ⌐ ⇔≡⁸ ─☻

ꜟכⱲꜟכ♅ Table 7 ╩ ⅜⇔⁸ ⌐ ∆╢⁸╙⇔ↄ│ ∆╢─

⌐ 5 ⅛⅛╢ ╩כfiⱣ♫ꜟכⱲꜟכ♅☻─ ╘√⁹↕╠⌐⁸ ™∞⇔

√ ─⧵⁸≥ꜟכⱲꜟכ♅☻─ ─ ╩ꜟכⱲꜟכ♅☻─↕⅝ 1 ∏≈

⅜⇔≡⁸ ≢ ╕╢ ╩≥↓╢№≢ꜟכⱲꜟכ♅☻─ ⇔√⁹ 

 

( ii )   

7% L-HPCⱢ▬♪꜡◕ꜟ◦כ♩ 7L0G ⁸7% L-HPCⱢ▬♪꜡◕ꜟ◦כ♩⌐ 50%

╩ꜟכ꜡☿ꜞ◓ ♩כ◦ꜟ◕√⇔ 7L50G ⁸ ♪꜠♇◦fi◓ ≤⇔≡

SI-AID
® ▪ꜟ◔▪⁸ ⅔╟┘ VIEWGEL

® ⁸ ╩ ™√⁹ 
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* ─ │∆═≡ ≤⇔≡ ╩ ⇔≡™╢⁹╕√ │ ≢№╢⁹ 

 

Figure 20 Ⱳכꜟ♃♇◒   

 

 

Table 7 Ⱳכꜟ♃♇◒ ≢ ─ꜟכⱲꜟכ♅☻╢∆  

 

30  

 

 
steel ball 

15 cm 

Ⱳכꜟ No.  ( mm )  ( g ) 

1 3.2 0.1 

2 4.8 0.5 

3 6.3 1.0 

4 7.9 2.1 

5 9.5 3.6 

6 11.1 5.7 

7 12.7 8.6 

8 14.3 12.1 

9 15.9 16.6 
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ה  3   

7L0G⁸7L50G⁸ ♪꜠♇◦fi◓ ≢№╢ SI-AID
®⅔╟┘ VIEWGEL

®⌐≈™

≡⁸Figure 20⌐ ∆ ╩ ™≡ ⇔√Ⱳכꜟ♃♇◒ ≢─

╩ Table 8⌐ ∆⁹ 

 

Table 8 Ⱳכꜟ♃♇◒ ≢─  

 

 

 

 Ⱳכꜟ♃♇◒ ⌐⅔™≡⁸No.4 ─ ™Ⱳכꜟ⅜ ⇔√ ⌐ ⅜

₈ ₉≢№╢≤↕╣≡™╢ 95, 97)⁹ ─ SI-AID
® ⅔╟┘ VIEWGEL

®
 ≢│⁸

No. 1 ~ 3─Ⱳכꜟ⅜♪꜠♇◦fi◓ ─ ⌐ ⇔√⁹⇔⅛⇔⁸L-HPC HGS⅔

╟┘ G-HGS│⁸™∏╣─ ─Ⱳכ◦ꜟ◕╙ꜟכ♩ ⌐ ∆╢↓≤│⌂⅛∫

√ Table 8⁹∆⌂╦∟⁸ ≢ ⇔√ L-HPC HGS─ │⁸

♪꜠♇◦fi◓ ≤ ⇔≡ ⌐ ↕™↓≤⅜ ╠⅛⌐⌂∫√⁹⇔⅛⇔⌂⅜╠⁸

≢│ L-HPC HGS⅔╟┘ G-HGS─ ⅜ ≤ ⇔≡⁸≥─

⅜ ↕™─⅛ ≢№∫√⁹ 

≢ ≤⇔√ SI-AID
® │ ╩fiכ◖ꜞ◦⌐ ⇔≡⅔╡⁸

1  2  3  

7L0G ⇔ ⇔ ⇔ 

7L50G ⇔ ⇔ ⇔ 

SI-AID®
 No.3 No.3 No.3 

VIEWGEL
®

 No.2 No.2 No.1 

 

  

ŬLɓG: Ŭ% L-HPC, ɓ% glycerol 
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VIEWGEL
® │ⱳꜞⱦ♬ꜟⱧ꜡ꜞ♪fi⅔╟┘ⱳꜞⱦ♬ꜟ▪ꜟ◖כꜟ╩ ≤∆╢

Ɫ▬♪꜡◕ꜟ≢№╢⁹Klode╠│⁸◦ꜞ◖כfi♪꜠♇◦fi◓─ │ ↄ⁸

⌐ ╩ ∂⌂™↓≤╩ ⇔≡™╢ 38)⁹ ⁸Ɫ▬♪꜡◕ꜟ♃▬ⱪ≢№

╢ VIEWGEL
®╙ │ ↕™ ≤ ≠↑╠╣≡™╢ 32)⁹ 

Ⱳכꜟ♃♇◒ ─ ⁸SI-AID
® ⅔╟┘ VIEWGEL

® ≢│⁸No.4╟╡ ↕™Ⱳ

⅜ꜟכ ⇔√↓≤⅛╠⁸↓╣╠ 2≈─ ─ │₈ ₉≤│

ⅎ⌂™⁸∆⌂╦∟⁸ ─ ™ ≤ ↕╣√⁹ ⁸7L0G⅔╟┘ 7L50G

│⁸™∏╣─Ⱳכꜟ╙ ∆╢↓≤⅜⌂⅛∫√↓≤⅛╠⁸SI-AID
® ⅔╟┘

VIEWGEL 
®╟╡╙ ⅜ ↄ⁸ ⌐ ⇔√ ╙ ─ ╛ ┼

─ ⅜ ↕™ ≢№╢↓≤⅜ ↕╣√⁹ 

⁸ ╘╢≤⁸ ≢│ ╛ⱪכ♥ ─ ─ ⌐ ↕

╣≡™╢ ╩ ™⁸ ≢₈≈╢≈╢⇔≡⁸ ₉≢№╢◕ꜟ

≤ ↕╣╢ L-HPC HGS⅔╟┘ G-HGS─ ─ ⁸⅔╟┘ ♪꜠♇◦

fi◓ ≤─ ╩ ╖√⅜⁸ ⌐ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹↓─√╘⁸

7L0G⅔╟┘ 7L50G⅜⁸≥─ ⁸ ♪꜠♇◦fi◓ ≢№╢ SI-AID
®⅔╟┘

VIEWGEL
®╟╡ ⅜ ↕™─⅛ ╠⅛⌐∆╢√╘⌐│ ─ ≢ ∆

╢ ⅜№╢≤ ⅎ╠╣√⁹ 

 

3΅4  ⱨ▼ⱡכꜟ  

 

 1  ⱨ▼ⱡכꜟ ╩ ™√ ─  

ⱥ♩⅜ ─ ⌐ ╩ ⇔ ↑√ ─ ╩ ∆╢ ≤⇔≡

♃♇◒ ⅜ ↕╣√⁹1960 ⁸ ≤⇔≡ ₁⌂

ⱪ꜡כⱩ♃♇◒ ⅜ ↕╣≡⅝√⅜ 98, 99)⁸ ⌐⅔™≡╙⁸ ⱪ꜡

╢╟⌐Ⱪכ │⁸ ─ ⌐ ↕╣≡™╢ 100-102)⁹ 

Ⱳכꜟ♃♇◒ │⁸ ╩Ⱳכꜟ⅜ ⅜╡ ∟╢ ─ ≤⁸∕╣⌐
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∆╢ ╩ ≤⇔≡ ∆╢ ≢№╢⁹↓╣⌐ ⇔≡ ⱪ꜡כ

Ⱪ♃♇◒ ─ ≈≢№╢ⱨ▼ⱡכꜟ │⁸ ∆╢ ⌐ ⌐⅛⅛

╢ ╩ ⌐ ∆╢ ≢№╡⁸ ⌂≥─ ⌐ ⇔≡ ↕

╣╢⁹♪꜠♇◦fi◓ ─ ⌐⅔™≡╙ ╩ ⌐ ⇔ ∆╢ ─

│ ≤ ≢№╢─≢⁸ⱨ▼ⱡכꜟ ⌐╟╢ L-HPCⱢ▬♪꜡◕ꜟ

♩כ◦ L-HPC HGS ꜟכ꜡☿ꜞ◓┘╟⅔ ♩כ◦ꜟ◕ G-HGS ─

╩ ╖⁸ ♪꜠♇◦fi◓ ≤ ⇔√⁹ 

 

 2  ⁸ ⁸⅔╟┘  

( i )  ⁸  

─ⱨ▼ⱡכꜟ ╩ⱪ꜡כⱩ≤∆╢ⱪ꜡כⱩ♃♇◒ ⌐╟╢ ≢│⁸

♠꜡Ⱪ♥꜡כ♥ꜟכⱪ 0.5 EMEC ⅔╟┘꜡◐♁ⱪ꜡ⱨ▼fiNa♥כⱪ 50mg₈NP₉

─ ─ 89, 90)
 ╩ ⌐ⱨ▼ⱡכꜟ ─ ╩ ™√

╩ ╖√⁹ 

│ ○ꜞ◄fi♥♇◒ Figure 21 ╩ ™√⁹ⱪ꜡

ꜟכⱩ≤⇔≡ⱨ▼ⱡכ ╩ ™√⁹ │⁸ ╩ ⌐⇔≡ ⌐

│ ╩≤⌂ⱪכ♥ ™≡ ⇔√⁹№╠⅛∂╘ 2-ⱪ꜡Ɽⱡכꜟ╩ ™≡

╩ ⌐⇔√ 10 mm⁸ 10 mm─ ╠⅛⌂ ╩ ≈ⱨ▼ⱡכꜟ ╩

100 g─ ⌐ ⇔⁸ⱪ꜡כⱩ╩ ↕∑ ≤ⱨ▼ⱡכꜟ ╩ 3

↕∑√⁹∕─ ⁸ ╩ 300 mm/min─ ↕≢ ⌐ ⇔⁸ ─

⅜ⱨ▼ⱡכꜟ ⅛╠ ⅜╣╢ ⌐ⱨ▼ⱡכꜟ ⌐⅛⅛╢ ╩

⇔√⁹ ↕╣╢ ⱪ꜡ⱨ□▬ꜟ╩ Figure 22⌐ ∆⁹⌂⅔⁸ⱪ꜡כⱩ♃

♇◒ ≢ ↕╣╢ │ ⇔≡ Figure 22⌐ ∆ⱪ꜡ⱨ□▬ꜟ╩ ™√⁹

↓─ ↕╣√ⱪ꜡ⱨ□▬ꜟ⅛╠ ─ ╩ ≤⇔≡ ⇔√⁹ 
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Figure 21 ⱨ▼ⱡכꜟ ╩ ™√  

 

( ii )   

⌐ ∂√⁹ 

 

 3   

 ╠╣√ │  ± mean ± S.E. ≢ ⇔⁸Tukey─

╩ ™≡⁸ ⌐ ⇔√⁹ │ 5%≤⇔⁸p ⅜↓╣ ─╙─

╩ №╡≤⇔√⁹ 

 

 

ⱨ▼ⱡכꜟ  

 

(100g) 

ⱤⱠꜟ 

 

☿fi◘כ 
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Figure 22 ⱪ꜡ⱨ□▬ꜟ 

 

 

ה  4   

─ ≢│⁸ ≢Ⱳכꜟ♃♇◒ ⌐≡ ≢№∫√ L-HPC HGS≤

♪꜠♇◦fi◓ ─ ╩ ∆╢ ≢ ∫√⁹ ╩ Figure 23⌐

∆⁹L-HPC HGS 7L0G ─ │ SI-AID
® ─ 1/25⁸VIEWGEL

® ╟╡ 1/60

ꜟכ꜡☿ꜞ◓⁸╡№≢ ◕ꜟ≢№╢ G-HGS 7L50G ─ │⁸ ≢

№╢ SI-AID
® ⅔╟┘ VIEWGEL

® ╟╡ ↕ↄ⁸SI-AID
® ─ 1/5⁸VIEWGEL

® ─

1/10≢№∫√ Figure 23⁹ ─Ⱳכꜟ♃♇◒ ≢│ ⅜≥─ ↕

™⅛ ∆╢↓≤⅜≢⅝⌂⅛∫√⅜⁸ⱨ▼ⱡכꜟ ╩ ™╢↓≤≢⁸7L0G

⅔╟┘ 7L50G│ ♪꜠♇◦fi◓ ≢№╢ SI-AID
® ⅔╟┘ VIEWGEL

® ─

╩ ∆╢↓≤⅜≢⅝√⁹ 

Adhesive 

Strength 

 

S
tr

e
n

g
th
 (  

N 

Time (min) 

Detach point 
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 Data are expressed as the mean ± S.E. 

The numbers of determination for L-HPC HGS, G-HGS and commercial dressings were 6, 6, and 3, respectively. 

 * p < 0.05, 7L0G v.s 7L50G: p > 0.05, 7L0G v.s SI-AID®: p < 0.05, 7L0G v.s VIEWGEL®: p < 0.05 

(Tukey's test) 

 

Figure 23 ⱨ▼ⱡכꜟ ╩ ™√  

 

≢ ™√ⱨ▼ⱡכꜟ ╩ⱪ꜡כⱩ⌐ ™√ ≢│⁸

⌐ 100 g─ ╩ 3 ⅛↑√ ⌐⁸ⱨ▼ⱡכꜟ ╩ 300 mm/min─

≢ ∆╢ ╩ ∫√⁹↓─ │⁸ ♪꜠♇◦fi◓ ╩ ™

√ ≢ ™╠╣≡™╢ ♪꜠♇◦fi◓ ─ ╩ 300 

mm/min⌐ ⇔≡ ∆╢ 103)
 ⌐ ∆╢⁹⇔⅛⇔⁸↓─ⱨ▼ⱡכꜟ

≢ ⇔√ │⁸ ⌐⅔↑╢ ─ ⌐ ═ ⇔ↄ

⅜ ™≤ ⅎ╠╣√⁹ ⁸ ⅛╠♪꜠♇◦fi◓ ╩ ∆╢ ⌐│

╛ ─ ╩ ∆╢√╘⌐╝∫ↄ╡≤ ↕╣╢⁹ ∫≡⁸

≢ ™╠╣╢ⱨ▼ⱡכꜟ ≢│ │ ╣≡™╢⅜⁸

0 

0.5 

1.0 

1.5 

2.0 

2.5 

7L0G 7L50G SI-AID  VIEWGEL
®

 

*  

*  

ⱨ
▼
ⱡ
כ
ꜟ

┼
─

 
N ŬLɓG: Ŭ% L-HPC, ɓ% glycerol  



47 
 

≢─ ─ ╩ ⇔√ ⌐⌂∫≡™⌂™≤ ⅎ╠╣√⁹ 

⁸ ╘╢≤ⱨ▼ⱡכꜟ ≢│⁸L-HPC HGS≤ ♪꜠♇◦fi◓

─ ⌐ ⌂ ⅜№╢↓≤⅜ ╠⅛⌐⌂∫√⁹⇔⅛⇔⁸ⱨ▼ⱡכꜟ

─ ≢│⁸ⱪ꜡כⱩ╩ ∆╢ ╩ ≤ ⌐⇔≡™╢

√╘⁸ ∏⇔╙ ─ ╩ ⇔≡™⌂™ ⅜ ≤⇔≡ →

╠╣╢⁹∕↓≢⁸ ╩ ↄ⇔√ ≢ⱪ꜡כⱩ♃♇◒ ╩ ⇔⁸L-HPC 

HGS⅔╟┘ G-HGS─ ╩ ℮ ⅜№╢≤ ⅎ√⁹ 

 

3΅5  ▪ꜟⱵ♬►ⱶⱪ꜡כⱩ  

 

 1  ▪ꜟⱵ♬►ⱶⱪ꜡כⱩ╩ ™√ ─  

≢│⁸♪꜠♇◦fi◓ ─ ⌐ ∂ⱨ▼ⱡכꜟ ╩ ™╢

ⱪ꜡כⱩ♃♇◒ ≢ L-HPCⱢ▬♪꜡◕ꜟ◦כ♩ L-HPC HGS ⅔╟┘◓ꜞ☿꜡

ꜟכ ◕ꜟ G-HGS ─ ─ ╩ ∫√⁹ ⅛╠ L-HPC HGS⁸

G-HGS⅜ ♪꜠♇◦fi◓ ╟╡ ⅜ ↕™↓≤⅜ ╠⅛⌐⌂∫√⅜⁸ⱨ

▼ⱡכꜟ ╩ ∆╢ ⅜ ↄ⁸ ∏⇔╙ ╩ ⇔√

⅜ ╠╣√≤│ ⅎ⌂™≤ ⅎ╠╣√⁹↓─√╘⁸ ∆╢ ╩ ⇔√

╩ ℮ ⅜№╢≤ ⅎ√⁹∕↓≢⁸ ⌐⅔↑╢ⱨ▼ⱡכꜟ ⌐

ⅎ⁸ ≢│⁸ ⅜ⱨ▼ⱡכꜟ ╟╡ ↕™▪ꜟⱵ♬►ⱶ ─ⱪ꜡כ

Ⱪ╩ ™≡⁸L-HPC HGS⅔╟┘ G-HGS─ ─ ╩ ╖√⁹ 

 

 2  ⁸ ⁸⅔╟┘  

( i ) ⁸  

⌂ ⅝↕ 40 mm × 40 mm ⌐ ╡ ☻꜠fi♥☻╩♩כ◦ꜟ◕√∫ ⌐

⇔⁸ ─ ⌂ ╩ ⅝ ∫√⁹ 25 mm─▪ꜟⱵ♬►ⱶ ─ⱪ꜡

╩Ⱪכ כ◙▬ꜝ♫▪כꜗ♅☻◒♥√⇔ TA-XT Plus ╩ ™⁸ⱪ
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╩Ⱪכ꜡ 5N─ ≢ 2 ⇔√ ⁸30 mm/min─ ≢ ⅝ ⅜⇔√

⌐ ↕╣√ ╩ ⇔√ Figure 24 ⁹ 

 

 

 

 

Figure 24 ▪ꜟⱵ♬►ⱶⱪ꜡כⱩ╩ ™√ ─☿♇♥▫fi◓  

 

 

 ( ii )  

⌐ ∂√⁹ 

 

 3   

 ╠╣√ │  ± mean ± S.E. ≢ ⇔⁸Tukey─

╩ ™≡⁸ ⌐ ⇔√⁹ │ 5%≤⇔⁸p ⅜↓╣ ─╙─

╩ №╡≤⇔√⁹ 

 

ū 25 mm 

☻♥fi꜠☻  

▪ꜟⱵ♬►ⱶ 

ⱪ꜡כⱩ 
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ה  4   

▪ꜟⱵ♬►ⱶⱪ꜡כⱩ╩ ™≡⁸30 mm/min─ ≢ ⇔√ L-HPC 

HGS 7L0G ─ │⁸SI-AID
® ─ 1/5⁸VIEWGEL

® ─ 1/15≤ ⌐

↕™╙─≢№∫√ Figure 25 ⁹ 

 

 Data are expressed as the mean ± S.E. 

The numbers of determination for L-HPC HGS, G-HGS and commercial dressings were 6, 6, and 3, respectively. 

 ** : p < 0.01, 7L0G v.s 7L50G: p < 0.01, 7L0G v.s SI-AID®: p < 0.01, 7L0G v.s VIEWGEL®: p < 0.01

 (Tukey's test) 

Figure 25 ─  

 

─ ≢⁸ⱨ▼ⱡכꜟ ≢│⁸L-HPC HGS ⅔╟┘ G-HGS⅜

♪꜠♇◦fi◓ ╟╡ ⅜ ™↓≤│ ╠⅛⌐≢⅝√⅜⁸ ⅜

⌐⅔↑╢⁸ ─ ╟╡ ╠⅛⌐ ™≤ ⅎ╠╣√⁹∕↓≢⁸▪ꜟ

Ⱶ♬►ⱶⱪ꜡כⱩ╩ ™√ ≢│ ╩ 30 mm/min≤ⱨ▼ⱡ

0 

2 

4 

6 

8 

10 

7L0G 7L50G SI-AID®
 VIEWGEL

®
 

▪
ꜟ
Ⱶ
♬
►
ⱶ
ⱪ
꜡
כ
Ⱪ
┼
─

 

**  

N 

**  

**  

ŬLɓG: Ŭ% L-HPC, ɓ% glycerol 
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ꜟכ ╟╡ ™ ≤⇔√⁹ ⌐⁸ ⅝™≤⁸ ↕╣╢

⅜ ⅝ↄ⌂╢↓≤⅜ ╠╣≡™╢ 104)⁹⇔⅛⇔⌂⅜╠⁸ ⅛╠⁸

─ ≤⇔≡│ⱨ▼ⱡכꜟ ╩ ™√ ≢─

Figure 25 ─ │▪ꜟⱵ♬►ⱶⱪ꜡כⱩ╩ ™√ ─ ⅜ ⅝⅛∫√⁹ 

│ ⁸ⱨ□fi♦ꜟ꞉כꜟ☻ ⁸ ≤ⱪ꜡כⱩ─₈⌠╣╛∆↕₉

⁸ ₁⌂ ⅜ ╦∫≡™╢≤↕╣≡™╢ 105)⁹▪ꜟⱵ♬►ⱶⱪ꜡כⱩ≢─

⅜ ⅝⅛∫√ ≤⇔≡⁸ ╩ 90% ∆╢ L-HPC HGS≤ⱪ꜡כⱩ

─ ≢│⁸ⱪ꜡כⱩ≤ ≤─ ─ ↕ ⱪ꜡כⱩ≤ ─₈⌠╣╛∆↕₉

⅜ ≤ ⌂ ╦╡╩ ≈≤ ↕╣╢⁹₈⌠╣╛∆↕₉│ⱪ꜡כⱩ≤ ─

≤⇔≡ ↕╣╢⁹∆⌂╦∟⁸ │⁸ ≤ ⌂ ⅜

104)↕╣≡™╢↓≤⌐ ∆╢⁹ ≢ ™√▪ꜟⱵ♬►ⱶⱪ꜡כⱩ│⁸

≢ ↕╣≡⅔╡⁸ⱪ꜡כⱩ ⌐│ ▪ꜟⱵ♬►ⱶ─ ⅜ ↕╣≡™

╢≤ ⅎ╠╣╢⁹↓─√╘⁸▪ꜟⱵ♬►ⱶⱪ꜡כⱩ─ ⌐ ∆╢ │⁸

─ ↕⌐╟∫≡ 0° 40° 
105)─ ≢ ∆╢≤ ⅎ╠╣╢⁹ ≢

™√▪ꜟⱵ♬►ⱶⱪ꜡כⱩ─ ─ ↕│ ≢№∫√⅜⁸ⱨ▼ⱡכꜟ

─ ⌐ ∆╢ ⅜ 60° 
106)≢№╢↓≤╩ ⅎ ∑╢≤⁸▪ꜟⱵ♬►ⱶⱪ

─Ⱪכ꜡ ⅜ⱨ▼ⱡכꜟ ╟╡╙₈⌠╣╛∆™ ⅜ ↕™ ₉⁸∆⌂

╦∟ ⅜ ⅝ↄ ↕╣√≤ ↕╣╢⁹ 

╩ ↄ⇔√▪ꜟⱵ♬►ⱶⱪ꜡כⱩ │⁸ ⌐⅔↑╢

─ ╩ ∆╢╙─≢№╡⁸L-HPC HGS⅔╟┘ G-HGS─ ™

╩ ∆╢↓≤⅜ ≤⌂∫√⁹⇔⅛⇔⁸ⱨ▼ⱡכꜟ ╛▪ꜟⱵ♬►ⱶⱪ

│Ⱪכ꜡ ⅜ ↕™ ≢№╡⁸L-HPC HGS ─╟℮⌂ כ◦ꜟ◕─

♩⌐ ⇔≡ ⌂ⱪ꜡כⱩ╩ ∆╢√╘⌐│⁸ ⅜ ⅝™ ⁸™╦╝

╢₈⌠╣⌐ↄ™₉ⱪ꜡כⱩ⌐╟╢ ╩ √⌐ ∆╢ ⅜№╢≤ ⅎ╠

╣√⁹ 
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3΅6  ♥ⱨ꜡fiⱪ꜡כⱩ  

 

 1  ♥ⱨ꜡fiⱪ꜡כⱩ╩ ™√ ─  

╕≢⌐ⱨ▼ⱡכꜟ №╢™│▪ꜟⱵ♬►ⱶⱪ꜡כⱩ╩ ™ L-HPCⱢ

♩כ◦ꜟ◕꜡♪▬ L-HPC HGS ─ ╩ ⇔⁸ ⁸ⱪ꜡כⱩ

─ ─ ⌐≈™≡ ⇔√⁹∕─ ⁸ⱨ▼ⱡכꜟ ⅔╟┘▪ꜟ

Ⱶ♬►ⱶⱪ꜡כⱩ │⁸L-HPC HGS⅔╟┘◓ꜞ☿꜡כꜟ ◕ꜟ G-HGS ─

™ ⌐ ≢⅝╢╙──⁸ⱨ▼ⱡכꜟ ≢│ ⅜ ™↓≤

⌐ ⅎ⁸↓╣╠─ⱪ꜡כⱩ │⁸₈⌠╣╛∆™ ⅜ ↕™₉√╘⁸

⅜ ╟╡╙ ↕™ L-HPC HGS⅔╟┘ G-HGS─ ╩ ⌐ ∆╢√

╘⌐│⁸₈⌠╣⌐ↄ™ ⅜ ⅝™₉ⱪ꜡כⱩ ╩ ™√ ╩

∆╢ ⅜№╢≤ ⅎ√⁹ 

⁸ ─ ≤≤╙⌐ ⁸ ─ ⅜

╪⌐ ╦╣╢╟℮⌐⌂∫√⁹ ⌐≤∫≡⁸ ─ │⁸

⌐ ╩ ╓∆ ≤⇔≡ ⅎ╠╣≡™╢ 107)⁹ ⌐ ─ │ ↄ⁸

₈⌡┌⌡┌₉⁸₈⌡≤⌡≤₉№╢™│₈∆╢╡₉≤™∫√ ⅜ ╦╣╢⁹

1970 ⁸ ─ ↕╛ ╩ ∆╢√╘─ ⅜ 108)
 ↕╣√⁹

∕╣ ⁸ ₁⌂ ─ ─ ≈≤⇔≡ ─ 109)
 ⅜ ╪⌐ ╦

╣≡⅝√⁹∕─╟℮⌂ ⁸ ⅛╠ ─ 92)
 ⅜

↕╣⁸ ─ ╩ ∆╢ ≤⇔≡♥ⱨ꜡fi PTFE ⱪ꜡כⱩ╩

∆╢ ⅜ ↕╣≡™╢⁹PTFE─ │ ╩ ⌐∆╢≤⁸114° 

110)≢№╡⁸ ╕≢⌐ ⇔√ⱨ▼ⱡכꜟ ⅔╟┘▪ꜟⱵ♬►ⱶ╟╡

⅜ ⅝™ ≢№╢⁹PTFE─ │⁸114° 
110)≢№╡⁸ ╕≢⌐ ⇔√ⱨ

▼ⱡכꜟ ⅔╟┘▪ꜟⱵ♬►ⱶ╟╡ ⅜ ⅝™ ≢№╢⁹ │⁸20

30 ─ ⁸ 5 ╩ ≤⇔≡⁸ⱥ♩─ ⅔╟┘ PTFE─ ╩ɗ/2

⌐≡ ⇔⁸ ─ │ 70°  80° 
111, 112)≢№∫√≤⇔⁸ ≤ PTFE─
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⌐ │⌂⅛∫√↓≤╩ ⇔≡™╢ 113)⁹ɗ/2 │ ─ ⌂

≢№╢⅜⁸ ⅜ ⅝™ ⌐ ≢≈┬╣≡⇔╕℮√╘⁸ ─ ╟╡

⅜ ↕ↄ⌂╢ ⅜ ↕╣≡™╢ 114)⁹ │⁸ ╩ 100 ɛL≤⇔≡™

√⅜⁸ │ ╩ 1 ɛL≤⇔⁸PTFE─ ╩ 116°≤ ⇔≡™╢ 114)⁹

╟╡⁸ ⅔╟┘ PTFE─ ⅜ 70°  80°≢№∫√≤∆╢ ─ │⁸

↕ↄ ╙╠╣≡™╢ ⅜ ⅎ╠╣╢⁹⇔⅛⇔⌂⅜╠⁸PTFE─ ⌐ ∆╢

⅜ ⌐ ™↓≤│⁸ ≤ PTFE─ ⅜ ⇔≡™╢√╘

─ ≤⇔≡ ↕╣√≤ ⅎ╠╣╢⁹ 

⇔√╟℮⌐PTFE─ ⌐ ∆╢ │ ⌐ ™≤↕╣╢↓≤⅛╠ 115)⁸

─ ≤⇔≡⁸▪ꜟⱵ♬►ⱶⱪ꜡כⱩ╟╡╙ ⅜ ⅝™ PTFE╩ ™

─ ╩ ∫√ ⌐│⁸ ─ⱥ♩─ ╩ ™√ ≤ ⇔√

╩ ╢↓≤⅜≢⅝╢≤ ↕╣╢ 116)⁹∕↓≢⁸₈≈╢≈╢⇔≡⁸ │ ™₉

≤ ↕╣╢ L-HPC HGS ⅔╟┘ G-HGS─ ™ ─ ⌐ ─

─ ⌐╙ ↕╣⁸↕╠⌐ ─ ⌐ ™≤↕╣╢ PTFEⱪ꜡כⱩ╩

™⁸↓╣╠ 2 ≤ ♪꜠♇◦fi◓ ≤─ ─ ╩ ╖√⁹ 

 

 2  ⁸ ⁸⅔╟┘  

( i )  ⁸  

─ ─ ⌐│⁸  EZ Test EZ-S⁸

╩ ⇔√⁹ │⁸ ─ ─ ╩ ⌐☻♥fi

꜠☻ ─ ⌐ ⇔√25 mm ─ ⌐PTFE ─ ─ⱪ꜡כⱩ 2 cm

╩ ⇔≈↑⁸ ╖ ⅜ 5N⌐ ⇔√ ≢ 2 ⇔√ ⁸ ⅛╠─

3 mm/min─ ≢ ⇔√ ─ ╩ ⇔√ Figure 26⁹ 
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Figure 26 PTFEⱪ꜡כⱩ╩ ™√ ─☿♇♥▫fi◓  

 

 ( ii )   

 7% L-HPC HGS 7L0G ⅔╟┘ ꜟכ꜡☿ꜞ◓50% ◕ꜟ 7L50G ╩

≤⇔√⁹ 

 

 3   

 ╠╣√ │  ± mean ± S.E. ≢ ⇔⁸Welch─ t ╩

™≡⁸ ⌐ ⇔√⁹ │ 5%≤⇔⁸p ⅜↓╣ ─╙─╩

№╡≤⇔√⁹ 

 

ה  4   

≢│⁸PTFEⱪ꜡כⱩ╩ ™⁸◕ꜟ─ ╩ ⇔√⁹∕─ ╩ Figure 

27⌐ ∆⁹ⱨ▼ⱡכꜟ ⅔╟┘▪ꜟⱵ♬►ⱶⱪ꜡כⱩ ≤ ⇔≡⁸

─ │ ↕ↄ⌂╡⁸L-HPC HGS 7L0G ⅔╟┘ G-HGS 7L50G ─

™ ⌐╙ ≢⅝√≤ ⅎ╠╣√⁹⇔⅛⇔⁸PTFEⱪ꜡כⱩ ≢─ L-HPC 

ū 20 mm 

☻♥fi꜠☻  

PTFEⱪ꜡כⱩ 
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HGS 7L0G ─ ─ Coefficient of Variation: C.V. │⁸∕╣∙╣

1.67≤ ⌐ ⅝⌂ ╩ ⇔⁸ ⌐ ↑╢ ≢№∫√⁹ ∫≡⁸◓ꜞ

ꜟכ꜡☿ ⅜ ⌐ ╓∆ ⌐≈™≡╙ ≢№∫√⁹ 

 
 Data are expressed as the mean ± S.E.  

The numbers of determination for L-HPC HGS and 50% G-HGS were 6 respectively. 

7L0G v.s. 7L50G: p > 0.05 (Welchôs t-test) 

 

Figure 27 PTFEⱪ꜡כⱩ╩ ™√  

 

PTFE─ ⌐ ∆╢ │ 114°≢№╢ 110)
 ↓≤⅛╠⁸PTFE─ ⌐ ∆╢

─₈⌠╣⌐ↄ↕₉⅜ PTFEⱪ꜡כⱩ╩ ™≡─ ─ ─┌╠≈⅝⌐

⇔≡™╢≤ ↕╣√⁹∆⌂╦∟⁸ ╩ 90% ∆╢ L-HPC HGS│

PTFE⌐│₈⌠╣⌐ↄ™₉√╘⁸PTFEⱪ꜡כⱩ≤◕ꜟ◦כ♩─ ╩ ⌐↕

∑╢√╘⌐⁸PTFEⱪ꜡כⱩ─ ╩╟╡ ⅝ↄ⇔√ ≤⇔⁸↕╠⌐ⱪ꜡כ

0 

0.1 

0.2 

0.3 

0.4 

7L0G 7L50G 

P
T

F
E
ⱪ
꜡
כ
Ⱪ
┼
─

 

N 

ŬLɓG: Ŭ% L-HPC, ɓ% glycerol 
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Ⱪ╩◕ꜟ◦כ♩⅛╠ ⅝ ∆ ⌐ ₁⌐ ⅜ ∆╢╟℮⌂ ⅜ ≢№

╢≤ ⅎ╠╣√⁹ 

⁸ ╘╢≤⁸▪ꜟⱵ♬►ⱶⱪ꜡כⱩ⌐ ⅎ≡₈ ┼─ ⌐╟╡ ™

⅜ ⌐ ™₉ ≢№╢ PTFE ╩ⱪ꜡כⱩ ≤⇔≡ ┘⁸ⱪ꜡כ

Ⱪ─ ╩ ↄ⇔√ ≤⇔√ PTFEⱪ꜡כⱩ ≢─ ╩ ╖√⁹

PTFEⱪ꜡כⱩ ≢ ⇔√ │⁸ ≤⇔≡ⱨ▼ⱡכꜟ ⅔╟┘

▪ꜟⱵ♬►ⱶⱪ꜡כⱩ ≢─ ╟╡╙ ↕ↄ⌂╡⁸ ≢№╢ L-HPC 

HGS⁸G-HGS⌐ ≢⅝√≤ ⅎ╠╣√⁹⇔⅛⇔⁸ ─ ≢№╢ L-HPC 

HGS─ ⌐ ∫≡⅔╡⁸ ╠⅛─ ⅜ ≤ ⅎ╠╣√⁹ 

 

3΅7  ╡♥ⱨ꜡fi ╩ ∫√ ─  

 

 1  ╡♥ⱨ꜡fi ╩ ™√ ─  

≢│♥ⱨ꜡fi PTFE ⱪ꜡כⱩ╩ ™ ╩ ⇔√╙──⁸L-HPC

Ɫ▬♪꜡◕ꜟ◦כ♩ L-HPC HGS ─ │ ↄ⁸ ─ │ ≢

№∫√⁹∕↓≢⁸ ≤─ ╩ ⅝ↄ∆╣┌⁸ ─ ╩

↕∑╢↓≤⅜≢⅝╢≤ ⅎ√⁹∕↓≢⁸PTFEⱪ꜡כⱩ╟╡ ─ ⅝™PTFE

╩ ™√ ╩ √⌐ ⇔⁸L-HPC HGS⅔╟┘ G-HGS─ ╩

∆╢↓≤╩ ╖√⁹↕╠⌐⁸↓─ PTFE ╩ ™√ ≢│⁸ ⌐⅔↑

╢ ─ ╩ ∆╢√╘⌐⁸ ─ ⅛╠╝∫ↄ╡≤ ⅜

↓╢╟℮⌐♥ⱨ꜡fi ⱪ꜡כⱩ─ ⌐ ╩ ╡ ↑⁸ⱪ꜡כⱩ╩ ╡─

≢ ↕∑╢↓≤≤⇔√⁹ 
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 2  ⁸ ⅔╟┘  

( i )  ⁸  

─ ─ ⌐│⁸FUDOH RHEO METERRT-2010J-CW ꜠○♥♇◒

╩ ⇔√⁹ ⌐ ╩ ╡ ↑⁸FUDOH RHEO METER ─ ⌐ ╡⌐

⇔√ PTFE 40 mm ⁸ ↕ 2 mm⁸  5 g ╩ⱪ꜡כⱩ≤⇔≡ ™√ Figure 

28 ⁹ │▪ꜟⱵ♬►ⱶ ─ ⌐ 30 mm ⌐ ⇔≡ ⇔√⁹ ─

╟╡ PTFE ╩ ↕∑⁸1 ⁸∕─ ⁸20 mm/min─ ≢ PTFE ╩

↕∑⁸ ⅛╠ ∆╢ ─ ╩ ⇔√ Figure 29 ⁹ 

 

( ii )   

7%⁸8%⁸⅔╟┘ 9% L-HPC HGS⁸50%◓ꜞ☿꜡כꜟ ◕ꜟ G- HGS ╩

≤⇔√⁹ ♪꜠♇◦fi◓ ≤⇔≡⁸L-HPC HGS≤ ─Ɫ▬♪꜡◕ꜟ♃▬

ⱪ─ ≢№╢ VIEWGEL
® ╩ ™√⁹ 

 

 3   

 ╠╣√ │  ± mean ± S.E. ≢ ⇔⁸Tukey─

╩ ™≡⁸ ⌐ ⇔√⁹ │ 5%≤⇔⁸p ⅜↓╣ ─╙─

╩ №╡≤⇔√⁹ 
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Figure 28 PTFE ╩ ™√ ─☿♇♥▫fi◓ ≤ 

 

 

 

 

 

 

Figure 29 PTFE ╩ ™√ ─  

 

 

 

Detach

D

o

w

n

Attach

U

p

FUDOH꜠○ⱷכ♃כ 

♥ⱨ꜡fi  

 

 

30 mm 

40 mm 

30 mm 

40 mm 

▪ꜟⱵ♬►ⱶⱪ꜠כ♩ 

(ū55 mm) 
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ה  4   

PTFE│⁸ ⌐ ⅜ ™ ─ ⌐╙ ↕╣╢ ≢№╡⁸

╕√⁸ ⅜ ⌐ ™ 113)≤↕╣≡™╢⁹↕╠⌐⁸ ╕≢─ⱨ▼ⱡכꜟ

⁸▪ꜟⱵ♬►ⱶⱪ꜡כⱩ ≤ ⇔≡⁸L-HPC HGS─ ⅛╠─

─ ┼─ ⅜ ≢⅝╢ⱪ꜡כⱩ♃♇◒ ≤ ⅎ╠╣√⁹╕√⁸PTFE

╩ ╡∆╢↓≤≢ ─ ╩№╢ ≢⅝╢↓≤

⅜ ↕╣╢⁹ 

╕√⁸7L0G⁸8L0G⁸⅔╟┘ 9L0G│⁸∕╣∙╣ L-HPC ⅜ 1%∏≈ ⌂╢⁹

≈╕╡─ PTFE │⁸1%─ L-HPC ─ ™≢ ⇔√ ╩ ≢⅝╢

╣√ ≢№╢≤ ⅎ╠╣√⁹ 

─ ⅛╠ PTFEⱪ꜡כⱩ ≢│ 7L0G─ C.V.│ 1.67 (7L0G (P) )

≢№∫√ Figure 27─⌐ ⇔⁸ ╡ PTFE ≢─ 7L0G─ C.V.│ 0.40 (7L0G 

(S) , Figure 30)≤ ⌐ ⇔⁸ ─ ⅜ ╘╠╣√ Figure 30 ⁹╕√⁸

Figure 30⌐ ∆╟℮⌐⁸ ╡ PTFE ≢ ↕╣√ 7L0G─ 7L0G (S)

─ │⁸PTFEⱪ꜡כⱩ 7L0G (P) ─ ≤ ╦╠∏⁸ ≢№

╢ L-HPC HGS─ ╩ ╟ↄ ∆╢↓≤⅜ ≤⌂∫√⁹ 

╡ PTFE ≢ ╟ↄ ≢⅝╢╟℮⌐⌂∫√ 7L0G⅔╟┘ 7L50G─

╩ ∆╢≤⁸L-HPC HGS┼─◓ꜞ☿꜡כꜟ │ L-HPC HGS ⌐

╒≤╪≥ ╩ ╓∆↓≤⅜⌂™↓≤⅜ ╠⅛⌐⌂∫√⁹ ⁸L-HPC─

⅜ ∆╢⌐≈╣≡⁸ ⅜ ₁⌐ ↄ⌂╢↓≤╙ ╠⅛⌐⌂∫√⁹ ╡

PTFE ⌐╟╡⁸7L0G─ │⁸ ≤⇔√ ♪꜠♇◦fi◓ ≢№

╢ VIEWGEL
®─ 1/5≢№╢↓≤╩ ╠⅛⌐∆╢↓≤⅜≢⅝√ Figure 30 ⁹ 
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Data are expressed as the mean ± S.E.  

The numbers of determination for L-HPC HGS, G-HGS and commercial dressings were 6, 6, and 3, respectively.  

* : p < 0.05, ** : p < 0.01 

7L0G (P): result of PTFE probe, 7L0G (S): result of PTFE sheet 

7L0G (S) v.s 7L50G: p > 0.05, 7L0G (S) v.s 8L0G: p > 0.05, 7L0G (S) v.s 9L0G: p < 0.05, 

7L0G (S) v.s VIEWGEL®: p < 0.01 (Tukey's test) 

 

Figure 30 PTFE ≢─ ─ ⅔╟┘ 

 

╡ PTFE ╩ⱪ꜡כⱩ≤⇔≡ ™╢↓≤≢ ─Ᵽꜝ♠◐⅜ ⌂ↄ

⌂∫√ ≤⇔≡⁸PTFEⱪ꜡כⱩ ≢│ⱪ꜡כⱩ─ ⅜ 314 mm
2≢№╢

─⌐ ⇔⁸ ╡ PTFE ─ │ 900 mm
2≢№╡⁸ ≤─ ⅜

3 ≤⌂╢√╘⁸PTFE≤ L-HPC⌐ ∆╢ ≤─ ⅜ ⅝ↄ⌂∫√

√╘ ⅜ ╟ↄ ≢⅝√≤ ↕╣╢⁹ 

Ɫ▬♪꜡◕ꜟ─ ≤ ⌐≈™≡⁸ 117, 118)
 ╛ ╠ 117, 118)

 │⁸

Ɫ▬♪꜡◕ꜟ│ ⌐╟∫≡ ⅜ ╩ ↑╢↓≤╩ ⇔≡™╢⁹⇔

⅛⇔⁸7L0G⁸8L0G⅔╟┘ 9L0G─ ─ ™│ 2%≢№╡⁸L-HPC HGS

0 

0.2 

0.4 

0.6 

0.8 

1.0 

7L0G 
(S) 

7L0G 
(P) 

7L50G 8L0G 9L0G VIEWGEL
® 

 

*  

**  

N ŬLɓG: Ŭ% L-HPC, ɓ% glycerol 
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─ ─ ™⌐╟╢ ┼─ │ ↕™≤ ⅎ╠╣√⁹L-HPC ⅜

ↄ⌐⌂╢⌐≈╣≡ L-HPC HGS─ ⅜ ₁⌐ ⅝ↄ⌂∫√ ≤⇔≡│⁸

2 ─ ≢ ╠⅛⌐⇔√╟℮⌐⁸L-HPC ⌐╟╡⁸

⅔╟┘ꜘfi◓ ⅜ ↄ⌂╢ ⌐№╢↓≤⅛╠⁸8L0G╛ 9L0G─ ≢│

7L0G≤ ═⁸◕ꜟ─ ⅜ ⅝ↄ⌂╡⁸ ≤⇔≡ PTFE ⅜ ⅛╠

∆╢ ⌐√╦╗↓≤⅜≢⅝╢ PTFE ⅛╠ ⇔⌐ↄ⅛∫√↓≤⅜ ≤⇔≡

ⅎ╠╣√⁹ 

╕√⁸L-HPC HGS─ ⅜ VIEWGEL
®╟╡ ⅜ ↕⅛∫√ ≤⇔≡⁸

─ ⅜ ╦∫≡™╢≤ ⅎ╠╣√⁹ ⌐⅔™≡⁸VIEWGEL
®

│⁸L-HPC HGS╟╡ ╠⅛⅛∫√⁹ ∫≡⁸L-HPC HGS≤ VIEWGEL
®╩

⇔√ ⁸L-HPC HGS│⁸₈VIEWGEL
®╟╡ ⌐ ™◕ꜟ₉≤⇔≡─ ╩

≈≤ ⅎ╠╣╢⁹ ⁸VIEWGEL
®│⁸₈L-HPC HGS╟╡ ⌐ ™◕ꜟ

♂ꜟ≤⇔≡─ ⌐ ™₉ ╩ ≈≤ ⅎ╠╣╢⁹⇔√⅜∫≡⁸₈L-HPC HGS

╟╡ ⌐ ™◕ꜟ ♂ꜟ≤⇔≡─ ⌐ ™₉VIEWGEL
®│⁸L-HPC HGS╟

╡ⱪ꜡כⱩ⌐╟╡ ⇔√ ╩ ╡ ∆↓≤⅜≢⅝√√╘⁸ ⅜ ⅝ↄ

⌂∫√≤ ⅎ╠╣√⁹ 

⁸ ╘╢≤⁸PTFE ╩ⱪ꜡כⱩ ≤⇔≡⁸↕╠⌐ ╩ ↕∑╢

↓≤╩ ⇔⁸(1) ⱪ꜡כⱩ≤ ─ ╩ ⅝ↄ⇔√ PTFE ╩ ™⁸↕

╠⌐ⱪ꜡כⱩ─ ╩ ≢─ ─ ⌐ ≠↑≡

∆╢√╘⌐ⱪ꜡כⱩ≢№╢PTFE ─ ╩ ╡≤⇔√ ╡PTFE ╩

√⌐ ⇔√⁹∕─ ⁸ ─ ⇔™ ⅜ ╘╠╣⁸ ╡ PTFE

≢ L-HPC HGS⁸G-HGS⁸VIEWGEL
®─ ╩ ⌐ ⇔√ ⁸7L0G─

│ VIEWGEL
®╟╡ ↕™↓≤⅜ ╠⅛⌐⌂∫√⁹↕╠⌐⁸L-HPC HGS─

│ L-HPC ⌐ ⅝ↄ⌂╢↓≤╙ ╠⅛⌐⌂∫√⁹↓─╟℮⌐⁸

─ ─ ⌐ ™ ╩ⱪ꜡כⱩ♃♇ⱪ ⌐



61 
 

╗↓≤≢⁸ ─ ≢№╢ L-HPC HGS⁸G-HGS⌐╙ ∆╢ ⅜

⌂ ≤⇔≡ ╡ PTFE ╩ ∆╢↓≤⅜≢⅝√≤ ⅎ╢⁹ 

ⱨ▼ⱡכꜟ ⅔╟┘▪ꜟⱵ♬►ⱶⱪ꜡כⱩ ⌐╟╢ ≢│⁸L-HPC 

HGS≤ G-HGS ─ ⌐ ⅜ ╘╠╣√⅜⁸ ≢ ╠⅛⌐⌂∫√╟℮⌐⁸

╟╡ ─ ™ ⅜≢⅝╢≤ ⅎ╠╣╢ ╡ PTFE ⌐╟╡ ⇔√

│⁸L-HPC HGS≤ G-HGS≤≢╒╓ ꜟכ꜡☿ꜞ◓⁹√∫№≢ ─

⌐⅛⅛╦╠∏L-HPC HGS─ ⅜ ≢№∫√ ⌂ │ ≢№╢⅜⁸

│ ≤ⱪ꜡כⱩ─₈⌠╣╛∆↕₉ ⌐⁸ ⅜ ⇔≡™╢↓

≤⅜ ↕╣≡™╢ 105)⁹ ⌐ ⅜ ∆╢√╘⌐│⁸ ⌐ ⅜

∆╢↓≤⅜ ≢№╢⁹ⱨ▼ⱡכꜟ ⅔╟┘▪ꜟⱵ♬►ⱶ│ ╩ ∆

╢⅜ 119)
 ⁸PTFE│ ≢№╢ ⁸│ꜟכ꜡☿ꜞ◓⁹(121 ,120 ⌐ 3≈─ OH

╩ ∆╢⁹∕─√╘⁸ ─№╢ⱨ▼ⱡכꜟ ⅔╟┘▪ꜟⱵ♬►ⱶ─

⌐ ⇔≡⁸ ╟╡╙ ⌐ ™ ⅜ ꜟכ꜡☿ꜞ◓⁸⅜≥↓√⇔

╩ ⇔√ G-HGS─ ⅜ L-HPC HGS╟╡╙ ⅝⌂ ≤⇔≡ ↕╣√⅛

∫√╙─≤ ∆╢⁹ ≢⁸ ⌐ ⇔™ ≢№╢ PTFE ╩ⱪ꜡כⱩ⌐

™√ ≢│⁸ ─ ⅜╒≤╪≥⌂ↄ⌂╢√╘⁸ ─ │

≤⌂∫√≤ ⅎ╠╣√⁹L-HPC HGS≤ G-HGS─ ╩ ∆╢

≤⇔≡│⁸ ≢ ⇔√ ╡ PTFE ⅜⁸ŋ ─ ╩

⇔≡™╢↓≤⁸ᵒ ─ ⌐ ⇔≡™╢↓≤⁸↕╠⌐ᵓ ⅜ ╣╢

↓≤⌂≥⅛╠⁸ⱨ▼ⱡכꜟ ⅔╟┘▪ꜟⱵ♬►ⱶ╩ⱪ꜡כⱩ ≤∆╢

╟╡╙ ╣≡™╢≤ ⅎ╢⁹ 

⁸ ─ L-HPC HGS─ ─ ⅛╠⁸L-HPC HGS⅔╟┘ G-HGS

─ │⁸ ≢ ⌐ ⅜ ™ 122)≤↕╣╢Ɫ▬♪꜡◕ꜟ♃▬ⱪ─

♪꜠♇◦fi◓ ╟╡ ⅜ ™↓≤⅜ ╠⅛⌐⌂∫√⅜⁸ ⅜

⇔√ ─ ●▬♪ꜝ▬fi 68)⌐⅔™≡⁸Ɫ▬♪꜡◖꜡▬♪♪꜠♇◦fi◓

⅜ ↕╣≡™╢⁹ ↕╣╢ ≤⇔≡⁸ ◘▬☼─ ⌂ ⌐Ɫ▬♪



62 
 

꜡◖꜡▬♪♪꜠♇◦fi◓ ⅜ ⇔≡™╢≤ ⅎ╠╣√√╘≢№╢⁹⇔⅛⇔⁸

◄ⱦ♦fi☻꜠ⱬꜟ│ ↄ⌂ↄ⁸ ⌐⅔™≡Ɫ▬♪꜡◖꜡▬♪♪꜠♇◦fi

◓ ─ ╩ ↄ ∆╢╕≢⌐│ ∫≡™⌂™√╘⁸ ─◄ⱦ♦fi☻─

⅜ √╣≡™╢ ≢№╢⁹╕√⁸∕─ ─ ─ⱪכꜟ◓ ≢│⁸Ɫ▬

♪꜡◖꜡▬♪♪꜠♇◦fi◓│⁸ ≢│ ─♪꜠♇◦fi◓ ≤ ⇔

≡╙ │ ↕╣≡™⌂™ 123, 124)⁹╗⇔╤ ⅜ ™√╘ ─ ⅜

ↄ⁸↕╠⌐│ №╢™│ ─ ⅜ ∂ ╢ ⅜ 38)
 

↕╣≡™╢↓≤⅛╠⁸Ɫ▬♪꜡◖꜡▬♪♪꜠♇◦fi◓─ ─ ⌐│⁸ ─

⌐ ∆╢ ⅜⌂↕╣≡™╢ 125)⁹ ⁸♪꜠♇◦fi◓ │ ⇔√

⌐ ∂≡⁸ №╢™│ ≢ ↕╣╢ 54)⁹ ─ │⁸10

20 ─ 126)≤⌂∫≡™╢╙──⁸ │ ↄ⁸ ╖│ 30 ɛm≤ ╦╣

≡™╢ 127)⁹ ∫≡⁸ ─ ™♪꜠♇◦fi◓ ≢│⁸ ⌐ ™ №╢™

│ ╩ ⌐ ∆╢≤ ⅎ╠╣╢ 128)⁹ ─ ™Ɫ▬♪꜡◖꜡▬♪

♃▬ⱪ─♪꜠♇◦fi◓ ─ ⅜ ⌐ ≤⌂╢ ≢│⁸ ⌐ ⅜ ≢

№╢↓≤⅜ ─ ≤⇔≡ ↕╣≡™╢ 129)⁹ 

─ ™ │⁸ ╛ ⌐ ⇔≡ ≢⅝╢≤↕╣≡™╢ 130)⁹

─ ™ ╩ ⇔√ ⌐ ⅛╠─ ─ ╩ ←√╘⌐│⁸

ⱳꜞ►꜠♃fiⱨ▫ꜟⱶ⌂≥─ 2 ♪꜠♇◦fi◓ ╛ ⅜ⱪכ♥ ↕╣╢ 131)⁹

∫≡⁸ ─ ™ ╩ ⇔√ ⌐ ≤↕╣╢₈ ⌐ ⇔⁸

⅛╠ ∆╢₉ │⁸Ᵽ♇◐fi◓ ≤⇔≡⁸♪꜠♇◦fi◓ ⌐

─ⱨ▫ꜟⱶ╩ ∆╢↓≤⌂≥⌐╟╡ ≢⅝╢≤ ⅎ╠╣╢⁹ 

╟╡⁸L-HPC HGS№╢™│ G-HGS│⁸ ⌐ ⅜ ⌂ↄ⁸

OQL╩ ⌡⌐ↄ™ ≤⇔≡ ≢ ↕╣╢↓≤⅜

↕╣╢≤ ⅎ╠╣╢⁹ 
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3΅8   

 

 1  ─  

1980 ⁸ ☻♥꜡▬♪ NSAIDs ╩ ∆╢ ─

⅜ ╪⌐ ╦╣≡⅝√⁹NSAIDs ⌐ ╘╠╣╢ ≤⇔≡│⁸

─ ⅛╠│₈ ⅜╣⌐ↄ↕₉─╖⅜ 132)
 ≤↕╣╢⁹∕─ ≢

⌐╟╢ ─ ─ ⅛╠│₈ ⅜╣╛∆™₉ ╙ ≤↕╣

╢ 133)⁹↓╣╠─ ∆╢ ⅜ NSAIDs ⌐ ╕╣≡™╢⁹ ⁸♪

꜠♇◦fi◓ ⌐⅔™≡│⁸₈ ⅜╣⌐ↄ™₉№╢™│₈ ─ ™₉ │

─ ─ ─ ⅜№╢√╘ ╕⇔ↄ⌂ↄ⁸ ≢│₈

⅜╣ ₉ↄ⁸⅛≈₈ ╡ ™₉ ╩ ╦∑ ∫√ ⅜ ╘╠╣≡⅝√ 134)⁹ 

─ ─ ⌐≈⌂⅜╢ ≤⇔≡⁸ │ ╩ ה

∆╢ ─ ╩ ∆╢↓≤≢ ─ ─ ╩

135, 136)
 ⇔≡⅔╡⁸ ─ ╩ ⇔≡™╢⁹↕╠⌐Ɫ▬♪꜡◕ꜟ

⌐≈™≡╙⁸ ─ ≢ ─ ⅜ ⌂↓≤╩ ⇔≡™╢ 117, 137)⁹ 

L-HPC HGS─ ≤⇔≡─ ╩ ╘╢√╘⌐│⁸₈ ⅜╣ ™₉

⁸⅔╟┘₈ ╡ ™₉ ╩ ≈ ⅜ ≢№╢≤ ⅎ╠╣╢⁹ ⌐⅔

™≡⁸L-HPC HGS─ │ ♪꜠♇◦fi◓ ╟╡╙ ↄ⁸₈ ⅜╣ ™₉

╩ ∆╢↓≤╩ ╠⅛⌐⇔√⁹∕↓≢ ≢│⁸L-HPC HGS─ ≤

⇔≡─ ╡ ↕ ╩ ∆╢√╘⌐ ╩ ↕∑╢

╩ ™≡ ─ ╩ ╖√⁹ 
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 2  ⁸ ⁸⅔╟┘  

( i )  ⁸  

─♪꜠♇◦fi◓ ╩ 20 mm─ ⌐⌂╢╟℮⌐ ╡ ╡⁸▪ꜟⱵ

♬►ⱶⱪ꜡כⱩ⅔╟┘☻♥fi꜠☻ ⌐⁸ ⇔⁸ ≤⇔√ Figure 31 ⁹

─ ⁸ ⁸ⱪ꜡כⱩ─ │▪ꜟⱵ♬►ⱶⱪ꜡כⱩ ≤

─ ≢ ╩ ∫√⁹ 

 

 

 

Figure 31 ▪ꜟⱵ♬►ⱶⱪ꜡כⱩ╩ ™√  

 

( ii )   

 7% L-HPC HGS 7L0G ꜟכ꜡☿ꜞ◓⁸50% ◕ꜟ 7L50G ╩ ™⁹↓╣

╠─ ─ ≤⇔√ ♪꜠♇◦fi◓ │ SI-AID
® ⅔╟┘ VIEWGEL

® 

≤⇔√⁹ 

 

  

ū 20mm 

ū 25mm 

☻♥fi꜠☻  

▪ꜟⱵ♬►ⱶ

ⱪ꜡כⱩ 
╡ ╡ 
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ה  3   

─ ╩ ⇔√ ╩ Figure 35⌐ ∆⁹ ─ ╩

↕∑√ ─ │⁸VIEWGEL
® ⅜ ╙ ↄ⁸ ™≢ SI-AID

® ⅜ ™ ≤

≤⌂∫√⁹↓╣╠ ─ 2 ─ ≤ ⇔≡⁸L-HPC HGS⅔╟┘ G-HGS

─ │ ↄ⁸L-HPC HGS─ │ VIEWGEL
® ─ 1/20≢№╡⁸G-HGS

─ │ VIEWGEL
® ─ 1/60≢№∫√ Figure 32⁹ 

 

 

 Data are expressed as the mean ± S.E. The numbers of determination for L-HPC HGS, G-HGS and commercial 

dressings were 6, 6, and 2, respectively.  

 

Figure 32  

 

0 

1 

2 

3 

4 

5 

6 

7 

7L0G 7L50G SI-AID
® VIEWGEL

® 

 
 

N 
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VIEWGEL
® │⁸ │ ⌐ ∆╢ⱳꜞⱦ♬ꜟ▪ꜟ◖כꜟ⌐ ╩ ∆

╢↓≤≢⁸ ⌐ ╩ ↕∑≡◕ꜟ⌐ ↕∑≡™╢⁹↕╠⌐⁸

╩ √∑╢ ≢ⱳꜞⱦ♬ꜟⱧ꜡ꜞ♪fi╩ ⇔ ╩ ⇔≡™╢ 21)⁹

↓╣╠─ ╩ ∆╢ ⅜≥─╟℮⌐ ⌐ ⇔≡™╢⅛│ ≢№

╢⅜⁸Ɫ▬♪꜡◕ꜟ⌐⅔↑╢ ─ ⌐⅔↑╢

⌐│ Van der Waals
138)⁸ 139, 140)─ ⁸ ─ ╙ ─ ↕⌐

╦∫≡™╢≤↕╣≡™╢ 86)⁹ 

⌐⅔™≡⁸ ╡♥ⱨ꜡fi PTFE ⌐╟╢ ⌐⅔™≡⁸L-HPC

⌐ ™⁸ ⅜ ⅝ↄ⌂∫√ ≤⇔≡⁸L-HPC ≢ꜘfi◓

⅜ ↄ⌂╢ ⌐◕ꜟ⅜ ⇔⁸ ⅜ ⅝ↄ⌂╢↓≤╩

⇔√⁹L-HPC HGS│ ⌐ ╩ 90% ╗─⌐ ⇔⁸VIEWGEL
® │ ╩

80% ╗Ɫ▬♪꜡◕ꜟ≢№╢⁹VIEWGEL
® │⁸Ᵽ♇◐fi◓ ╩ ∆╢ ≢

№╢√╘Ɫ▬♪꜡◕ꜟ ≢─ │ ⌂⅛∫√⅜⁸Ɫ▬♪꜡◕

ꜟ ─ ⅜ ™√╘ ╩ ↕∑√ ⌐ ⅜ ↄ ≡⇔╕∫

√ ⅜ ⅎ╠╣√⁹ ⁸SI-AID
®
 ≤ VIEWGEL

® ─ ╩ ⇔√ ⌐⁸

SI-AID
® ─ ─ ⅜ VIEWGEL

® ╟╡╙ ⅛∫√─│⁸SI-AID
® ─ ⅜₈ⱷ

♇◦ꜙ ₉ Figure 8 ╩⇔≡™╢√╘ ─ ⅜ VIEWGEL
® ╟╡

╙ ↕⅛∫√↓≤⅜ ⅎ╠╣╢⁹╕√⁸SI-AID
fiכ◖ꜞ◦⁸│ ® ⌐ ╩

∆╢╟℮ ↕╣≡™╢√╘ 141, 142)⁸SI-AID
®
 ─ │ 7L0G╟╡╙ ⅝⌂

╙─≤⌂∫≡™╢↓≤⅜ ↕╣√⁹ ⌐⅔™≡╙⁸SI-AID
® │ 7L0G

≤ ∆╢≤₈ ⌐ ∫ ↄ₉ ╩ ∆╢ ≢№∫√⁹ 

⁸ ╘╢≤⁸♪꜠♇◦fi◓ ╩ ∆╢ ─ ─ ≤⇔≡⁸

⅜ ⇔√ ─ ─ ⁸∆⌂╦∟ ╩ ∫√ ⁸L-HPC 

HGS⅔╟┘ G-HGS─ │⁸ ♪꜠♇◦fi◓ ─ ╟╡╙ ↕™╙─

≢№╡⁸ ─ ≢╙ ╣≡™╢↓≤⅜ ╠⅛⌐⌂∫√⁹≈╕╡⁸

⌐⅔™≡╙ ⌐ ╣√ ≤⌂╡ ╢ ╩ ╠⅛⌐∆╢↓
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≤⅜≢⅝√≤ ⅎ╢⁹ 
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4  L-HPCⱢ▬♪꜡◕ꜟ◦כ♩─  

 

 

 1   

⌐⅔™≡⁸ ñWound bed preparationò─ ⌐╙ ╕╣≡™╢╟℮

⌐⁸ ⌐│ ⅜ ⌐ ≢№╢ 143)⁹∕─ ≤⇔≡⁸

⌐│⁸ ₁⌂◘▬♩◌▬fi╛ ⅜ ╕╣≡⅔╡ 144)⁸∕╣╠⅜

─ ⌐⅔™≡ ╛ ⁸ ─ ה ╩ ∫

≡ ↕∑╢√╘⌐ ⌂ ╩ ∫≡™╢ ╠⅛⌐⌂∫≡™╢ 6, 14)⁹↓─╟℮

⌐ ⌂ ╩ ⌐ ∆╢↓≤│ ─ ⌐ ⌂╙─≢№╢⅜⁸

≢ ⌂ │ ╩ ⇔⁸ ─ ╩ →╢↓≤╙ 9)↕╣≡⅔╡⁸

─ ╩ ⅞≈≈╙⁸ ⅜ ⌐⌂╠⌂™╟℮⌐ ⌂ ╩

℮↓≤⅜ ≤⌂╢⁹ 

╕√⁸Ɫ▬♪꜡◕ꜟ♃▬ⱪ─♪꜠♇◦fi◓ │⁸ ─℮∟

╕≢─ ⌐ ∆╢↓≤⅜≢⅝╢ ╩ ⇔≡™╢╙──⁸

─ ™ ⌐ ⇔≡│ ≤↕╣╢ 45)⁹ ⅜ ™ ⌐ ⇔≡╙ ⌂

╩ ≢⅝╢♪꜠♇◦fi◓ ⅜№╣┌⁸ ⌐⅔↑╢ ⅜ ⅜

╢≤ ⅎ╠╣╢⁹∕↓≢ ≢│⁸ ⌂ ─ ⌐ ↑≡

⌂ ╩ ╢↓≤╩ ≤⇔≡⁸L-HPC Ɫ▬♪꜡◕ꜟ◦כ♩

L-HPC HGS ꜟכ꜡☿ꜞ◓┘╟⅔ ♩כ◦ꜟ◕ G-HGS ─ ⌐

⅔↑╢◕ꜟ ⌐ ⇔≡™╢ ─ ⌂ ╩ ⇔⁸

≤⇔≡─ ╩ ╖√⁹↕╠⌐⁸ ⅔╟┘ ╩ L-HPC HGS≤

─Ɫ▬♪꜡◕ꜟ♃▬ⱪ≢№╢ VIEWGEL
®≤ ⇔√⁹ 
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 2  ⁸ ⁸⅔╟┘  

( i ) ⅔╟┘  

40 mm ⌐ ⇔√ L-HPC HGS⁸G-HGS⁸⅔╟┘ VIEWGEL
®╩ ≤⇔√⁹

L-HPC HGS⁸G-HGS│⁸ ─ ⌂ │◐ⱶ꞉▬ⱪ≢ ⅝ ╡⁸

⌐☿♇♩⇔√⁹ ⁸VIEWGEL
®│⁸ ─ ╩ ∆╢√╘⁸Ᵽ♇◐

fi◓◦כ♫▬ꜝ┘╟⅔♩כ╩ ⇔≡ ⇔√ Figure 33⁹ 

 

 

 

Figure 33 
55)╩   VIEWGEL

®─  

 

╕√ │⁸ MS-70⁸◄הכ▪fi♪ה♦▫ Figure 34

╩ ™≡⁸37°C─ ⌐⅔↑╢ ⌂ ╩ ⇔⁸

≤⇔≡ ⇔√⁹ 

 

 

 

 

ⱳꜞ◄♅꜠fi  

Ɫ▬♪꜡◕ꜟ  

כ♫▬ꜝ ⱳꜞ◄♅꜠fi  
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Figure 34 ≤☿♇♥▫fi◓  

 

( ii )  

7%⁸8%⁸⅔╟┘ 9% L-HPC HGS 7L0G⁸8L0G⁸9L0G ⅔╟┘ 7% L-HPC HGS

⌐ 20%⁸50%⁸⅔╟┘ ╩ꜟכ꜡☿ꜞ◓90% ↕∑√◕ꜟ 7L20G⁸7L50G⁸7L90G

╩ ⇔√⁹L-HPC HGS─ │ 2 ─ ⌐ ∂√⁹╕√⁸ ─

≤⇔≡ VIEWGEL
® ≤ ⇔√⁹ 

 

  

▪ꜟⱵ♬►ⱶⱪ꜠כ♩ 

(ū 55 mm)  
☿fi◘כ 

 

  

(40 mm×40 mm) 
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( iii ) ♃כ♦   

╩ ™≡⁸ ⌐ ─♩כ◦ꜟ◕ ╩ ⇔⁸

≢ ∆╢↓≤≢ t⌐⅔↑╢ ╩ ⇔√ (1) ⁹ ⅜

≤⌂∫√ ─ ╩Ɫ▬♪꜡◕ꜟ◦כ♩─ ≤⇔⁸Ɫ▬♪꜡

♩כ◦ꜟ◕ ─ ─ꜟכ꜡☿ꜞ◓≥ ╩ ≤⇔≡ ⅎ⁸(2) ⌐ ≠™

≡⁸ t⌐⅔↑╢ ╩ ⇔√⁹ 

 

 

 

Wt t⌐⅔↑╢◕ꜟ  ( g )⁸W0 ◕ꜟ  ( g ) 

 

 

 

 

Rt ⁸CL-HPC L-HPC  

 

  

 (%) (Rt) =   
W 0 

W t 
× 100 (1) 

 (%) (Fst) =  
W t 

W 0 × ( Rt  C L-HPC ) 
(2) × 100 
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ה  3   

≢│⁸L-HPC HGS⁸G-HGS⁸⅔╟┘ ≢№╢ VIEWGEL
®─

≤⇔≡─ ⅔╟┘ ─ ⌂ ╩ ⇔√⁹∕─ ⁸

L-HPC │ ─ ⌐╒≤╪≥ ⇔⌂™↓≤⅜ ╠⅛≤⌂∫√

Figure 35⁹╕√⁸7L0G≤ VIEWGEL
®─ ─ ⌐≈™≡╙

╒≤╪≥ ╦╠⌂⅛∫√ Figure 35⁹ ⁸ ─ ⌐⅔™≡│⁸VIEWGEL
®

─ ⅜ 50%⌐ ∆╢─⅜ 2 ≢№∫√─⌐ ⇔≡⁸7L0G│ 5 ≢

№∫√ Figure 36⁹∆⌂╦∟⁸7L0G │ ♪꜠♇◦fi◓ ╟╡

⅜ ╣≡™√⁹8L0G⁸9L0G ⌐≈™≡╙ ⅜ 50%⌐ ∆╢╕≢⌐ ∆

╢ │ VIEWGEL
®╟╡ ⅛∫√ Figure 36 ⁹ │ L-HPC HGS⅔╟┘

VIEWGEL
®│ ⌐ ⅜ ⇔⁸◕ꜟ│⁸ ╩ ™⁸₈ ™₉ ⌐

⇔≡™√ Figure 37⁹ 

™≢⁸G-HGS─ ─ ⅛╠⁸7L20G⁸7L50G⁸⅔╟┘ 7L90G│⁸

ꜟכ꜡☿ꜞ◓ ⌐ ─ ⌂ ╩ ⅎ╢↓≤⅜≢⅝√

Figure 39 ⁹↕╠⌐⁸G-HGS─ ─ ⅛╠⁸7L20G⁸7L50G⁸⅔╟┘ 7L90G

│™∏╣╙ ⌂ ─ ⅜ ⌐ ↕╣√ ⁸70% ─ ╩

⇔√ Figure 39 ╩ꜟכ꜡☿ꜞ◓⁹ ⇔≡™⌂™ 7L0G⁸8L0G⁸9L0G│

ꜟכ꜡☿ꜞ◓⁸⅜√⇔ ◕ꜟ│⁸ ╩ ∟⁸₈⇔∫≤╡≤⇔√₉ ≢

№∫√ Figure 40⁹↓─ ╩ꜟכ꜡☿ꜞ◓⁸╠⅛ ∆╢↓≤≢⁸L-HPC HGS

─ ╩ ↕∑╢↓≤⅜ ≤⌂╢↓≤⅜ ╠⅛⌐⌂∫√⁹ 
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ợ:7L0G⁸ỏ: 8L0G⁸₃: 9L0G⁸ VIEWGEL
®
 

Data are expressed as the mean ± S.E.  

The numbers of determination for 7%-9% L-HPC HGS, commercial dressings were 6, 3, respectively. 

 

Figure 35 L-HPC HGS⅔╟┘ VIEWGEL
®─ ─  
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ợ:7L0G⁸ỏ: 8L0G⁸₃: 9L0G⁸ VIEWGEL
®
 

Data are expressed as the mean ± S.E.  

The numbers of determination for 7%-9% L-HPC HGS, commercial dressings were 6, 3, respectively. 

 

Figure 36  L-HPC HGS⅔╟┘ VIEWGEL
®─ ─  

 

 

 

 

 

Figure 37 ─ L-HPC HGS VIEWGEL
®
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ợ:7L0G⁸Ỏ: 7L20G⁸Ẽ: 7L50G⁸Ợ: 7L90G 
Data are expressed as the mean ± S.E. The numbers of determination were 6. 

 

Figure 38 L-HPC HGS⅔╟┘ G-HGS─ ─  
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ợ: 7L0G⁸Ỏ: 7L20G⁸Ẽ: 7L50G⁸Ợ: 7L90G 
Data are expressed as the mean ± S.E. The numbers of determination were 6. 

 

Figure 39 L-HPC HGS⅔╟┘ G-HGS─ ─  
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Figure 40 ─ G-HGS 

─ G-HGS⅜ ∆╢  

 

 

 

Figure 41
145)⅛╠  Ɫ▬♪꜡◕ꜟ─   

 

Figure 37─╟℮⌐ L-HPC HGS⌐ ╖⅜ ∂√ ≤⇔≡⁸↓╣╕≢─ ⌐

⅔™≡⁸ ⅜ ⌂ ≢│ ⌂ ≢№╢⅜⁸ ⅜ ╗≤⁸◕ꜟ

─ ⅜ ↓╢↓≤⅜ ↕╣≡™╢ Figure 41
145, 146)⁹≈╕╡⁸L-HPC 

HGS⌐⅔™≡╙⁸ ─ ⌐ ℮◕ꜟ ─ ⅜№∫√─≢│⌂™⅛≤

↕╣√⁹ 

⌐⁸Ɫ▬♪꜡◕ꜟ│ ─ ⌐ ⅜ ⇔ 48)⁸ ⌐

│ ─ⱨ□fi♦ꜟ꞉כꜟ☻ ╛ ─ ╩ ↑≡™╢

≤⁸ ─ ╩ ↑≡™⌂™ ⌐ ≢⅝╢ 147)⁹Ɫ

▬♪꜡◕ꜟ ⅛╠─ ─ │⁸ ∏ ⅛╠ ⇔⁸ ⅜⌂ↄ⌂∫

√ ⌐ ⅜ ∆╢√╘⁸ │ ⌐ ⇔⌂™≤↕╣≡™╢

148)⁹ ─ ╩ ⌐∆╢≤⁸L-HPC HGS─ ─ ⌐⅔™














































