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ה  ▬ⱡⱬכ◦ꜛfi  

   

   

18 27 10  

27  5,330   

⁸ ⁸ ⱬכ◒ꜝ▬♩ 21 5

⁸ ⱷ☺ⱨ▫☺♇◒☻ 21 4 ⁸ 21 4  

 

 

─ ≤ ╩ ™√ ≤─ ⌐╟╡⁸ ה ╩ ∆╢

≤ ─√╘─ ⌂ ꜠ⱬꜟ─ ╩ ∆╢⁹ ה ─ ⅛╠ ╩ ⅎ⁸

≤ ─ ⌐╟╡⁸ ה ◦☻♥ⱶ─ ≤ ─ ─ ╩ ⌐∆╢⁹∆⌂╦∟⁸ ⇔√

☼כ◦ ◦☻♥ⱶ≤ ה ▬ⱷכ☺fi◓ ☼כ◦╡╟⌐ ─ ╩ ⇔⁸

╩ ⌐ ≢⅝╢ ╩ ∆╢⁹╕√⁸↓╣╠─ ╩ ה ─ ⌐

→⁸ ⌐╛↕⇔™ ╩ ∆╢≤≤╙⌐⁸ ⱪ꜡☿☻╩ ⱶꜝ▬fiכꜞ♩☻⌐ ∆╢⁹ 

 

─ ≤∆╢ ┘  

≢ ╡ ╗ ┘ ─ ⁸  

─ ≤ ╩ ™√ ≤─ ⌐╟╡⁸ ה ╩ ∆╢

≤ ─√╘─ ⌂ ꜠ⱬꜟ─ ╩ ∆╢⁹ ⅜ ⅛╠ ⌐ ╩

⌐ ╖ ∆√╘⌐⁸ ⅜ ≈ᵑ ⁸ ╛ ♃fiⱤ◒ ♪כ◦─ ─♦◙▬fiה ה

⁸ᵒX ⁸NMR ⌐╟╢ ◓fi♬כꜞ◒☻ה ⁸ᵓⱨ◊♩הRI ⱪ꜡כⱩה▬ⱷכ☺fi◓⁸

PET ─ ⌂≥─ ╩⁸ ─ ™ ⁸ ─ ⌂

≤ ⇔⁸ ╩ ⌐ ⇔⁸ PET ─ ┼ ⇔⁸ ─

╛ ╩ ℮⁹↕╠⌐⁸▪꜠▬ ╩ ∆╢ ⱬ⁸♩▬ꜝ◒כ ≤

─ ╩ ∆╢ ⱷ☺ⱨ▫☺♇◒☻⁸ ╩ ∆╢ ╩ √⌐ ⅎ⁸

ה ╩ ⇔⁸ŋ ─ ≤ ─ ⁸o ⱪ꜡☿☻─ ≤ ⱪ꜡כⱩ─ ⁸

ᵓ ⌐ ≠ↄ ─ ה ╩ ∆╢⁹↓╣╠⌐╟╡⁸ ≤⇔

≡─ ⌐≈⌂→⁸ ╩♪כ♄Ᵽꜟ☻♃fiכ꜡◓⌂√ ≢⅝╢ ┼≤ ↕∑╢⁹ 

⌐⅔↑╢ ─  

ⱥ♩◕ⱡⱶהⱳ☻♩◕ⱡⱶ ⌂≥ ה Ᵽ▬○ ─ ≤ ⌐ ↑√ ⁸

ⱷכ◌כ ─ │⁸ ⅜ ─ ⅜Ᵽ▬○ ה ⌐ ↑≡⁸ ⌂ ─

≤⌂╢ ⌂ ♪כꜞה ה ꜝ▬Ⱪꜝꜞכ ─ ⁸⌂╠┘⌐ ⁸

ⱷכ◌כ ╩ ≤∆╢ ≤ ≢⅝╢ ⌂ ╩ ⌐ ⇔⌂↑╣┌⌂╠⌂™↓≤╩

⇔≡™╢⁹ 

≤⇔≡ ╡ ╗ ה  
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─ ≢│⁸ ─╙≈ ─ ┘ ─ ╩ ⇔√

╩⁸ ⅛≈ ⇔≡ ⌐ ╘╢↓≤⅜ ≤⌂∫≡™╢⁹  

│⁸ ⅛╠╖╢≤⁸ PET ╛ ─ ⌐╟╢ ─ ╛ ╩ ⌐

℮↓≤─≢⅝╢ ⌂♩ꜝfi☻꜠כ◘ꜞꜟ♫ꜛ◦כ♅ ≤⌂╢⁹ ⁸ ⅛╠╖╢≤⁸ ╛

╩ ↑≡ ≢⅝╢ ≤⌂╢⁹ ≤ ─Ⱡ♇♩꞉כ◒╩ꜞfi

◒∆╢↓≤≢⁸↓╣╕≢⌐ ─⌂™ ≤ ─ ⇔√ ה ◦☻♥ⱶ─

⅜ ↕╣╣┌⁸◄ⱦ♦fi☻⌐ ≠™√ ⌂ ⅜ ⌐⌂╢≤≤╙⌐ ─ ™ ╩

∆╢↓≤⅜≢⅝╢⁹ 

≤⇔≡ ╕╣╢ ⁸▬ⱡⱬכ◦ꜛfi ─ ╖ 

∆≢⌐⁸ ≤ ─ ⌐╟╢ ⅜ ↕╣≡⅔╡⁸ ≤ ─ ⇔

√ ה ◦☻♥ⱶ─ ⅜ ─╙─≤⌂∫≡™╢⁹ ⁸ ⌐⅔™≡ ⇔√

ה ╩ ⌐⁸ √⌐ ⅜ ≤⇔≡ ╦╢⁹ ⅜ ─ꜝ▬ⱨ◘▬◄fi☻⌐ ∆╢

ↄ─ ≤ꜞfi◒⇔≡™ↄⱨ꜠כⱶ꞉℮⁸™≥╢⌂≥◒כ ⌐ ⇔√▬ⱡⱬכ◦ꜛfi

│∆≢⌐ ╕∫≡™╢⁹ │⁸ⱪ꜡☺▼◒♩ ─ ⌂ ╖ ↑─ ⌐ ⇔ ≤─ ╩

╡⁸ ─ ╛ ⅛╠ ⌐ ╢ⱪ꜡☿☻╩ ⱶꜝ▬fiכꜞ♩☻⌐ ∆╢

╩ ∆╢⁹ │ ╕≢⌐ ⅜ ₈ ה ☿fi♃₉כ≤⇔≡

☿fi♃כ ⇔⁸ ⅜ ⇔√ ─ ─ ⁸ ⅜⁸ ≤ ≢ ╘╠

╣≡™╢ ⌂ ה ╩ ℮⁹∕╣╝ⅎ⁸10 ─ ─ │ ─

⅜ ↑≡⅔╡⁸ ⅜ ה ─ ╩ ∆╢√╘─ⱪꜝ♇♩ⱨ◊כⱶהⱤכ♫♩כ≤⇔≡

⇔≡ ╩ ℮ ≤⌂╢⁹ 

 

 

  (1)  

ₒ ─ ₓ 

─ ≤ ╩ ™√ ≤─ ⌐╟╡⁸ ה ─ ╩ ∆

╢ ≤ ─√╘─ ⌂ ꜠ⱬꜟ─ ╩ ∆╢⁹ ה ─ ⅛╠

╩ ⅎ⁸ ≤ ─ ⌐╟╡⁸ ה ◦☻♥ⱶ─ ≤ ─ ─ ╩ ⌐∆╢⁹∆⌂

╦∟⁸ ☼כ◦√⇔ ◦☻♥ⱶ≤ ה ▬ⱷכ☺fi◓ ☼כ◦╡╟⌐ ⅛╠ ╕≢─

╩ ⇔⁸ ╩ ⌐ ≢⅝╢ ╩ ∆╢⁹╕√⁸↓╣╠─ ╩ ה

─ ⌐≈⌂→⁸ ⌐╛↕⇔™ ╩ ∆╢≤≤╙⌐⁸ ⱪ꜡☿☻╩

ⱶꜝ▬fiכꜞ♩☻⌐ ∆╢⁹ 

  

     
─ ⇔ 

      

─ ≤ ─ ⅜ ╦╣≡™╢  

2 ◖ⱷfi♩ 

ה ╩ ⇔ ⌐⅔™≡ √╢ ≤─ ╩ ⌐ ⌂ ─ ⅜
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╦╣≡™╢⁹ ≢│ ─ ⅜ ╠╣≡⅔╡⁸ ≢│PET⁸SPECT ─

╕≢ ∆╢ ⁸ ─ ≥⅔╡─ ⅜ ╦╣≡™╢≤ ≢⅝╢⁹ │ ╩ ⇔⁸ ─

⌐ ↑√ ╩ ℮═⅝≢№╢⁹⌂⅔⁸ ╙₈ ה הfiꜛ◦כⱡⱬ▬הⱪfiכ○

ⱪꜝ♇♩ⱨ◊כⱶ₉╩ ⌐ ∆╢ ⅜ ↕╣≡⅔╡⁸ ─ ╣√ ╩ ⅛⇔√╟╡

⌂ ╩ ∆╢ ╩ ∆╢⁹ 

≢│ ─☼כ◦ ─ ╖╩ ⇔⁸ ≢│⌂™╙── ─

╩ ≡™╢⁹ ≢│ ╩ ≤∆╢ PET ─ ╩ ⇔⁸ ╘≡ ⌂

╩ ≡⅔╡⁸↕╠⌐ ╩ ≤⇔≡ ⇔≡™╢⁹▬ⱡⱬכ◦ꜛfi ⌐ ↑√

┼─ ⅜ ⌐ ⇔≡™╢≤ ≢⅝╢⁹ 

⌐╟╢ ▬ⱡⱬכ◦ꜛfi☿fi♃כ─ │ ≢№╡⁸

─ ≤ ╦∑≡ ↄ ≢⅝╢⁹√∞⇔⁸ ≤ ─ │ ≢⌂ↄ⁸ ─

╩ ⅎ╢ ╩ ∆╢√╘─ ⌂ ─ ≤∕╣⌐ ↑√ ╩ ∆╢⁹╕√⁸

─ ─ ─√╘─ ⅜⌂↕╣╢↓≤╩ ∆╢⁹ 

ה ה ─ ⁸ ⁸ ≤─ ⌐ ⅜№╢≤ ≢⅝

╢⁹↓╣╠─ ╩☼כ◦ ⌐⁸ ≢│ ─ ╩ ≡™╢⁹ ≢

│ ⌂PET ─ ╩ ⌐∕─ ⌐≈™≡─ ╩ ⇔≡™╢⁹ ⌐꜠ⱬꜟ─ ™

⅜ ╠╣≡⅔╡⁸ ─ ⌐ ↑√ ⌂ ⌐ ∆╢⁹ 

╩ ⇔⁸ ≤ ⅜ ⇔≡ ⌐ ∆╢ ⅜ ╦╣≡™╢⁹╕√⁸

⅛╠─ ─ ⁸ ─ ⁸ ─ ╙ ⌐ ╦╣⁸ ╙ ⇔≡

™╢↓≤│ ≢⅝╢⁹ │⁸ ⁸ ⁸ ™ ╩ ⌐ꜟⱣכ꜡◓∟ כ♄כꜞ╢⅝≢⅜

─ ─ ╩ ∆╢⁹ 

─ ⇔ ⌐≈™≡│⁸ ─ ⅜ ≢№╢≤│ ⅎ⌂™⁹ ≢│⁸

⌐ ⅜ ™↓≤╩ ⇔≡⁸ ─ ╩ ≤⇔√ ⌐⅔↑╢ ⅛╠ ╕≢

─ ─ ─ ╩ ∆╢⁹ ⌐≈™≡│⁸PET │ ⌐ ↑ ╩ ╘≡ √╙

─≢№╡⁸ ⅝ ⅝ ╕≢─ ╩ ∆╢≤≤╙⌐⁸↕╠⌐ ╩ ╕≢ ⇔√◦☻♥ⱶ

╩ ≢⅝╣┌▬fiⱤ◒♩│ ⌐ ⅝ↄ⌂╢╙─≤ ≢⅝╢⁹ ≢ ↕╣√ ⅜ ↕╣╢

╩ ∆╢√╘⌐ ⌂ ─ ™⁸ ╩ ∆╢⁹ 

 

  (2)  

ₒ ₓ 

₈ ▬ⱡⱬכ◦ꜛfi ₉ 

⌐ ─ ╩ ⇔√ ╩│∂╘≤⇔≡ ⅛╠─ ™◖Ⱶ♇♩ⱷfi

♩╩ ≡ ╩ ╘≡⅔╡⁸ ≤ ⁸ ─Ᵽꜝfi☻╙ ╣≡™╢⁹ ⁸▬ⱷכ☺fi◓─

≢─ ⅜ ≢⅝⁸ PET⌐╟╢ ▬ⱷכ☺fi◓╛ ה ─ ⅜  ≢⅝

╣┌⁸ ▬fiⱤ◒♩│ ⅝™⁹ ⁸ PET─ ⅜ ⌐⌂╢ ⅜№╡⁸

PET─ ⅜ ╠╣╢√╘⌐ ⌂▬fiⱤ◒♩⅜ ⌐⌂╢ ⅜№╢─≢⁸ ╩ ╢

⅛╙⇔ↄ│ PET─ ⌂ ╩ ∆╢⌂≥⁸ ⌂ ⌐ ∆╢ ╙ ≤ ⅎ╠╣╢⁹ 

⌐≈™≡│⁸↓╣╕≢─ ┘ ─ ⇔⅛╠ ⇔≡⁸ ⱪ꜡◓ꜝⱶ─ ⌐ ⇔√
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╩ ∆╢↓≤⅜ ↕╣╢√╘⁸ ⅛╠ ⌐ ∆╢↓≤⅜ ≢№╢⁹ 

1 1.Ⱶ♇◦ꜛfi☻♥כ♩ⱷfi♩─ ⁸2. ─ ⁸3.◦☻♥ⱶ ─

⁸4. ─  

 ╩ ⌂◒כ♬ꜚ⌐ ╩ ⇔⁸ Ᵽ▬○ⱴכ◌כ ─ ╩ ╘⁸ ─PETה

⌐⅔™≡ ─ ╩ →≡™╢≤ ≢⅝╢⁹╕√⁸ Ɑⱪ♅♪ꜝ▬Ⱪꜝꜞכ⌂≥ ─Ᵽ▬○

ⱴ⁸כ◌כ ─ ⅜≢⅝√≤ ╦╣╢⁹↕╠⌐⁸◦☻♥ⱶ ⌐⅔™≡╙⁸ ╩ ⅛╠ ⁸

∆╢⌂≥ ─ ⅜ ⌐ ╪≢⅔╡⁸ ⌂ ⅜ ╠╣≡™╢⁹ 

2 ≤─  

 │⁸ ≢ ╡ ╪≢™╢ ⌐≈™≡⁸∕╣∙╣─ ⌐⅔™≡ ⌐ ⇔√

╙─≢№╡⁸ ⌐ ╩ ╘╟℮≤∆╢ ╩ ∟ ⌐ ⇔≡⅔╡⁸ ⌐ ™◖Ⱶ♇♩ⱷfi♩

╩ ⇔≡™╢⁹ ⌐⁸ ⌐ ⇔≡│ ─ ╩ ⌐ ⇔⁸ │╙∟╤╪⁸

─ ≤╙∕↓≢ ⇔√ ⅜⌂↕╣≡⅔╡⁸ ╘≡⇔∫⅛╡⇔√ ⅜ ⅛╣≡™╢⁹╕√⁸

21 ⅛╠ ⌐ ─ ╙⁸ ┘ ─ ╡ ╖╩

∆╢≤™℮⁸ ⌐⅔↑╢ ╩ ⇔≡ ⇔≡™╢⁹∕─ ≢⁸ PET ⌐

⅔↑╢ ─ ⅜ ↄ⁸ ⌐⅔™≡╙ ≤ ⌂╢ ⁸ ─ ≤

─ ╩╟╡ ╢↓≤⅜ ≤ ⅎ╠╣╢⁹╕√⁸PET ─ ≤─Ɫ▬Ⱪꜞ♇♪ │

≢№╡⁸ ─ ─ ⌂╢ ⌐ ⇔√™⁹ 

3  

PET⌐ ⇔≡│ ─ ╛ ◖☻♩─ ⌂≥⌐ ⅜№╢╙──⁸ ⌐ ╢ │

™≤ ╦╣╢⁹ ה ⌐≈™≡│ ─ ⅜ ⌂≤↓╤╙№╢⅜⁸ ™◖Ⱶ♇♩ⱷfi♩╩

∆ ⌐╟╢ ╩ ⇔√ ⌂ ╖⌐ ∆╢ ⁸ ╩ ⌐

∆╢√╘─ ╡⅜ ≢№╢⁹ ⅎ┌ ≤⇔≡╙ ⌐ ↑√ ─ ≤⇔≡ ⁸

⌐⁸ ה ה ⌂≥⌐ ∆╢ ⁸ ─ ╩ ⇔√™⁹╕√⁸

─ ≤⇔≡⁸ ≤ ה ┘ ─Ᵽꜝfi☻⅜≤╣≡⅔╡▬ⱡⱬכ◦ꜛfi─ ⅜ ≢⅝╢⁹ 

4 ▬fiⱤ◒♩ 

ה ≤⇔≡─ ⌂ ╡ ╖⅜⁸ ≤ ≤─ ≢ ⌂ ─╙≤⌐ ╘╠

╣≡™╢↓≤⅛╠⁸▬fiⱤ◒♩─№╢ ⅜ ≢⅝╢⁹ ⌐│⁸ PET⌂≥─ ▬ⱷכ☺fi

◓╛ ה ─ │⁸ ─ ⅜ ↄ⁸ ה ⌐ ⅝⌂▬fiⱤ◒♩╩ ⅎ╢

⅜№╢⁹∕─ ⁸ PET│ ≢─ │ ╘╠╣╢╙──⁸ ⅜ ⌐⌂╢

⅜№╡⁸ ⅜ ╠╣╢√╘⌐ ⌂▬fiⱤ◒♩⅜ ⌐⌂╢ ╣╙№╢─≢⁸ ╩

╢⅛⁸╙⇔ↄ│ PET─ ⌂ ╩ ∆╢⌂≥⁸◖☻♩♄►fiה ⌐╟╢ ⌂ ⌐

∆╢ ╙ ≢№╢≤ ⅎ╠╣╢⁹ 

 

  ( )  

 

ⱪ꜡◓ꜝⱶ  ▬ⱡⱬכ◦ꜛfi ─  

ה  ▬ⱡⱬכ◦ꜛfi  
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◖ⱷfi♩ 

│⁸ ה ⌂≥─ ⌐ ∆╢ ≤ ▬ⱷכ☺fi◓─ ≤

⇔≡⁸ ⌡10 15 ⌐▬ⱡⱬכ◦ꜛfi╩ ↓⇔⁸ ⌂ ┘⌐ ─ ⌂≥⅜ ↕

╣╢╙─≤ ↕╣√⁹ ⁸ ⅛╠⁸ ─ ⌂ ╙ ↕╣≡™╢─≢⁸ ⇔≡ⱪ꜡☺▼◒♩╩

╘≡ ⅝√™⁹ 

ה ─ ≢⁸ ⁸ ⅜ ⌐╙ ↄ ↕╣╢╟℮⌂ ⅜ ≤ ╦╣╢⁹╕√⁸♅ꜗ꜠

fi☺fi◓⌂ ≢│№╢⅜⁸ ⌐PET ╩ ≡╢↓≤ ⁸ ⌐≈™≡│ √⌂ ╕≢

∫≡™⌂™ ╙№╢⁹↕╠⌐⁸ ─ ⌐ ∆╢ ─ ⌐≈™≡╙ ⌂╢ ⅜

≢№╢≤ ╦╣╢⁹ 
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0 

 

1 

 

2 

 

3 

 

4 

 

5 

       

 0 84 62 110 84 107 

 0 0 0 0 3 0 

 205 318 285 331 185 130 

 15 173 220 186 97 118 

 50 75 99 85 58 168 

( ) 270 650 667 711 427 523 

 9 104 75 108 55 74 

 195 2 1 0 1 4 

    472 755 743 818 483 600 

 
3  1,532  2,233  531  0  749  

 0.7  0.1 0.9 1.3 0 2.8 

   475 2,287 2,976 1,351 483 1,352 

 

  

6 

 

7 

 

8 

 

9 

 

10 
 

       

 131 163 50 4 0 794 

 0 5 0 0 0 8 

 29 161 70 1 0 1,715 

 99 156 110 12 0 1,185 

 112 79 87 8 6 826 

( ) 371 564 316 24 6 4,528 

 47 67 28 0 1 566 

 0 8 5 5 18 236 

    418 640 349 29 25 5,330 

 

 
1,165  314  1,532  0  0  8,058  

 0  0.6 0.1 0 0 6.4 

   1,582 954 1,881 29 25 13,394 
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 H20 H2  

 AKTAexpiorer100System 2008 6 , 11 , 1 

 LC/MS/MS  2009 7 , 60 , 1 

  2010 8 , 15 , 3 

  2006 8 , 11 , 5 

  2010 3 , 17 , 5, 6 

  2010 3 , 17 , 7 

  2011 3 , 15 , 7 

  2011 3 , 15 , 7 

  2011 12 , 15 , 5, 6 

  2014 2 , 11 , 7 

  2015 3 , 30 , 6 

  2015 1 , 11 , 7 
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18 26 27  

 

 H18 H19 H20 H21 H22 H23 H24 H25 H26 H27  

 
106 136 101 138 101 98 94 94 98 176 1140 

 164 208 309 514 494 494 455 436 456 380 3912 

 
54 71 65 83 97 59 57 72 70 5 634 

 
73 75 97 106 107 109 109 109 110 200 1093 

 
0 0 38 37 39 33 29 31 33 15 256 

 
63 80 98 83 147 142 134 118 79 79 1023 

 460 570 709 961 985 935 878 860 846 855 8058 
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10

. P.17

 

 10  

─₈ ⱳ☻♩◕ⱡⱶ ⱢⱩ₉╛₈ ♃fiⱤ◒ ⱢⱩ₉⅛╠⌂╢ ╛⁸

▬ⱷכ☺fi◓╛ ≤─ ≢│⁸ ⱪ꜡☿☻⌐⅔↑╢↕╕↨╕☻♥כ☺≢ ≤─ ╩

⇔⁸ ╩ ⅎ√ ╩ ה ↕∑⁸ ≤─ ≢↕╕↨╕⌂ ╩ →√⁹ 

⌂⅛≢╙⁸ ─ ─│≢╠⌂כ♃fi☿♅כ◘ꜞ ╛ Ⱪ▬ꜝה☻ꜟ▫►⁸

╩כꜞꜝ ⇔√ ─ ⅜⁸ ⌐╟╢ ⱷ◌♬☼ⱶ─ ▬fiⱨꜟ◄fi◙ ─

─ ⌐ ┘≈⅝⁸₈ ╩ ⌐ ∆╢₉ │ ↕╣√⁹↓╣│ ─ ╖≤

─ ╖⅜ ⇔√ ≢№╢⁹ 

╕√⁸ ≢ ⇔√ ⌂╠≢│─ ≢№╢₈ ⱶכ◖▬ꜝ◓ ₉╩ ⇔≡

ⱴכ◌כ ─ ⌐ ∆╢≤≤╙⌐⁸ ≤ ≢ ─Ᵽ▬○ⱴכ◌כ╩ ⇔≡

╩ ∫√⁹↓╣⌐╟╡₈ Ᵽ▬○ⱴכ◌כ╕√│ Ᵽ▬○ⱴכ◌כ╩ ┼ ∆╢₉

│ ⇔√⁹↓─ │ ⌐☼כ♬─ ─ ─ ╖⅜ ⅎ╢↓≤⅜≢⅝√ ≢№╢⁹↓─ ─

│ ─ ─ⱴכ◌כ─ ⌂≥⌐╙ ↕╣⁸ⱴכ◌כ╩ ∆╢⌂≥─ ╩ →√⁹ 

─ │ ─☿fi♃₈╢№≢כ ꜝ▬ⱨ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ⌐ ⅝ ⅞⁸

╙ ⌂ ╩ ⇔√ ╩ ∫≡™ↄ ╩ ⅎ√⁹↓╣⌐╟╡⁸↕╠⌐ ה

⌐ ─ ╩ ⇔≡™ↄ⁹↓╣╠⌐╟╡⁸ ─ ≢№∫√₈

╩ ⌐ ∆╢ ₉│ ⇔√⁹╕√⁸₈ ה ⱪꜝ♇♩ⱨ◊כⱶ₉╩ ⇔⁸ ─

⅛╠ ⌐ ╢ ⌂ ה ∞↑≢⌂ↄ⁸ ⅛╠ ┼─ⱨ▫כ♪Ᵽ♇◒╙

╦╣╢ ╩ ⅎ√⁹ ─ ⱶכ◖▬ꜝ◓ ⌐╟╡⁸ ⌐☺כ♥☻ ⌂Ᵽ▬○ⱴכ◌כ ⌐

╙ ⇔⁸ ─╖⌂╠∏ ─ ⌐ ┘≈↑╢ ┼─ ╙ ≤⌂╡⁸₈ ─Ᵽ▬○ⱴכ◌כ

─ ⌐╟╡ ⸗♦ꜟ┼≤ ┘≈↑╢ round -trip ┼─ ₉⌐ ⇔√⁹ 

╩ ∆╢₈ⱨ◊♩fiהⱳ☺♩꜡fiⱢⱩ₉╛₈ ⱷ♦▫◌ꜟⱢⱩ₉╛ ≢│⁸₈ ⌐╛

↕⇔™ ─ ₉╩ ≤∆╢═ↄ⁸ ה ─ ╛ ┼─ ╩

⇔≡⅝√⁹ 

─ PET ─ ╩ ⌐ ⇔≡ ╩ ⇔⁸∕─ ה

◄Ⱡꜟ◑כ ╩ ⅛⇔≡↕╕↨╕⌂ ≢─ ╩ ╠⅛⌐∆╢≤≤╙⌐⁸ ≢│
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┼─ ⌐≈⌂→√⁹≤ↄ⌐ ▬ⱷכ☺fi◓ FMISO ─ ™ ╩ ╠⅛⌐⇔⁸

─ ╩ ⇔√⁹╕√ PET ╩●fiⱴ◌ⱷꜝ⌐ ⇔≡ ╩ ⇔⁸

₈ ╩ 300 ≢ ₉ ╩ ⅝ↄ ╢ 800 ─ ╩♃כ♦ ⇔√⁹ 

PET ⱪ꜡כⱩ─ ≢│⁸ ─ ⌐ ╡⁸ ─ TR ≤ ה ⅜

╩ →≡ ╩ ⇔⁸ ▬ⱷכ☺fi◓ ─ First in Human FIH ╩

⇔√⁹↕╠⌐⁸ PET ⱪ꜡כⱩ─ FIH ╙ ≢№╢⁹↓╣⌐╟╡₈ⱥ♩≢─

⁸ ╛ ⁸ ⌐⅔↑╢ ╩ ∆╢₉ ╩ ⇔√⁹ 

₈ ╩ ™√ ─ ה ₉≢│⁸ ─ ⁸ ┘ ⅛

╠─▪ⱪ꜡כ♅≢ ╩ ⇔√⁹ ≤─ ╩ ≤⇔√ PET ≢│⁸ ─

≤ PET/CT ─ ▪ꜟ◗ꜞ☼ⱶ─ ╩ ∫√⁹ ⌐⅔™≡│⁸PET/CT ◦☻

♥ⱶ╩ ⇔√ ▬ⱷכ☺fi◓⅜ ⌐ ⌂↓≤╩ ⇔⁸ ⌂≥ ─

╩⅔↓⌂∫√⁹╕√⁸ ╩ ⇔√ ─ ╙ ⇔√⁹ 

╕√⁸ ⱨ□▬Ᵽכ╩ ™√ ╛ ─ ╩ ⇔⁸ ה ⌐⅔↑╢

≤ ─ꜞ▪ꜟ♃▬ⱶ▬ⱷכ☺fi◓╩ ≤⇔√⁹╕√⁸ ⅛╠ Ɽꜝⱷכ♃כ─

הⱶ▬♃ꜟ▪ꜞה ╙ ⇔√⁹↓╣╠⌐╟╡⁸₈ ─ ⁸ ₉⌐ ∆╢⁸

ה ⱪ꜡כⱩ╩ ⇔√ ─ ה ה ꜠ⱬꜟ─ꜞ▪ꜟ♃▬ⱶ ╩ ⇔√⁹ 

↕╠⌐⁸ ─ ⁸▪fi☺○♥fi◦fi ─ ⁸

⌐╟╢ ─ ╩ PET ╛ ▬ⱷכ☺fi◓ ⌂≥╩ ™≡ ⇔⁸₈RI ▬

ⱷכ☺fi◓⌐╟╢ ─ ה ₉╩ ≢⅝√⁹ 

─╟℮⌐⁸FIH ─ ╛ Ᵽ▬○ⱴכ◌כ─ ╩≤⅔⇔≡ ─ TR ≤ ה

⅜ ∆╢ ╩ ⇔√⁹ ⅛╠ ╕╣√ ╩▪ⱷꜞ◌ FDA ⌐

╩ ™⁸ ╩ ⌐ ⇔√⁹↓─╟℮⌐⁸ ה ה ⇔ ─ ╛ ─

╩ ⇔ ─ ╩ ⌐≈⌂→≡™ↄ ╩ ⇔⁸₈ ⅛╠ⱨ▼כ☼ ╩

≢ ≢⅝╢ ₉╩ ⇔√⁹ 

  

 

 

  

 

RI

MS
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≢│⁸ 7 ─ 24 ╕≢⌐ ⇔√↓≤╙ ╘≡⁸ ─◦☻♥ⱶ ╩ ∫√⁹ 

ᵑ ─  Ẽ ≢│ ⌐ ꜠ⱬꜟ⌐№╢ ─ ₁─ ╩ 4≈─ⱢⱩ≤⇔≡

⇔⁸ ₁─ⱢⱩ ┘ ≤─ ⌂ ╩ ⇔≡ ꜠ⱬꜟ─ ה ╩ ℮↓≤╩ ⌐

╩ ╘√⁹Ẽ╕√⁸ ⇔ ꜟⱣכ꜡◓ה ┼─ ╩ ⌐⁸ ⅜ ∆╢ⱪ꜡☺▼

◒♩ⱴⱠ☺ⱷfi♩⁸◦כ☼ ⁸ ─ ╩⁸ ─ ⱢⱩ ⅜ ה ⇔⁸ ┼─

╩ ⁸ ↕∑√⁹ 

ᵒ  Ẽ ╩ ⌐ ⅎ√₈ ⱳ☻♩◕ⱡⱶ ☿fi♃₉כ ┘ ☿fi

╩₈ⱨꜝ♥₉כ♃ ⌐ ⇔√⁹Ẽ │⁸ ≤⌂╢ ⌐╟╢

≤⌂╢₈◦○ⱡ◑ ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ╩ ⌐ ⇔√⁹Ẽ │

⌐ PET ≤ SPECT ─ ╩ ⇔⁸ ╩ ∆╢ ≤⇔√⁹Ẽ ≢

ICH -GCP ─ RI ⱪ꜡כⱩ─ ╩ ⇔⁸ ─ ╩ ⅎ√⁹Ẽ▪▬♁♩כⱪ ☿fi♃

⁸│≢כ PET ╛ RI ⱪ꜡כⱩ ╩ ⇔≡ ─ ╩ ∆╢≤≤╙⌐⁸PET

─ ─ ≤⌂╢ ╩ ⇔√⁹ 

ᵓ  Ẽ ⅜ ⇔√₈◦○ⱡ◑ ▬ⱡⱬכ◦ꜛfi☿fi♃⁸│≢₉כ

20 ∆╢≤≤╙⌐ ─ ╙ ⇔⁸ ⅜ ⇔√ ╩ ≢ ⇔⌂⅜╠

╩ ⇔√⁹Ẽ ≤─ ⌐╟╢₈ ▬ⱷכ☺fi◓ ₉─ ╩ ─

ⱪfi⇔⁸╕√⁸כ○⌐ⱪfiꜝⱲכ○ ⱬכ◒ꜝ▬♩⌐╟╢ ╩ ⱳ☻♩◕ⱡⱶ ☿fi♃כ⌐

∆╢ ⁸ ─ ╩ ⌐ ⇔√⁹Ẽ ╩ ─ ╛ ⌐

∆╢⌂≥⁸▬fi♃ꜝ◒♥▫Ⱪ⌂ ╩ ⌐ ⇔ ≤─ ╩ ⌐ ⇔√⁹Ẽ ─

≤ ─ ⅜ ⇔≡ ₈◦○ⱡ◑ ☿Ⱶ♫₉⁸₈כ ▬ⱷכ☺fi◓─ ⅛╠ ₉

╩ ⇔≡ ⇔√⁹ 

ᵔ  Ẽ ה ≢ ⇔√ ─ ╩⁸ ▬ⱷכ☺fi◓ ╩

⇔≡ ⌐⅔™≡ ∆╢ ⁸⇔♩כ♃☻⅜ ⌐ⱨ▫כ♪Ᵽ♇◒≢⅝╢ ⅜ ⅜∫√⁹Ẽ

≢ ⇔√ ⌂╠≢│─₈ ◓ꜝ▬◖Ⱶ◒☻₉ ⁸ ─ ≤Ᵽ▬○Ᵽfi◒⌐╟╢

─ ⁸ ─Ᵽꜞ♦כ◦ꜛfi⅜ ⌐ ⇔≡ ─Ᵽ▬○ⱴכ◌כ ─ ⌐≈⌂⅜∫√⁹ 

Ẽ ─ ╩↓─ ⌐ ∆╢ ╙ ╘⁸ ≢ ─ ™ ╩ ™√

≤⇔≡ ⇔√⁹Ẽ ─ ⌐╦√╢ ─ ⅛╠ ╩ ⅎ√ ⅜ ⇔⁸

♪כꜞ ─ ⌐≈⌂⅜∫√⁹Ẽ ≢─ ╩ ≤⇔≡⁸ כ♄כꜞ─╠⅛╣↓≥

─ ╩ ≤∆╢ √⌂ ╩ 29 ⅛╠ ∆╢↓≤⌐⌂∫√⁹Ẽ ה ⌐

∆╢ ─ ╩ ⇔⁸∕─ ─ ה ╩ ∆╢√╘⌐⁸₈ ה

ⱪꜝ♇♩ⱨ◊כⱶ₉╩ ⇔√⁹↓╣⌐╟╡⁸ ⌐ ⇔≡™╢ ☿fi♃כ─ ╩ ⇔

√⁹ ⌐⁸ ה ☿fi♃כ≤─ ⌐╟╡ ╩ ⇔ ⌐≈⌂™≢ ┼─ⱪ

꜡☿☻╩ ∆╢⁹ 

ᵕ ╩ ╗ ⁸  Ẽ ─ ⁸ ⁸ ⁸
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5 ╩ ╘√ ≢ ⁸ ⅜ ╩ ⇔╛∆ↄ⌂╢√╘─ √⌂

╩ ⇔√⁹Ẽ ╩ ⇔≡ ה ⁸∑↕♩כ♃☻╩ √⌐₈

ⱳꜞ◦₉כ╩ ⇔√⁹↓╣⌐ ™⁸ √⌐₈ ₉ ╩ ⇔⁸₈ ₉ ─

╩╟╡ ⌐ ∆╢ ╩ ⅎ√⁹ 

ᵖ∕─ ─◦☻♥ⱶ  Ẽ ⌐ ⇔√ ☿fi♃כ≤ ☿

fi♃כ╩ ⇔√₈ ☿fi♃⁸│≢₉כFIH ⌐ ∆╢√╘─ phase I ꜚ♬♇♩⁸

─ ╩ ∆╢Ᵽ▬○Ᵽfi◒ ╩ ≈ ╩ ∆╢⌂≥⁸ ─√╘─ ⌂

╩ ⇔√⁹Ẽ ─ ╩ ⌐ⱪ꜠☻ꜞꜞכ☻∆╢ ╛⁸☿Ⱶ♫⁸כ◦fiⱳ☺►ⱶ─

ה ╩ ♅כꜞ♩►▪√╘ ╩ ⇔√⁹ 

  

Ẽ ─ⱪ♇◦כ♄כꜞ─ ⁸ ה ≢ ↕╣√₈Ⱬ♇♪◒◊כ♃כ ₉⅜ ─

≤⇔≡ ╩ ⇔√⁹↓─ ⌐ ≠⅝⁸ ─ ─╙≤⁸ ≤

⅛╠⌂╢₈▬ⱡⱬכ◦ꜛfi ₉⌐≡⁸ ╩ ⇔√⁹ 

Ẽ │ 4≈─ⱢⱩ ⱳ☻♩◕ⱡⱶ ⱢⱩ⁸ ♃fiⱤ◒ ⱢⱩ⁸ⱨ◊♩fiהⱳ☺

♩꜡fiⱢⱩ⁸ ⱷ♦▫◌ꜟⱢⱩ ⅛╠ ↕╣⁸↓╣╠ⱢⱩ⌐╟╢ ╛ ─ ⌐ ╦╢

╩ ∆╢√╘⌐₈ⱢⱩ ₉╩ ⇔√⁹ ≢№╢ ─ ≤⇔≡

⅜ ≤⌂╡⁸ ⁸ ⱳ☻♩◕ⱡⱶ ☿fi♃כ ⁸ ⁸ ⁸ ⱢⱩ

─ ⁸ ה ▬ⱡⱬכ◦ꜛfi ⅜ ≤⇔≡ ⇔√⁹ 24 ⅛╠│⁸

╩ 5 ─ ≤⇔≡ ≠↑⁸ⱢⱩ ⌐╙ ─ ⅜ ≤⇔≡ ⇔√⁹ 

Ẽ₈ ה ▬ⱡⱬכ◦ꜛfi ₉≤₈ ▬ⱡⱬכ◦ꜛfi ₉⅜ ─ ╛ ה

╡╟⁸≢≥↓╢∆♩כⱠ▫♦כ◖╩ ⌂ ╩ ∆╢ ╩ ⅎ√⁹ ─

☿fi♃₈╙⌐כ ▬ⱡⱬכ◦ꜛfi ₉╩ ⇔⁸ ─ ⁸ ┼─ ⇔⁸▪fiⱷ♇♩

ⱷ♦▫◌ꜟ♬כ☼─ ⁸ ≤ ≤─ⱴ♇♅fi◓ ╩ ℮ ╩ ⇔√⁹ 

Ẽ ≢│⁸ ⱳ☻♩◕ⱡⱶ ☿fi♃כ ⁸ ⱢⱩ ⁸ ─ ה ▬ⱡ

ⱬכ◦ꜛfi ⅛╠ ⅜כ♃כⱠ▫♦כ◖ ∆╢ ◖▪ ╩ ⇔≡⁸ ≢─

─√╘─ ⌂ ╩ ⇔≡⅝√⁹╕√⁸ ─ ⱴכ♥ ⅜ ╕╢₈

₉╩ ⇔⁸ ─ⱴכ♥ ─ ╩ ∫≡⅝√⁹ 

Ẽ ≢╙ ⌐⁸ ⁸ ⱢⱩ ⁸ ─ ה ▬ⱡⱬכ◦ꜛfi

⅛╠ ⅜כ♃כⱠ▫♦כ◖ ∆╢ ◖▪ ≢⁸ ≢─ ─√╘─

⌂ ╩ ⇔≡⅝√⁹╕√⁸ ─ ≤⁸ ⇔≡™╢ 3 ─ ⅜ ╕╢₈

ה ₉╩ ⇔⁸ ─ⱴכ♥ ─ ╩ ∫≡⅝√⁹ 

Ẽ ╟╡ ≢ ∆╢₈ ₉╩ ⇔⁸ ╩ ⇔≡ ⌐≈™≡ ╩

╢≤≤╙⌐⁸ 22 ⌐│ ─ ≤⇔≡₈ ₉╩ ⇔≡ ⌐ ⇔

√ ╩ ↑╢ ╩ ⅎ√⁹↓╣⌐╟╡⁸╟╡ ⌂ PDCA ◘▬◒ꜟ⅜ ≤⌂∫√⁹ 

  

20 ╟╡◦○ⱡ◑ ▬ⱡⱬכ◦ꜛfi☿fi♃כ╛ ≤─ ⌐╟╢₈ ▬ⱷכ☺fi◓ ₉

⅜ ⌐ ⇔⁸ ─ ─ ⅜ ⇔≡ ╩ ℮╟℮⌐⌂╡⁸ ─ ≢№╢

─ ⌂ face to face─◖Ⱶꜙ♬◔כ◦ꜛfi⅜⁸ ─ ╙ ╘≡ ╦╣╢╟℮⌐⌂∫√⁹↓
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─ ⁸ ╩ ╘√ ≤─ ⅜ ⌐ ╦╣╢╟℮⌐⌂╢≤≤╙⌐⁸ ≤

≤─ⱬ◒♩ꜟ◑ꜗ♇ⱪ╩ ⇔⁸↓─◑ꜗ♇ⱪ╩ ╘╢√╘⌐ ⅜ ⇔≡ ⅎ⁸ ⇔≡™ↄ

⅜≢⅝√⁹ 

◖Ⱶ♇♩ⱷfi♩─ 10 ─ │ 8,058 ≢№╡⁸ 5,330 ╩ ╢ ⌂◖Ⱶ

♇♩ⱷfi♩╩ ↑√⁹↓─◖Ⱶ♇♩ⱷfi♩⌐╟╢ ─ │₈л  

◖Ⱶ♇♩ⱷfi♩₉ P.160 ⌐ ⇔√⁹ 

Ẽ  │⁸ ─◐ꜗfiⱤ☻⌐ ─ ₈◦○ⱡ◑ ▬ⱡⱬכ◦ꜛfi

☿fi♃₉כ╩ ⇔⁸ ╩ ↕∑╢≤≤╙⌐⁸ ☿fi♃כ⌐ ⌂≥─ ╩

⇔⁸ ─ ≤ ∆╢↓≤≢ ╩ ⇔√⁹ ─ ₈

◦○ⱡ◑ ☿Ⱶ♫₉כ≢│ ╩ ≤⇔≡ ⇔⁸ ─ ─ ⅛╠─ ╩ ∫√⁹ 

Ẽ ⱬכ◒ꜝ▬♩  │⁸ ─ ⌐ ╩ ⇔≡

╩ ⇔√ 20 22 ⁹ ⌐⅔™≡│⁸ ≤ ≢ ▪꜠▬╩ ™√

⌐≈™≡─ ≤⁸O ─ ⌐ ∆╢ ─ ⌐ ∆╢ ─ ≈╩ ⇔√⁹ 

Ẽ  │ ⌐ ₈ ▬ⱷכ☺fi◓ ₉╩ ⇔ 17

27 ⁸ ╩ ↕∑≡ ╩ ⇔√⁹╕√⁸ ⌐│ ─ PET

╩ ⇔≡ ╩ ⇔√⁹↕╠⌐∕─ ╩ ⇔≡ SPECT ╙

⌐ ⇔√⁹↓╣╠─◖Ⱶ♇♩ⱷfi♩⌐╟╡⁸ ≤ ≢Ᵽ▬○ ≤ ▬ⱷכ☺fi◓ ╩

⇔⁸ ⌐ ≢⅝╢ ꜠ⱬꜟ─ ▬ⱷכ☺fi◓◦☻♥ⱶ─ ⁸ ה ⌂☻꜠ⱶכ◦─ ╩

⇔√ ╩ ⇔√⁹ 

Ẽ ⱷ☺ⱨ▫☺♇◒☻  │⁸PET/SPECT ⱪ꜡כⱩ ─ RI ≤ ⌂ ה

─ ⁸ ⌐ ↑√ ⌂ ╩ ∫√⁹↓╣╠─◖Ⱶ♇♩ⱷfi♩⌐╟╡⁸ RI ⱪ꜡כⱩ

─ FIH ╩ ∆╢⌐ ╡⁸↕╠⌂╢ ┼─ ⌐≈⌂⅜∫√⁹ 

Ẽ  │ PET ╩ ╡ ╣√ √⌂ ─ⱨ▫כ☺ⱦꜞ♥▫ ╩

≤ ≢ ⇔⁸ √⌂ ─ ─ ╩ ≤─ ⌐≡ ∫√⁹ 

 

 

  

Ẽₒ ₓ ─₈ ⱳ☻♩◕ⱡⱶ ⱢⱩ₉╛₈ ♃fiⱤ◒ ⱢⱩ₉⅛╠⌂╢

≢│⁸ ≢│ ╙ⱴכ♥⌂ ╘ ↄ─ ╩ ⇔≡⅝√⁹∕╣╩ ≢│⁸

≤─ ─ ⅛╠ ╩ ╘⁸ ⱴ∞↑≢⌂ↄכ♥╢∑↕ ≡⇔≥ⱴכ♥ ∆╢╙─│ ⇔⁸↕

ה☼כ◦╢⌂╠ ─ ╡ ↓⇔╙ ℮ ╩ ⇔√⁹ ▬ⱷכ☺fi◓╛ ≤─ ╙ ╘⁸

ⱪ꜡☿☻⌐⅔↑╢↕╕↨╕☻♥כ☺≢ ≤─ ╩ ⇔⁸ ╩ ⅎ√ ╩ ה ↕

∑≡⅝√⁹ ≢ ∫√ ─ │⁸ AMED ─ CREST⁸

ה ╛ NEDO ─ ⌂≥⌐ ⇔√⁹ 

≤─ ⌐ ⇔≡│⁸ ⅜ ◐ꜗfiⱤ☻⌐ ⇔√₈◦○ⱡ◑ ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ

≢ ≤ ─ ⅜ ≈─ ≢ ⌐ ╦╢↓≤≢ ⌐ ⌂◖Ⱶꜙ♬◔כ◦ꜛfi⅜ ⌐⌂

╡⁸ ⌐ ⌐ ⇔√⁹╕√ ⱬכ◒ꜝ▬♩╙ ╩ ⇔≡ ⇔⁸ ™ ≢─ ╩

∆╢⌂≥⁸ ≢─ ─☼כ◦⅜ ⌐ ⌐ ∞∫√⁹ 
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─ ─ ≢╙⁸ ─ ─│≢╠⌂כ♃fi☿♅כ◘ꜞ ╛ ⁸►

╩כꜞꜝⱩ▬ꜝה☻ꜟ▫ ⇔√ ─ ⅜⁸ ⌐╟╢ ⱷ◌♬☼ⱶ─ ▬fiⱨꜟ◄fi◙

─ ─ ⌐ ┘≈™√↓≤│⁸ ─ ≈ ╖≤ ─ ─ ╖

⅜ ┘≈™≡ ™√ ≤ ⅎ╢⁹ 

─ ⅛╠ ה │ ─ ≡⇔≥ⱴכ♥ ╡ ╪≢⅝√⁹ ≢ ⇔

√ ╩ ⇔⁸ ≤ ─ ╩ ◘fiⱪꜟה ≢ ⌂ ▪꜠▬╩

ⱬכ◒ꜝ▬♩ ⅜ ה ⇔√⁹╕√⁸₈ ⱶכ◖▬ꜝ◓ ₉╙ ≢ ⇔√ ≢№╡⁸

─ ≢│ │ ⌐│⌂™ ⅝⌂▪♪Ᵽfi♥⁹≈╙╩☺כ↓─ ╩ ∆╢↓≤≢

ⱴכ◌כ ─ ⌐ ∆╢⌂≥─ ⅜ ⅜∫√⁹↕╠⌐ ∆╢╟℮⌐⁸ │≢ⱴכ♥─ Ᵽ

▬○ⱴכ◌כ─ ⌐╙ ⇔√⁹ 

─ ≢│ ─ ╙ ╖─ ≈≢№╡⁸∕↓⅛╠╙ ≢─ ⱪ꜡◓ꜝ

ⱶ⌐ ⱴ⅜≢╢⌂≥⁸כ♥∞╪ ─ ─ ─ ⅝⌂ ≤⌂∫≡⅝√⁹ ⌐☻ⱨ▫fi◗Ⱶ◄ꜞfi

SMS2 ⌐ ⇔√ⱷ♃Ⱳꜞ♇◒◦fi♪꜡כⱶ ┼─▪ⱪ꜡⁸╡№≢─╙⌂◒כ♬ꜚ│♅כ ♥

≡⇔≥ⱴכ ⇔√⁹╕√⁸SMS2⅜▪ꜟ♠Ɫ▬ⱴכ ⌐ ∆╢ ╙ ⇔√⁹SMS2⌐ ∆╢ ≢

│⁸ ≢╙ ⅝⌂ ⅜№∫√⁹ ≢│↕╠⌐⁸ ─ ⅜ AMED ─

⌐ ∆╢≤≤╙⌐⁸ ⅜ ─ ╩ ∆╢⌂≥⁸ ╙ ⅝⅛∫√⁹ 

NMR ╛ X ─ ≢╙ ─ ╖⅜№╡⁸♃fiⱤ◒ ─ ⌐ ≠ↄ ☻◒

◓fi♬כꜞ ─ ╛⁸ ⌐ ∆╢ ─ ≢╙ ╩ →√⁹∕─ ⁸ Ɑⱪ♅♪

╩ⱵⱵ♇◒∆╢ ─ ⌐╙ ⇔≡™╢⁹ 

╕√⁸ ─ ⱷ◌♬☼ⱶ─ ≤⁸ ─ ⁸ ☿fi♃כ─☻

◓fi♬כꜞ◒ ⅜ ⇔√ ≢☻Ⱨ꜡ ◦◒꜡ⱪ꜡Ɽfi ─ ⌐ ┘≈™√

╙№╡⁸ ─ ╩ ∆ ≤⌂∫√⁹ 

Ẽₒ ₓ ╩ ∆╢₈ⱨ◊♩fiהⱳ☺♩꜡fiⱢⱩ₉╛₈ ⱷ♦▫◌ꜟⱢⱩ₉╛ ≢│⁸

₈ ⌐╛↕⇔™ ─ ₉╩ ≤∆╢═ↄ⁸ ה ─ ╛ ┼─

⌐╟╢₈ ה ⌂☻꜠ⱶכ◦─ ₉╩ ⇔√ ╩ ⇔≡⅝√⁹ 

≤─ ⌐ ≢│⁸ ─ PET ╛●fiⱴ◌ⱷꜝ SPECT ╩ ⌐ ⇔≡

╩ ⇔√╒⅛⁸10 ⌐╦√∫≡ ⇔√ ≢─ ≢⁸ ⌐↓╣╠─ ─ ה ⌐

≤≥╕╠⌂™⁸ ™♃▬ⱶ☻Ɽfi╩ ⅎ√ ⌂ ─ ╩ ™√⁹ ⅛╠ ⇔√

ⱪ꜡◓ꜝⱶ FIRST ≢─ ─ ≢─ ╙∕─ ≢№╢⁹ ⱷ☺ⱨ▫☺♇◒☻≤│

RI ⱪ꜡כⱩ─ ⌐ ↑√ ≢⁸ ─ ╛ ─ ⌂≥≢ ╩ ╪∞⁹

≤│⁸ ─ X ┼─ PET ─ ⌐ ↑√ⱨ▫כ☺ⱦꜞ♥▫ה☻♃♦▫≢ ⇔√⁹ 

─ PET ─ ה ◄Ⱡꜟ◑כ ╩ ⅛⇔≡ ╩ ⇔⁸↕╕↨

╕⌂ ≢─ ╩ ╠⅛⌐∆╢≤≤╙⌐⁸ ≢│ ┼─ ⌐≈⌂→√⁹≤

ↄ⌐ ▬ⱷכ☺fi◓ FMISO ─ ™ ╩ ╠⅛⌐⇔⁸ ─ ╩ ⇔√⁹╕

√ PET ╩●fiⱴ◌ⱷꜝ⌐ ⇔⁸∕─ ™◄Ⱡꜟ◑כ ╩ ⅛⇔√ 2 ♃כ♦ ⅜

≢№╢↓≤╩ ∆⌂≥⁸ ─ ╩ ∫√⁹ 

PET ⱪ꜡כⱩ─ ≢│⁸ ─ ╩ →√ ≢ ▬ⱷכ☺fi◓ ⱪ꜡כⱪ

─ FIH ╩ ⇔√⁹↕╠⌐ PET ⱪ꜡כⱩ─ FIH ╩ ≢№╡⁸
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≢ ⇔√ ⱪ꜡כⱩ─ ⌐ ↑≡ ⌐ ╩ ⇔√⁹ 

▬ⱷכ☺fi◓⌐╟╢ ─ ה ≢│⁸ ה ⌐⅔↑╢ ≤ ─

ꜞ▪ꜟ♃▬ⱶ ╩ ⇔⁸ ꜞ▪ꜟ♃▬ⱶ כ♩▪ ⌐≡ ─ ⌐ ⇔√⁹ 

PET ≤ ─ ≢│⁸FMISO -PET ╩ ™√ ╩ ∆╢

─◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔√⁹╕√⁸ PET ─ ╩ ∆╢≤≤╙

⌐⁸GPU ⌐╟╢ PET/CT ─ ▪ꜟ◗ꜞ☼ⱶ─ ╩ ∫√⁹ 

─ ≢─ ≢│⁸ ─ MRI ≢│ ╠⅛⌂ ╩ ╘╠╣⌂™

⌂≥≢╙ ⌂ ה ╩ ≢⅝╢ MRI ╩ ⇔√⁹╕√⁸⅜╪─

⌐ ╦╢ 3 ⸗♦ꜟ╩ ⇔⁸ ─ ⌐╟╢ ≤ ─

─ ⱷ◌♬☼ⱶ─ ╩ ⇔√⁹ 

↓╣╠─ ╡ ╖╩ ⇔≡⁸ ─ ⇔ ≤ ה ⅜ ╩ →≡ ∆╢ ╩

⇔⁸ ─ ╩ ⌐≈⌂→≡™ↄ ╩ ⇔√⁹ ≠ↄ╡─ ≤⇔≡⁸ ⅛╠ ╕

╣√ ╩▪ⱷꜞ◌ FDA ⌐ ╩ ™⁸ ╩ ⌐ ⇔√⁹ 

─ ⅛╠⁸ ─ FIRST ⱪ꜡◓ꜝⱶ⌐╟╢ ☿fi♃כ─ ⁸ ─ ה

⁸ ꜞ▪ꜟ♃▬ⱶ ─ ה ⌂≥─ ⅜№∫√⁹╕√⁸ ה ─ ≢

│⁸ fiꜛ◦כ♥☻ꜟⱣכ꜡◓ GI -CoRE ⁸AMED ─ ⌂≥┼

⇔√⁹ 

Ẽₒ ₓ ≢│⁸ ╕≢⌐ ─ ╩ⱴכ♥ ∆╢⌂≥ ⱴכ♥

╩ ∫√⅜⁸ ⱴכ♥│≢ ⇔≤ ╩ ╘⁸ ▬ⱷכ☺fi◓╛ ≤─ ⌐ ⇔≡

≤─ ╩ ⇔√⁹ 

─ ⁸▪fi☺○♥fi◦fi ─ ⁸ ▬ⱷכ☺

fi◓ ─ ⱷ◌♬☼ⱶ─ ╩⁸ PET ╛ ▬ⱷכ☺fi◓ ⁸ ▬ⱷ

◓fi☺כ IMS ⌂≥╩ ™≡ ≤ ⇔≡ ⇔⁸ ⁸ ה

─ ─ ⁸ ╩ ≢⅝√⁹ 

⌂╠≢│─ ₈ ⱶכ◖▬ꜝ◓ ₉╩ ⇔≡⁸ ≤ ≢ ─Ᵽ▬○

ⱴכ◌כ╩ ⇔≡ ╩ ∫√⁹↓─ ≢│⁸ ⁸☼כ♬─ ─ ⁸ ─

⁸☼כ♬─ ☿fi♃כ─Ᵽ▬○Ᵽfi◒─ ⅜℮╕ↄ ⇔√ ─ ╖⅜ ↕╣√⁹ 

  

Ẽ 22 ⁸ 39 61 ⁸ 67 ⁸ 43

110  

Ẽ ⅝  160 ⁸ ⌐╟╢   5 ⁸  1

⁸  1 ⁸  230 ⁸  21  

 

 

≢│⁸ 21 4 ⌐ ⅜ ↕∑√₈ ₉≤ ⇔⁸ ⁸ ⁸

⌂≥╩ ⌐ ⇔⁸ ה ─ ⌐⅔™≡⁸ ≡⇔≥כ♄כꜞ⁸ ↑╢ ⌂ ─ ⌐ ╡

╪∞⁹ ⁸ ─ ╩ ⇔ ╩ ⅎ√ ⅜≢⅝╢ ─ ⁸⅔╟┘ ⌐⅔

↑╢ ⌐ ∆╢ ⅜ ⌂ ─ ╩ ⌐ ™⁸ ה ─∕╣∙╣─ ⌐≈™≡─
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╩ ╘√⁹ 

╕√⁸ ≢│ ─ ⌐╙ ╡ ╖⁸ ─ ≢ ╩

⇔⁸ ╕√│ ⌐ ⅜ ≤⌂╢╟℮⁸ ─ ╩ ⇔√⁹

╕√ ≢╙ ╩ ↑ ╣╢ ╩ ⅎ√⁹ ⅛╠ ┼⁸╕√⁸ ⅛╠

┼⁸ ─ ╙ⱨ꜠◐◦Ⱪꜟ⌐ ∫√⁹↕╠⌐⁸ ─ ╩ ≤⇔≡ ∆╢▬fi♃ꜝ◒

♥▫Ⱪ⌂ ╩ ╘≡⅝√ ₈л  ₉P.230 ⁹ 

╕√⁸ ─√╘─ ─ ⌐ ╡ ╪∞ ╩┤╕ⅎ⁸ 29 ⌐│₈

₉╩ ∆╢⁹╕√⁸ ⌂≥─ ⌐ ∆╢ ╩ ∆╢ ╛⁸

⌐ ⌂ꜟⱣכ꜡◓╢℮⇔ ╩ ⌐≈↑√ ╩ ∆╢↓≤⌐╙ ╩ ™√⁹ 

↕╠⌐⁸ⱦ☺Ⱡ☻ⱴ▬fi♪ה ╩ ∫√ ─ ─√╘⌐⁸ ─ ⱪ꜡☺▼

◒♩⅜ ⇔≡⁸∆═≡ ≢─ ╛꞉כ◒◦ꜛ♇ⱪ╩ ∆╢◘ⱴכ▬fi☻♥▫♥ꜙכ♩╩ 26

╟╡ ⇔√⁹↓─ │⁸ ╙₈ ꜝ▬ⱨ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ⅜ ⅝ ™≢

≢№╢⁹ 

─℮∟ │ 16.7 105 ⁸ 21 ≢⁸ ╙ ─

╩№→≡™ↄ╟℮ ╘≡™ↄ⁹ ⅜ ⅝╛∆™ ╩≈ↄ╢√╘⌐⁸ ⌐№╢ ─

╙ ∫≡⅝√⁹╕√⁸↓─ ≢│ ⌂ ╙ ⇔≡⅝√⁹ 
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28 4 1

 

  

ᵑ ה╗ ┼─  

21 FIRST

25 3 26

: 

(GI- CoRE)  

⁸≡⇔≥☻כ◔ꜟ♦⸗╩ ≤ ─ ⁸⇔♩כ♃☻⅜ ─

⅜ ◐ꜗfiⱤ☻ ⌐ ↕╣√⁹↓─ ⅜ ⌐⅔↑╢COI ─ ↑≤⌂∫√╟

℮⌐⁸ ─ ⅜ ─ꜝ▬ⱨ◘▬◄fi☻⌐ ∆╢ ↄ─ ≤ꜞfi◒⇔≡™ↄⱨ꜠כⱶ

꞉כ◒≤⌂╢≤™℮ ⅜ ⌐ ∂╢↓≤≤⌂∫√⁹ 

ᵒ▬ⱡⱬכ◦ꜛfi─ ה  

─ ─ │⁸ ≤ ⅜ ⌐ ⌂ ≢ ⌐ ╩ ℮ ╩ ⌐ ∆╢

↓≤≢⁸ ≢│ꜞ☻◒⅜ ↄ ╖ ∑⌂™ ╩ ≢⅝╢↓≤⌐№╡⁸∕─ │ ╡ ╣⌂™⁹

⅜ ≤ ─ⱴ♇♅fi◓ⱨ□fi♪⌐╟╢ⱪ꜡☺▼◒♩≢⁸ ⅛╠─ ∞↑≢│⌂ↄ ⌂ ─

⅜№∫≡ ╘≡ ≢⅝√ ≢№╡⁸ ⅜ ≤≤╙⌐▪►♩ⱪ♇♩╩ ⅎ√ ⌂ ─╙

≤⌐ ─ⱪ꜡☿☻╩ ⇔√↓≤╙ ⅝⌂ ⅜№╢⁹╕√⁸ ⅜ ─◐ꜗfiⱤ☻⌐ ╩

⇔⁸ ⅜ ⇔≡ ≤ ⌐ ╩ ╘╢ │⁸ ↄ ⇔™ ─ ≢№╡⁸↓─

╣│ ∆╢ ─ ⌐ ⌐ ™ ╩ ╓⇔√⁹ ה ─ ⅛╠ ⇔ ╩

≡ ⌐ ╢ ─ⱪ꜡☿☻╩ ℮↓≤─≢⅝╢ │⁸ ╩ ⅎ√ ⌐╟╡ ⌐⌂∫√

⌂╠≢│─╙─≢№╡⁸ ⅜ ≢⅝╢ ≢ⱪꜝ♇♩ⱨ◊כⱶⱤכ♫♩כ≤⇔≡

│ ⌐ ™⁹ 

≢ ╠╣√ │⁸ ⅝ ⅝ ─ ─ ┘ ₁─ ⌐⅔™≡ ⅝ ⅜╣⁸ ─╟℮⌂

─ ─ ⌐ ⅜╢↓≤⅜ ↕╣╢⁹ 

 ♪ꜟ/2018 ⁸ ⱴ▬◒꜡▪꜠▬ 25 /2030 ⁸PET/SPECT  150

2300 /2030 ⁸ RI ⱪ꜡כⱩ 40 50 /2030 ⁸ 720 780 /2030 ⁹ 
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 10  

ₒ  x ╩ ⇔≡ ╖ ↕╣√ ╩ ┼≤ ∆╢ ╕≢ ≡╢⸗♦ꜟ

╩☻כ◔ ⇔⁸ ╩ ⌐ ∆╢ ╩ ∆╢⁹ 

ꜝ▬ⱨ◘▬◄fi☻ה ─ ⌐⅔™≡⁸ ≢ ∫√ ╩ ↕∑ ─ ⅛╠

√⌐ ╛ AMEDהCREST ─ ⌐ ↕╣╢⌂≥⁸ ™꜠

ⱬꜟ≢─ ╩ ∆╢≤≤╙⌐⁸∕─ ≢ ↕╣√ ╩ ⇔⁸ ┼─ ╩

╢═ↄ ⌐ ─ ⱪ♇▪♩כ♃☻─ ╩ ∆╢⌂≥ ╩ ⅎ√ ה

╩ ∫≡⅝√⁹ ╙↓─ ╣╩ ∆╢↓≤⅜⌂™╟℮ ─ ⱪ꜡☺▼◒♩⅜ ⌐ ╩

℮√╘⌐ 26 ⌐ ↕╣√₈ ⱪ꜡☺▼◒♩ ₉ ╩ ⇔≡⁸ 28 1 ╟

╡₈ ꜝ▬ⱨ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ╩ ⇔⁸↕╠⌐ ⁸ ⌐ ╩

∆╢ ╩ ⅎ≡⅝√⁹ │ ─ ⌐ ⅎ≡ ⱪ♇▪♩כ♃☻√⇔ ╙↓─₈

ꜝ▬ⱨ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ⌐ ⇔⁸ ⱪ♇▪♩כ♃☻⁸ ⁸ ≤™℮ ≤™

℮ ≢╙ ⅛≈ ⌂ ⁸ ⁸ ╩ ∫≡™ↄ⁹ 

 

ₒ  x ♩♇◕כ♃ ≤∕─√╘─ ♦◙▬fi ╩ ∆╢≤ ⌐⁸ ╩

⌐ ∆╢⁹ 

≢│ ╩ ∆╢↓≤≢⁸ ─ ⁸ ♩♇fi◓⁸ⱥ♬כꜞ◒☻ ─

♪כꜞ⁸ ─ ─ ⌐⅔↑╢ ─ ╣╩ ∆╢↓≤⅜≢⅝╢ ⅜ ↕╣√⁹

≢│⁸ ≢ ≤⌂∫≡™╢ ♩♇◕כ♃─ ╛ ─ ╩ ⇔≡⅝√⅜⁸

≢│ ה ╩ⱴכ♥⌂ ⇔⌂⅜╠╙ ─ ─ ─☻כ♁ꜞ─┼ⱴכ♥™ ╩ ∫

√⁹∕─ ⱴ─℮∟₈כ♥ ►▬ꜟ☻ ─ ₉≢⁸ ─ ⌂כ♃fi☿♅כ◘ꜞ

╠≢│─ ╛ ╩ꜞꜝⱩ▬ꜝה☻ꜟ▬►⁸ ⇔√ ─ ⅜⁸ ⌐╟╢ ⱷ◌♬

☼ⱶ─ ▬fiⱨꜟ◄fi◙ ─ ─ ⌐ ┘≈™√⁹ 

 

ₒ  x ≢ ™∞↕╣√ Ᵽ▬○ⱴכ◌כ╕√│ Ᵽ▬○ⱴכ◌כ╩ ┼

∆╢⁹ 

≢ ⇔√ ⱶכ◖▬ꜝ◓ ≢ ⱴכ◌כ ─ ⌐ ∆╢≤≤╙⌐⁸ Ᵽ▬○

ⱴכ◌כ─ ⌐ ↑≡ ₁⌂ ╛ ╩ ™≡ ╩ ⇔⁸ 27 ⌐│ ─Ᵽ▬○

ⱴכ◌כ╩ ⁸ ≤ ≢ ╩ ∫√⁹↓─ ≢│ ◘fiⱪꜟ─ ⅜ ≢№∫

√⅜⁸ ─ ≤ ☿fi♃הכ Ᵽ▬○Ᵽfi◒ ─ ⌐╟∫

≡ ─╟™ ⅜ ≤⌂∫√⁹↓─ ─ │↓─ ⌐╙ ─ ─ⱴכ◌כ─ ⌂

≥⌐╙ ↕╣⁸ⱴכ◌כ╩ ∆╢⌂≥─ ╩ →≡™╢⁹ 

Ᵽ▬○ⱴכ◌כ⌐≈™≡│↓─ ⁸ ≤ ⇔⌂⅜╠⁸ ─Ᵽ▬○ⱴכ◌כ ╩ ⇔⁸

22 ⌐ ╩ ∫√⁹╕√ 21 ⌐│ ≤ ≢⁸ ≢ ∆╢Ɑⱪ♅♪ה

♃fiⱤ◒ ╩ ⇔√⁹ 

 

ₒ  x ◒fiⱤ♃♩♇◕כ♃ ≤∕─♃fiⱤ◒ ≤ ∆╢ ─ ╩⁸ ─Ᵽ▬
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○ⱴכ◌כ─ ⌐╟╡ ⸗♦ꜟ┼≤ ┘≈↑╢ round -trip ┼─ ╩ ∆╢⁹ 

⌐⅔↑╢ ≈─◖▪ ≢№╢ ╩ ↕∑⁸N ─╖⌂╠∏⁸O ⁸

⁸◓ꜞ◖◘Ⱶⱡ◓ꜞ◌fi⁸ ○ꜞ◗ ⁸ ⌂╢ ╩╙≈ ⌐ ⇔≡ ∞↑≢⌂

ↄ⁸ ─ ╩╙ ⇔⁸∕─ ─ ╩ ∆╢↓≤⌐╟∫≡ ─ iPS ─

╩ ⌐ ∆╢↓≤⅜ ⌐⌂∫√⁹ ⅎ≡⁸↓─╟℮⌂₈ ◓ꜝ▬◖Ⱶ◒☻₉ ╩ ™≡

─ ה ─⸗♦ꜟ ╛ⱥ♩ ─ⱴכ○ꜞ◓ ≢⁸ ⌐☺כ♥☻ ⌂ ─Ᵽ▬○ⱴכ

כ◌ ╩ ⇔√⁹↓╣⌐╟╡⁸ ─ ─╖⌂╠∏⁸ ─ ⌐╙ ┘ ↑╢↓≤⅜ ⌂

─ ╩ ╢↓≤⅜≢⅝√⁹↕╠⌐⁸ ─Ᵽ▬○Ᵽfi◒≢ ⇔√ⱥ♩ ◘fiⱪꜟ

╩ ™≡ ≢ ⇔√ ─Ᵽ▬○ⱴכ◌כ ─Ᵽꜞ♦כ◦ꜛfi╩ ∫≡⅔╡⁸Ᵽ▬○ⱴכ◌כ

⌐ ⇔≡ bench-to-bedside─ ⌂ ╩ ∆╢↓≤⅜≢⅝√⁹╕√⁸ ≢ ∆╢

─ ⌐ ₈ ◓ꜝ▬◖Ⱶ◒☻₉ ⌐╟╢ ⱴכ◌כ ╩ ⇔≡™ↄ√╘

─ ≤∆╢↓≤⅜≢⅝√⁹ 

 

ₒ ₓ ה ה ꜠ⱬꜟ─ ▬ⱷכ☺fi◓⌐╟╡ ⁸ ה ─ ─

─ ⁸ ╩ ∆╢⁹ 

ה ⌐⅔↑╢ ꜞ▪ꜟ♃▬ⱶ ╩ ⁹ ⱨ□▬Ᵽכ╩ ™√ ⅛╠─

כ♩▪ ⌐≡ ⅜ ⌐⌂╡⁸↓─ ⌐╟╡ ╟╡ ─ ≤ ─ꜞ▪ꜟ

♃▬ⱶ▬ⱷכ☺fi◓⅜ ⌐⌂∫√⁹╕√⁸ ⅛╠ ⁸ ⁸ Ca++─ ⁸ꜞ▪

ꜟ♃▬ⱶ⁸ ╩ ⇔⁸ ה ⱪ꜡כⱩ╩ ⇔√ ─ ה ה ꜠ⱬꜟ─ꜞ▪ꜟ

♃▬ⱶ ╩ ≤⇔ ה ╩ ⇔√⁹ 

 

ₒ ₓ ↕╣√ RI ⱪ꜡כⱩ⌐ ⇔≡⁸ √⌂ ⌂≥╩ ⌐ ⅜ ℮ ─

⌐ ╡⁸ⱥ♩≢─ ⁸ ╛ ⁸ ⌐⅔↑╢ ╩ ∆╢⁹ 

─ ⌐ ╡⁸PET ⌐╟╢ ─ ה ─ ╩ ╘⁸

⌐⅔™≡ ─ ⅜ ∆╢↓≤╩ ╠⅛⌐∆╢⌂≥⁸PET ╩ ™╢ ⌂

─ ה ╩ ⇔√⁹╕√⁸ ─ TR ≤ ה ⅜ ╩ →≡

╩ ⇔√ ⁸♅Ⱶ☺fiⱱ☻ⱱꜞꜝכ♀ TP ⌐ ╩╙≈ ▬ⱷכ☺fi◓ 123I -IIMU

ⱪ꜡כⱪ ─ First in Human ╩ ≢⅝√⁹↕╠⌐⁸ PET ⱪ꜡כⱩ─ First in 

Human ╩ ≢№╢⁹ 

 

ₒ  x PET⁸ ┘ ⇔√ ⁸ ▬ⱷכ☺fi◓ ⌐╟╢ ⁸ ה

─ ─ ⁸ ╩ ⇔⁸ ⇔√ ╩ ∆╢⁹ ⁸

⌐≈™≡ ╩ ⇔⁸ ─ ╩ ∆╢⁹ 

 Glucagon-like peptide 1) ─ ⁸▪fi☺○♥fi◦fi

▬ꜟⱬ◘ꜟ♃fi─ ⁸ BMSC ⌐╟╢ ─ ╩ PET

╛ ▬ⱷכ☺fi◓ ⌂≥╩ ™≡ ⇔⁸▬ⱷכ☺fi◓ ⌐╟╢ ⁸ ה

─ ─ ⁸ ╩ ≢⅝√⁹ 
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ₒ  x PET ╩ ⌐ ⇔√ ╩ ⌐ ↕∑╢√╘⁸

PET ≤ ╩ ╡ ╣√ √⌂ ─ ╩ ∆╢⁹ 

≢│⁸ ─ ⁸ ┘ ⅛╠─▪ⱪ꜡כ♅≢ ╩ ⇔√⁹ ≤─

╩ ≤⇔√ PET ≢│⁸ ─ ╩ ∆╢≤≤╙⌐⁸ ─ PET/CT ╩

™√◦Ⱶꜙ꜠כ◦ꜛfi≢─ ╩ ⇔⁸GPU ⌐╟╢ ▪ꜟ◗ꜞ☼ⱶ─ ╩ ∫√⁹ ⌐

⅔™≡│⁸FMISO - PET ≤ CT ◦☻♥ⱶ╩ ⇔√₈ ┼─ ₉─

◦Ⱶꜙ꜠כ◦ꜛfi ╩ ⇔⁸ ה ה ⌐⅔™≡ ╩ ⇔√⁹ ─┼♩♇◕כ♃⌂↕

⌐⅔↑╢∏╣─ ╩ ⇔⁸ ⌂ⱴכ☺fi⌐≈™≡ ╩ ℮≤≤╙⌐⁸ ─ ╩♃כ♦ ™≡

FMISO -PET ⌐ ℮ ╩ ⌐ ⇔√⁹╕√₈ ─ ≢─ ₉

─√╘⌐⁸ MRI ≢ ╠⅛⌂ ╩ ╘╠╣⌂™ ╛ ⁸ ⁸╙╛╙╛ ⌂

≥⌐⅔↑╢ ⌂ ה ╩ ≢⅝╢ MRI ╩ ⇔⁸↓╣╠ ≢ ╘╠╣√ ─

⌂ ⌐≈™≡ ⇔√⁹╕√⁸ ↕⌂ ─ ⌐ ∆╢ MRI ⌐≈™≡ ⇔⁸

─ ╩ ∫√⁹ ⌐⁸⅜╪ ─ ╩ ╡ ╣⁸ ⌐ ╦╢ 3

⸗♦ꜟ╩ ⇔⁸ ─ ⌐╟╢ ≤ ─ ─ ⱷ◌♬☼ⱶ─

╩ ⇔√⁹ 

 

ₒ ₓ ⌐ ╡⁸ PET ≢─ ╩ 300 ≢ ⇔⁸ ╩ ∆

╢⁹ 

PET ─ ה ◄Ⱡꜟ◑כ ─ ╩ ⅛⇔√ ╩ ⇔√⁹ ≢│ ─

⌂ ⌂ ⅜ ≢⅝⁸ ≢─ ╩ ╠⅛⌐⇔⁸ ₁⌂ ⌐ ⇔√⁹ ≢│

◖fi♩ꜝ☻♩⅜ ↄ ⌂ ╩ ⅛⇔⁸ ─ ─ ╛ ─ ╩ ╠⅛⌐⇔

┼─ ⌐≈⌂→√⁹ ▬ⱷכ☺fi◓ FMISO ─ ™ ╩ ╠⅛⌐⇔⁸

─ ╩ ⇔√⁹ ⌐⅔↑╢ ─ ⌐⅔↑╢ ⌐≈™≡─ ╙

∫√⁹╕√ PET ╩●fiⱴ◌ⱷꜝ⌐ ⇔⁸≡╪⅛╪ ╛ ⌐⅔™≡ ה

⁸ ה ⱬfi♂☺▪♀Ⱨfi ⁸ ה כ♃כⱤⱵfi♩ꜝfi☻ⱳכ♪ ─ 2

⅜ 1 ∏≈≤ ─ ╩№⅝╠⅛⌐⇔√⁹╕√⁸2 ╩⅔↓⌂∫≡╙ ┌ↄ

╩ ≤ ⌐ ⅎ╠╣╢ ╛ ─ ╙ ╠⅛⌐⇔√⁹ ╩ ⇔⁸ 800

─ ╩♃כ♦ ⇔√⁹ 

 

ₒ ₓ ה♩ꜝfi☻꜠כ◦ꜛ♫ꜟ ≢─ ▬ⱷכ☺fi◓╛ PET ╩ ⇔≡⁸ ⅛╠ⱨ▼

☼כ ╩ ≢ ≢⅝╢ ≤⇔≡─ ╩ ∆╢↓≤╩ ∆⁹ 

─ TR ≤ ה ⅜ ╩ →≡⁸ IIMU ─ⱨ□כ☻♩▬fiⱥꜙכⱴfi ╩

∆╢↓≤≢⁸ ⅛╠ⱨ▼כ☼ ╕≢─ ╩ ≢⅝√⁹ ⌐⁸Ᵽ▬○ⱴכ◌כ ≢│⁸

─ ╩ ⇔⁸↓∟╠╙ ≠ↄ╡⌐ ≢⅝√⁹↓╣╠ ╩ ≢ ≢⅝╢ ╩

⌐∆╢√╘⁸₈ fiꜛ◦כⱡⱬ▬הHTRה ₉╩ ⇔⁸ ☿fi♃כ╙

⇔⁸ ≢ ╡ ╗ ה ─ ─ ╩ ⇔√⁹ ≢ ≢⅝╢ ≠ↄ╡─

≤⇔≡⁸ ⅛╠ ╕╣√ ╩⁸▪ⱷꜞ◌ FDA ⌐ ╩ ∫≡⅔╡⁸

⅜ ⌐ ╪≢™╢⁹ 
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ₒ  x ה ╩ ⇔ ⌐⅔™≡ √╢ ≤─ ╩ ⌐ ⌂ ─

⅜ ╦╣≡™╢⁹ ≢│ ─ ⅜ ╠╣≡⅔╡⁸ ≢│ PET⁸SPECT ─

╕≢ ∆╢ ⁸ ─ ≥⅔╡─ ⅜ ╦╣≡™╢≤ ≢⅝╢⁹ │ ╩ ⇔⁸

─ ⌐ ↑√ ╩ ℮═⅝≢№╢⁹⌂⅔⁸ ╙₈ ה הfiꜛ◦כⱡⱬ▬הⱪfiכ○

ⱪꜝ♇♩ⱨ◊כⱶ₉╩ ⌐ ∆╢ ⅜ ↕╣≡⅔╡⁸ ─ ╣√ ╩ ⅛⇔√╟╡ ⌂

╩ ∆╢ ╩ ∆╢⁹ 

≢ ⇔√ │⁸ ⱢⱩכ○הⱪfi▬ⱡⱬכ◦ꜛfi☻♥

─fiꜛ◦כ ⌐ 26 3 ⌐ ⇔√₈ ה ⱪꜝ♇♩ⱨ◊כⱶ₉≤⇔≡ ⇔≡™ↄ↓≤≤⇔

√⁹↓─ⱪꜝ♇♩ⱨ◊כⱶ╩ ≤⇔≡⁸ ≤─ │ ה ─ ▬ⱡⱬכ◦ꜛfi☿fi♃כ≢

⇔≡™ↄ ╩ ⇔√⁹ ≢│⁸ ≈─ ☿fi♃כ≢ ↕╣≡™╢ ≤─ⱴ♇♅fi◓

ⱴ╩◖▪⌐⇔√₈כ♥ ꜝ▬ⱨ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ╩ ⇔⁸ ─₈ ⱪ꜡☺▼◒♩

₉≤⇔≡─ ╩ ⁹√⇔♩כ♃☻≡↑ ⌐⅔™≡╙⁸ ─ ⌐☻

Ɑכ☻╩ ⇔⁸ ⌐╙ ⇔√ ╩ ⅛⇔√ ⌐ ∆╢ ≤⇔≡₈ ▬ⱡ

ⱬכ◦ꜛfi☿fi♃₉כ╩ 28 4 1 ⌐ ∆╢↓≤≤⌂∫√⁹ 

 

ₒ  x ≢│ ─☼כ◦ ─ ╖╩ ⇔⁸ ≢│⌂™╙── ─

╩ ≡™╢⁹ ≢│ ╩ ≤∆╢ PET ─ ╩ ⇔⁸ ╘≡ ⌂

╩ ≡⅔╡⁸↕╠⌐ ╩ ≤⇔≡ ⇔≡™╢⁹▬ⱡⱬכ◦ꜛfi ⌐ ↑√ ┼

─ ⅜ ⌐ ⇔≡™╢≤ ≢⅝╢⁹ 

 

ₒ  x ⌐╟╢ ▬ⱡⱬכ◦ꜛfi☿fi♃כ─ │ ≢№╡⁸

─ ≤ ╦∑≡ ↄ ≢⅝╢⁹√∞⇔⁸ ≤ ─ │ ≢⌂ↄ⁸ ─

╩ ⅎ╢ ╩ ∆╢√╘─ ⌂ ─ ≤∕╣⌐ ↑√ ╩ ∆╢⁹╕√⁸ ─

─ ─√╘─ ⅜⌂↕╣╢↓≤╩ ∆╢⁹ 

≢│⁸ ╖─∆∕ ╩ →╢√╘⌐ ≤ ─ ╩ ⇔√ ─ ╩ⱴכ♥

⇔√⅜⁸ ≢│ ≤⇔≡ ╩ⱴכ♥⅝═∆ ╡ ╖⁸ ≤ ▬ⱷכ☺fi◓⌐╟╢

╩ ⇔√ ╖≤⁸ ─ ≢№╢ ─ ╩ ⌐ ⇔√Ᵽ▬○ⱴכ◌כ

─ ╡ ╖─ ⌐ⱴכ♥ ⇔√⁹ ≢│⁸RI ▬ⱷכ☺fi◓⌐╟╢ ─ ┼─ ╛

─ ⁸ ─ ─ ─ ⁸ ▬ⱷכ☺fi◓ MS ╩ ⇔√

─ ╛ ─ ⌂≥≢ ╩ →√⁹ ⱴ≢│⁸כ♥─ ─Ᵽ▬○ⱴכ◌כ─ ╛⁸

─ ╩כ◌כⱴ─♪כ꜠◓ ∆╢⌂≥─ ╩ →≡™╢⁹↓╣╠⌐╟╡⁸ ─ ה ─ ─╖

⌂╠∏⁸ ◓fi☺כⱷ▬ה ─ ⁸ ─ ה ─☼כ♬─ ⌂≥⁸ ⌂ ─

≢ ╩ ╖ ∆ ╩ ╗↓≤⅜≢⅝√⁹ 

≢│⁸ ⁸ ─ ≤ ∫≡⅝√ ⁸∕⇔≡ ─ ⁸

⁸ ≤─ ─ ╩ ⇔≡⅝√⁹↓℮⇔√▬ⱡⱬכ◦ꜛfi ≢─ ⌂

─ ≤⇔≡⁸ ⌐⁸ ⌐₈ ▬ⱡⱬכ◦ꜛfi☿fi
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╩₉כ♃ ∆╢⁹↓─☿fi♃⁸│≢כ ─ ⁸∕⇔≡ ─ ⅜ ─ ≢ ╩ ™⁸

╩ ⅎ√ ─ ⁸ ─ ⅛╠ ╩ ⇔√ ╩ ∆╢↓≤≢⁸↓╣

╕≢ ≢ ⇔≡⅝√ ─ ╖╩ ∆╢↓≤⅜≢⅝√⁹ 

 

ₒ  x ה ה ─ ⁸ ⁸ ≤─ ⌐ ⅜№╢≤ ≢⅝

╢⁹↓╣╠─ ╩☼כ◦ ⌐⁸ ≢│ ─ ╩ ≡™╢⁹ ≢│

⌂ PET ─ ╩ ⌐∕─ ⌐≈™≡─ ╩ ⇔≡™╢⁹ ⌐꜠ⱬꜟ─ ™

⅜ ╠╣≡⅔╡⁸ ─ ⌐ ↑√ ⌂ ⌐ ∆╢⁹ 

PET │ ─ ⅜ ↄ⁸PET ─ ה ⌐ ⇔≡⁸◖☻♩ ≢─ ╩ ⅎ≡⅝√⁹↓╣╠─

╩ ⇔⁸PET ≢ ∫√ⱡ►Ɫ►╩ ⌐⁸ ─ ⅜ ⌂™ SPECT ─ ╩

⇔≡ ∫≡⅝≡⅔╡⁸↓╣╩ ⇔≡™ↄ↓≤≢⁸ ─ ⌐╗↑√ ╩⁸ ≤≤╙⌐ ⇔

≡⅝√⁹ 

 

ₒ ₓ ╩ ⇔⁸ ≤ ⅜ ⇔≡ ⌐ ∆╢ ⅜ ╦╣≡™╢⁹╕√⁸

⅛╠─ ─ ⁸ ─ ⁸ ─ ╙ ⌐ ╦╣⁸ ╙ ⇔≡™

╢↓≤│ ≢⅝╢⁹ │⁸ ⁸ ⁸ ™ ╩ ⌐ꜟⱣכ꜡◓∟ ─כ♄כꜞ╢⅝≢⅜

─ ╩ ∆╢⁹ 

─ ⱪ♇◦כ♫꜠fi☻⁸▪fi♩꜠ⱪ◄▬◘כꜞ♩ꜝꜙ◑꜠╠⅛ ≤™∫√ ⌐ ╦╢ ™

⌐╙ ╡ ╖⁸ ⌐ ₈◦○ⱡ◑ ☿Ⱶ♫⁸│≢₉ כ

─ ┼─ ⅜ ∆╢≤≤╙⌐⁸2015 │ 130 ≤

─ ≢│⁸2 ⌐ ─ ™ ≤⌂╢⌂≥⁸ ⌐ ⅎ╢ ⅜ ≡™╢⁹ ⅎ≡

☿fi♃כ╩ ╗ ─ꜝ▬ⱨ◘▬◄fi☻ ─ⱪ꜡☺▼◒♩≤ ⇔≡⁸ ⅜ ꜟⱣכ꜡◓כⱤכ☻╢∆

─ ≢№╢₈♩♇ⱪ◖ꜝⱲ ₉⌐ ↕╣⁸ │⁸▬◑ꜞ☻⁸ ⁸♪▬

♠⅛╠ ╩ ⇔⁸∆═≡ ≢─ ╛꞉כ◒◦ꜛ♇ⱪ╩ ⇔⁸ ─ 5 ╙

⇔⌂⅜╠⁸ ─ ⅛╠ ╕≢─ ™ ⌐≈™≡ ╩ ∫√⁹ 28 ╙₈

ꜝ▬ⱨ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ⅜ ≤⌂∫≡ ─ꜝ▬ⱨ◘▬◄fi☻ ─ⱪ꜡☺▼◒♩≤ ≢ ─

⁸ ≤ ⌐╟╢꞉כ◒◦ꜛ♇ⱪ╩ ≢№╢⁹ 

≢ ∫≡⅝√ ─ ╩┤╕ⅎ⁸ 29 ⌐╗↑≡₈ ₉─

╩∆∆╘≡™╢⁹ │⁸ ─ ⁸ ─ ⁸ ─ ─ ⌐╗↑≡⁸ ─

╛ ╩ ⇔≡ ∆╢ ⇔™ ≢№╡⁸ ≢ ⅛╠─ ⌂ ╩ ⇔⁸ ╩

╢∆♪כꜞ ⌂≥─ ╩ ⁹ ╩ ⌐⇔√ ─ ≤⇔≡ ∆╢

≢№╢⁹ 

 

ₒ ─ ⇔ₓ ⌐≈™≡│⁸ ─ ⅜ ≢№╢≤│ ⅎ⌂™⁹ ≢│⁸

⌐ ⅜ ™↓≤╩ ⇔≡⁸ ─ ╩ ≤⇔√ ⌐⅔↑╢ ⅛╠ ╕≢─

─ ─ ╩ ∆╢⁹ ⌐≈™≡│⁸PET │ ⌐ ↑ ╩ ╘≡ √╙─≢

№╡⁸ ⅝ ⅝ ╕≢─ ╩ ∆╢≤≤╙⌐⁸↕╠⌐ ╩ ╕≢ ⇔√◦☻♥ⱶ╩

≢⅝╣┌▬fiⱤ◒♩│ ⌐ ⅝ↄ⌂╢╙─≤ ≢⅝╢⁹ ≢ ↕╣√ ⅜ ↕╣╢ ╩
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∆╢√╘⌐ ⌂ ─ ™⁸ ╩ ∆╢⁹ 

ה ▬ⱡⱬכ◦ꜛfi ╩│∂╘≤∆╢ ⱪ꜡☺▼◒♩ ꜞ

⁸כ♃fi☿♅כ◘ ☿fi♃⁸כ ⱳ☻◕ⱡⱶ ☿fi♃כ ⅜∕╣∙╣─ⱪ꜡☺▼◒♩─

╩ ⅛⇔≡ ⌐ ⇔⌂⅜╠⁸ ⌐⅔↑╢ ╛ ╩ ∫≡™ↄ ≢⁸∕─ ≢ ╦╣√

╛ ⁸Ⱡ♇♩꞉כ◒╩ ⱪ₈♇▪♩כ♃☻√⇔⅛ ₉₈ ⅜ⱴ₉כ□ⱨכ◦▬◌☻

↕╣╢⌂≥⁸ ≤ ╩ ↑≡⅝√ ⌐ ⅎ≡⁸☻♃כ♩▪♇ⱪ╩ ╘√ ╖─№

╢ ─▬ⱡⱬכ◦ꜛfiכ♃☻ꜝ◒ה⅜ ↕╣≈≈№╢⁹ ≢│↓─ ↑ ≤⇔≡⁸ ⁸

⅜ ─ │ ⇔≈≈⁸ ≢ ⇔√ ⅜№╢ ╝╢╛⅛⌐ ≢⅝╢╟℮⌂

↑ ≤⇔≡⁸ ⱪ꜡☺▼◒♩ ₈ ꜝ▬ⱨ▬ⱡⱬכ◦ꜛfi☿fi♃₉כ╩ 2016 ⌐

⇔√⁹ ☿fi♃⁸│כ ─ ≤ ≤─ ─ ≢№╢≤≤╙⌐⁸ ⌐☿fi♃כ⌐

∆╢ ─ ╙ ╕∫≡⅔╡⁸ ─≡⇔≥כ♃☻ꜝ◒ ⅜ ↕╣╢⁹ 

PET │ ─ ⅜ ↄ⁸PET ─ ה ⌐ ⇔≡⁸◖☻♩ ≢─ ╩ ⅎ≡⅝√⁹

PET ─ ה ╩ ∆╢√╘⌐↓╣╠─ ╩ ⇔⁸PET ≢ ∫√ⱡ►Ɫ►╩ ⌐⁸

─ ⅜ ⌂™ SPECT ─ ╩ ⇔≡ ∫≡⅝≡⅔╡⁸↓╣╩ ⇔≡™ↄ↓≤≢⁸ ─

⌐╗↑√ ╩⁸ ≤≤╙⌐ ⇔≡⅝√⁹ 

⌐ ↑√ ─ ╡ ™⌐≈™≡│⁸ ─ ⌐≈™≡⁸ ╘ ≤ ⌐⅔™≡⁸

⁸ ⁸ ─ ⱳꜞ◦כ ─℮ⅎ⁸ ─√╘─ ╡ ╘╩ ™⁸↓╣╩

∆╢ ─ ╩ ╖ ╣√₈ ₉╩ ≤ ╦⇔≡ ╩ ⇔≡™╢⁹╕√⁸

─ ™⌐⅔™≡╙⁸ ⌐ ≢ ≢⅝╢ ╩₈ ₉⌐ ↑√⁹╕√⁸

≢│ ≢ ∫√ ─ ─ ╡ ™╩↕╠⌐ ↕∑≡⁸ ─ ╩ ⅎ╢

₈ ⱳꜞ◦₉כ╩ √⌐ ⇔⁸ ה ⅜ ≤⌂∫≡ⱴⱠ☺ⱷfi♩╩ ∆

╢ ╩ ⅎ√⁹ 

 

 

 

∆╢ │⌂™⁹ ⅛╠│₈ ₉┼─ ⌐ ╘≡ ⇔√⁹  
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3,584 ) 

  AKTAexplorer 100 

System 

 LC/MS/MS  

 4000QTRAP 

   ☿fi♃כ

₈ⱨꜝ♥₉ 

321  

  

  

  

  

   1   

  

158 ) 

 UG M1 

  

GE TRACERlab FX ME I 

  1  

/  

155 ) 

  

HUB- 50- SD 

↓─ ⁸ ─√╘─ ☻Ɑ⁸⅜™⌂│≢☻כ 2 3 305 RNAה ⌐

ᵓ♫ⱡꜞ♇♃כ ◦☻♥ⱶ TTP Labtech Mosquito N -10  2-WAY ⁸

4 C4- 101 TCS SP8 FOV

 BD FACSAria  

 

 (a) ╩ ⌐ ⅎ√₈ ⱳ☻♩◕ⱡⱶ ☿fi♃₉כ⅔╟┘ ☿fi♃₈כⱨꜝ

♥₉╩ ⇔√⁹ 

─ ⌐ ™ ⌐ ╩№≡ ⅛≈ №╢ ⌂╠┘⌐ ─ ≤

─ ⌂ ⌐╟╡⁸ ⌐╟╢ ╩ ℮↓≤╩ ≤⇔≡ 18 ⌐₈ ⱳ

☻♩◕ⱡⱶ ☿fi♃₉כ╩ ⇔⁸ ▬ⱡⱬכ◦ꜛfiⱢⱩ⁸ⱳ☻♩◕ⱡⱶ♃fiⱤ◒ ▬ⱡⱬ

⇔≥fiⱢⱩꜛ◦כfiⱢⱩ⁸⅔╟┘Ᵽ▬○Ⱶ◒☻▬ⱡⱬꜛ◦כfi◓▬ⱡⱬ☺כfiⱢⱩ⁸ⱨ◊♩Ᵽ▬○▬ⱷꜛ◦כ

≡ 4 ≈─ ╩ ∆╢≤ ⌐⁸ ⁸ES ╩ ™√ ─ ≤ ≤─

╩ ⇔√ ה ╩ √⌐ ↕∑√⁹↕╠⌐⁸ 20 ╟╡⁸

⌐╟∫≡ √⌐ 4 ─ ╩ ⇔⁸ ─ ╩ ∫√⁹╕√⁸ ▬ⱡⱬכ◦ꜛfi ─

╩ ⌐ ╘╢√╘⌐ ─ ╩ ⇔⁸2 ⌐╕√⅜╢ fi⁸ꜛ◦כꜟ♁─ ─₈▬ⱡⱬכ◦

ꜛfi ₉⁸ ∆╢ ה ▬ⱡⱬכ◦ꜛfi ◦fiⱳ☺►ⱶ⁸∕─ ₁─

⌂ ╩ ⌂∫√⁹ 
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ₒ A ₓ ⱳ☻♩◕ⱡⱶ ☿fi♃1כ ◄ꜞ▪ 1,112 ⅜ ─  

 

 

ₒ A ₓ ⱳ☻♩◕ⱡⱶ ☿fi♃כ ⅔╟┘ ◄ꜞ▪ 757 ⅜ ─  

 

ᵒ 
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ₒ A ₓ ⱳ☻♩◕ⱡⱶ ☿fi♃כ ⅔╟┘ ◄ꜞ▪ 848 ⅜ ─  

 

 

ₒ A ₓ ⱳ☻♩◕ⱡⱶ ☿fi♃כ ◄ꜞ▪ 867 ⅜ ─  

 

╕√⁸ ☿fi♃₈כⱨꜝ♥₉╩ ⇔⁸ ⌐╟╡ 3 ─ ─ 2

⁸ 1 ╩ ∆╢≤≤╙⌐⁸ ⌐ ─ ╩ ⇔√⁹↓╣╠─ ⌐╟╡⁸

╡Γ ≤ ⁸ ≤ ─ ⅜ ╩ ═╢Δ ╩ ⇔√⁹↓╣╠─☿fi♃⁸כ ─

⌐╟╡⁸ ה ▬ⱡⱬכ◦ꜛfi ─╖⌂╠∏⁸ כ♃☻ꜝ◒ ↕∫╔╤ Bio-S ⁸♃

fiⱤ◒ 3000 ⁸ ⇔ ⱪ꜡◓ꜝⱶ⁸ ▬ⱷכ☺fi◓ ⱪ꜡☺▼◒♩ ─

─ ⱪ꜡☺▼◒♩╙ ∟ →╢↓≤⅜≢⅝√↓≤│⁸ ▬ⱡⱬכ◦ꜛfi ─ ─└≤≈

≤ ⅎ╠╣╢⁹ 

ᵑ 
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ₒ  ₓ ה ☿fi♃כⱨꜝ♥ 5 74.5  

ⱨ◊♩fiⱳ☺♩꜡fiⱢⱩ ⱷ☺ⱨ▫☺♇◒☻≤─  

ⱴⱠ☺ⱷfi♩○ⱨ▫☻ 

ₒ  ₓ ☿fi♃כⱨꜝ♥ 3 141  

ⱷ♦▫◌ꜟⱢⱩ ≤─  

ₒ  ₓ ☿fi♃כⱨꜝ♥ 2 124  

ⱨ◊♩fiⱳ☺♩꜡fiⱢⱩ⁸ כ◘כ꜠♩  

 

ᵔ 

ᵖ 

ᵗ 

ᵘ 
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ₒ ₓ 2 68  

₈ ▬ⱷכ☺fi◓ ₉ 

 

 

ₒ ₓ 1 158  

ⱨ◊♩fiⱳ☺♩꜡fiⱢⱩ⁸PET/SPECT ≤─  

ⱨ◊♩fiⱳ☺♩꜡fiⱢⱩ/  ⱷ☺ⱨ▫☺♇◒☻≤  

 

 

 

 

 

ᵙ ᵕ 


