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QCWS ⱪ꜡♩◖ꜟ HLA  

─  

ICFA ⌐≈™≡│ ◐♇♩ WAKFlow® HLA◒ꜝ☻з ICFA ⅔╟┘WAKFlow® HLA◒

ꜝ☻з&и ICFA ╩ ™√⁸ ─ ⁸ ⁸ ─ ⌐≈™≡ ∆⁹ 

 

 ─    

1.1.1  ⁸ ה ⁸ ─  

 Luminex◦☻♥ⱶ Ɽכ♁♫ꜟ◖fiⱧꜙכ♃ 

ה  96 V ⱪ꜠כ♩ *Thermo 96 U ⱪ꜠כ♩ *Corning

1.5mL◘fiⱪꜟ♅ꜙכⱩ,  ⱴ▬◒꜡ⱧⱭ♇♩ Ⱳ

ꜟ♥♇◒☻Ⱶ◐◘כ ⱪ꜠כ♩Ⱶ◐◘כ ⱴ▬◒꜡

ⱴ▬◒꜡ⱪ꜠כ♩  ( 2, 000×≢ ⌂╙

─)  37ϴ  

* ╩ ∆ 

 ⱦכ☼Ⱶ♇◒☻ 

10  

10 з  

10 и 

10 Lysis   

10 PBS  

  

◖fi♩꜡כꜟ  

 

 ─   

1.2.1  ( )  

( EDTA )╩ 10,000×g≢2 ∆╢⁹ 

 

1.2.2  ACD  

≤⇔≡ ∆╢ ⅜ACD ─ ⁸ ─ⱪ꜡♩◖ꜟ⌐ ∫≡ ╩ ℮⁹ 

 1)   2 mL─ACD ╩15mL ⌐ ∆╢⁹ ↓─ ⁸ ─ ↕╩ⱴכ◌כ≢♅▼♇

◒⇔≡⅔ↄ⁹  

2)  PBS╩ 10 mL ⅎ⁸5 6 ⁸ ∆╢⁹ 

3)   2,000×g, 2 ⇔⁸ ⁹ ≤ ─ ⅜ ∆╢─≢⁸∕─

╩ ∆⁹  

4)   PBS╩ ⅎ⁸2 mL╕≢ 1. ≢♅▼♇◒⇔√ ╕≢ ⱷ☻▪♇ⱪ⇔⁸5 6

∆╢⁹ ⇔√ ╩ ∆╢⁹ 
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QCWS ⱪ꜡♩◖ꜟ HLA  

 ─   

1. 3. 1 ICFA ─ ⅔╟┘  

immunocomplex capture fluorescence analysis ICFA │ Luminex◦☻♥ⱶ⌐ antigen 

capture ╩ ⇔√ ≢№╡ ICFA ─ ⌐╟╡ ⌐Luminex◦☻♥ⱶ─

⅜ ≤⌂∫√⁹ICFA ⌐╟╢ HLA │ ⱦכ☼⌐HLA◒ꜝ☻з

⅔╟┘ HLA◒ꜝ☻и ⌐ ∆╢⸗ⱡ◒꜡כ♫ꜟ ╩ ⇔≡⁸ ⇔√ ⅛╠ HLA

◒ꜝ☻з ⅔╟┘HLA◒ꜝ☻и ╩∕╣∙╣ ה ∆╢╙─≢№╢⁹  (

)≤ ↕∑√ ⅛╠ HLA◒ꜝ☻з ⅔╟┘ HLA◒ꜝ☻и ╩ ∆╢≤⁸  (

) ⌐ HLA◒ꜝ☻з ╕√│ HLA◒ꜝ☻и ⅜ ⇔≡™╢ ⁸ ⅜ ≤

⇔√ ≢ⱦכ☼⌐ ↕╣╢↓≤⅛╠⁸R- phycoerythrin

ⱥ♩ IgG≢∕╣∙╣HLA◒ꜝ☻з ⅔╟┘HLA◒ꜝ☻и ⌐ ⌂ ╩ ∆╢↓

≤⅜ ≢№╢ 1 ⁹ ─ ╩ ⌐ ⌐ ∆╢↓≤⌐╟∫≡ ╩

∆╢ ⅛╠⁸1 ⌂ ⅜ ⌂™⁸2 HLA◒ꜝ☻з ≤ HLA◒ꜝ☻и ⅜

⌐ ⇔≡™╢ ≢╙ ⌐ ─ ⅜ ≢№╢⁸⌂≥─ ⅜№╢⁹╕√⁸ICFA

│ 96 ►◄ꜟⱴ▬◒꜡ⱪ꜠כ♩⌐╟╢ ⅜ ≢№╢↓≤⅛╠ ⌐ ⇔⁸

╙ 2 3 ≢Ɫ▬☻ꜟכⱪ♇♩⌂ ≢№╢⁹ 
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1 ⱦכ☼─  

ⱦכ☼Ⱶ♇◒☻╩Ⱳꜟ♥♇◒☻⌐≡15 ∆╢⁹ 

2 ─  

1 10 ⌐ ⅜№╢ │37ϴ ≢ ⇔≡ ⇔⁸ ⅜⌂ↄ⌂∫√↓

≤╩ ∆╢⁹ 

2 10 │ ≢10 ⌐ ∆╢⁹ ⇔√ │2 8ϴ≢ ⇔⁸1

⌐ ∆╢⁹ 

 ◒ꜝ☻з&и ICFA  

2.2.1   ( )≤ ─1 ⅔╟┘  

1 1.5mL◘fiⱪꜟ♅ꜙכⱩ⌐ ╩500ɡL ⇔⁸37ϴ ≢5 ⇔√ ⁸

≤⇔≡ ∆╢EDTA ╩500ɡL ∆╢ ACD ─ ⁸ ─₈1.2 

─ ₉ ─ ⌐ ∫≡ ╩ ℮ ⁹ ◖fi♩꜡כꜟ ≤

≤⇔≡⁸1 ≈∏Ⱪכꜙ♅2╡√№ ∆╢⁹ 

2 Ⱳꜟ♥♇◒☻⌐≡ ⇔√ ⁸37ϴ ≢10 ⇔⁸ ↕∑╢⁹ 

3) 2,000×g≢2 ⁸ ⇔≡™⌂™ ⅜ ⇔⁸2 ⌐ ∆╢√╘⁸ ─

╖╩ ∆╢⁹ 

4) 37 ϴ⌐ ⇔√ ╩1,000 µL ⇔⁸Ⱳꜟ♥♇◒☻⌐≡ ⁸37ϴ ≢

10 ⇔⁸ ∆╢⁹ 

5 2,000×g≢2 ⁸ ╩ ∆╢⁹ 

6 з╩500ɡL ⇔⁸Ⱳꜟ♥♇◒☻⌐≡ Ɑ꜠♇♩╩ ↕∑╢⁹ 

7 2,000×g≢2 ⁸ ╩ ∆╢⁹ 

8 6) 7)─ ╩ ╡ ∆⁹ 

9 Ⱳꜟ♥♇◒☻⌐≡ Ɑ꜠♇♩╩ ↕∑√ ⁸ ⌐Ⱪכꜙ♅ PBS╩ 60ɡL ∆

╢⁹ 

10 ∆╢ ⌐Ⱪכꜙ♅ ◖fi♩꜡כꜟ 20ɡL⁸  ( ) 20ɡL╩∕╣∙╣

∆╢⁹ 

11 ⇔∫⅛╡ⱨ♃╩ ╘√ ⁸Ⱳꜟ♥♇◒☻⌐≡ ⇔⁸37ϴ ≢30 ↕∑╢⁹ 

12 ⌐Ⱪכꜙ♅ и╩500ɡL ⇔⁸2,000×g≢ 2 ∆╢⁹ 

13 ╩ ∆╢⁹ 

14 12)  13)─ ╩↕╠⌐2 ╡ ∆⁹ 

15 ╩ Ⱪ⌐Lysisכꜙ♅ 50ɡL ⇔⁸⇔∫⅛╡ⱨ♃╩ ╘√ ⁸ ≢10 Ⱶ◐

≡⌐כ◘ ⇔ ↑╢⁹ 

16 10,000×g≢ 5 ∆╢⁹ 
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2.2.2  ⱦכ☼⌐╟╢ ─ ⅔╟┘ ≤─2  

1 96 V ⱪ꜠כ♩─◘fiⱪꜟ ⌐ ∂√ ►◄ꜟ⌐ⱦכ☼Ⱶ♇◒☻╩5ɡL ∆╢⁹ 

2 ∆╢►◄ꜟ⌐ 2.2.1  ≢ ╠╣√ ─ ╩25ɡL ∆╢⁹ 

3 √⇔╩ꜟכ◦ ⁸ ⇔⌂⅜╠ ≢20 ⱪ꜠כ♩Ⱶ◐◘כ╩ ™≡ ⇔≡ ↕

∑╢⁹ 

4 ⌐ꜟכ◦ ⅜ ⇔≡™╢ │⁸ ─►◄ꜟ⌐ ⇔⌂™╟℮ ⇔⌂⅜╠⁸

╩ꜟכ◦⌐ ⅜∆⁹ 

5 ►◄ꜟ⌐ и╩200ɡL ⇔⁸2,000×g≢ 2 ∆╢⁹ 

6 ☻♫♇Ⱨfi◓≢ ╩ ⇔⁸ⱭכⱤכ♃○ꜟ≢ ╩ ↄ ™ ╢⁹ 

7 Ⱳꜟ♥♇◒☻⌐≡ ⱦכ☼╩ ∆╢⁹ 

8 5 6 ─ ╩ ℮⁹ 

9 ►◄ꜟ⌐ и≢100 ⌐ ⇔√ ╩50ɡL ∆╢⁹ 

10 √⇔╩ꜟכ◦ ⁸ ⇔⌂⅜╠ ≢10 ⱪ꜠כ♩Ⱶ◐◘כ╩ ™≡ ⇔≡ ↕

∑╢⁹ 

11 ⅜ ─►◄ꜟ⌐ ⇔⌂™╟℮ ⇔⌂⅜╠⁸ ╩ꜟכ◦⌐ ⅜∆⁹ 

12 ►◄ꜟ⌐ и╩200ɡL ⇔⁸2,000×g≢2 ∆╢⁹ 

13 ☻♫♇Ⱨfi◓≢ ╩ ⇔⁸ⱭכⱤכ♃○ꜟ≢ ╩ ↄ ™ ╢⁹ 

14) Ⱳꜟ♥♇◒☻⌐≡ ⱦכ☼╩ ∆╢⁹ 

15 ►◄ꜟ⌐ и╩ 75ɡL ∆╢ ⱦכ☼ ⅜ ⅎ╢ ♇♥ꜟⱲ≡⇔╩ꜟכ◦│

◒☻⌐≡ ↕∑╢ ⁹ 

2.2.3 Luminex◦☻♥ⱶ⌐╟╢ ─  

1 Luminex◦☻♥ⱶ╩ ™≡⁸ⱦכ☼Ⱶ♇◒☻─Lot ⌐ ⇔√♥fiⱪ꜠כ♩ⱨ□▬ꜟ

╩ ⇔≡ ∆╢ LuminexXYP─ ⅜OFF⌐⌂∫≡™╢↓≤╩ ∆╢↓≤ ⁹ 
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2.2.4 ICFA(I&II) ꞉כ◒ⱨ꜡כ  
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 ◒ꜝ☻з(ICFA)   

2.3.1   ( )≤ ─1 ⅔╟┘  

1 96 U ⱪ꜠כ♩⌐ 200ɡL ╩ ⇔⁸EDTA 20ɡL ╩ ∆╢⁹

◖fi♩꜡כꜟ ≤  ( ) ≤⇔≡⁸1 №√╡ 2 ►◄ꜟ∏≈ ∆

╢⁹ 

2 Ⱳꜟ♥♇◒☻⌐≡ ⇔√ 37ϴ ≢10 ⇔⁸ ↕∑╢⁹ 

3) 2,000×g≢2 ⁸ ╩ ⇔⁸ Ɑ꜠♇♩╩ ╢⁹ 

4) Ⱳꜟ♥♇◒☻⌐≡ Ɑ꜠♇♩╩ ↕∑⁸ з 200ɡL╩ ⅎ╢⁹ 

5 2,000×g≢2 ⁸ ╩ ∆╢⁹ 

6 4) 5)─ ╩ ╡ ∆⁹ 

7 Ⱳꜟ♥♇◒☻⌐≡ Ɑ꜠♇♩╩ ↕∑⁸PBS 60ɡL╩ ∆╢⁹ 

8 ∆╢►◄ꜟ⌐ ◖fi♩꜡כꜟ 20ɡL⁸╕√│ 20ɡL╩∕╣

∙╣ ∆╢⁹ 

9 √⇔╩ꜟכ◦╡⅛∫⇔ ⁸Ⱳꜟ♥♇◒☻⌐≡ ⇔⁸37ϴ ≢30 ↕∑╢⁹ 

10 ►◄ꜟ⌐ и╩200ɡL ⇔⁸2,000×g≢ 2 ∆╢⁹ 

11 ╩ ∆╢⁹ 

12 Ⱳꜟ♥♇◒☻⌐≡ Ɑ꜠♇♩╩ ↕∑╢⁹ 

13 10)  12)─ ╩ ╡ ∆⁹ 

14 ►◄ꜟ⌐Lysis ╩ 50ɡL √⇔ꜟכ◦╡⅛∫⇔⁸⇔ ⁸ ≢10 ⱪ꜠כ♩

Ⱶ◐◘כ⌐≡ ⇔ ↑╢⁹ 

15 2,000×g≢ 5 ∆╢⁹ 

 

2.3.2  ⱦכ☼⌐╟╢ ─ ⅔╟┘ ≤─2  

1 96 V ⱪ꜠כ♩─◘fiⱪꜟ ⌐ ∂√ ►◄ꜟ⌐ⱦכ☼Ⱶ♇◒☻╩5ɡL ∆╢⁹ 

2 ∆╢►◄ꜟ⌐ 2.3.1  ≢ ╠╣√ ─ ╩25ɡL ∆╢⁹ 

3 √⇔╩ꜟכ◦ ⁸ ⇔⌂⅜╠ ≢20 ⱪ꜠כ♩Ⱶ◐◘כ╩ ™≡ ⇔≡ ↕

∑╢⁹ 

4 ⌐ꜟכ◦ ⅜ ⇔≡™╢ │⁸ ─►◄ꜟ⌐ ⇔⌂™╟℮ ⇔⌂⅜╠⁸

╩ꜟכ◦⌐ ⅜∆⁹ 

5 ►◄ꜟ⌐ и╩200ɡL ⇔⁸2,000×g≢ 2 ∆╢⁹ 

6 ☻♫♇Ⱨfi◓≢ ╩ ⇔⁸ⱭכⱤכ♃○ꜟ≢ ╩ ↄ ™ ╢⁹ 

7 Ⱳꜟ♥♇◒☻⌐≡ ⱦכ☼╩ ∆╢⁹ 
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8 5 6 ─ ╩ ℮⁹ 

9 ►◄ꜟ⌐ и≢100 ⌐ ⇔√ ╩50ɡL ∆╢⁹ 

10 √⇔╩ꜟכ◦ ⁸ ⇔⌂⅜╠ ≢10 ⱪ꜠כ♩Ⱶ◐◘כ╩ ™≡ ⇔≡ ↕

∑╢⁹ 

11 ⅜ ─►◄ꜟ⌐ ⇔⌂™╟℮ ⇔⌂⅜╠⁸ ╩ꜟכ◦⌐ ⅜∆⁹ 

12 ►◄ꜟ⌐ и╩200ɡL ⇔⁸2,000×g≢2 ∆╢⁹ 

13 ☻♫♇Ⱨfi◓≢ ╩ ⇔⁸ⱭכⱤכ♃○ꜟ≢ ╩ ↄ ™ ╢⁹ 

14) Ⱳꜟ♥♇◒☻⌐≡ ⱦכ☼╩ ∆╢⁹ 

15) 12) 14)─ ╩ ℮⁹ 

16 ►◄ꜟ⌐ и╩ 75ɡL ∆╢ ⱦכ☼ ⅜ ⅎ╢ ♇♥ꜟⱲ≡⇔╩ꜟכ◦│

◒☻⌐≡ ↕∑╢ ⁹ 

2.3.3 Luminex◦☻♥ⱶ⌐╟╢ ─  

  1 Luminex◦☻♥ⱶ╩ ™≡⁸ⱦכ☼Ⱶ♇◒☻─Lot ⌐ ⇔√♥fiⱪ꜠כ♩ⱨ□▬ꜟ

╩ ⇔≡ ∆╢ LuminexXYP─ ⅜OFF⌐⌂∫≡™╢↓≤╩ ∆╢↓≤ ⁹ 
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2.3.4 ◒ꜝ☻з ICFA ꞉כ◒ⱨ꜡כ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WAKFlow HLA (ICFA) -  

 

 

 

 

 

PE- anti human IgG 

 

 

 

96  

 

 ( ) 

Luminex  

 

 

 

 

 

Lysis  

 

 

 

HLA  

 

 EDTA 37  10  

 

 2  4  

 

  ( ) 37  30  

 

 2  4  

 

  15  

 

  20  

 

 1  2  

 

  10  

 

 2  4  

 

  

HLA  

 

HLA 
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─ CSVⱨ□▬ꜟ╩ ICFA ♁ⱨ♩►◄▪≢ ∆╢⁹♁ⱨ♩►◄▪≢│ ⱦכ☼─

◦◓♫ꜟ⅛╠▬fi♦♇◒☻ ╩ ⇔ ∆╢⁹ │⁸WAKFlow HLA ICFA

♁ⱨ♩►◄▪ ⌐ ℮⁹ 

 

 

2.4.1  ─  

Â Main Page─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 ŋ Main Page⌐ ⇔╕∆⁹ 

 o ─ ╩♃כ♦ ≢ ⇔╕∆⁹ 

 ɔ
♁ⱨ♩►◄▪─☿♇♥▫fi◓╩ ℮ ⌐ ⇔╕∆⁹꜡♇♩ⱨ□▬ꜟ─

─כ♃כfiⱣ◖⁸☻כⱬ♃כ♦⁸ ╩ ℮↓≤⅜ ≢∆⁹ 

 ᴖ ╩♃כ♦╢∆ ∆╢ ⌐ ⇔╕∆⁹ 

 ŋ

 o

 ɔ

 ᴖ
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Â CSVⱨ□▬ꜟ─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

↓↓≢│ ≢Negative Control ╩ ∆╢ ─ ╩ ∆╢⁹ 

 

 

 

New Project ─ Analysis Mode≢₈Manual₉╩ ∆╢⁹ 

 

 

 

 

 

 

 

  

 ŋ ─♃כ♦ ╩ ⇔╕∆⁹ 

 o ╩♃כ♦ ⇔╕∆⁹ 

 ɔ ○Ɑ꜠כ♃כ─ ╩ ⇔╕∆⁹ 

 ᴖ
─ ╩ ⇔╕∆⁹ ╙⇔ↄ│ ≢Negative Control ╩ ∆╢

⅛ ⇔╕∆⁹ 

 ᴗ ─ ⌐ ⇔╕∆⁹ 

 ŋ

 ɔ

 ᴖ

 o

 ᴗ
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Analysis Set ─ ⌐ ╡⁸Assay─◓ꜟכⱪ─Negative Control ╩ ∆╢⁹ 

 

Negative Control ╩ ⇔√ ⁸Assay─◓ꜟכⱪ─ ╩ ∆╢⁹ 
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₈Execute₉Ҝ₈OK₉─ ≢ ⇔⁸ ⌐ ∆╢⁹ 
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V CSV♦כ♃─  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 ŋ Project Name⁸ ─ ⁸꜡♇♩⁸Assay─ ╩ ⇔╕∆⁹ 

 o Sample ID (Sample )╩ ⇔╕∆⁹ 

 ɔ

◖fi♩꜡כꜟⱦכ☼ (PB)⁸ ◖fi♩꜡כꜟⱦכ☼ (BB)─ Median ╩  

⇔╕∆⁹PB─ Median ⅜ ™ ⁸╕√│ BB─ Median ⅜ ™ │ ╩ 

∫≡ↄ∞↕™⁹PB─Median │ 10,000 ⁸BB─Median │ 200 ╩

─ ≤⇔≡ↄ∞↕™⁹ 

 ᴖ Classз─Median ╩ ⇔╕∆⁹ 

 ᴗ Classи─Median ╩ ⇔╕∆⁹ 

 p Classз─ Index ≤ ╩ ⇔╕∆⁹ 

 t Classи─ I ndex ≤ ╩ ⇔╕∆⁹ 

 u ⌐ ∆╢◖ⱷfi♩⁸○Ɑ꜠כ♃כ ╩ ⇔╕∆⁹ 

 ᴝ Project Name⁸꜡♇♩⁸Assay─ ⌂≥╩ ⇔╕∆⁹ 

 ɯ
Serum ─ ╩ ⇔╕∆⁹Serum ID⁸HLA Specificity ⁸Comment⁸⅔╟┘ 

○Ɑ꜠כ♃כ ╩ ⇔╕∆⁹ ╩ ℮↓≤╙ ≢∆⁹ 

 v
◘fiⱪꜟ ≤HLA♃▬Ⱨfi◓ ╩ ⇔╕∆⁹HLA♃▬Ⱨfi◓ ╩ ⇔≡™√

⌐ ↕╣╕∆⁹ ≢ ⇔ ╩ ℮↓≤⅜ ≢∆⁹ 

 ᴥ Classз⁸Classи─Median ╩ ⇔╕∆⁹ 

 β Classз⁸Classи─ I ndex ≤ ╩ ⇔╕∆⁹ 

 ŋ  o  ɔ  ᴖ  u

 

 ᴗ  t p

 

 v

 

ᵙ       ɯ

 

  ᴥ

 

 β
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3  ─  

 ─   

⅜ ⌂ ⁸ ↕╣╢ ─Ᵽ♇◒◓ꜝ►fi♪⅜ ↄ⌂╢↓≤⅜№╢√╘

↕∑╢ ╛ ╩ ∆╢⁹ACD╕√│ⱫⱤꜞfi ╩ ™√ ⁸1 ─

≢│ ≢⅝⌂™√╘⁸1.2. 2 ( ACD )  ─ ⌐ ∫√ ╩ ∆

╢⅛⁸╕√│2 ─ ╩ ∆╢⁹◒ꜝ☻з( ICFA)─ ⁸96 U ⱪ꜠כ♩

╩ ⅛╠ ≡⁸ ≢ Ɑ꜠♇♩⅜ ╣≡⇔╕℮ ⁸ ╩ ℮ 1

2 ⁹ 

 

 

 

 

 

 

 

 

 ꜠▬▪►♩  

ICFA │⁸ ≤  ( ) ─ HLA ─ ╩ ◖fi♩꜡כꜟ ≤

⇔≡ ∆╢√╘⁸ ⌐ ◖fi♩꜡כꜟ ╩ ∆╢ ⅜№╢⁹ 2─

꜠▬▪►♩⌐ ™ ╩ ℮⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

2  ꜠▬▪►♩ 

1 ⌂  

2 ⌂  

⅜  


