
 

 

 

 

 

̉ᴇϷ₴↓ 

Ḩ ↓ӓɵ ˗  

Ḩ ↓ӓ ˗  

 

ƼȤɩɆɧɓȟȢɱɎɔɩș ǋǦ ᴜǵᴜ ᵎ 

֗ǺǤȓǲ ǞǦ ǵ ƽ 

 

 

 

Ḹף  

 

 

 

 

̉ᴇ ₴ 3  

 

 

 

 

 

 

 

►ᾯ ʴ ᾯ 

Ҟ˗  ɝɈɝ ╛̝  

                ʢ ›  

 



 

  

 ǵ                                                                                           

 ǵ ɵ ֗Ǻ                        

 ǵ                                                          

 ǚȓȅǮǵ Кὦǵ                                                

 UFB ǵ                                                 

 UFB ǵ ᴜǿǵꜘ ὕ                                             

 ֗Ǻ                             

 ̱Ѱ                                                          

                                                                                                       

  ► ǵ ֥                               

                                  

                                                                      

 UFB ǵ ǯҧר ǵ                            8  

 ̏ǯ ǵר ͜ǵ                       8  

 ы ᶿҘǯ UFB ǵ ͜                                     10

 ȦɪɟɱɆǵ◐ ǯ UFB ǵ ͜                             10  

 ̓ ǠȒȪȷǵ ǲȏȒ◙                                    15  

 ʴǵ UFB ǵͪἭὄὑ15                                        ר  

 ֺ ǵы ǲȏȒ UFB ǵὄὑ20                                  ר  

 ṊǵἭ᷀ǵ◙                                                  22  

 Ȩȼɱ UFB ǵ 25                                            ר  

ד  UFB ǵ 26                                        ר  

 ̀ ╛ǵ UFB ǯǵ                                   28  

 ɭɱɏȷ                                                  30  

 UFB ǵ ǯר ᴜǵ ӓ Ѱҧ ǵ                                 32  

 Ẏ Ẏ ȅȒǛǯ ˎ ǲǑǘȒҧ ǵ                  32  

 ˎǲǑǘȒҧ ǵ                                          34  

 ɔɨǵўȑ ǲǑǘȒҧ ǵ                                  36  

 ὕǵ ẀǲᾍǠȒҧ ǵ                              36  



 

 ǲᾍǠȒҧ ǵ                                          38  

  ȏȑҧ Ǳ UFB ǵ ǲǫǋǭǵר                                 39  

   ̀ ╛Ǯ ы ǞǦ ǵẎ ǲǑǘȒ                    39  

   Ẏ Ƚɱɏȭ ǿǵ UFB ǵ◙ ǵ                          40  

   ǵ ר Ѱҧ ǵ                                   41  

 ᴜ Ǯǵ UFB ǵὕ                                                46  

  Ẏ қ›ᴜǲǑǘȒὕ                                           46  

   ›ḹǲǑǘȒὕ ὕ                                   46  

   Ǚ ǲǑǘȒҧ ǵ                                   47  

   Ẏ ɝɶɆǵ ǲǑǘȒҧ ǵ                             48  

   ȠȢȷȭɨɶɞ ǲǑǘȒҧ ǵ                           50  

  ѝ ǲǑǘȒὕ                                             51  

   ɔɨǵ ↓ͪ ǲǑǘȒҧ ǵ                               51  

   Ṋ₲ ǵ ǿǵꜘ                                       54  

   қ››ḹǲǑǘȒ ҧ ǵ                               57  

 ᴜƲ ѝ ǲǑǘȒὕ                                       62  

  ǿǵꜘ                                               62  

  ȩɁɆ ǵ UFB ș ǋǦ ↓ͪ                          65  

  ǲǑǘȒҧ ǵ                                       70  

  ǲǑǘȒҧ ǵ                                         83  

 ᴜѝ ǲǑǘȒὕ                                          86  

  ȱɱȭɨɶɆ Ḍ҃ǿǵꜘ ǵ֯ 86                            ר  

  ὦ ǿǵ UFB ꜘ                                        86  

 ᴜ ᵎǲ ǞǦ UFB ρǵ                                        88  

  ƵǱ ᴜқ›ǲ Ǳ UFB ǵ ǯ ̸                     88  

  ᴜѝ ǲ Ǳ UFB ǵ ǯ ̸                         88  

 

 Ћ̱                                                                 

  ˗ ǲǑǘȒ                                                91  

  ˹♥ǵ ֗Ǻ˗ ӓ᾽ ǵ᾽                       92



1 

 ǵ  

 ǵ ɵ ֗Ǻ  

˗ ǲǑǘȒ ǶƲ ὑȉǵǬǖȑḨ ↓ӓ ǵǍǨƲ̊ʤǵ ǲᾍ

ꜘǠȒȉǵǮǉȒƳ 

ᶤ ṑǲ͜Ȓ ǲ ǠȒ˗  

 ṑǲ͜Ȓ ǲǑǘȒ ↓ӓ ǵ ǲ ǠȒ ὑ ǵὕ  

ɵȱȷɆɵҧר ӓǲᾍꜘǞǦ ǵ  רׄ

 Ů᷈ Ǳ ᴜ ֗Ǻ ȅȑǵׄʣ 

 ů ǵ ӓ 

 

 ǵ  

ᴜǵͪἭ ș‼ֳǠȒ Ẏǵ ᶦǶⱨ ǵ ǲȏȒ ǮǉȒǓƲǤȓǯВǲ

ӓǲȏȒẆ ȋ ǵҜӓȉẎǔǱװ ᶦǯǱǪǭǋȒƳ͈ǏǷƲ ǵ ֻǋ ǵ Ẁ

ȋƲẎ қ›ᴜǵ ẀƲ ǵ Ẁӓȋ ǵҜӓǓװ ǙȐȓȒƳǚȓȐ ӓǲȏȒẀ

ӓșᾜǞǮȉ ǏȒǚǯǓǮǔȓǷƲ ᴜǵ װ Ǔ├ ǮǔƲ͈ǏǷ

ǵўȑ șлфǲǢǡл ǵȅȅ Ẇǿ їǠȒǱǰɑȶɋȷȿɡɱȷǵ Ẏȋ∕

ᴜ ǵ̭ ǲὫʦǮǔȒƳ 

  ȅǦƲ ˲Ƕʫ Ǯȉ ș ǋǭẎ ᴜș ǠȒᶮ ǮǉȑƲẎ қ› ᴜǶᶮ

ǵβ∆ Ṕ ǲḨ ǱὫʦșǞǭǋȒǯ ǏȐȓȒƳǞǒǞǱǓȐƲẎ ǲǶ

ǵ ǜ Ẏ ǓǉȑƲ ǲẎ Ǔ ȓȋǠǋ ˎ ǵ ǲǶ˘ǵ ș ȇ˲Ǧ

ǨȉẉǖǉȒƳǚǵẎ ǵ ȉ ӓ֚ꜘǮǉȒǚǯǓ ȐȓǭǋȒǓƲǚȓȅǮ►

ǮǶȤɩɆɧɓȟȢɱɎɔɩ ̊ʤ UFB ы ǲȏȒ ӓ Ѱҧ ǲȏǪǭẎ ș

ǏǦ ˎș ǮǔȒǚǯș ǞǭǔǦƳǚǵ ӓ Ѱҧ șȏȑ ҧǲ ǍǚǯǓǮ

ǔȓǷƲǜȐǱȒᴜ ǵׄʣǓ ȅȓȒƳ 

  UFB Ƕ ʴǲ Ǟ ƵǱҧ ș ǠȒǯ ȖȓǭǋȒƳ ǲƲ UFB ș

ǋȒǚǯǮ ʴǵ Ἥ șҧ ȏṷ̈̄ʤǜǢƲǚǵ ș ᴜ ǲ̓ ǠȒǚǯ

ǲȏǪǭѼ ǵȏǍǱ ǵɉɶȸș ǮǔȒ֯ ╗ǓǉȒǚǯșǚȓȅǮǲר Ƕ

ǞǭǔǦƳ 
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 ǚȓȅǮǵ Кὦǵ  

 UFB ǵ  

  UFB ǯǞǭǶȦȺȭȽɶ ╛ ǵ ƵǱ ╛Ǔ ǜȓǭǋȒǓƲȏȑⱨ

ǱɈɌɪɗɩǵ UFB ǯǞǭƲ ֻ ǵɛɱɕǯА ♄ǵἩș ǠȒɍɉȩ

ɞ ǵȦɪɟɱɆș̓ǪǦ Ḍ ֻ ȉ ǜȓǭǋȒƳ╗ ǮǶ UFB ǵ ֗ǲ

ׄǘǭƲǜȐǲ̭ȱȷɆǮ ҧ Ǳ ǵ ș ǞƲ ǵ Ḍ ֻ ș

̸ǞǦƳ 

Ǟǖ ǞǦɝȫȳɶǶƲẉ ǵЛ◐ἩșρǏǦȦɪɟɱɆș ȆֻȖǢǦȉǵǮƲ

қ›Ǔὦ ǮǉȑƲ ȱȷɆș ǏȒǚǯǓǮǔȒƳȅǦƲЛ◐ἩǯЛ◐Ἡǯș

ǞǦǚǯǲȏȑƲǤȓȐǵ ǲ◐ ǜȓȒ ǵ ◐ ǲȏȑƲ ǯ ̱ǶқᶿƲ

ᶿǓ ȑ ǜȓƲ♫ ᴜǯ ǞǭẎǔǱᶿҘẀӓǓқȖȒǯǯȉǲƲ▌ǋǢȚ ҘǓ̸

ǞƲ ʴǵ Ǔҧ ȏǖⱨ ӓǜȓǭǋǖ ǯǱǪǭǋȒƳ 

 

Ḍɝȫȳɶ ᶫ 

ȦɪɟɱɆǵ ǋ UFB ǵ  

 (nm) 
nm) 

/ml  

♃▬ⱪ 124.9±12.4 80.9±4.9 1.83×108±5.45×106 

 112.1±3.7 80.2±4.5 4.10×108±3.21×107 

β 174.8±16.6 170.8±20.9 1.28×108±8.86×106 

     β̀ ǵқᶿ ╛ UFB Ǯ ǞǦȉǵ 

ȅǦƲ̀ ǵқᶿ ╛ ɌȸɩКǮ ǯ ̱ǯșқᶿ ֻǠȒ ╛ ǲȏǪǭ

ǞǦ UFB ǯ ǞǭȉƲ ǵȦɪɟɱɆș ǋǦ ḌɝȫȳɶǲǶϮ̬רǓǉ

Ȓǯ ǏȐȓȒƳ 
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╗ ǮǶ ǵ Ḍɝȫȳɶș ǞǦ UFB ǵɕɫɆȽȢɕ ɝɈɎɔ

ɩ UF -1 ș ̸ǞǦƳǚǵ UFB ș ǋȒǯƲ♫ ǵ Ḍ ֻ ș

ǋǦḹֻȏȑȉƲ ♄ 100nm ↓ǵ UFB șƲȂȃ 2 Ίǵ ↓Ǯ ǮǔȒǚǯǓ Ȑ

ǒǯǱǪǦ ► ƳǱǑƲ ǵ Ḍ ֻ ǲǫǋǭǶ șї ǞǭǋȒ

2020-163241 Ƴ 

 

 

ɝɈɎɔɩ UF -1Ẇ  

 

ɝɈɎɔɩ UF -1Ǯ ǞǦ UFB ǵ ↓ѝ⁹ 

₳᷈ ♄ 112nm  ↓ 4.1¥108Ή/ml  
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 UFB ǵ ᴜ ǿǵꜘ ὕ  

  ╗ ǶƲǚȓȅǮʢ › ǯǵВֿ ș ǋƲ UFB ǲȏǪǭ

ǞǦ UFB ǲȏȑ ǞǦ ǵ ᴜ ǿǵꜘ ș ǞǭǔǦƳǤǵ Ʋ

ˎǵ ǲǑǋǭƲ ˎǵ ↓ǵ̭ʤȋʥꜝ Ẏ ǜ ǵ̭ ǵҧ Ǔ ȈȐ

ȓǦƳȅǦƲɝȩɱ ǵ ǲ UFB șיǔ ȇǚǯǮƲ ǵẀӓǓ ǏȐȓƲ

ǓȅȔȋǒǲǱȒǚǯȉװ ǜȓǦƳǞǒǞƲǚȓȐǶǉǖȅǮȉ ǵ ǮǉǪ

ǭƲ ᶦǵɟȩɉȸɞǶ ȐǒǲǱǪǭǋǱǒǪǦƳ 

  

 ֗Ǻ  

  ǵʺǱ ǶƲ╗ ǓǚȓȅǮḧǪǭǔǦ UFB Ʋ ǲʥ Ȫȷșר ǋǦ

UFB ы ǲȏȒ ᴜǵ ӓ Ѱș ǞƲ װ Ǔ├ ǜȓǦ ᴜș ǠȒǚǯǲ

ǉȒƳǤǵǦȈƲ♫ Ƕ ǵɒɣȠ Ǯǵ ǓʺǮǉǪǦ UFB ы ǲǫǋǭƲὕ

ǵ ᴜ ǲǑǋǭ̓ ǜȓȒȏǍǱ ǮǰǵȏǍǱ Ҳș Ǡǒș ǞƲ ᴜǿ

ǵ᾽ șᶫȒǦȈǵὕ ș ǍƳȅǦƲ ɟɶȩɶǮǉȒ╗ ǵ ș ǒǞǭƲ

ᴜ ǲ ǮǔȒȏǍǱ UFB ρș ̸ǠȒƳ 

  Ǥǵ̀ǲƲ ӓ Ѱǲ Ȑǡ ᴜ ɕɧɱɆǵ ǿǵꜘ ƲUFB ǵ ⱪș ǒǞ

Ǧ ᴜǵᴜ ǲǫǋǭȉ ǠȒƳ 

  ǤǵǦȈƲ ˗ ǮǶ►ѧ̊ʤǵȏǍǱ ǯ ș ὑǞǦƳ 

UFB ǵ ǯҧר ǵ  

1 - 1 ̏ǯ ǵר ͜ǵ  

   100 500nm ↓ǵ ᶪǵ̑ ǵ ♄ǵ UFB ș ǜǢȒǚǯǓǮǔȒ ̏

ǲǫǋǭ ǠȒƳ 

UFB ǵ ǯר ᴜǵ ӓ Ѱҧ ǵ ͜ǵ  

ǲȏǪǭ♬ȐȓǦ UFB ǵ ᴜǲᾍǠȒҧ ș ǞƲUFB ǵ ǯҧר ǯ

ǵ ͜ș ȐǒǲǠȒƳ 

ȏȑҧ Ǳ UFB ǵ ǲǫǋǭǵר  

   ǵ șȉǪǭƲḨ ɅɶȽș♬ȒƳ 

ᴜ Ǯǵ UFB ǵὕ  

Ẏ қ›ᴜǲǑǘȒὕ  

  ɏɁȭЊȑȩɁɆ ǵ ș ♥ ǒȐʝ ̊ʣǲ├ ǠȒƳ 
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Ǔװ  ǖ ȆȋǠǋ ˎ ᴜș ᴜӓǠȒƳ 

  Ǚқ›ᴜǵ ӓș ѰǞ 20 ̊ʣ װ ș├ ǠȒƳ 

  Ǚ ᷂ǵП ǲꜘ ǞƲ ȅȑș 2 ̊ʣׄʣǜǢȒƳ 

ѝ ǲǑǘȒὕ  

  ɔɨǵ ֻǋǵẀ ș ǏƲ ș ♥ ǒȐ ̊ʣǲ├ ǠȒƳ 

3 ᴜƲ ѝ ǲǑǘȒὕ  

   ʣ Ʋ ̊Ẇǵ ᴜȅǦǶ ǲǫǋǭὕ ș ǍƳ 

ᴜѝ ǲǑǘȒὕ  

   ӣ ɵ ᴜѝ Ʋӭᾚ̱ƲӓἶƲӓ ᴜѝ Ǳǰ ǦǱ˗ ᾽ ǵ֯ ǉȒѝר ǲ

ǭᾜǱǖǯȉʝǫ̊ʣǵѝ Ǯὕ ș ǍƳ 

ᴜ ᵎǲ ǞǦ UFB ǵ  

ƵǱ ᴜқ›ǲ Ǳ UFB ǵ ǯ ̸ 

   ҧ UFB ș ʠЛ̊ʤǵ͔ ₑǮʣ⁸ǮǔȒȏǍǲ ǠȒƳ 

   ′ʤ̔ ɉɶȸǲֻǪǦ ᴜѝ ǵ UFB ș Ȇ Țǧᾐ ș ̸

Ǟʣ⁸ǠȒƳ 

ᴜѝ ǲ Ǳ UFB ǵ ǯ ̸ 

   ǦǱ˗ ᾽ ǵ֯ ǉȒѝר Ǯǵ UFB ș Ȇ Țǧᾐ ǵ ̸

ǲǫǋǭ ǠȒƳ 

 ̱Ѱ 

 ˗  

  Џ ᶧ ˲ ʢ ȹɱȽɶ 

 ὕ  

  ɝɈɝ ╛̝  

  ʢ ›  ǯӣ ᴜ  

 ȠɇɎȢȴɶ    

  ֻ  ʣₐȢɌɗɶȵɥɱȱɶɅȡɋɶȽĚ ͬ ͬӵ 

  ╛̝ ʢ ɄȡɶȦɩȨɶ ֝ ☻҇ ɵ˗  ˝  

  ᾭ ╛̝  ҵ  ʣ   

  ╛̝  ǑǯǍǼ› ǋǞǒȖ ̈ ֝ ☻ ′ ̤ 

  ╛̝  ₡ҵ֝ ☻ ᶸ  
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UFB ǵ ǯҧר ǵ  

1 - 1 ̏ǯ ǵר ͜ǵ  

   ̑ ǵ ♄ǵ UFB ș ǜǢȒ ̏ȅǮș їǠǚǯǶǮǔǱǒǪǦǓƲҧ ȏǖ

UFB ș ǜǢȒǚǯǓǮǔȒ ǯ Ǳ ̏ș ǠȒǚǯǓǮǔǦƳ 

   ȅǦƲ ƵǱ ʤǮǵ UFB ǵὄὑרǲǫǋǭȉ ǠȒǚǯǓǮǔǦƳ 

UFB ǵ ǯר ᴜǵ ӓ Ѱҧ ǵ ͜ǵ  

ȏȑҧ Ǳ UFB ǵ ǲǫǋǭǵר  

   Ẏ ǿǵҧ ƲUFB ǵẎ Ƚɱɏȭ ǿǵҧ Ʋ ǵҜӓǲ ǠȒ ǿ

ǵҧ Ʋ ǿǵҧ ș ǞƲ ᴜꜘ ǿǵ ș♬ȒǚǯǓǮǔǦƳ 

ᴜ Ǯǵ UFB ǵὕ  

Ẏ қ›ᴜǲǑǘȒὕ  

  ɏɁȭЊȑȩɁɆ ǵ ǵ├ ș ǍǚǯǶǮǔǱǒǪǦƳ 

Ǔװ   ǖ ȆȋǠǋ ˎ ᴜǵ ̸ǯȳɱɕɩɭɶȭǶ ǍǚǯǓǮǔǦǓƲ ᴜ

ӓǲǶ ȐǱǒǪǦƳǱǑƲǚǵ ˎǵ ǲǫǋǭᶮ șї ǞǦ PCT

JP2021 006853 Ƽ ˎǵ ƽƳ 

  Ǚқ›ᴜǵ ӓ ѰǲǫǋǭƲ Ǚ ǵ UFB ы ȅǮ ǮǔǱǒǪǦǵǮƲ

װ ǵ├ ǲǶ ȐǱǒǪǦƳ 

  Ǚ ᷂ǵП ǿǵꜘ ǲǫǋǭƲὕ ǠȒǦȈǵП ǵ ș ǪǦǓƲ

ȅȑׄʣǵὕ ǲǶ ȐǱǒǪǦƳ 

  Ǥǵ̀ƲẎ Ƚɱɏȭ ᴜ Ẏ ɝɶɆ ǿǵꜘ ǲǫǋǭ ǞƲẎ ǜǵǱǋ

̸ᴜș♬ȒǚǯǓǮǔǦƳǚǵẎ ǦȚǸǖ ᴜǵ ǲǫǋǭǶƲ șї Ǟ

Ǧ 2022 -Ƽ қ› ᴜǵ ƽƳ 

ѝ ǲǑǘȒὕ  

  ɔɨǵ ֻǋǵẀ ș ǏȒǱǰƲ ˺ ǵ ӓ ѰǲȏȒ ǵ├ Ƕὕ Ǡ

ȒǚǯǓǮǔǱǒǪǦƳ 

3 ᴜƲ ѝ ǲǑǘȒὕ  

  ȩɁɆ ǵ ↓ͪ ǲ UFB Ǔ ҧǮǉȒǚǯș їǞƲ șї ǞǦ

2021 - 26969 Ƽ ֕Ƕ ὕǵ Ẁ Ѱ ƽƳ 

  ʥ Ȫȷר UFB ǲȏǪǭ ǵ װ ǵ├ șᶫȒǚǯǓǮǔȒǚǯș їǞƲ
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Ǥǵы ǯы ǞǦ ǲ ǠȒ șї ǞǦ 2021 - 26968 Ƽ

ǵ ӓ ƽƲ 2022 -Ƽ ֗ǺǤǵ ƽƳ 

  ǲǫǋǭȉƲ UFB ы Ǔ ǵͪװ ǲ ҧǮǉȒǚǯș ǞǦƳ 

ᴜѝ ǲǑǘȒὕ  

   ӓ ᴜѝ Ǯǵᵀᴜǵ̂қ͔ΙׄʣǵǦȈǲ UFB Ǔ ֯ ǮǉȒǚǯșὕ ǠȒ

ǚǯǓǮǔǦƳ 

   Ǥǵ̀ƲȱɱȭɨɶɆǵ҄ ҃ǲǫǋǭȉ ᾽ ǵ֯ șר ǞǦƳ 

ᴜ ᵎǲ ǞǦ UFB ǵ  

ƵǱ ᴜқ›ǲ Ǳ UFB ǵ ǯ ̸ 

ᴜѝ ǲ Ǳ UFB ǵ ǯ ̸ 

   ʠЛ ↓ǵ͔ ₑǮʣ⁸ǮǔȒ ֗Ḍ UF B ș ǠȒǚǯǓǮǔǦƳ 

   Ǥǵ̀Ʋʣ⁸ǲȅǮǶ ȐǱǒǪǦǓƲ ˎ ș ǠȒ ǵ ǲꜘ Ǯǔ

Ȓ ѰⱣ Ʋ UFB ы ǑȏǺ UFB ș ǞǦ Ǚ ᷂П

ș ̸ǠȒǚǯǓǮǔǦƳ 

 

 ► ǵ ֥ 

  ɝɈɝ ╛̝  ὙὙ  ̗  

  ǂ510 - 0025  ʢ ᶤ ⁸⁸ 3 - 18  059 - 331 - 2158  

  E- mail ito@minamisa ngyo.com  

mailto:ito@minamisangyo.com
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 UFB ǵ ǯҧר ǵ  

 ̏ǯ ǵר ͜ǵ  

 ы ᶿҘǯ UFB ǵ ͜ 

    Ǯ̓ ǞǦ ֻḌ UFB ɝɈɎɔɩ ǵ ǶƲᶫ 1Ě ǲ

ǠǯǑȑƲ ἁ ǲȪȷșיǔ ȆƲ ɛɱɕǮ ǜǢǦ ♄ǵẎǔǋ

ɓȟȢɱɎɔɩșƲ Ḍɝȫȳɶș ǜǢȒǚǯǮǜȐǲǢȚ ҘșқǏⱨ ӓ

Ǟǭǋǖ ǮǉȒƳ 

 

              

    FB   UFB    

    
 

 
 

  

          

           

        UFB    

           

          

      

              

        ᶫ Ě  ǲʺǲ̓ ǞǦɝɈɎɔɩ UF-1ǵ ꜠ᶫ 

 

    ǚǵ ǒȐƲ ǵї֥ζșɎɩɔǮ ǪǭɝȫȳɶǲᶿҘșǒǘȒǚǯǮȏȑⱨ

Ǯ ↓ǵ UFB Ǔ♬ȐȓȒǚǯǓ ὑǜȓǦƳǤǵǦȈƲї֥ζǲɎɩɔș

ǞǭᶿҘșǒǘǭ UFB ș ǞƲ ↓ǯΉ Ὥ↓șɈɌɆɧɁȫɱȮ ╛ɈɌ

ἧ ƼɈɌȳȢɆ NS300ƽ ᶫ ș ǋǭ ὑǞǦƳ60ѝ Ǟǭ

ǞǦ♥ǵ ǵ ὑ ș ǲ ǠƳ 
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  ᶫ  ɈɌ ἧ ɈɌȳȢɆ NS300  

  

             ы ᶿҘǯ UFB ǵ ͜ 

      

 Pa) (  nm) (nm) /  

 0 60 87.4 55.1 2.26E+08 

( ) 37 60 86.2 62 4.32E+08 

      ǶȳɱɕɩǵΉ Ὥ↓ǒȐы Ѽǵԍ ǵΉ Ὥ↓ș ǟǭ їǞǦƳ  

 

    ȅǦƲǚǵὕ ǲǑǘȒ UFB ǵ Ẁӓșᶫ ǲ ǞǦƳ 

     

   ᶫ  ȦɪɟɱɆǲқᶿǠȒǚǯǲȏȒ UFB ǵ◙  

   ǱǑƲƼї֥ ƽǵ 60ѝ♥ǶƲї֥ᶿҘǓқᶿǵḹֻǯֿǟǲ 

   ǱȒȏǍǲɎɩɔș Ǟǭ 70ѝȅǮ ǞǦ  

ы ѝ  

 

¥108Ή/ml  
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ǚǵ ȏȑƲɝȫȳɶǲқᶿǠȒǚǯǮҧ ȏǖ UFB ș ǜǢȒǚǯǓѝ

ǒǪǦƳᶫ ǲǑǋǭƲ60 ѝ̊ ї֥ᶿҘǓֿǟǲǱȒȏǍǲ ǠȒǚǯǮ

ȮɧɓǵϊǔǓқᶿǵḹֻǯֿ ǲǱǪǦǵǮƲ ҘǶї֥ᶿҘǲ ͈ǠȒȉǵ

ǯ ǏȐȓȒƳǚȓȐ ǒȐƲ˹♥ǵ ǮǶƲʺǲǚǵ ̏Ǯ ǜǢǦ UFB

ǲǫǋǭ ș ǍǚǯǯǞǦƳǱǑƲǚǵὕ ǵ ̏̊ʣǲї֥Ɏɩɔș ȒǯƲ

ɛɱɕǓ ǯǱǪǭα ǠȒƳ 

    ►ѧǵ ǮǶ₳᷈ 500nm ↓ǵ ♄ǵ UFB ȉ ǜǢȒǚǯș ὑǞǭǋǦ

ǓƲ ̏șẀӓǜǢǭȉ₳᷈ ♄Ƕ 100nm Ѽ♥ǲǱǪǦƳẎǔǖ ♄Ǔ ǱȒ

ș♬ȒǲǶƲѩǵ ɟȩɉȸɞș ǠȒⱳ ǓǉȒƳ 

 

 ȦɪɟɱɆǵ◐ ǯ UFB ǵ ͜ 

    ╗ ǮǶƲ♫ ǵɍɉȩɞ А ǵȦɪɟɱɆș ǋǦ Ḍɝȫȳɶ

̊ʤ♫ Ḍɝȫȳɶ ǯ ◐ ʸ ǵȦɪɟɱɆș ǋǦ Ḍɝȫȳɶ ̊

ʤ ◐ ɝȫȳɶ ǯǮǶƲ ◐ ɝȫȳɶǓȏȑҧ ǲ UFB ș ǜǢȒǚǯ

ș ǞǭǋȒƳ 

˗ ǲȏȑɈɌ ἧ șᾚЊǞǦǚǯǮ Ǳ Ǔ֯ ǯǱǪǦƳ̿Ǣ

ǭ̓ ǠȒȪȷ ș̓ ǵ ǲȏȒ◙ ȉ ǠȒǚǯǯǞǦƳȅǦƲы

ǞǦ ǵ Ἥ ↓ǵẀӓȋ Ἥ ǵ ֒ҧ ǯ UFB ǯǵ ͜ǲǫǋǭȉ

ǞǦƳ 

    ♫ Ḍɝȫȳɶǵ Ҙș ǲƲ ◐ ɝȫȳɶǵ Ҙș ǲǤȓǥȓ

ǠƳȅǦƲǚȓȐǵ♫ Ḍɝȫȳɶǵ ǲ̢Ǎ UFB Ẁӓșᶫ

ǲƲ Ἥ ↓Ẁӓșᶫ ǲƲȅǦ ◐ ɝȫȳɶǵ UFB Ẁӓșᶫ

ǲƲ Ἥ ↓Ẁӓșᶫ ǲƲǤȓǥȓȮɧɓӓǞǦƳ 
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 ♫ Ḍɝȫȳɶǵ Ҙ 

   
UFB   

  

L/  (  (nm) ( /  (mg/L  

0.5 

15 115.6 6.21 107 0.52 

30 118.8 6.7 107 0.10 

45 95.5 2.51 108 0.05 

60 65.1 3.02 108 0.03 

1 

15 123.8 4.96 107 0.00  

30 114.9 1.06 108 0.00  

45 112.6 2.06 108 0.00  

60 102.2 2.77 108 0.00  

1.5 

15 99.3 6.06 107 0.06  

30 93.1 1.31 108 0.02  

45 87.5 2.23 108 0.01  

60 86.8 3.45 108 0.00  

2 

15 94.7 5.63 107 0.06  

30 100.8 1.11 108 0.01  

45 95.5 1.99 108 0.02  

60 89.4 3.14 108 0.00  

 

 

 ◐ ɝȫȳɶǵ Ҙ 

   
UFB   

  

L/  (  (nm) ( /  (mg/L  

0.5 

15 106.7 1.90 107 0.69 

30 98.6 1.13 108 0.34 

45 90.3 1.96 108 0.33 

60 87.4 3.32 108 0.35 

1 

15 122.5 8.80 107 0.33  

30 100.2 1.93 108 0.29  

45 93.1 3.42 108 0.32  

60 86.4 4.61 108 0.34  

1.5 

15 91.2 5.31 107 0.20  

30 88.2 1.80 108 0.15  

45 83.9 3.05 108 0.15  

60 86.2 4.32 108 0.16  

2 

15 115.5 8.33 107 0.29  

30 106.1 1.66 108 0.27  

45 93.2 2.98 108 0.30  

60 91.7 4.32 108 0.31  
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ᶫ  ♫ Ḍɝȫȳɶǵ UFB Ҙ 

 

 

 

ᶫ  ♫ Ḍɝȫȳɶǵ Ἥ ↓ ʤ Ҙ 

 

ы ѝ  

ы ѝ  

 

¥108Ή/ml  

mg/l  

Ἥ ↓ 

 

 



13 

 

 

ᶫ  ◐ ɝȫȳɶǵ UFB Ҙ 

 

 

 

ᶫ  ◐ ɝȫȳɶǵ Ἥ ↓ ʤ Ҙ 

    ǚȓȐǵ ǒȐƲ Ἥ ↓ș̭ʤǜǢȒǦȈǲǶ șʣǙȒǚǯǓҧ

ǮǉȒǓƲǤȓǥȓǵɝȫȳɶǲǶ Ǳ ǓǉȒǚǯǓȖǒǪǦƳ 

    ȅǦƲUFB ҧ ǑȏǺ Ἥ ↓ǲǫǋǭƲ♫ ḌɝȫȳɶǮ ȉ ǒǪ

Ǧ 1.5L/ѝǵḹֻǯ ◐ ɝȫȳɶǮ ȉ ǒǪǦ 1L/ѝǵḹֻǯ

ș Ǵǭᶫ ǲ ǠƳ 

ы ѝ  

¥108Ή/ml  

mg/l  

 

Ἥ ↓ 

ы ѝ  
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ᶫ  ♫ Ḍɝȫȳɶ A ǯ ◐ ɝȫȳɶ B ǵ Ҙ  

 

    ♫ ḌɝȫȳɶǓ Ἥ ↓șʤǙȒ ҘǶ ₲ẎǔǋȏǍǮǉȒǓƲUFB ǵ

ҘǶ Ȑǒǲ ◐ ɝȫȳɶǓẎǔǋƳǚǵǚǯǶƲ Ἥ șʤǙȒɟȩɉ

ȸɞǯ UFB șṔȋǠɟȩɉȸɞǯǓⱳǡǞȉֿǟǮǶǱǋǚǯș ǞǭǋȒƳ 

    ǚȓȅǮƲ UFB ǲȏȒ Ἥ ș̭ʤǲǫǋǭǶƲᶫ ǲ ╛ᶫș Ǡ

ǓǱǜȓǭǔǦƳȅǦƲ Ἥ Ǔ UFB ǵ ǵ ὄǯǱȒǯȉ Ȗȓǭ

ǋǦƳǞǒǞǱǓȐƲ˹ᶥǵ ǒȐǶ UFB ǵἭ᷀ ǯ Ἥ ǯǲ ȐǒǱ

Ƕ ǠȒǚǯǓǮǔǱǒǪǦƳᶫ ǵ Ἥ șКӋǠȒ Ƕ UFB ǯǞ

ǭἭ᷀ǠȒ ǮǶǱǖƲ ♄ǓẎǔǖ ʣǞȋǠǋ FB ǯǞǭἭ᷀ǞǭǋȒ֯ ר

ǓǉȒƳUFB ǵҧ ș ǠȒǲǶƲ Ἥ Ƕ ḹǲǑǋǭǵ ὄǯǞǭ

ǞƲɈɌ ἧ ǲȏȒ Ǔⱳ ǮǉȒƳ 

 

ᶫ  ǲȏȒ Ἥ ᾜǵ ꜠ᶫ NANOX ǵ HP ȏȑ  

 

UFB  

¥108Ή/ml  

Ἥ ↓ 

   mg/l  

5 

4 

3 

2 

1 
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 ̓ ǠȒȪȷǵ ǲȏȒ◙  

    2019 ₴ 6 ǲȠɩȲɱǓ ᴜ қ ǯǞǭ ֯ǜȓǦǚǯǲȏȑƲʥ Ȫȷǯר

Ǟǭ ǯВǲ̓ ǮǔȒȏǍǲǱǪǦƳȠɩȲɱǶԍἧȳȢȸǓᾛǜǋǚǯǒȐƲ

ǦȚǸǖ ǵ ǲЊȑ ȆȋǠǖ Ǳ ӓǲᾍ ǠȒǚǯǓǮǔȒ ƼȠɩȲ

ɱǵ ᴜ қ ǵ ὑǲ ǠȒ ̝ḸףƽƳȅǦƲȠɩȲɱ Ӌ ǮǶ Ӌ

ȏȑⱨ ǵṔ ș ѰǞᵀᴜᾎᴁș├ ǞǦǯȉḸףǜȓǭǋȒ ֿ ƳǚȓȐ

ǵר Ƕ ǲ ҧǱ ȖȓȒǵǮƲȠɩȲɱדǮǉȒǯר UFB ǲǫǋǭḨ

Ǳ ș ǪǦƳ Ἥ ↓ǵẀӓǯ UFB ǵẀӓǵȮɧɓșᶫ

ǲ ǠƳ 

 

 

           ᶫ  ȠɩȲɱ UFB ǯ UFB ǵ  

 

    ǚǵ ǒȐƲȠɩȲɱǶ Ἥ ș ᾜǜǢȒ ҘǶẎǔǋǓƲUFB ǵ

Ƕ ȏȑᾜǱǋǚǯǓѝǒǪǦƳ 

 

 ʴǵ UFB ǵͪἭὄὑר 

    ʝ ǲ UFB Ƕ ʣǢǡǲ ʴǲ ἭǠȒǯ ȖȓǭǋȒǓƲͪἭ ̏ǲ

ȏǪǭͪἭרǓ◙ ș֞ǘȒǒǰǍǒș ǞǦƳ 

    ɝɈɎɔɩș ǋǭ ǞǦ UFB șȪɧȷ ǲ ȈƲʣ ǲ ǓǮǔǱǋȏ

ǍǲὭ ǞƲŪл Ʋū ϽǢǡǲὙ ƲŬ ϽǞǭὙ Ʋǵ ̏ǮͪἭǞǦƳͪἭ

UFB  

¥108Ή/ml  

Ἥ ↓ 

   mg/l  

5 

4 

3 

 
2 

1 
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Ƕʢǒ ȅǮǯǞ ֝ȑїǞǭ UFB ǵ ↓ѝ⁹ǯΉ Ὥ↓ș ὑǞǦƳȅ

ǦƲֿǟȏǍǲ ǞǦ UFB șȠɩɝ ȵɶɆ PET 12/ PET

12/LL 60 ș ḌǞǦ ǲ ϹṋǞȵɶɩǞǭл ǯὙ ǮͪἭǞƲȪɧȷ ǵ

ȳɱɕɩǯֿ ǲ ὑǞǦƳǱǑƲUFB ǵ ǶƲ 40L ș ǋƲȪȷș

1L/ѝǵ Ǯ͑ ǞǭƲɝɈɎɔɩǮ 30 ѝⱦ ǜǢǭ ǪǦƳȪȷǶ ǯȠɩȲ

ɱș ǋǦƳ UFB ǵͪἭ ǵ ș ǲƲȠɩȲɱ UFB ǵͪἭ

ǵ ș ǲƲǤȓǥȓ ǠƳ 

 

           UFB ͪἭ ǵ  

             Ή Ὥ↓ǵӴ̬Ƕ¥108Ή/ml  

   

      

 2.56 2.56 2.56 2.56 2.56 

1  2.03 2.13 3.57 5.27 4.44 

2  2.37  3.01 4.02 3.39 

3  2.22 2.23 2.08 5.26 3.41 

4  2.52 1.84 2.06 4.1 2.03 

7  2.08 1.60 1.58 4.42 2.68 

15  1.70 1.11 1.61 3.08 2.74 

1  1.63 1.75 1.25 2.79 2.94 

2  2.37 0.89 1.82 2.57 2.22 

3  1.48 1.06 2.71   

            

 ȠɩȲɱ UFB ͪἭ ǵ  

              Ή Ὥ↓ǵӴ̬Ƕ¥108Ή/ml  

 

 

 

 

 

 

 

 

 

   

      

 3.13 3.13 3.13 3.13 3.13 

1  2.88 3.72 3.76 4.82 5.34 

2  2.36 2.70 2.04 5.67 4.34 

3  1.89 2.05 3.66 5.02 3.21 

4  2.11 1.85 2.41 5.41 3.35 

7  1.76 1.29 1.27 4.12 2.65 

15  1.70 1.27 1.12 5.46 1.91 

1  1.85 1.58 1.51 3.66 2.84 

2  2.35 1.05 1.08 3.13 2.15 

3  1.22 1.40 2.19   
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    ȅǦƲ ǒȐ 15 ȅǮǵ ǵΉ Ὥ↓ǵẀӓșᶫ ǲƲ15

♥ǒȐ 3 ɴ ♥ȅǮǵ ǵΉ Ὥ↓ǵẀӓșᶫ ǲƲǤȓǥȓ Ǟ

ǦƳ 

ǑȏǺȠɩȲɱǵǋǡȓȉ ♥ǵʝ ȂǰǮΉ Ὥ↓Ǔ ᾜǞƲǤȓ̊

Ƕֿ ↓ǵΉ Ὥ↓ș ǠȒǚǯǓѝǒǪǦƳȅǦƲ ǯȠɩȲɱǮǶƲ

ǲǶȠɩȲɱǓȋȋẉǋΉ Ὥ↓ș ǠǓƲ1 2 ǠȒǯǋǡȓȉֿǟɪɗ

ɩǵΉ Ὥ↓ǯǱǪǦƳ 

    Ƞɩɝ ǮǶѧ ȏȑ 1 ♥ǲΉ Ὥ↓Ǔ ǖǱȒ Ǔ ȐȓǦǓƲʝǒ

♥ǲǶΉ ᾜǲȏȑѧ ǯֿ ↓ǵɪɗɩǲǱǪǦƳǚǵ ǵ ᶦǶʥ Ǯ

ǉȒǓƲ ы ǵ șȠɩɝ ǲᾏЊǞǭ ǞǭȉΉ Ὥ↓Ƕ 108Ӵ

̬ǮṔǏȒǚǯǶ ǒǪǦƳǱǑƲUFB ǵ̸ ǲȏǪǭȵɶɆ ǵⱨ ἧǓ҄

ǠȒ◙ Ǔ ǏȐȓȒƳ 

 

 

 

       ᶫ  15 ♥ȅǮǵ UFB ǵΉ Ὥ↓Ẁӓ 

 

 

 

Ή
Ὥ
↓
¥

1
0

8
Ή

/m
l
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        ᶫ  15 ♥ȅǮǵȠɩȲɱ UFB ǵΉ Ὥ↓Ẁӓ 

 

 

 

      ᶫ  3ɴ ♥ȅǮǵ UFB ǵΉ Ὥ↓ǵẀӓ 

 

 

 

Ή
Ὥ
↓
¥

1
0

8
Ή

/m
l

 
 

Ή
Ὥ
↓
¥

1
0

8
Ή

/m
l
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ᶫ  3ɴ ♥ȅǮǵȠɩȲɱ UFB ǵΉ Ὥ↓ǵẀӓ 

    ͪἭ ̏ǲǫǋǭΉ Ὥ↓ǒȐ ȒǯƲ ǮǶл ͪ ǓὙ ͪ ǵȉǵȏȑȉ

ᾜ ǓᾛǜǖǱǪǦƳȠɩȲɱ UFB ы ǞǦ ș 2 ɴ л ͪ ǞǦḹֻǶΉ

Ὥ↓ǓẎǔǖǱǪǦǓƲ3 ɴ ♥ǮǶὙ ͪ ǞǦ ǵ ǓΉ Ὥ↓ǶẎǔǖ

ǱǪǦƳ ǲƲ ϽǞǦ ǮǶΉ Ὥ↓Ƕ ǲẎǔǖǱǪǦƳǚǵȠɩȲɱǵ 3 ɴ

ͪ ǵ ǯѧ ǵ ↓ѝ⁹șᶫ ǲ ǠƳ 

 

ᶫ  ȠɩȲɱ UFB 3ǒ ͪ ǯѧ ǵ ↓ѝ⁹ 

 

Ή
Ὥ
↓
¥

1
0

8
Ή

/m
l

 
 


