
˟˝˕˚ˍˑ˒˞˒˟ˍ ˚ˍˠˤ˚ˍ˞˒˞˕ˬ
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2 ̟̎̉ ςπ22̄Ȣ̄̑Ȣ ˞̠̏̉̕



10:3π ̘Ȣ ɀ10:4π ̘. ˛̓̋̑̉̃́̎̆

˜̑̏̄̑́̍́ ̎́ ̘̎́̔̎́̓́ ̠̒̆̒̉

ˑ̏̋̌́̅̉

10:4π ̘Ȣ ɀ11:0π ̘.

11:00 ̘Ȣ ɀρρȡςπ ̘Ȣ

ρρȡςπ ̘Ȣ ɀρρȡτπ ̘Ȣ

ρρȡτπ ̘Ȣ ɀρςȡππ ̘Ȣ

ρςȡππ ̘Ȣ ɀρσȡσπ ̘Ȣ

ρσȡσπ ̘Ȣ ɀρυȡσπ ̘Ȣ

ρυȡσπ ̘Ȣ ɀρυȡυπ ̘Ȣ

ρυȡυπ ̘Ȣ ɀρφȡππ ̘Ȣ

˗̗̃̆̑̆̓̉̎-̛̛̒̅̑̇́̉̃̌́̋̎̆̒̓̉̍́̓̆̑̉́̌̉̚:
̘̘̐̏̌̔́̃́̎̆̉̂̉̏̌̏̄̉̎́́̋̓̉̃̎̏̒̓, ˚̉̋̏̌̆̓́
˞̠̓̏̎̏̃́, ˙̠́̑̉˞̐ ́̒̏̃́ȟ˚̆̃̆̎̋́˙́̎̏̌̏̃́ȟ
˕̠̌̉̋́ ̙̋̏̃ȟˍ̎̉ː̆̏̑̄̉̆̃́ȟ˝̆̎̆̓́˟̙̏̋̏̃́

Synthesis of polymer -nonphospholipid conjugates for
surface modification of niosomes, Erik Dimitrov ,
Natalia Toncheva-Moncheva, Pavel Bakardzhiev ,
Rumena Stancheva, Denitsa Momekova, Aleksander
Forys, Barbara Trzebicka , Stanislav Rangelov

˜̘̏̌̔́̃́̎̆̎́̎ ̏̃̉̋̏̍̐̏̈̉̓̎̉̃̌́̋̎́̓̉̐
ȵ̛̗̒̑̆̃̉̎́-̏̂̃̉̃̋́Ȱ̏̓ ̐̏̌̉̆̓̉̌̆̎̏̋̒̉̅̉
̛̘̘̐̆̌̆̎̃̏̒̋̑ ̆̈̆̌ ̠̆̋̓̑̏̏̃̌́̋̎̃́̎̆ȟ˞̆̌̉̎
˗̟̘̟̋, ˑ̠̉̌̎́̃́ ̎̆̃́ȟˑ́̎̉̆̌́˗̙́̑́́̎̏̃́ȟ
˚̠́̅̇́̑̋̏̃́ȟˍ̎̉ː̆̏̑̄̉̆̃́ȟ˝̆̎̆̓́˟̙̏̋̏̃́ȟ
˚̆̃̆̎́˙́̎̏̌̏̃́ȟ˕̠̌̉̋́ ̙̋̏̃

˜̏̌̉̍̆̑̎̉̋̏̍̐̏̈̉̓̉̒ ̐̑̉̅́̅̆̎́
̛̘̠̐̑̏̓̉̃̏̄̂̉̎́́̋̓̉̃̎̏̒̓̒̐̑̍̏
phaeomoniella chlamydospora ̉phaeoacremonium
aleophilum ,˚̘́̒̋̏̊́̆̃,˙̠́̑̉˞̐ ́̒̏̃́ȟ˚̆̃̆̎̋́
˙́̎̏̌̏̃́ȟ˕̠̌̉̋́ ̙̋̏̃ȟ
˙̌́̅̆̎˚́̊̅̆̎̏̃

˜̘̏̉̃̋́

˜̠̑̆̅̒̓́̃̎̆̎́̐ ̏̒̓̆̑̉

˚́̄̑́̇̅́̃́̎̆̎́̏ ̘̓̌̉̆̎̉̅̏̋̌́̅̉̉̐ ̏̒̓̆̑̉

˔́̋̑̉̃́̎̆



˞˜˕˞˧˗ ˚ˍ ˠˤˍ˞˟˚˕ˣ˕˟˒

ˑ̏̋̌́̅ Ο ρ  

Ȱ̠ ̗̃̆̑̆̓̉̎-̛̛̒̅̑̇́̉̚ ̃̌́̋̎̆̒̓̉ ̍́̓̆̑̉́̌̉ȡ ̘̐̏̌̔́̃́̎̆ ̉ ̘̂̉̏̌̏̄̉̎́ ́̋̓̉̃̎̏̒̓ȱ 

˚̉̋̏̌̆̓́ ˞̠̓̏̎̏̃́1ȟ ˙̠́̑̉ ˞̐́̒̏̃́1ȟ ˚̆̃̆̎̋́ ˙́̎̏̌̏̃́1ȟ ˕̠̌̉ ˝̙́̋̏̃1ȟ ˍ̎̉ ː̆̏̑̄̉̆̃́2, 

˝̆̎̆̓́ ˟̙̏̋̏̃́2 

1˘̠́̂̏̑́̓̏̑̉ ˎ̘̉̏̌̏̄̉̎̏ ́̋̓̉̃̎̉ ̐̏̌̉̍̆̑̉ȟ ˕̎̒̓̉̓̔̓ ̐̏ ̐̏̌̉̍̆̑̉ȟ ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ 

̎́ ̎́̔̋̉̓̆ȟ ̔̌Ȣ ˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȟ ̂̌Ȣ ρπσ!ȟ ˞̠̏̉̕ ρρρσȟ ˎ̛̠̌̄́̑̉Ƞ 

2˕̎̒̓̉̓̔̓ ̐̏ ̆̋̒̐̆̑̉̍̆̎̓́̌̎́ ̠̍̏̑̏̌̏̄̉̕ȟ ̠̐́̓̏̌̏̄̉ ̉ ̠́̎̓̑̏̐̏̌̏̄̉ ̒ ̍̔̈̆̊ȟ ˎ̛̌̄́̑̒̋́ 

̠́̋́̅̆̍̉ ̎́ ̎́̔̋̉̓̆ȟ ̔̌Ȣ ˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȟ ̂̌Ȣ ςυȟ ˞̠̏̉̕ ρρρσȟ ˎ̛̠̌̄́̑̉ 

 

ˑ̏̋̌́ ̅Ο ς 

ȰSynthesis of polymer-nonphospholipid conjugates for surface modification of niosomesȱ 

Erik Dimitrov 1, Natalia Toncheva-Moncheva1, Pavel Bakardzhiev1, Rumena Stancheva1, Denitsa 

Momekova2, Aleksander Forys3, Barbara Trzebicka3, Stanislav Rangelov1 

1Institute of Polymers, Bulgarian Academy of Sciences, Bulgaria, 

2Department of Pharmaceutical Technology and Biopharmacy, Medical University of Sofia, , 

Bulgaria 

3Centre of Polymer and Carbon Materials, Polish Academy of Sciences, M. Curie-Sklodowskiej 34, 

Zabrze, Poland 



 

ˑ̏̋̌́̅ 3  

Ȱ̃ ̘̏̌̔́̃́̎̆ ̎́ ̎̏̃̉ ̋̏̍̐̏̈̉̓̎̉ ̃̌́̋̎́ ̓̉̐ ȵ̛̗̒̑̆̃̉̎́-̏̂̃̉̃̋́Ȱ ̏̓ ̐̏̌̉̆̓̉̌̆̎̏̋̒̉̅ ̉ 

̘̐̆̌̆̎ ̛̃̏̒̋ ̘̑̆̈ ̠̆̌̆̋̓̑̏̏̃̌́̋̎̃́̎̆ȱ 

˞̆̌̉̎ ˗̟̘̟̋,1 ˑ ̠̉̌̎́ ˜́̎̆̃́ȟ1 ˑ ́̎̉̆̌́ ˗̙́̑́́̎̏̃́ȟ2 ̊ ̠́̅ ˙́̑̋̏̃́ȟ3 ̱ ̎̉ ː̆̏̑̄̉̆̃́ȟ4 ̋ ̆̎̆̓́ 

˟̙̏̋̏̃́ȟ4 ̊ ̆̃̆̎́ ˙́̎̏̌̏̃́ȟ1 ̞ ̠̌̉ ˝̙́̋̏̃1 

1˘̠́̂̏̑́̓̏̑̉ ˎ̘̉̏̌̏̄̉̎̏ ́̋̓̉̃̎̉ ̐̏̌̉̍̆̑̉ȟ ˕̎̒̓̉̓̔̓ ̐̏ ̐̏̌̉̍̆̑̉ȟ ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ ̎́ 

̎́̔̋̉̓̆ȟ ̔̌Ȣ ˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȟ ̂̌Ȣ ρπσˍȟ ˞̠̏̉̕Ƞ  

2 ˕̎̒̓̉̓̔̓ ̐̏ ̘̏̐̓̉̎̉ ̍́̓̆̑̉́̌̉ ̉ ̖̓̆̎̏̌̏̄̉̉ȟ ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ ̎́ ̎́̔̋̉̓̆ȟ ̔̌Ȣ ˍ̋́̅Ȣ ːȢ 

ˎ̘̏̎̆̃ȟ ̂̌Ȣ ρπωȟ ˞̠̏̉̕Ƞ  

3 ˕̎̒̓̉̓̔̓ ̐̏ ̠̍̉̋̑̏̂̉̏̌̏̄̉ȟ ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ ̎́ ̎́̔̋̉̓̆ȟ ̔̌Ȣ ˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȟ ̂̌Ȣ ςφȟ 

˞̠̏̉̕Ƞ  

4 ˕̎̒̓̉̓̔̓ ̐̏ ̆̋̒̐̆̑̉̍̆̎̓́̌̎́ ̠̍̏̑̏̌̏̄̉̕ȟ ̠̐́̓̏̌̏̄̉ ̉ ̠́̎̓̑̏̐̏̌̏̄̉ ̒ ̍̔̈̆̊ȟ ˎ̛̌̄́̑̒̋́ 

̠́̋́̅̆̍̉ ̎́ ̎́̔̋̉̓̆ȟ ̔̌Ȣ ˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȟ ̂̌Ȣ ςυȟ ˞̠̏̉̕ 

 

ˑ̏̋̌́̅ 4  

Ȱ̃ ̏̌̉̍̆̑̎̉ ̋̏̍̐̏̈̉̓̉ ̒ ̐̑̉̅́̅̆̎́ ̛̘̐̑̏̓̉̃̏̄̂̉̎́ ́̋̓̉̃̎̏̒̓ ̠̒̐̑̍̏ ÐÈÁÅÏÍÏÎÉÅÌÌÁ 

ÃÈÌÁÍÙÄÏÓÐÏÒÁ ̉ ÐÈÁÅÏÁÃÒÅÍÏÎÉÕÍ ÁÌÅÏÐÈÉÌÕÍȱ  

˚́̒̋̏ ˚̘́̆̃1ȟ ˙̠́̑̉ ˞̐́̒̏̃́1ȟ ˚̆̃̆̎̋́ ˙́̎̏̌̏̃́1ȟ ˕̠̌̉ ˝̙́̋̏̃1ȟ ˙̌́̅̆̎ ˚́̊̅̆̎̏̃2 

1˘̠́̂̏̑́̓̏̑̉ ˎ̘̉̏̌̏̄̉̎̏ ́̋̓̉̃̎̉ ̐̏̌̉̍̆̑̉ȟ ˕̎̒̓̉̓̔̓ ̐̏ ̐̏̌̉̍̆̑̉ȟ ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ ̎́ 

̎́̔̋̉̓̆ȟ ̔̌Ȣ ˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȟ ̂̌Ȣ ρπσ!ȟ ˞̠̏̉̕ ρρρσȟ ˎ̛̠̌̄́̑̉Ƞ 

2˘̠́̂̏̑́̓̏̑̉ ̐̏ ̘̍̉̋̑̏̂̉̏̌̏̄̉̎̉ ̖̓̆̎̏̌̏̄̉̉ȟ ˍ̄̑́̑̆̎ ̔̎̉̃̆̑̒̉̓̆̓ȟ ˜̌̏̃̅̉̃ 4000, 

ˎ̛̠̌̄́̑̉ 



 

˜̏̒̓̆̑ Ο ρ  

Ȱ̊ ́̎̏̄̆̌̏̃̆ ̏̓ ̐̑̉̑̏̅̎̉ ̐̑̏̅̔̋̓̉ ̈́ ̠̅̏̒̓́̃̎̆ ̎́ ̐̑̏̓̉̃̏̓̔̍̏̑̎̉ ̃̆̆̒̓̃́̚ȱ 

˗Ȣ ˗́̍̆̎̏̃́1ȟ  ˞Ȣ ˞̉̍̆̏̎̏̃2ȟ ˘Ȣ ˝́̅̆̃́3ȟ ˗Ȣ ˖̘̏̎̆̃́3ȟ ˜Ȣ˜̆̓̑̏̃1 

1˕̎̒̓̉̓̔̓ ̐̏ ̐̏̌̉̍̆̑̉ȟ ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ ̎́ ̎́̔̋̉̓̆ȟ ̔̌Ȣ ȵˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȱȟ ̂̌Ȣ ρπσˍȟ ρρρσ 

˞̠̏̉̕ȟ ˎ̛̠̌̄́̑̉ 

2˕̎̒̓̉̓̔̓ ̐̏ ̘̏̑̄́̎̉̎́ ̖̠̉̍̉ ̒ ˣ̛̆̎̓̑ ̐̏ ̖̠̉̓̏̉̍̉̕ȟ ̔̌Ȣ ȵˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȱȟ ̂̌Ȣ ωȟ ρρρσ ˞̠̏̉̕ȟ 

ˎ̛̠̌̄́̑̉ 

3˗́̓̆̅̑́ ̐̏ ̠́̑̍́̋̏̌̏̄̉̕ȟ ̠́̑̍́̋̏̓̆̑́̐̉̕ ̉ ̠̓̏̋̒̉̋̏̌̏̄̉ȟ ˡ̗̘́̑̍́̆̃̓̉̆̎ ́̋̔̌̓̆̓̕ȟ 

˙̗̆̅̉̉̎̒̋̉ ̔̎̉̃̆̑̒̉̓̆̓- ˞ ̠̏̉̕ȟ  1000 ˞ ̠̏̉̕ȟ ˎ̛̠̌̄́̑̉ 

 

˜̏̒̓̆̑ Ο ς 

ȰCiprofloxacin-loaded mixed polymeric micelles: Effects of micellar concentration on bacterial biofilm 

detachment Ȱ 

Ts. Damyanova1, R. Stancheva2, I. Zhivkova3, P.D. Dimitrova1, Ts. Paunova-Krasteva1, E. Haladjova2 

1 The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences; 

2 Institute of Polymers, Bulgarian Academy of Sciences; 

3&ÁÃÕÌÔÙ ÏÆ "ÉÏÌÏÇÙȟ 3ÏÆÉÁ 5ÎÉÖÅÒÓÉÔÙ Ȱ3ÔȢ +ÌÉÍÅÎÔ /ÈÒÉÄÓËÉȱ 

 

˜̏̒̓̆̑ Ο σ  

ȰNovel biocompatible anti-biofilm agents based on mixed polymeric micellesȱ 

R. Stancheva,1 E. Haladjova,1 Ts. Paunova-Krasteva,2 P. Dimitrova,2 T. Damyanova,2 T. Topouzova-

Hristova,3 S. Stoitsova,2 P. Petrov1 

1Institute of Polymers, Bulgarian Academy of Sciences 

 2The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences 

 3&ÁÃÕÌÔÙ ÏÆ "ÉÏÌÏÇÙȟ 3ÏÆÉÁ 5ÎÉÖÅÒÓÉÔÙ Ȱ3ÔȢ +ÌÉÍÅÎÔ /ÈÒÉÄÓËÉȱ 



˜̏̒̓̆̑ Ο τ  

ȰFibrous composites based on PLA/PVP/Hydrozincite - antibacterial and photocatalytic efficiencyȱ  

Silvia Dimova1, Katerina Zaharieva2, Venelin Hubenov3, Iva Varbacheva3, Georgy Grancharov1, Filip 

Ublekov1, Hristo Penchev1, Maria Shipochka4, Ognian Dimitrov5, Irina Stambolova4 

1Institute of Polymers, Bulgarian Academy of Sciences, Sofia, Bulgaria 

2Institute of -ÉÎÅÒÁÌÏÇÙ ÁÎÄ #ÒÙÓÔÁÌÌÏÇÒÁÐÈÙ ȰˍËÁÄȢ )Ȣ +ÏÓÔÏÖȱȟ "ÕÌÇÁÒÉÁÎ !ÃÁÄÅÍÙ ÏÆ 3ÃÉÅÎÃÅÓȟ Sofia, 

Bulgaria 

3The Stephan Angeloff Institute of Microbiology, Bulgarian Academy of Sciences, Sofia, Bulgaria 

4Institute of General and Inorganic Chemistry, Bulgarian Academy of Sciences, Sofia, Bulgaria 

5Institute of Electrochemistry and Energy Systems Ȱ!ÃÁÄÅÍÉÃÉÁÎ %ÖÇÅÎÉ "ÕÄÅÖÓËÉȱȟ "ÕÌÇÁÒÉÁÎ 

Academy of Sciences, Sofia, Bulgaria 

 

˜̏̒̓̆̑ Ο υ  

Ȱ̃ ̘̏̌̔́̃́̎̆ ̎́ ̑˚-̘̔̃̒̓̃̉̓̆̌̎̉ ̖̉̅̑̏̄̆̌̏̃̆ ̎́ ̏̒̎̏̃́̓́ ̎́ ̐̑̉̑̏̅̎̉ ̐̑̏̅̔̋̓̉ȱ  

˞̠̓̉̌̉̎́ ˞̠̓̏̎̏̃́1, ̠ Ȣ ˗́̍̆̎̏̃́1,  ˞ Ȣ ˞̉̍̆̏̎̏̃2ȟ ˜Ȣ˜̆̓̑̏̃1 

1˕̎̒̓̉̓̔̓ ̐̏ ̐̏̌̉̍̆̑̉ȟ ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ ̎́ ̎́̔̋̉̓̆ȟ ̔̌Ȣ ȵˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȱȟ ̂̌Ȣ ρπσˍȟ ρρρσ 

˞̠̏̉̕ȟ ˎ̛̠̌̄́̑̉  

2˕̎̒̓̉̓̔̓ ̐̏ ̘̏̑̄́̎̉̎́ ̖̠̉̍̉ ̒ ˣ̛̆̎̓̑ ̐̏ ̖̠̉̓̏̉̍̉̕ȟ ̔̌Ȣ ȵˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȱȟ ̂̌Ȣ ωȟ ρρρσ ˞̠̏̉̕ȟ 

ˎ̛̠̌̄́̑̉ 

 

˜̏̒̓̆̑ Ο φ 

ȰMulticomponent hydrophilic polymer networks as potential dexamethasone delivery platformsȱ  

Mariela Alexandrova1, Dilyana Georgieva2, Sijka Ivanova1, Bistra Kostova2, Darinka Christova1 

1Institute of Polymers, Bulgarian Academy of Sciences 

2Department of Pharmaceutical Technology and Biopharmacy, Faculty of Pharmacy, Medical 

University of Sofia 

 

˜̏̒̓̆̑ Ο χ  

ȰPoly(N,N-ÄÉÍÅÔÈÙÌÁÃÒÙÌÁÍÉÄÅɊȾɼȤÃÙÃÌÏÄÅØÔÒÉÎ  ÎÁÎÏÇÅÌ ÆÏÒ ÄÒÕÇ ÄÅÌÉÖÅÒÙȱ 

Siyka Stoilova 1,2, Yavor Danov 1, Bistra Kostova2, Petar Petrov 1 

1Institute of Polymers, Bulgarian Academia of Science, Acad. G.Bonchev St. bl. 103-A, 1113 Sofia, 

Bulgaria 

2University of Sofia, 2 Dunav St., 1000 Sofia, Bulgaria 



2Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Acad. 

G. Bonchev St., bl. 9, 1113 Sofia, Bulgaria 

˜̏̒̓̆̑ Ο ψ  

Ȱ̃ ̘̏̌̔́̃́̎̆ ̎́ ̛̛̏̒̏̑̒̅̑̇́̉̕̕̚ ̐̏̌̉̍̆̑̎̉ ̅̏̂́̃̋̉ ̎́ ̏̒̎̏̃́ ̗̑̆̉̋̌̉̑́̎ ˜˒˟ȱ 

˞̉̍̏̎́ ˔̖́̏̃́ȟ ˕̃̆̌̉̎́ ˣ̘́̆̃́ȟ ˗̝̏̌̏ ˟̑̏̆̃ȟ ˏ̉̏̌̆̓́ ˙̉̓̏̃́  

˕̎̒̓̉̓̔̓ ̐̏ ̐̏̌̉̍̆̑̉ - ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ ̎́ ̎́̔̋̉̓̆, ̔ ̌Ȣ ˍ̋́̅̆̍̉̋ ː̆̏̑̄̉ ˎ̘̏̎̆̃ ̂̌Ȣ ρπσ, 

˞̠̏̉̕ 

 

˜̏̒̓̆̑ Ο ω 
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Oyundari Tumurbaatar1, Hristina Lazarova1, Margarita Popova1, Violeta Mitova2 and Neli Koseva2 

1Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Acad. 

G. Bonchev St., bl. 9, 1113 Sofia, Bulgaria 

2Institute of Polymers, Bulgarian Academy of Sciences, Acad. G. Bonchev St., bl. 103A, 1113 Sofia 

 

˜̏̒̓̆̑ Ο ρπ  

ȰHybrid porous silica ɀ biopolymer carriers for target delivery of Curcuminȱ 

Ivalina Trendafilova1, Denitsa Momekova2 , Hristina Lazarova1, Neli Koseva3, Margarita Popova1  

1 Institute of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Sofia 

1113, Bulgaria  

2 Faculty of Pharmacy, Medical University of Sofia, Sofia, 1000, Bulgaria  

3 Institute of Polymers, Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria  

 

˜̏̒̓̆̑ Ο ρρ 

ȰSynthesis of grafting agents for modification of egg shell membraneȱ 

Antonia Bakalova, Desislava Dineva, Yana Petrova, Zornica Todorova 

Institute of Polymers, Bulgarian Academy of Sciences, Acad. G. Bonchev St., bl. 103A, 1113 Sofia, 

Bulgaria 

 

˜̏̒̓̆̑ Ο ρς  

ȰSilica nanoparticles derived from agrarian  wastesȱ 

Ioanna Veleva1, Oyundari Tumurbaatar2, Hristina Lazarova2, Margarita Popova2, Violeta Mitova1 and 

Neli Koseva1 

1Institute of Polymers, Bulgarian Academy of Sciences, Acad. G. Bonchev St., bl. 103A, 1113 Sofia, 

Bulgaria 



 

˜̏̒̓̆̑ Ο ρσ  

ȰSolid lipid nanoparticles as vehicles for quinine delivery- synthesis and characterizationȱ  

 Stephaniya Gaydarova2, Denitsa Nikolova1, Christo Tzachev2, Konstans Ruseva1, Elena Vasileva1 

1Laboratory on Structure and Properties of Polymers, Faculty of Chemistry and Pharmacy, Sofia 

University "St. Kliment Ohridski", 1, J. Bourcheir blvd., 1164- Sofia, Bulgaria;  

2Laboratory of Pharmaceutical technology and biopharmacy, Faculty of chemistry and pharmacy, 

Sofia University "St. Kliment Ohridski", 1, J. Bourcheir blvd., 1164- Sofia, Bulgaria                     

 

˜̏̒̓̆̑ Ο ρτ  

ȰNovel hybrid materials obtained via polymer-controlled calcium phosphate formationȱ 

Konstans Ruseva 1, Marin Simeonov 1, Elena  Dyulgerova2, Pavletta Shestakova3, Elena Vassileva1 

1 Laboratory on Structure and Properties of Polymers, Faculty of Chemistry and Pharmacy, University 

of Sofia, 1, James Bourchier blvd., 1164 Sofia, Bulgaria 

2 Faculty of Dental Medicine, Medical University, 1, G. Sofiiski Str., 1431 Sofia, Bulgaria 

3 Institu te of Organic Chemistry with Centre of Phytochemistry, Bulgarian Academy of Sciences, Acad. 

G. Bonchev Str., Bl. 9, 1113 Sofia, Bulgaria 

 

˜̏̒̓̆̑ Ο ρυ  

Ȱ̠ ̏̎̓̑̏̌̉̑́̎́ ̠̐̑̏̍̎́ ̎́ ̏̑̍́̓́̕ ̎́ ̅̃̔̒̌̏̆̎ ̐̏̌̉̍̆̑̆̎ ̖̉̅̑̏̄̆̌ ̐̏̒̑̆̅̒̓̃̏̍ ̛̙̃̎̎̉ 

̒̓̉̍̔̌̉ȱ 

˚̉̋̏̌́̊ ̃ ̆̓̑̏̃ ȟ ˗̏̎̒̓́̎̒ ˝̔̒̆̃́ȟ ˒̌̆̎́ ˏ́̒̉̌̆̃́ 

ˡ́̋̔̌̓̆̓ ̐̏ ̖̠̉̍̉ ̉ ̗̠́̑̍́̉̕ ̛̋̍ ˞ˠ ͼ̒̃Ȣ ˗̌̉̍̆̎̓ ˛̖̑̉̅̒̋̉ͼ 

 

˜̏̒̓̆̑ Ο ρ6 

Ȱ̊ ̏̃̉ ̆̌̆̋̓̑̏̏̃̌́̋̎̆̎̉ ̍́̓̆̑̉́̌̉ ̏̓ ̘̐̏̌̉̍̌̆̎́ ̋̉̒̆̌̉̎́ ̉ ̐̑̏̉̈̃̏̅̎̏ ̎́ ̖̉̓̏̈́̎́ ̉ ό-

̖̖̉̅̑̏̋̒̉̉̎̏̌̉̎́ȡ ˜̘̏̌̔́̃́̎̆ȟ ̖̏́̑́̋̓̆̑̉̈̉̑́̎̆ ̉ ̐̑̏̓̉̃̏̓̔̍̏̑̎́ ́̋̓̉̃̎̏̒̓ȱ 

˕Ȣ ˍ̎́̒̓́̒̏̃́1ȟ ˙Ȣ ˕̄̎́̓̏̃́1ȟ ˕Ȣ ˝̙́̋̏̃1ȟ ˚Ȣ ˙́̎̏̌̏̃́1ȟ ˍȢ ː̆̏̑̄̉̆̃́2ȟ ˝Ȣ ˟̙̏̋̏̃́2 
1˘̠́̂̏̑́̓̏̑̉ ˎ̘̉̏̌̏̄̉̎̏ ́̋̓̉̃̎̉ ̐̏̌̉̍̆̑̉ȟ ˕̎̒̓̉̓̔̓ ̐̏ ̐̏̌̉̍̆̑̉ȟ ˎ̛̌̄́̑̒̋́ ̠́̋́̅̆̍̉ ̎́ 

̎́̔̋̉̓̆ȟ  ˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȟ ̂̌Ȣ ρπσˍȟ ρρρσ ˞̠̏̉̕ȟ ˎ̛̠̌̄́̑̉Ƞ  

2˕̎̒̓̉̓̔̓ ̐̏ ̆̋̒̐̆̑̉̍̆̎̓́̌̎́ ̠̍̏̑̏̌̏̄̉̕ȟ ̠̐́̓̏̌̏̄̉ ̉ ̠́̎̓̑̏̐̏̌̏̄̉ ̒ ̍̔̈̆̊ȟ ˎ̛̌̄́̑̒̋́ 

̠́̋́̅̆̍̉ ̎́ ̎́̔̋̉̓̆ȟ ˍ̋́̅Ȣ ːȢ ˎ̘̏̎̆̃ȟ ̂̌Ȣ ςυȟ ρρρσ ˞̠̏̉̕ȟ ˎ̛̠̌̄́̑̉ 

 





ˑ˛˗˘ˍˑ˕



ˑ̏̋̌́̅ ρ
ʂɺɽʈʎɽʊʀʅ-ʉʒɼʒʈɾɸʑʀ ɺʃɸʂʅɽʉʊʀ ʄɸʊɽʈʀɸʃʀ: 

ʇʆʃʋʏɸɺɸʅɽ ʀ ɹʀʆʃʆɻʀʏʅɸ ɸʂʊʀɺʅʆʉʊ 

 

ʅʠʢʦʣʝʪʘ ʉʪʦʷʥʦʚʘ1, ʄʘʨʠʷ ʉʧʘʩʦʚʘ1, ʅʝʚʝʥʢʘ ʄʘʥʦʣʦʚʘ1, ʀʣʠʷ ʈʘʰʢʦʚ1, 

ɸʥʠ ɻʝʦʨʛʠʝʚʘ2, ʈʝʥʝʪʘ ʊʦʰʢʦʚʘ2 

 

1ʃʘʙʦʨʘʪʦʨʠʷ ɹʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʧʦʣʠʤʝʨʠ, ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ, ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ 

ʥʘʫʢʠʪʝ, ʫʣ. ɸʢʘʜ. ɻ. ɹʦʥʯʝʚ, ʙʣ. 103A, ʉʦʬʠʷ 1113, ɹʲʣʛʘʨʠʷ; 
2ʀʥʩʪʠʪʫʪ ʧʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ, ʧʘʪʦʣʦʛʠʷ ʠ ʘʥʪʨʦʧʦʣʦʛʠʷ ʩ ʤʫʟʝʡ, ɹʲʣʛʘʨʩʢʘ 

ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʫʣ. ɸʢʘʜ. ɻ. ɹʦʥʯʝʚ, ʙʣ. 25, ʉʦʬʠʷ 1113, ɹʲʣʛʘʨʠʷ; 

 

ʂʚʝʨʮʝʪʠʥʲʪ (QUE) ʝ ʬʣʘʚʦʥʦʠʜ, ʢʦʡʪʦ ʩʝ ʩʲʜʲʨʞʘ ʚ ʛʦʣʝʤʠ ʢʦʣʠʯʝʩʪʚʘ ʚ 

ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʧʣʦʜʦʚʝ ʠ ʟʝʣʝʥʯʫʮʠ. ʊʦʚʘ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʦ ʩʲʝʜʠʥʝʥʠʝ ʧʨʠʪʝʞʘʚʘ 

ʟʘʙʝʣʝʞʠʪʝʣʥʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ, ʧʨʦʪʠʚʦʚʲʟʧʘʣʠʪʝʣʥʠ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ ʠ 

ʧʨʦʪʠʚʦʪʫʤʦʨʥʠ ʩʚʦʡʩʪʚʘ. ɹʠʦʥʘʣʠʯʥʦʩʪʪʘ ʥʘ ʪʦʚʘ ʩʲʝʜʠʥʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʫʚʝʣʠʯʠ ʯʨʝʟ 

ʥʝʛʦʚʘʪʘ ʘʤʦʨʬʠʟʘʮʠʷ. ɽʜʠʥ ʦʙʝʱʘʚʘʱ ʧʦʜʭʦʜ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʪʦʚʘ ʦʛʨʘʥʠʯʝʥʠʝ ʝ 

ʚʢʣʶʯʚʘʥʝʪʦ ʤʫ ʚ ʧʦʜʭʦʜʷʱʠ ʤʠʢʨʦ- ʠ ʥʘʥʦʚʣʘʢʥʝʩʪʠ ʧʦʣʠʤʝʨʥʠ ʥʦʩʠʪʝʣʠ, ʧʦʣʫʯʝʥʠ 

ʯʨʝʟ ʝʣʝʢʪʨʦʦʚʣʘʢʥʷʚʘʥʝ. 

ʇʦʣʫʯʝʥʠ ʙʷʭʘ ʥʦʚʠ ʥʘʥʦʚʣʘʢʥʝʩʪʠ ʤʘʪʝʨʠʘʣʠ, ʩʲʜʲʨʞʘʱʠ ʮʝʣʫʣʦʟʝʥ ʘʮʝʪʘʪ (CA) 

ʠ ʧʦʣʠʝʪʠʣʝʥ ʛʣʠʢʦʣ (PEG), ʥʘʪʦʚʘʨʝʥʠ ʩ ʧʨʠʨʦʜʥʦʪʦ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʦ ʩʲʝʜʠʥʝʥʠʝ ï 

ʢʚʝʨʮʝʪʠʥ, ʢʘʢʪʦ ʠ ʙʝʰʝ ʦʮʝʥʝʥʘ ʙʠʦʣʦʛʠʯʥʘʪʘ ʠʤ ʘʢʪʠʚʥʦʩʪ1. ʇʦʣʫʯʝʥʠʪʝ ʥʦʚʠ 

ʤʘʪʝʨʠʘʣʠ ʙʷʭʘ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠ ʯʨʝʟ ʩʢʘʥʠʨʘʱʘ ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ, ʀʏ-

ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʝʥ ʘʥʘʣʠʟ, ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʲʛʲʣ ʥʘ ʦʤʦʢʨʷʥʝ 

ʩʧʨʷʤʦ ʚʦʜʘ, ʜʠʬʝʨʝʥʮʠʘʣʥʘ ʩʢʘʥʠʨʘʱʘ ʢʘʣʦʨʠʤʝʪʨʠʷ ʠ UV-VIS ʩʧʝʢʪʨʦʩʢʦʧʠʷ. 

ɺʣʘʢʥʝʩʪʠʷʪ CA/PEG/QUE ʤʘʪʝʨʠʘʣ ʧʨʦʷʚʠ ʚʠʩʦʢʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʠ ʮʠʪʦʪʦʢʩʠʯʥʘ 

ʘʢʪʠʚʥʦʩʪ ʩʧʨʷʤʦ ʜʚʝ ʨʘʢʦʚʠ ʢʣʝʪʲʯʥʠ ʣʠʥʠʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʨʘʟʢʨʠʚʘʪ 

ʢʚʝʨʮʝʪʠʥ-ʩʲʜʲʨʞʘʱʠʪʝ ʤʘʪʝʨʠʘʣʠ ʢʘʪʦ ʦʙʝʱʘʚʘʱʠ ʢʘʥʜʠʜʘʪʠ ʟʘ ʙʠʦʤʝʜʠʮʠʥʩʢʠ ʠ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʮʝʣʫʣʦʟʝʥ ʘʮʝʪʘʪ, ʢʚʝʨʮʝʪʠʥ, ʝʣʝʢʪʨʦʦʚʣʘʢʥʷʚʘʥʝ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠ 

ʠ ʧʨʦʪʠʚʦʪʫʤʦʨʥʠ ʩʚʦʡʩʪʚʘ; 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ɸʚʪʦʨʠʪʝ ʠʟʢʘʟʚʘʪ ʩʚʦʷʪʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʄʆʅ ʟʘ ʬʠʥʘʥʩʦʚʘʪʘ 

ʧʦʜʢʨʝʧʘ ʧʦ ʅʘʮʠʦʥʘʣʥʘʪʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ Ăʀʥʦʚʘʪʠʚʥʠ ʥʠʩʢʦʪʦʢʩʠʯʥʠ ʙʠʦʣʦʛʠʯʥʦ 

ʘʢʪʠʚʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʝʮʠʟʥʘ ʤʝʜʠʮʠʥʘ (ɹʠʦɸʢʪʠʚʄʝʜ)ñ, ʦʜʦʙʨʝʥʘ ʩ ʈʄʉ ˉ658 ʦʪ 

14.09.2018 ʛ., ʜʦʛʦʚʦʨ ɼʆ1-217/30.11.2018 ʠ ʩʧʦʨʘʟʫʤʝʥʠʷ ɼʆ1-323/18.12.2019, ɼʆ1-

358/17.12.2020 ʠ ɼʆ1-278/03.12.2021. 

                                            
1 Nikoleta Stoyanova, Mariya Spasova, Nevena Manolova, Iliya Rashkov, Ani Georgieva, Reneta Toshkova; 

Antioxidants. 2020, 9 (232), 1-16. 
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Recently one of the fastest growing areas in the modern pharmaceutical science and 

technology is targeted drug delivery. The practical realization of this concept is possible thanks 

to recent advances in nanotechnology. In the field of nanoscale drug carriers, niosomes attract 

increasing scientific interest as a novel drug delivery system and offer several advantages as 

vesicles for drug encapsulation, codelivery of lipophilic/water insoluble and hydrophilic 

compounds, biocompatibility, low-immunogenicity, stability (physical, chemical and osmotic) 

and controlled release and targeting properties. In general, niosomes are composed of nonionic 

surfactants and cholesterol. The amphiphilic properties of surfactant molecules enable them to 

form bilayer structures by self-assembly in aqueous media. By adding appropriately designed 

polymers, niosomes membranes can be modified. This strategy offers many possibilities for 

fabricating highly effective carriers which, in addition, can release the incorporated drugs in a 

controlled manner. In this regard, non-phospholipid conjugates of poly(2-isopropyl-2-

oxazoline) or polyglycidol were synthesized and characterized in detail using ñclickò chemistry 

reactions. Novel noisome formulations using various surfactants and the polymer amphiphiles 

were prepared and characterized in terms of size, size distribution, and morphology. 

 

Keywords: click chemistry, niosomes, polycaprolactone, polyglycidol 
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ˑ̏̋̌́̅ σ
ʇʆʃʋʏɸɺɸʅɽ ʅɸ ʅʆɺʀ ʂʆʄʇʆɿʀʊʅʀ ɺʃɸʂʅɸ ʊʀʇ 

Ăʉʒʈʎɽɺʀʅɸ-ʆɹɺʀɺʂɸñ ʆʊ ʇʆʃʀɽʊʀʃɽʅʆʂʉʀɼ ʀ ʇʏɽʃɽʅ 

ɺʆʉʒʂ ʏʈɽɿ ɽʃɽʂʊʈʆʆɺʃɸʂʅʗɺɸʅɽ 

 

ʉʝʣʠʥ ʂʶʯʶʢ,1 ɼʠʣʷʥʘ ʇʘʥʝʚʘ,1 ɼʘʥʠʝʣʘ ʂʘʨʘʰʘʥʦʚʘ,2 ʅʘʜʷ ʄʘʨʢʦʚʘ,3 ɸʥʠ 

ɻʝʦʨʛʠʝʚʘ,4 ʈʝʥʝʪʘ ʊʦʰʢʦʚʘ,4 ʅʝʚʝʥʘ ʄʘʥʦʣʦʚʘ,1 ʀʣʠʷ ʈʘʰʢʦʚ1 
 

1 ʃʘʙʦʨʘʪʦʨʠʷ ɹʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʧʦʣʠʤʝʨʠ, ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ, ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ 
ʥʘʫʢʠʪʝ, ʫʣ. ɸʢʘʜ. ɻ. ɹʦʥʯʝʚ, ʙʣ. 103ɸ, ʉʦʬʠʷ; 2 ʀʥʩʪʠʪʫʪ ʧʦ ʦʧʪʠʯʥʠ ʤʘʪʝʨʠʘʣʠ ʠ 

ʪʝʭʥʦʣʦʛʠʠ, ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʫʣ. ɸʢʘʜ. ɻ. ɹʦʥʯʝʚ, ʙʣ. 109, ʉʦʬʠʷ; 3 ʀʥʩʪʠʪʫʪ 

ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʷ, ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʫʣ. ɸʢʘʜ. ɻ. ɹʦʥʯʝʚ, ʙʣ. 26, ʉʦʬʠʷ; 4 

ʀʥʩʪʠʪʫʪ ʧʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʤʦʨʬʦʣʦʛʠʷ, ʧʘʪʦʣʦʛʠʷ ʠ ʘʥʪʨʦʧʦʣʦʛʠʷ ʩ ʤʫʟʝʡ, ɹʲʣʛʘʨʩʢʘ 

ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʫʣ. ɸʢʘʜ. ɻ. ɹʦʥʯʝʚ, ʙʣ. 25, ʉʦʬʠʷ 

 

ʈʘʟʨʘʙʦʪʝʥ ʝ ʦʨʠʛʠʥʘʣʝʥ ʧʦʜʭʦʜ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʢʦʤʧʦʟʠʪʥʠ ʚʣʘʢʥʘ ʩʲʩ ʩʪʨʫʢʪʫʨʘ 

Ăʩʲʨʮʝʚʠʥʘ-ʦʙʚʠʚʢʘñ, ʦʪ ʧʦʣʠʝʪʠʣʝʥʦʢʩʠʜ/ʧʯʝʣʝʥ ʚʦʩʲʢ ʯʨʝʟ ʝʣʝʢʪʨʦʦʚʣʘʢʥʷʚʘʥʝ, ʢʘʪʦ 

ʩʲʨʮʝʚʠʥʘʪʘ ʝ ʠʟʛʨʘʜʝʥʘ ʦʪ ʧʦʣʠʝʪʠʣʝʥʦʢʩʠʜ (PEO), ʘ ʦʙʚʠʚʢʘʪʘ - ʦʪ ʧʯʝʣʝʥ ʚʦʩʲʢ (BW) 

[1]. ʊʦʟʠ ʪʠʧ ʚʣʘʢʥʘ ʙʷʭʘ ʧʦʣʫʯʝʥʠ ʙʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʟʘ ʢʦʘʢʩʠʘʣʥʦ 

ʝʣʝʢʪʨʦʦʚʣʘʢʥʷʚʘʥʝ. ʇʦʣʫʯʘʚʘʥʝʪʦ ʠʤ ʙʝʰʝ ʦʪʜʘʜʝʥʦ ʥʘ ʩʘʤʦʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ BW ʥʘ 

ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ ʚʣʘʢʥʘʪʘ ʚ ʧʨʦʮʝʩʘ ʥʘ ʝʣʝʢʪʨʦʦʚʣʘʢʥʷʚʘʥʝ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʚʣʘʢʥʘʪʘ 

ʙʝʰʝ ʜʦʢʘʟʘʥʘ ʯʨʝʟ ʨʝʥʪʛʝʥʦʚʘ ʬʦʪʦʝʣʝʢʪʨʦʥʥʘ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʩʢʘʥʠʨʘʱʘ ʠ 

ʪʨʘʥʩʤʠʩʠʦʥʥʘ ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ 5-ʥʠʪʨʦ-8-ʭʠʜʨʦʢʩʠʭʠʥʦʣʠʥ 

ʢʘʪʦ ʤʦʜʝʣʥʦ ʣʝʢʘʨʩʪʚʝʥʦ ʚʝʱʝʩʪʚʦ ʚʲʚ ʚʣʘʢʥʘʪʘ ʧʦʟʚʦʣʠ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʚʣʘʢʥʝʩʪʠ 

ʤʘʪʝʨʠʘʣʠ ʩ ʘʥʪʠʤʠʢʨʦʙʥʘ ʠ ʧʨʦʪʠʚʦʨʘʢʦʚʘ ʘʢʪʠʚʥʦʩʪ ʠ ʩ ʜʦʙʨʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ 

ʥʦʨʤʘʣʥʠ ʯʦʚʝʰʢʠ ʢʣʝʪʢʠ. ʊʝʟʠ ʧʨʝʜʠʤʩʪʚʘ ʥʘ ʥʦʚʠʪʝ ʤʘʪʝʨʠʘʣʠ ʛʠ ʧʨʘʚʷʪ 

ʧʝʨʩʧʝʢʪʠʚʥʠ ʢʘʪʦ ʥʦʩʠʪʝʣʠ ʥʘ ʣʝʢʘʨʩʪʚʝʥʠ ʚʝʱʝʩʪʚʘ ʩ ʧʦʪʝʥʮʠʘʣ ʟʘ ʙʠʦʤʝʜʠʮʠʥʩʢʦ 

ʧʨʠʣʦʞʝʥʠʝ. 

 

[1] Kyuchyuk S., Paneva D., Karashanova D., Markova N., Georgieva A., Toshkova R., 

Manolova N., Rashkov I. Macromolecular Bioscience First published: 22 April 2022; 

https://doi.org/10.1002/mabi.202200015. 
 

ʂʣʶʯʦʚʠ ʜʫʤʠ: 

ʧʯʝʣʝʥ ʚʦʩʲʢ; ʧʦʣʠʝʪʠʣʝʥʦʢʩʠʜ; ʩʘʤʦʦʨʘʛʥʠʟʘʮʠʷ;ʩʲʨʮʝʚʠʥʘ-ʦʙʚʠʚʢʘ; 

ʝʣʝʢʪʨʦʦʚʣʘʢʥʷʚʘʥʝ; ʘʥʪʠʤʠʢʨʦʙʥʘ ʘʢʪʠʚʥʦʩʪ; ʧʨʦʪʠʚʦʨʘʢʦʚʘ ʘʢʪʠʚʥʦʩʪ 
 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: 

ɸʚʪʦʨʠʪʝ ʠʟʢʘʟʚʘʪ ʙʣʘʛʦʜʘʨʥʦʩʪʪʘ ʩʠ ʥʘ ʌʦʥʜ Ăʅʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷñ (ɼʦʛʦʚʦʨ ʂP-

06-N39/13/2019) ʟʘ ʬʠʥʘʥʩʦʚʘʪʘ ʧʦʜʢʨʝʧʘ. ɺ ʪʝʟʠ ʠʟʩʣʝʜʚʘʥʠʷ ʝ ʠʟʧʦʣʟʚʘʥʦ ʦʙʦʨʫʜʚʘʥʝ 

ʥʘ ʈʘʟʧʨʝʜʝʣʝʥʘʪʘ ʥʘʫʯʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʀʅʌʈɸʄɸʊ, ʯʘʩʪ ʦʪ ʅʘʮʠʦʥʘʣʥʘʪʘ 

ʧʲʪʥʘ ʢʘʨʪʘ ʥʘ ɹʲʣʛʘʨʠʷ ʟʘ ʥʘʫʯʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʜʢʨʝʧʝʥʘ ʬʠʥʘʥʩʦʚʦ ʦʪ 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ. 



ˑ̏̋̌́̅ τ
ʇʆʃʀʄɽʈʅʀ ʂʆʄʇʆɿʀʊʀ ʉ ʇʈʀɼɸɼɽʅɸ ʇʈʆʊʀɺʆɻʒɹʀʏʅɸ 

ɸʂʊʀɺʅʆʉʊ ʉʇʈʗʄʆ PHAEOMONIELLA CHLAMY DOSPORA ʀ 

PHAEOACREMONIUM ALEOPHILUM  

ʅʘʩʢʦ ʅʘʯʝʚ1, ʄʘʨʠʷ ʉʧʘʩʦʚʘ1, ʅʝʚʝʥʢʘ ʄʘʥʦʣʦʚʘ1, ʀʣʠʷ ʈʘʰʢʦʚ1, 

ʄʣʘʜʝʥ ʅʘʡʜʝʥʦʚ2 

 

1ʃʘʙʦʨʘʪʦʨʠʷ ɹʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʧʦʣʠʤʝʨʠ, ʀʥʩʪʠʪʫʪ ʧʦ ʧʦʣʠʤʝʨʠ, ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ 

ʥʘʫʢʠʪʝ, ʫʣ. ɸʢʘʜ. ɻ. ɹʦʥʯʝʚ, ʙʣ. 103A, ʉʦʬʠʷ 1113, ɹʲʣʛʘʨʠʷ; 
2ʃʘʙʦʨʘʪʦʨʠʷ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʠ ʪʝʭʥʦʣʦʛʠʠ, ɸʛʨʘʨʝʥ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʣʦʚʜʠʚ 4000, ɹʲʣʛʘʨʠʷ; 

 

 

 

ɹʦʣʝʩʪʠʪʝ ʧʦ ʣʦʟʦʚʠʪʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘʤʘʣʷʚʘʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʞʠʚʦʪ ʥʘ 

ʣʦʟʷʪʘ ʠ ʫʚʝʣʠʯʘʚʘʪ ʨʘʟʭʦʜʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʛʨʦʟʜʝ ʠ ʚʠʥʦ. ʊʝ ʩʝ ʧʨʠʯʠʥʷʚʘʪ ʛʣʘʚʥʦ 

ʦʪ ʛʲʙʠʯʥʠ ʧʘʪʦʛʝʥʠ ʢʘʪʦ Phaeomoniella chlamydospora, Phaeoacremonium aleophilum ʠ 

ʜʨ. ɽʜʥʘ ʦʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʙʦʣʝʩʪʠ ʧʦ ʣʦʟʷʪʘ ʝ ʝʩʢʘ. ʉʠʤʧʪʦʤʠʪʝ ʥʘ ʟʘʙʦʣʷʚʘʥʝʪʦ 

ʩʝ ʧʨʦʷʚʷʚʘʪ ʚ ʪʝʞʢʠ ʠʣʠ ʭʨʦʥʠʯʥʠ ʬʦʨʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʟʘʩʝʛʥʘʪ ʮʷʣʦʪʦ ʨʘʩʪʝʥʠʝ ʠʣʠ 

ʦʪʜʝʣʥʠ ʯʘʩʪʠ ʦʪ ʥʝʛʦ. ʂʲʤ ʤʦʤʝʥʪʘ ʥʷʤʘ ʣʝʯʝʙʥʠ ʧʦʜʭʦʜʠ ʟʘ ʙʦʨʙʘ ʩ ʪʦʚʘ ʟʘʙʦʣʷʚʘʥʝ, ʘ 

ʩʝ ʧʨʠʣʘʛʘʪ ʩʘʤʦ ʧʨʝʚʘʥʪʠʚʥʠ ʤʝʪʦʜʠ. 

ʇʦʣʫʯʝʥʠ ʙʷʭʘ ʚʣʘʢʥʝʩʪʠ ʢʦʤʧʦʟʠʪʥʠ ʤʘʪʝʨʠʘʣʠ ʦʪ ʙʠʦʨʘʟʛʨʘʜʠʤ ʧʦʣʠʝʩʪʝʨ ʠ 

ʬʫʥʛʠʮʠʜʠ ï ʧʨʦʠʟʚʦʜʥʠ ʥʘ 8-ʭʠʜʨʦʢʩʠʭʠʥʦʣʠʥʘ ʩ ʧʨʠʜʘʜʝʥʘ ʧʨʦʪʠʚʦʛʲʙʠʯʥʘ ʘʢʪʠʚʥʦʩʪ 

ʩʨʝʱʫ P. chlamydospora ʠ P. aleophilum 1. ʇʦʣʫʯʝʥʠʪʝ ʙʠʦʤʘʪʝʨʠʘʣʠ ʙʷʭʘ 

ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʠ ʯʨʝʟ ʩʢʘʥʠʨʘʱʘ ʝʣʝʢʪʨʦʥʥʘ ʤʠʢʨʦʩʢʦʧʠʷ, ʠʥʬʨʘʯʝʨʚʝʥʘ 

ʩʧʝʢʪʨʦʩʢʦʧʠ,̫ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʝʥ ʘʥʘʣʠʟ, ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʢʦʥʪʘʢʪʥʠʷ ʲʛʲʣ ʥʘ ʦʤʦʢʨʷʥʝ 

ʩʧʨʷʤʦ ʚʦʜʘ, UV-VIS ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠ ʠʟʧʠʪʘʥʠʷ. ɺʢʣʶʯʚʘʥʝʪʦ ʥʘ 8-

ʭʠʜʨʦʢʩʠʭʠʥʦʣʠʥʦʚʠʪʝ ʧʨʦʠʟʚʦʜʥʠ ʚʲʚ ʚʣʘʢʥʝʩʪʠʪʝ ʤʘʪʝʨʠʘʣʠ ʚʦʜʠ ʜʦ ʠʥʭʠʙʠʨʘʥʝ ʥʘ 

ʨʘʩʪʝʞʘ ʥʘ ʛʲʙʠʪʝ. ʇʦʣʫʯʝʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʩʘ ʧʝʨʩʧʝʢʪʠʚʥʠ ʢʘʥʜʠʜʘʪʠ ʟʘ ʟʘʱʠʪʘ ʥʘ 

ʣʦʟʷʪʘ ʦʪ ʧʨʦʥʠʢʚʘʥʝ ʠ ʨʘʩʪʝʞ ʥʘ ʛʲʙʥʠ ʧʘʪʦʛʝʥʠ. 

 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʢʦʤʧʦʟʠʪʝʥ ʙʠʦʤʘʪʝʨʠʘʣ, ʧʨʦʪʠʚʦʛʲʙʠʯʥʘ ʘʢʪʠʚʥʦʩʪ, ʟʘʱʠʪʘ ʥʘ 

ʣʦʟʷ, ʝʩʢʘ; 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ: ɸʚʪʦʨʠʪʝ ʠʟʢʘʟʚʘʪ ʩʚʦʷʪʘ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʌʦʥʜ Ăʅʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷñ (ʜʦʛʦʚʦʨ ʂʇ-06-ʆʇʈ 03/2) ʟʘ ʬʠʥʘʥʩʦʚʘʪʘ ʧʦʜʢʨʝʧʘ. 

                                            
1 Nasko Nachev, Mariya Spasova, Petya Tsekova, Nevena Manolova, Iliya Rashkov and Mladen Naydenov, 

Electrospun Polymer-Fungicide Nanocomposites for Grapevine Protection, Polymers 2021, 13, 3673, 1-14. 
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