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gen—npoyHBaHe e xon ey B 1 EIC BT ELTERD GE) Sy Bana s o C uen — 3anasBaHe [OEMCTBMETO Ha BELLECTBOTO 3a MPOABLIDKATENTHO Project objective:

Ll ak 0 L[ Xelafd Cede) om0y Aelallnishilal it plahy LRt R aeilil kel TUs o A study of the achievements for the immobilization of natural products of
BpeMe ce Wu3nona3sa npouecbT Ha MukpokancynupaHe. [lopaan cBosTa y P

L inr Lol UG L atd O p R e Ll Ll ) L IR P oy P ynip pah phytochemical origin on biopolymers and on this basis new strategies will be

ELGELEIUL] Al CEECDELLE EgfiiliCUEED  [E GeEn Desplnil e e R e developed for the improvement of the existing technologies and possible
UMOGMNM3VpaHeTo, KakTo K HeobxoaumaTa TexHMYecka OCUTYPEHOCT 3a TEXHOMOrMnTe Ha ,3eneHara XuMus”, 13nonseBaHaTa CTpaTerus € cBbp3aHa development of new approaches for the immobilization as well as the necessary
“ fipunaraxe Ha crparermmre. npPegMMHO C PU3MKOXUMUYHUTE METOAM 3a MUKpokancynupaHe. Matepmanbr, technical assurance for the implementation of the strategies.
P\ OCFLOB;V;:f:ﬂi:”-aHanm Ha MOCTWKEHWATA 33 MMOBMMIMPAHE HA MPUPOAHN narpaxgal, MuKpoKarncynmte e uausano oT NpUpoLHN N3TOYHULN, KaTo ToBa 6u Main activities:
'Y NPOBYKTH ¢ (PUTOXMMUHEH NPOMIXOS BLPXY GUONONMMEPH; Nno3BONMIo TaxHaTa bnopasrpaguMoCcT BbB BpeMETO. 3a pasnunka oT XMMUYHUTE . g::mt 2}:1:::?;'0:;3?::::I\;e;n;mz :gr immobilization of natural products
* W3bop na cTpaterws, noakpeneHa ¢ NOAXOAALL METOA 3a UMOBUIM3Mpane rnoJinMepu, M3ronssaxin  npw CbVI3VI‘-IHVITe M XUMAHHUTE MeToan W o Selection of a strategy, supported by a,suitable method for immobilization
Ha BelecTBOTO C (IMTOXMMUYEH NPOU3XOA BbpPXY Guononumep; XapakTepusmpallm ce ¢ BpeQHOTO BNUSHME BbPXY OKOMHaTa cpefa v 34paBeTo ~ ' of a substance of phytéchemical T e

‘ t’l';ﬁ;gn:;g°:e“u'j§§:°“’:fgfy f('lz‘l’(;‘;';‘;:)sjlzn“;:';'::Z;f‘“"a"°V""'pa“e Ha Ha opraH13mMu1Te, NPUPOAHNUTE BeLLecTBa, M3rpaxaallim cTeHaTa Ha kancynara ca « Selection of a specific method (protocol) for micro/nanocapsulation of the

o IlUTepaTypeH aHanM3 M TeOPeTMHHO M3CrNeABaHe o"rHocuo nsbopa Ha €KOJ1I0rM4yHO npuemMIinBu. nat_ural compound_on a fibrilar bi_opolymer; _ _
ONWUTHAa TeXHWYECKa YCTAaHOBKA 33 OCLILECTBABaHE HAa UMOGMIN3ALMOHHM B Tasu BPb3Ka MPOEKTbT € HAaCoYeH KbM MpUnaraHeTo Ha TPU OCHOBHMU o A literature analysis and theoretical study on the selection of experimental

technical equipment and facility for carrying out immobilization procedures

NpoueAypH ¢ BelwecTBa ¢ (PUTOXMMUYEH NPON3XOA BLPXY Guononumepy cTpaTern1, CBbp3aHu C UMOGUNN3UPAHETO Ha MPUPOOHOTO BELLECTBO BbPXY with substances of phytochemical origin on biopolymers.
OcCHOBHM pesynTaTu: HUWKOBUAEH 6uononumep: 1) AUMPEKTHO uUMoOOUNU3MpaHe, T.e. P ——
: I;I;l;%?;ziupaeHeTousqﬁgna1:enut::cm:ouzeHTan::ZJ;:s n::usx:;ml:i::lqe/ (PyHKLMOHANU3NpaHe Ha BIAKHOTO (AbJDKALLO CE Ha XMMWUYHM BPB3KK); 2) . Comprehensive analysis on immobilization of naturally occurring
Guononvmepm. MHOUNPEKTHO MM06I/1J'II/I3I/1paHe - Ype3 npegBapuTesiHoO MUKpoOKarcylimpaHe, substances on biopolymers has been made.
e Bb3 OCHOBa Ha NUTEpaTypHUA aHanu3 e u3bpaHa KOHKpPeTHa cTpaTerus 3a N3non3Bankm PU3IMKOXMMUYHUTE METOAM 3a MnosiydaBaHe Ha MUKpoOKancynure * Based on the literary analysis, a specific strategy for the immobilization of
P\ NMOGUNU3NPaHe Ha BellecTBara. (koaLepBauus, con-ren, METOA Ha caMoCrnobsaBaHe U MOHHO XXenupaHe), KakTo 1 zubstanlc:es is chose|I1. o » e N
. ’( " * Hanpasen e ussepnaveren KOWTeHT anala3 BLPXy Metoaute sa XUMUYHUTE METOAM Ha in Situ NOMMMepU3aLysi, U3Mornasankin eKoNorvyHo Y1CTH " appropriste methods and approaches has beon made
MeTgm. " n%gxz.qu,’ #oP FAORTE npekypcopy; 3) cTpaTterusi, ocHoBaBalla ce KOMOVMHUPAHETO Ha AVPEKTHOTO W e The influence of conditions during the homogenization process (stirring A
\ e OCHLIECTBEH € CMHTE3 Ha MUKPOKANCYmM C BKMIOYEHU NPUPOAHMN BelLecTBa, MHOWNPEKTHOTO I/IM06VIJ'II/I3VIpaHe C N3MO0J13BaHETO Ha CrIoOMeHaTuUTe BapuaHTu npu rate, temperature, time and surfactant concentration: SDS) on the quality of e
W3MOM3BailKN Pa3NMYHN METOAU, EBTUHM N €KOJIOTUYHO YMCTN CYPOBUHMU U NbpBUTE ABe cTpaTeruun. IMeHHo nocnenHaTa cTpaterust ce siBsiBa HOBOCT 1 6u microcapsules filled with rose oil, prepared by in situ polymerization
Marepuanu. npuaana OpuUrMHanHOCT Ha HayYHUTE U3CNenBaHuUs, Thil KaTo MPu Hes OCBEeH (T TR ST

e [poyyeHO e BMMAHMETO Ha YCNOBUATA MO BPEeMe Ha XOMOreHU3aUuMOHHUS o Synthesis of microcapsules with natural substances was achieved, using
NpoLec (CKOPOCT Ha pa3bLpKBaHe, TemnepaTypa, BpemMe W KONM4ecTBO npeaMMmctearta, CBbp3aHM C WM3NOM3BAHETO Ha JeCHO NPUIIOXKUMU U different methods, cheap and environmentally friendly raw materials.
emyncudmkatop: SDS), BbpXy KauyecTBOTO Ha MNoslydeHuTe 4Ypes in situ CpaBHUTENHO €BTUHU, 6e3BpeaHM 3a 3ApaBeTo, KakTo U 6bp3n MeToau U e A complete literature analysis and a theoretical study on the choice of an

nonuvepusaumsa kapbamua-cbopmangexMaHu MUKPOKancynu, NbiHU C NPOTOKOINN, N3LUANo NpUpoaAHU CYpPOBUHU, KAaTO OCHOBHaA 3aclryra Moxe na experienced technical apparatus and equipment for the implementation of

I[’I°3°B° Macno. ObAe M3TbkHaTa MMHMManHara 3aryba Ha maTtepuan U eaHOBPEMEHHO C TOBa LTO";?,'."J'J,Z:ff{.‘aspﬁﬁiﬁdr:231 of substances of phyfochemical origin on

e HanpaBeH e u34yepnateneH nuTepaTypeH aHanu3, KakTo U TeOpPeTU4HO o .

' u3crneaBaHe OTHOCHO M36opa Ha OMNWTHaA TeXHMYecka ycTaHOBKa 3a ocurypsisaHe Ha no-ronsiMa ycTtoninBoCT Ha I/IM06VIJ'IVI3VIpaHOTO BbpXy o Rose oil microcapsules encapsulated with environmentally friendly capsule
oCcbleCTBABaHE Ha WMOGMNM3aUMOHHM Mpoueaypu Ha BelecTBa C B1ononMmMepHOTo BMakHO MPYPOAHO BELLECTBO. shell material were obtained using the self-assembly method and a

? cbMTOXMMHNYEH Npousxoa BbpXy Guononnmepu. combination of TWEEN 20 and SPAN 80 as emulsifiers.
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D E dur. 3. BrniusiHne Ha pasnuyHuTe pasTBoOpUTENY BbPXY AMaMeTbpa Ha MUKpOKancynuTe, npeacTaBeH

4ypes pasnpenerneHMeTo Bb3 OCHOBaA pa3Mepa Ha JyactuuuTe Ha nonyyeHute kancynu. A: n-xentaH (C,H,);
B: n-oktaH (C4H,;); C: n-HoHaH (C,H,,), D: n-gekaHn (C,,H,,), E: n-yngexaH (C,,H,,) n F: n-npogekaH (C,,H,;)

dur 1. BnusiHne Ha ckopocTTa Ha pa30bpKBaHe, BbpXy pa3Mmepa Ha NonyyYyeHnTe MUKpoKancyrnu:

(A%
) 66 A —500 06./MuH., B — 750 06./MuH., C — 1000 06./MUH., D — 1250 06./MuH., E — 1500 06./MUH.
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Tabrnuua 1. BnvsiHue Ha ckopocTTa Ha pa3bbpkBaHe* 1. Whitaker, Sr. Stabilized Perfume-containing microcapsules _‘[‘\OJ]LOH _ i ,\(?\?..,OH
Ne| CkopoctHa | [lo6uB Ha | EdeKTMBHOCT Ha | ChabpkaHue Ha | Paamep Ha and method of preparing the same. US Pat.No 5, 051, 305. \ o © Ho O
V pa3bbpKBaHe | Kancynute | KancynupaHe (QO6MB | KancynupaHoTo Kancynure. 2. Norbury et al. Encapsulated cosmetic materials and \/\}?H
*\A (06./MMH.) (%) Ha KancynupaHoTo BeLLecTBo, CpeaHa process of making. US Pat.No4,976, 961. A OhthHﬂCHz)gCHa B
) BellecTBo, %) (E% cvpu) CTOMHOCT (Um) 3. U. S. Pat. No. 5,576,008. Inventors: Chien-Chung Yang, I- s <
1 500 19,78 56,76 67,89 140+110 Horng Pan. Preparation of pesticide microcapsule. (Patented: ®ur. 4. CTpykTypHU dhopmyrin Ha TWEEN 20 (A) u SPAN 80 (B) E\e\
2 750 24,55 63,34 65,25 100+80 1996-11-19; Priority date: 1994-06-21). ﬁ G
3 1000 37,27 71,77 43,18 70+50 4. U. S. Pat. No. 3,993,831. Inventor: Anthony E. Vassiliades. '
4 1250 48,56 78,19 41,07 40+30 Microcapsules, process for their formation and transfer sheet &
5 1500 55,75 85,08 38,29 30+20 record material coated therewith. (Patented: 1976-11-23; Priority
date: 1971-04-08).
* OcTaHanu yCJ'IOOBVISIZ BpeMe Ha pa3dbbpkBaHe: 3,5 h; 5. Xiong, W., Zhu, G., Tang, J., Dong, B., Han, N., Xing, F., &
TeMNepaTypa: 55 °C, KOHUEHTPALMA Ha CbP(PAKTAHT: 2%. Schlangen, E. (2013). Preparation and characterization of poly =
: O\L EoR— (ureaformalde_r_]yde)wallec_i dicyclopentadiene. ICSHM, 220-224.
,ﬁ (um) 6. Chuanjie Fan, Xiaodong Zhou. (2010). Influence of ‘
-~ 150 operating conditions on the surface morphology of microcapsules 6" 1
prepared by in situ polymerization. Colloids and Surfaces A: ’(
125 4 Physicochem. Eng. Aspects, 363, 49-55. T
7. Soo-Jin Park, Yu-Shik Shin, & Jae-Rock Lee. (2001).
100 4 Preparation and Characterization of Microcapsules Containing
Lemon Oil. Journal of Colloid and Interface Science, 241,
25 J 502-508.
\)X 8. Katoueizadeh, E., Zebarjad, S. M., & Janghorban, K.
P\ 504 (2019). Investigating the effect of synthesis conditions on the Length: 14.07um y
‘ '} formation of urea—formaldehyde microcapsules J. Mater. Res. ?
25 o Technol., 8(1), 541-552. - A
9. Rochmadi, A. P., & Hasokowati, W. (2010). Mechanism of P
: | : . ' : Microencapsulation with Urea-Formaldehyde Polymer. American Length: 8.95um B e i
0 250 500 750 1000 1250 1500 Journal of Applled Sciences, 7(6), 739-745. . ”
o 10. Brown, E. N., Kessler, M. R., Sottos, N. R., & White, S. R.  anath: 8:08ar
stirring rate (rpm) o (2003). In situ poly(urea-formaldehyde) microencapsulation of
- @yHKU.VlF'-Ha CKOpPOCTTa Ha pa36prBaHe d=f (rbm). Paémepr Ha DiCyCIOpentadiene' J. Microencaps" 20 (6)’ 719-730. dur. 5. Mukpockorncka CHUMKa Ha MUKPOKarcynuy oT NOBbPXHOCTTA

Ha cynepHaTaHTaTta (HagyTaeyHaTta TeqHoCT) A u oT yTankaTta B,

CARL ZEISS JENA u otpaxateneH mukpockon NIKON. NoNy4eHn No MeToAa Ha caMocrnobsiBaHETO Ha YacTULUTE
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?# < ) ‘ MUKpOKancynumte € yCTaHOBEH, N3non3Banku CBETIIMHEH MUKPOCKOT



	Page 1

