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BJUSHUE MYJIbTUCJIOMHBIX OBOJIOYEK
(ITIOJIUMEP/TIOJIUPEHOJI)» HA PACTBOPEHHE
MUKPOKPUCTAJIJIOB CAXAPO3bI

M. B. POMAHEHKO, A. A. IIEPEMET, K. C. JUBOHOBUY, T.I. IIYTOBA™

WncTtuTyT XxuMun HOBBIX MatepuanoB HAH Benapycu, yn. ®@. Cxopunst, 36, 220141, r. Munck, benapycs

Lenv pabomel — nonyuenue Ha 0CHOBE PEHONbHBIX COeOUHEHUN, a UMeHHO maHnunogou kuciomul (TK) u
noau(4-sunungpenona) (IIB®), u nonumepos (nomusmunrenumuna (IIDH), noau(4-sunurnupuouna) (I1BIIp),
010K cononumepa NOIUOKCUIMUNEHA U noauokcunponunena Ilnoponuxa F-68 u nonueununnuppoaudona
(TIBI1)) memoodom nociounoi cOopxu u3 3mui08020 CRUPmMa MyJabmMucCioUHbIX NIeHOK U 000104eK, NPOJIOH-
2UPYIOWUX 8b1C80004COEHUE B000OPACMBOPUMBIX COCOUHEHUI.

C nomowlo Memooa Keapyeso2o MUKPOG3GEUUBAHUSL OOKA3AH JTUHEUHbIL POCH MOJWUHbL NIEHOK 8
npeodenax om 1 0o 5 6ucnoés ¢ monwunou oucnos 1,3 +0,4 uu, 1,2+0,6 nm u 2,8 £ 0,2 um Ona nieHox
(II2H/TK)n, (IIBIIp/TK)n u (IIBIIp/[IB®)n coomsemcmeenno. Tonumuna myismuciotnbix RIeHOK U Uepoxo-
BAMOCMb UX HOBEPXHOCTNU 3ABUCSIT OM PAZMEPOS YACTIUY NOTUMEPOS 8 Op2aHuyeckom pacmeopumene. [IDU
u IIBIp ¢ nauboavuwum cpeou uccie008aHHbIX NOIUMEPOE CPEOHEUUCTIOBBIM OUAMEMPOM 8 IMUTOBOM CHUD-
me, popmupyiom ¢ TK u [IB® moncmule nienku ¢ 6biCOKOU WEPOX08AMOCMbIO NOBEPXHOCHIU.

Hokazano, umo o6orouxu (I1BIIp/TK)s, (IIBIIp/[IB®)s u (II9H/TK)s, Habyxatouue ¢ 800e He bonee uem
Ha 42%, 3ameonsiom pacmeopenue caxaposvl U3 UHKANCYIUPOBAHHBIX MUKPOKPUCMATIO8 8 800e Npu
25+ 1 °C 00 30 mun, 15 mun u 5 Mun coomeemcmeeHHo, 8 Mo 6pemMs KaK MUKPOKPUCMALIUYECKAsL Caxapo3d
HOIHOCMbIO pacmeopsiemcsi 3a 1 MuH.

Hoevle cucmembvl ¢ NPOIOHZUPOBAHHBIM 8bICE0DOINCOCHUEM 8 800€ HA OCHOBE NOKPLIMbIX NOIUMEPHOU 000~
JIOYKOU MUKPOYACTUY 80CMPeD08aHbl 8 (hapMayesmuieckol, RUWeEoU, KOCMEMu4ecKol nPOMblUIIEHHOCHI.

KiroueBble cjioBa: METOI ITOCIOHHON COOPKH B HEBOTHON cpelne, MyJIbTHCIIONHBIE TIOJTMMEPHbBIE IOKPBITHS, TaHHU-
HOBasi KHUCIOTa, NONH(4-BUHWI(EHOT), MPOJOHTUPOBAHHBIN pEln3, MHKPOKPHUCTAJUINYECKAs
caxaposa.

INFLUENCE OF LAYER-BY-LAYER (POLYMER/POLYPHENOL),
SHELLS ON DISSOLUTION OF SACCHAROSE MICROCRYSTALS

M. V. RAMANENKA, A. A. SHARAMET, K. S. LIVANOVICH, T. G. SHUTAVA*
Institute of Chemistry of New Materials, National Academy of Sciences of Belarus, F. Skaryny St., 36, 220141, Minsk, Belarus

Purpose of this work: to obtain multilayer films and shells that prolong the release of water-
soluble compounds on the basis of phenols, namely tannic acid (TA) and poly(4-vinylphenol) (PVPh),
and polymers (polyethyleneimine (PEI), poly(4-vinylpyridine) (PVPr), block copolymer polyoxyethylene
and polyoxypropylene Pluronic F-68 and polyvinylpyrrolidone (PVP)) by the layer-by-layer assembly
method from ethyl alcohol.

Using the quartz crystal microbalance technique, the linear growth of films was proved within the
range from 1 to 5 bilayers with bilayer thicknesses of 1.3 £ 0.4 nm, 1.2 + 0.6 nm, and 2.8 £ 0.2 nm for the
films of (PEI/TA)n, (PVPr/TA),, and (PVPr/PVPh),, respectively. The thickness of the multilayer films and the
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roughness of their surface depend on the size of polymer particles in organic solvent. PEI and PVPr with the
largest number average diameter among the studied polymers in ethyl alcohol, form thick films with a high
surface roughness with TA and PVPh.

It has been shown that (PVPr/TA)s, (PVPr/PVPh)s and (PEI/TA)s shells that swell in water less than
42%, prolong the dissolution of sucrose from the encapsulated microcrystals in water at 25 + 1 °C to 30 min,
15 min and 5 min, respectively, while microcrystalline sucrose dissolves completely for 60 s.

New systems with prolonged release in water based on polymer-coated microparticles are perspective
in the pharmaceutical, food, and cosmetic industries.

Keywords: layer-by-layer assembly in non-aqueous medium, multilayer polymer coatings, tannic acid, poly(4-

vinylphenol), prolonged release, microcrystalline sucrose.
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