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AHHOTAIUA

B nmanHoi#1 paboTe ornrchIBaeTCs HHKATICYJSIIS pUOOHYKIICHHOBON KUCIIOTHI B JIUITUTHBIE HAHOYACTHIILL. OCHOBHOE
BHUMAaHWE yAesIeTcs Mexanm3Mmy B3anmmoseiictsuss PHK w mumunro#t MemOpanbl. it IMIMAIHBIX HAHOYACTHI]
M3MEPSITH DJIEKTPOKWHETUIECKUI TTOTEHIIMAJ ITIOBEPXHOCTH U pa3Mep, GakT B3aumoeiicTeus mexay PHK
YU JUOUIHONM MeMOpaHOW JOKa3bIBalM Omarojapsi M3MEHEHHWIO JAaHHBIX XapaKTEPUCTHK IS JINTIOCOM,
comobunuznpoBanHbix PHK, mo cpaBHEHUIO ¢ He3arpy KEeHHBIMH JINTIOCOMaMH. Y CTAHOBJIEHO, YTO JIMITHTHBIN
oucnoit mumocoMel W Mosiekysia PHK HecyT oTpumarensHBIA 3apsi, MPH HATAYAWA CONMIOOMIIM3AIINH MOXKHO
YTBEPXKIaTh, 4TO €€ IBIKYIIAs CHJIa OTIIMYAETCS OT MPOCTOTO JIEKTPOCTaTHYeCcKOro B3anMoericterd. [lokasano,
YTO M303JIEKTPUYECKask TOUKa UCCIEeIyeMOro obpasiia JINNH/IA JIEKHUT B CHIIBHOKHICIION 00IacTH, YTO OOBSICHAETCS
HJIMYMEM aHUOHHBIX JIMIIUJIOB B COCTAaBE JICLUTUHA. |IpumeyarenbHo, U4TO 3MEKTPOKMHETUYECKUE MTOTECHIIAANbI
3arpy>KEeHHBIX JINTTHTHBIX HAHOYACTHI] UMEIOT MEHbIIIee aOCONIOTHOE 3HAYEHHE IT0 CPABHEHHUIO C He3arpy KEHHBIMH,
YTO OOBSACHSAETCS YMEHBIIICHHEM CpelHel MIIOTHOCTH 3apsi/ia Ha MOBEPXHOCTH JIMTIOCOMEI. Y CTAHOBJIEHO, YTO
comobmmm3anus PHK B nunumHble HAHOYACTHIIBI UMEET OAWHAKOBYIO NBIDKYIIYIO CHIIY M MPOTEKAaeT 110
O/IMHAKOBOMY MeXaHH3My B auanazone pH 3-9 u muamasone noHHBIX cun ot 107 10 107 Mons/n. M3meHenue
croco0a TUApaTaliy JUMKAA C TPOCTOTO PACTBOPEHUSI HA METOI PErHApaTalii TOHKHUX IUIEHOK CIOCOOCTBYET
o0pazoBaHHio Oosiee KPYITHBIX YacTHIl M He JA€T CYIIECTBEHHOW KOPPEJSIHHU SIEKTPOKUHETHUECKUX CBOMCTB.
Pa3meps! mumimHBIX HaHOYACTHII, 3arpy)eHHbIX PHK, mMerot B menmom 60mb1iIvie pa3Mepsl, o CPaBHEHHIO C He3ar-
PYKEHHBIMH, M3-32 YBEIIMYEHHNS TONIIMHBI HOHHON aTMOC(hephl U3 COMOOMITN3NPYEMOT0 BelIeCTBa Ha IOBEPXHOCTH
MeMmOpansbl. Y craroBieHo, uto PHK B3anmopelicTByeT ¢ munumHsM OHCIIoeM Kak THAPO(GHITEHOE BEIIECTBO, COJTIO-
OMTM3MPYSICH HE TOJIBKO BO BHYTPEHHEH MOJIOCTH JIMITOCOMBI, HO M Ha € TTOBEPXHOCTH.
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Abstract

This article describes the encapsulation of ribonucleic acid in lipid nanoparticles. The main focus is on the
mechanism of interaction between RNA and the lipid membrane. The electrokinetic potential of the surface and
size were measured for lipid nanoparticles, and the interaction between RNA and the lipid membrane was
proved by changing these characteristics for liposomes solubilized with RNA compared with empty liposomes.
It has been established that the lipid bilayer of the liposome and the RNA molecule carry a negative charge; in
the presence of solubilization, it can be argued that its driving force differs from a simple electrostatic
interaction. It was found that the isoelectric point of the lipid sample lies in a highly acidic region, which is
explained by the presence of anionic lipids in lecithin. It has been established that the electrokinetic potentials
of loaded lipid nanoparticles have a lower absolute value than those of unloaded ones, which is explained by a
decrease in the average charge density on the liposome surface. It has been established that the RNA
solubilization into lipid nanoparticles has the same driving force and proceeds by the same mechanism in the
pH range 3-9 and the range of ionic strength from 10~ to 10 mol/L. Changing the method of lipid hydration
from simple dissolution to thin film rehydration method promotes the formation of larger particles and does not
significantly correlate electrokinetic properties. The sizes of lipid nanoparticles loaded with RNA are typically
larger than those unloaded due to an increase in the thickness of the ionic atmosphere of the solubilized
substance on the membrane surface. It has been established that RNA interacts with the lipid bilayer as a
hydrophilic substance, solubilizing not only in the inner reservoir, but also on its surface.
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