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AHHOTANUA

B pabore nccrnenoBany BIUsSHAE pa3iniHbIX PAaKTOPOB cpeibl Ha SPPEKTUBHOCTH HHKATICYISMH PHOOHYKIICHHOBOM
KHCIIOTHI B JIMTTOCOMBI M CBOMCTBA MOTY9aeMbIX JIMTIOCOM. M3yueHa polts coneBoro (hoHa pacTBOpa, OTHOCHTEIHLHOM
konueHTparu PHK, TemriepaTypsl 1 criocoba ruapaTaliiy JHMITHIA Ha BBIXOJ IIpoiiecca npy 3akmoueHny PHK B
munuaHeie HanouacTuisl. KormenTparwio PHK mipu nHKANCYISIUy U3MEPSUTH TOTCHITHOMETPHUUECKUM METOIOM.
YcraHoBieHo, 4To HanOombIas d3GQekTuBHOCTh HHKANCyIswn PHK B munmaabie HaHOUACTHITEI M HANOOITBINIA
EMKOCTb JIMTIOCOM JIOCTUTaloTCs B JManazoHe MoHHbIX cwl 1074103 monw/n. JlanbHeiimee YBEJIMYEHUE MOHHBIX
CHIl IPMBOJIMT K TOJABJICHHIO JBMKYIIEH CHIIBI MHKANCYJISALIMU. YMEHbLUIEHUE coneBoro (ona Hmxe 107
MOJIb/JI IPUBOUT K YMEHBIICHHUIO () (DEKTUBHOCTH UHKATICYJISIIMHA U éMKOCTH JIMIIOCOM M3-3a YBEJIHUUCHUS CHJI
3JIEKTPOCTATUYECKOTO OTTAJIKHMBAHHUS. Y CTAHOBJICHO, YTO CMEHA CII0cO0a TujpaTaiuy JUMHIA C IPOCTOTro
pacTBOpPEHHS Ha METO/| PETHAPATAIINY TOHKHX ITUIEHOK CIIOCOOCTBYET HE3HAYUTEIHLHOMY YBEIHUEHHUIO dPdeK-
TUBHOCTH MHKAIICYJIAIIUY U3-3a YBEIIMYCHUS Pa3MEPOB YaCTHUIL JUCTIepcHOM (asbl. [1oBbIlIeHHE TeMIepaTypbl
OKa3bIBaeT JIe3MHTErpUpyIoliee neiicTBre Ha cucteMy PHK/mumun, npuBoast K yMeHbIIEHUIO SPPEKTUBHOCTH
VHKAMCYJISLUU U Pa3MEPOB MOTYYaEMbIX JIUMUIHBIX HAHOYACTHILL. Y CTAHOBJIEHO, YTO KPUTHUYECKAs KOHLIEHTPALUsI
MHUIIEITIO00pAa30BaHUs JICIUTHHA HE3HAYMTEIILHO BO3PACTaeT C POCTOM TEMIIEpATyphl, OJO0OHO APYTrUM HOHO-
TE€HHBIM IIOBEPXHOCTHO-aKTUBHBIM BelecTBaM. CBs3biBanre PHK B munuanble HAHOYACTULl TPOUCXOAUT, 110-
BHJINMOMY, 3a CUET 00Opa30BaHUS BOJOPOJHBIX CBs3e M Ban-nep-BaambcoBbix cuil. YiabpTpa3BykoBasi obpa-
0oTka 3arpyansier nHKancyssauo PHK B munmaHble HAHOYACTHIIEL.
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Abstract

The effect of various environmental factors on the efficiency of ribonucleic acid encapsulation into liposomes
and the properties of the resulting liposome dispertions was investigated. The role of the salt background of the
solution, the relative concentration of RNA, temperature, and the lipid hydration method on the yield of the
process when RNA is enclosed in lipid nanoparticles has been studied. The RNA concentration during
encapsulation was measured using a potentiometric method. It has been found that the highest efficiency of
RNA encapsulation into lipid nanoparticles and the highest liposome capacity are achieved in the ionic strength
range of 10#-10° mol/L. A further increase in ionic strength leads to suppression of the driving force of
encapsulation. A decrease in the salt background below 10* mol/L leads to a decrease in the encapsulation
efficiency and liposome capacity due to an increase in electrostatic repulsion forces. It has been found that
changing the method of lipid hydration from simple dissolution to rehydration of thin film method contributes
to a slight increase in encapsulation efficiency due to an increasing in the particle size of the dispersed phase.
An increase in temperature has a disintegrating effect on the RNA/lipid system, leading to a decrease in the
encapsulation efficiency and the size of the resulting lipid nanoparticles. It has been found that the critical
micellization concentration of lecithin increases slightly with growing temperature, similar to other ionic
surfactants. The bonding of RNA into lipid nanoparticles occurs, apparently, due to the formation of hydrogen
bonds and Van der Waals forces. Ultrasound processing makes it difficult for RNA to be encapsulated into lipid
nanoparticles.
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