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AHHOTALUA
B cratbe ommcaHo ucclienoBaHUE BIMSHUS PA3IMYHBIX (PU3MKO-XUMHUIECKHX (aKTOPOB cpebl HA (HPpaKIIMOHHBIH
COCTaB IUCIEPCHIA JIMIMIHBIX HAHOYACTHI] B BOJIHBIX PACTBOPAX, TIOJYYESHHBIX Ha OCHOBE (POCHOIUITHIHOTO CHIPBSL:
JIBYX 00pa3IioB COEBOTO JISIIUTHHA 1 00pa3iia OurIeHHoro (ocharumimxoniHa. M3ydena ponb criocoda rupaTaim
JMIUIA, NOHHOM CHIIBI, KHCIOTHOCTH, HPHUPOIBI JIHITUIHOTO CHIPbst Ha (PPaKIMOHHBIA COCTaB AWCIICPCHH.
OpakIMOHHBII COCTaB UCCIIEOBAIIM C MCTIOIB30BaHUEM METOJa IMHAMUYECKOrO paccestHus cBeTa. OpaKiMOHHbIH
COCTaB JIUCIIEPCUI OLICHUBAJIN IO MHIEKCY nonmuaucnepcHocti PDI u rpadukam, oTpaskaronmm pacrpeesicHue
YaCTHIl 10 pa3MepaM W TMOCTPOCHHBIM B Pa3IMYHBIX KOOPJUHATAX: paclpelelieHHe pa3MepoB YacTHIl 110
MHTEHCHBHOCTH PACCEesHUS, PacIpe/eieHue pa3MepoB YacTHI] 10 00BEMY YaCTHII, pacrpeieieHue pa3MepoB o
YUCITy YacTHUIl. YCTaHOBJICHO, YTO (PPAaKIMOHHBIA COCTaB BOJHBIX AWCIEPCHH JIMIUIHBIX HAHOYACTHI] MMEeT
XapakTep OW- M TPUMOAAIBHOTO pactipeaeneHus ¢ pazmepamu ¢pakiuii 50-200 am, 400-1000 M, 4000-5000 HM,
OoutbIIIas YacTh JIMMKIA IPUCYTCTBYET B pacTBOPE B BU/IE YacTUI] Masioro pamepa 50-200 am. M3mepenust pasmepoB
YaCTHII JIUCTIIEPCHON (ha3bl METOIOM JAWHAMHYECKOTO CBETOPACCESIHUSI H CHEKTPO(OTOMETPHYESCKIM METOIOM C
WCIIOJIb30BaHHEM ypaBHeHHI ['emiepa gar0T cxoxue pe3ynbTarbl. OUiIbTpOBaHUE JIMIUAHBIX JUCIIEPCHHA
CIIOCOOCTBYET MOYYESHUIO MOHOMCIIEPCHBIX (DpaKIMii HAHOYACTHI] C HU3KUM MHIEKCOM IOJUIHCIIEPCHOCTH, KaK
JUTSL He3arpy KeHHBIX BE3UKYJI, U JUIS 3arPY’KEHHBIX. [Ipe/IonoKuTenbHO, YaCTHITBI KPYITHOH (DPaKIIMH B JIUITHIHBIX
JIACTIEPCHUSIX UMEIOT OJIMHAKOBYIO MPHPOIY C HEOOJBIIMMH BE3HKYJIaMH M BO3HHKAIOT B pe3yJbTaTe arperanuu
IIOCJIICAHUX. I/IHKaHC}/HﬂHI/IH PHK B JIMIIAAHBIC HAHOYACTHULBI IMTPOTEKACT OAMHAKOBO HE3aBUCUMO OT HAJIMYUA
¢wibTpoBanus. OnpeneneHo, 4To CMeHa MeTojla THAPaTaly C MPOCTOrO PacTBOPSHHUS Ha METOJ| Peruiparauu
TOHKHX TUIEHOK CIIOCOOCTBYET MOYYEHHUIO IUPOKOH MOMHUANCTIEPCHON (QpaKiy Be3UKYI OOJBIINX Pa3MEPOB U C
OONBIIMM UHAEKCOM TIOJMIUCIEPCHOCTH. Y CTAHOBIICHO, YTO OTAAIICHUE OT H30IEKTPUIECKOM TOUKHY Ha mmKaje pH
CIOCOOCTBYET YMEHBILIECHHIO WHIEKCOB MOJMIMCIEPCHOCTH W Pa3MEpoB YacTHIl B AWCIIEPCHH, a BO3pacTaHHUe
cosieBoro (poHa CrioCOOCTBYET YBEIMUCHHUIO Pa3MEPOB YAaCTUI] M MHIEKCOB MOJMIUcniepcHOCcTH. lpu cpaBHeHMH
Ppas3sIMIHbIX O6pa3IIOB JIMITUAHOT'O CBIPbA OKAa3bIBACTCA, YTO BE3UKYJIBI B UX BOAHBIX JUCIECPCUAX UMECIOT HEKOTOPLIC
pasiandyug BO q)paKIH/IOHHOM COCTaB€ M DJJICKTPOKMHETHYCCKHUX IMOTCHIHAIAX, YTO BBI3BAHO pa3IM4YuEM B
XHUMHNYCCKOM COCTaBE 06pa31103, OC06eHHO B KOJIMYECTBE aHMOHHBIX JIMIIMAOB, 3HAYHUTCIIBHO BIMAIOIIUX HA 3apsi
MeMOpaH. Y CTaHOBJIEHO, YTO POCT BEJIMUMHBI (-TOTEHIMANIa YacTHI cliocoOcTByeT yMeHbleHuto PDI nucniepcum.
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Abstract

The article describes a study of the influence of various physicochemical environmental factors on the fractional
composition of dispersions of lipid nanoparticles in aqueous solutions obtained from phospholipid raw
materials: two samples of soy-bean lecithin and a sample of purified phosphatidylcholine. The role of the lipid
hydration method, ionic strength, acidity, and the composition of the lipid raw material to the fractional
composition of the dispersion was studied. The fractional composition was investigated using the dynamic light
scattering method. The fractional composition of the dispersions was estimated by the polydispersity index
(PDI) and graphs showing the particle size distribution and plotted in various coordinates: particle size
distribution by signal intensity, particle size distribution by particle volume, and particle size distribution by
number of particles. It was established that the fractional composition of aqueous dispersions of lipid
nanoparticles follows a bi- and trimodal distribution, with fraction sizes of 50-200 nm, 400-1000 nm, and 4000-
5000 nm; most of the lipid is present in the solution in the form of small particles with a size of 50-200 nm.
Measurements of the particle size of the dispersed phase using dynamic light scattering and spectrophotometric
methods with the application of Geller equations have given similar results. Filtration of lipid dispersions
promotes the formation of monodisperse fractions of nanoparticles with a low polydispersity index, both for
unloaded vesicles and for loaded ones. Presumably, the particles of the large fraction in lipid dispersions have
the same nature as small vesicles and occur as a result of the aggregation of the latter. The encapsulation of
RNA into lipid nanoparticles proceeds equally regardless of filtration. It was determined that changing the
hydration method from simple dissolution to the rehydration of thin film method leads to the formation of a
wide polydisperse fraction of vesicles with larger sizes and a higher polydispersity index. It was established that
increasing pH away from the isoelectric point contributes to a decrease in polydispersity index and particle sizes
in the dispersion, while an increase in the ionic strength leads to larger particle sizes and higher polydispersity
indices. When comparing various samples of lipid raw materials, it is found that the vesicles in their aqueous
dispersions have some differences in fractional composition and electrokinetic potentials, which is caused by
differences in the chemical composition of the samples, especially in the amount of anionic lipids, which
significantly affect the charge of the membranes. It was established that an increase in the {-potential value of
the particle contributes to a decrease in the PDI of the dispersion.
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