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Annotation: This study reveals the current state and prospects of the application
of micellar and liposomal drug forms as tools for targeted transport. It analyzes the
transition from the free distribution of substances in the body to the concept of targeted
delivery using nanotechnologies, specifically PEGylation and the use of bioconjugated
nanocarriers.

Relevance. Nanotechnologies in the form of micellar and liposomal drug
formulations, including PEGylated ones, are promising in modern therapeutic practice.
Nanoparticles can be used to administer medicines into the body via inhalation,
transdermal, injectable, oral, and other routes. The use of bioconjugated nanoparticles and
other modified nanocarriers enables increased selectivity of action against tumour cells
and promotes the release and accumulation of drugs at the required sites [1-3]. These
systems have the potential to address problems such as low solubility, poor bioavailability,
excessively rapid clearance, high systemic toxicity, and limited tissue selectivity.
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Aim of the study. To clarify the mechanisms and therapeutic potential of the
transition from the free distribution of agents to the concept of targeted delivery using
nanotechnologies.

Materials and methods. A review and analysis of contemporary national and
international scientific sources on the properties, mechanisms of action, and therapeutic
potential of liposomal and micellar drug delivery systems was conducted.

Results and discussion. Micelles are aggregates of amphiphilic molecules with a
hydrophobic core and a hydrophilic shell and are mainly intended for the solubilization
of poorly soluble drugs. Liposomes are bilayer phospholipid structures with a
hydrophilic core and a lipophilic membrane. Accordingly, they can transport both
hydrophilic and lipophilic agents. Their advantage lies in their affinity for cell
biomembranes, whereas their disadvantage is recognition by the reticuloendothelial
system, which leads to opsonisation by blood proteins, complement activation, and
phagocytosis. One of the ways to avoid this is PEGylation technology, i.e.,
modification of the carrier surface with polyethylene glycol (PEG). In addition to its
barrier function, PEG chains can be conjugated to ligands to increase delivery
specificity, however, current studies indicate that anti-PEG antibodies can be produced.
Hyaluronic acid and polysarcosine are considered promising alternatives for steric
stabilisation. Such modifications can prolong drug circulation in the bloodstream and
ensure a stable therapeutic concentration [4—6].

In Ukraine, liposomal preparations based on natural phospholipids, such as Lipin,
Lipoflavon, Lioliv, and Lipodoks, have been developed and studied — they have shown
therapeutic potential in cardiology, pulmonology, oncology, ophthalmology, and
hepatology, both in liposomes per se with their own reparative activity due to phospholipids
and in liposomes with incorporated pharmacologically active derivatives [7].

Of particular interest are micellar delivery systems for cytostatic agents,
particularly doxorubicin, using copolymers and PEGylation technology [3], as well as
liposomal formulations of irinotecan and oxaliplatin [8]. The efficacy of liposomal
irinotecan has been confirmed by international clinical studies [9], whereas liposomal
oxaliplatin is still under investigation [8].

The influence of lipid composition on nanocarrier stability is also being studied,
and it has been shown that specific combinations of phosphatidylcholine and
cholesterol can optimise the rigidity of the liposomal membrane and its pharmaceutical
properties [10].

The use of the EPR effect, which means enhanced permeability and retention in
tumour tissue, is considered promising, although its manifestation is heterogeneous.
Increased permeability of tumour vessels allows the use of cardiotoxic drugs, such as
anthracyclines, in liposomal form, which do not cross the tight junctions of the
myocardial capillary endothelium but do cross the pores of tumour vessels [11].

Conclusions: The implementation of micellar and liposomal formulations
contributes to more selective (targeted) drug delivery, thereby increasing
bioavailability and reducing systemic toxicity, particularly the cardiotoxicity of
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anthracyclines, due to their selective accumulation in the tumour, partly via the EPR
effect. Domestic phospholipid preparations demonstrate therapeutic potential as both
delivery systems and membrane repair agents, underscoring the expediency of their
further application and study in medicine. Promising directions include PEGylation,
the use of immunologically inert stabilisers (polysarcosine, hyaluronic acid),
optimising lipid composition to create stable oral nanoformulations, and considering
the limitations of passive accumulation in tumours.
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HAPKOJIEIICIA TA KATAIVIEKCIA: POJIb OPEKCUHY

CouoBiioBa €Brenist TapaciBaa

K.MEJI.H. ,aCUCTECHT

Kadenpa neBposorii 3 kypcom Helpoxipyprii
Ilanosau /lapisa Bosoaumupisaa

3100yBayvKa BUIIO1 OCBITH 0aKaJlaBPCHKOTO PiBHS
3esiena Bikropis [lerpiBHa

3100yBayKa BUIIOI OCBITH 0aKaaaBpChKOTO PiBHS
3 dakynbpTeT

XHMY, Vkpaina

AHoTaunisi. Y poOOTI MpeACTaBIEHO CY4YacHUW OTJSA POl OPEeKCHHOBOI
(TiIMOKPETUHOBOI) CUCTEMHU B MaTOr'eHe31 HapKoJiencii Ta kaTariekcii. [I[poananizoBaHo
¢131070r14H1 (PYHKI[IT OPEKCHMHY B PEryJiAlii LHMKIY «COH—HECIAaHHSD, MEXaHI3MU
CCJICKTUBHOI BTPAaTH OPEKCHUH-TIPOAYKYIOUMX HEUPOHIB TilmoTajiamyca, a TaKOX
IF€HETHUYHI Ta IMyHOJIOT1YHI YUHHUKH PO3BUTKY Hapkoerncii 1 tuny. Okpemy yBary
NPUAUICHO HeHWpodi310J0TIYHUM MeXaHI3MaM Kartaruiekcii sik npossy REM-artownii B
CTaH1 HECTIaHHS. Y3arajibHEHO JaH1 eKCIIEPUMEHTALHUX MOJIeIeH Ta Cy4acH1 MiAXO0AH
710 Tepartii, 30KpemMa 3aCTOCYBaHHS aroHICTIB OPEKCHHOBHX perentopis. [lokazano, mo
nedIIUT OpPEKCMHY € KIIOYOBOK JIAHKOKO TMaTOreHEe3y 3aXBOPIOBAHHS Ta
NEPCTIEKTUBHOIO MILIEHHIO JJIsi MATOT€HETUYHOTO JIIKyBaHHSI.

Kuarw4yoBi cjoBa. HapKoJiercis, KaTamieKkcis, opeKkcuH, rinmokperuH, REM-coH,
ayTOIMyHHUW TMpolec, TinoTajaMyc, OPEKCMHOBI pELENnTOpH, COH—HECHaHHS,
HelpojereHeparis.

AkTyanbHicTh . Hapkonencis € XpOHIYHMM HEBPOJIOTTUHUM PO3JIAIO0M, IO
CYTT€BO BIUTMBAE HA SIKICTb UTTS MAI[IEHTIB, IX KOTHITUBHY (DYHKLIIO Ta COLIaJIbHY
apanTaiiito. Oco0nuByY KIIHIYHY 3HAYYIIICTh MA€ HAPKOJIETCis | TUITY 3 KaTaIlJIeKCi€ero,
sKa MoB’s3aHa 3 1eiuToM opekcuHy. He3paxkaroun Ha 3HaUHUM POTPEC y PO3YMiHHI
MaTOTeHE3y, MEXaHI3MH PO3BUTKY 3aXBOPIOBAHHA Ta €(EKTHBHI METOAM €TIOTPOITHOT
Tepanii 31l ThCS HEJOCTATHHO BUBYEHUMHU, IO OOYMOBIIIOE aKTYaJIbHICTh TAHOTO
JIOCIIKEHHS.

Meta podoTu — KomruiekcHui aHali3 Cy4yaCHUX YSBIEHb IIPO POJIb OPEKCUHOBOT
CUCTEeMHM Yy PO3BUTKY HApKOJICTCIi Ta Karariekcli Ha OCHOBI KIIIHIYHUX,
HEUPOOI0JIOTTYHUX, TCHETUIHUX 1 €KCIIEPUMEHTAIBHUX JTOCIIIKEHbD.
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