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Pe3roMeTa HAa HAy4YHHUTE TPYAOBE, NOKPUBAIIUA MUHUMAJIHUTE HAYKOMETPUYHHU
U3MCKBaHUA 3a 3aemaHe Ha AJ[* JlomeHT*

IMoxa3aren I'7. [lyObnukauuu u gokIaau, NyOIMKyBaHU B HAYYHU U3J1aHus, pedeprupanu u
WH/ICKCUPAaHU B CBETOBHOM3BECTHU 0a3y JIaHHU ¢ Hay4HA MHPOpPMALIUS:

I'7 1. | Gugleva V, Ahchiyska K, Georgieva D, Mihaylova R, Konstantinov S, Dimitrov E,
Toncheva-Moncheva N, Rangelov S, Forys A, Trzebicka B, Momekova D.
Development, Characterization and Pharmacological Evaluation of Cannabidiol-
Loaded Long Circulating Niosomes. Pharmaceutics 2023 15(10):2414.
http://dx.doi.org/10.3390/pharmaceutics15102414.

Abstract

Cannabidiol (CBD) is a promising drug candidate with pleiotropic pharmacological
activity, whose low aqueous solubility and unfavorable pharmacokinetics have presented obstacles
to its full clinical implementation. The rational design of nanocarriers, including niosomes for CBD
encapsulation, can provide a plausible approach to overcoming these limitations. The present study
is focused on exploring the feasibility of copolymer-modified niosomes as platforms for systemic
delivery of CBD. To confer steric stabilization, the niosomal membranes were grafted with newly
synthesized amphiphilic linear or star-shaped 3- and 4-arm star-shaped copolymers based on
polyglycidol (PG) and poly(e-caprolactone) (PCL) blocks. The niosomes were prepared by film
hydration method and were characterized by DLS, cryo-TEM, encapsulation efficacy, and in vitro
release. Free and formulated cannabidiol were further investigated for cytotoxicity and pro-
apoptotic and anti-inflammatory activities in vitro in three human tumor cell lines. The optimal
formulation, based on Tween 60:Span60:Chol (3.5:3.5:3 molar ration) modified with 2.5 mol%
star-shaped 3-arm copolymer, is characterized by a size of 235 nm, high encapsulation of CBD
(94%), and controlled release properties. Niosomal cannabidiol retained the antineoplastic activity
of the free agent, but noteworthy superior apoptogenic and inflammatory biomarker-modulating
effects were established at equieffective exposure vs. the free drug. Specific alterations in key
signaling molecules, implicated in programmed cell death, cancer cell biology, and inflammation,
were recorded with the niosomal formulations.
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star-shaped polyglycidol- poly(e-caprolactone) copolymers; copolymer-modified niosomes; steric
stabilization; EPR effect; cannabidiol; apoptosis; cytotoxicity.



Pe3rome

Kanabumnonsr (CBD) e ofemaBaii KaHIuaaT 3a JCKapCTBO, XapaKTEpU3Mpall Ce C
wieoTpornHa (apMakoloruyHa AaKTHBHOCT, HO HHCKaTa My pa3TBOPUMOCT BBHB BOJa H
HeOIaronpusaTHH (apMaKOKHHETHYHU XapaKTEPUCTUKU OTPaHUYaBaT MO-IIUPOKOTO MYy KIMHUYHO
MPUIOKECHNE. PalmOHATHUAT AU3aiiH HA HAHOHOCHUTEIH, BKIIOYUTEITHO U HIO30MHU HATOBAPECHHU C
KaHAOMIMOJ € TIOJIXO0/1 32 TIPeoI0JIsiBaHe Ha M30pOeHUTE orpaHnueHus. Hactosmiero uscnensane
¢ GokycupaHO BBpPXY M3CIICABAHE HA MPHIIOKUMOCTTa HA CHIIOIUMEP-MOIUPHUIIMPAHA HUO30MH
Karto miargopMa 3a CHUCTEMHO JOCTaBSHE HAa KaHAOMIWOJ. 3a OCHUTYpsBaHE Ha CTEpHYHA
CTa0MIIN3alusl HUO30MAITHUTE MEMOpaHU ca MOAM(HUIMPAHU C HOBOCHHTE3UpaHu aMmpuduiau
JUHEWHU WM 3Be3MOBHAHHM (3- W 4-paMeHHH) CBHIIOJIMMEPH HA OCHOBaTa Ha OJIOKOBE OT
nonuraunuaoi (PG) u momu(e-xanponakron) (PCL). Huo3omute 6sixa MpUrOTBEHH Ype3 GHIIM-
XHUIPATUPAL] METOJl U OXapaKTEPU3UPAHH C ITOMOIITA HA TWHAMHYHO JIa3epHO CBETJIOpa3ceiBaHe
(DLS), xpuo-TpaHCMHCHOHHA €JEKTPOHHA MHUKpocKomus (Cryo-TEM), Oemre oreHeHa
eeKTUBHOCTTa Ha HATOBapBaHE C KaHAOMIWON H IN VIitro mpoduia Ha OCBOOOXKIaBaHE.
CBOOOHHSAT U HATOBAPCH B ChCTaBa HA HUO30MH KYPKYMHH 0s1Xa JOIIBJIHUTEIIHO 00EKT Ha in Vitro
M3CIIeABAHMS 32 IMTOTOKCUYIHOCT U ITPOAMIONITHYHA ¥ IPOTHBOBB3NAIATEITHA AKTHBHOCT BEPXY TPHU
YOBEIIKA TYMOPHHU KJIETHhYHU JIMHUUA. ONTUMATHHUAT MOJCI HHO30MH HAa OCHOBaTra Ha Tween
60:Span 60:xomectepon (3.5:3.5:3 MmomapHu cbhoTHOIICHU), Moauduiupadn ¢ 2.5 mol%
3BE3/IOBUJICH 3-paMEHEH CBHIIOJUMEp, CE XapakKTepusupa C pasmepd oT 235 NnMm, BHUCOKa
eeKTUBHOCT Ha HaroBapBaHe ¢ kaHaOmmmon (94%) W KOHTpOJMPAHO OCBOOOXKIaBaHE Ha
AKTUBHOTO BEIICCTBO. BKIIIOYCHHWAT B CTPYKTypara Ha HHO30MH KaHAOWIMON 3ama3Ba
AHTHHEOIUTACTUYHATA aKTUBHOCT Ha CBOOOTHOTO BEIIECTBO, HO MIPOSBSIBA 3HAYUTEITHO MO-BUCOKH
arlONITOTCGHHA W BB3MAIMTCIHH OHMOMapKep-MOAylIupany eQeKTH Tpu eKBUE(EKTHBHA
eKCIIO3UIUsSL CIPSAMO CBOOOJHMS KaHaOWauoy. bsxa ycTaHOBEHM CHEIU(PUYHH TIPOMEHH B
KIJTFOUOBM CUTHAJIHUA MOJICKYJIM, Y9acTBAIlK B MPOTpaMHUpaHaTa KIEThYHA CMBPT, Pa3BUTHETO HA
TYMOPHUTE KJIETKH U BBH3MAJICHUETO MpU MPUIIOKEHUE Ha pa3paboTeHUTE HUO3OMH.

KawouoBu xymm:

3B€3/1000pa3HH CHIIOJMMEPU Ha OCHOBATA HA TOJUTIIMIINI0I-TIONHU(E-KAIPOIAKTOH); CHIIOJIUMEpP-
MoauUIIUpaHu HUO30MH; MMPOCTpaHCcTBeHa ctabunu3anusi; EPR edekT; kanabuaunomn; anonrosa;
IIUTOTOKCUYHOCT.

I'7 2. | Momekova D., Gugleva V., Petrov P. Development and evaluation of curcumin-
loaded vesicular carriers: impact of formulation variables. Pharmacia 2024;71:1-8.
http://dx.doi.org/10.3897/pharmacia.71.e127997
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Abstract

Vesicular carriers are a well-established approach to improving the technological and
biopharmaceutical characteristics of the loaded cargo. The current manuscript is focused on the
development and evaluation in a comparative aspect of two types of vesicles - ethosomes and
transfersomes loaded with the phytoconstituent curcumin. The formulation variables affecting their
physiochemical and cytotoxic properties are outlined as well. A series of ethosomes and
transfersomes based on Lipoid S75 and ethanol, or edge activator, were prepared using the thin
film hydration method and subjected to comprehensive evaluation by dynamic light scattering
(DLS) analysis, transmission electron microscopy (TEM), entrapment efficiency evaluation, in
vitro release, and cytotoxicity studies. Ethosomes based on Lipoid S75 (4% w/w) and ethanol (30%
v/v) showed suitable physicochemical characteristics (hydrodynamic diameter of 578.6 nm,
monomodal size distribution, high curcumin entrapment efficiency (78.2%)), and superior
antiproliferative activity compared to free drug and transfersomal nanocarriers.

Keywords:

biological active compounds, curcumin, antineoplastic activity, topical delivery, ethosomes,
transfersomes.

Pe3iome

Besukynapuure HocuTenu ca yTBBPJACH HOJXOJ 3a MOAOOpsABaHE Ha TEXHOJIOTHWYHUTE U
OuodapMalleBTUYHUTE XapaKTEPUCTUKN Ha HATOBAPEHOTO BelecTBO. HacToAMMAT MaHYCKPHUIIT €
(dokycupaH BbpXY pa3pabOTBaHETO U OXapaKTEPU3UPAHETO B CPABHUTEJIEH aclEeKT Ha JiBa BUJA
BE3UKYJIAapHM HOCHTEIM — €TO30MH M TpaHC(PEp30MH, HATOBAPEHH C (PUTOCHEAUHEHHETO
KypkyMHuH. OrieHeHu ca (haKTOpUTe, OKa3Ballld BIUSHUE BBPXY TEXHUTE (U3UKOXUMHUYHU H
LIUTOTOKCUYHH XapaKTEPUCTUKU. Pa3nmuyHu chCTaBM €TO30MHU U TpaHC(hEep30MH Ha OCHOBaTa Ha
Lipoid S 75 u eranon win ,,edge”-akTuBaTOp OsXa MPUTOTBEHHU Upe3 QUIM-XUIPATUPAILl METO]] 1
OXapaKTepU3UPaHH MOCPEICTBOM JMHAMHYHO JIa3epHO cBeTiopasceiiBane (DLS), TpaHcMucronHa
enexktponHa Mukpockornus (TEM), epekTHBHOCT Ha HaroBapBaHe, IN VItr0 ¥ HUTOTOKCHYHH
usciensanus. ETozomure Ha ocHoBata Ha Lipoid S75 (4% w/w) u eranon (30% v/v) mokaszaxa
MOIXOASIN  (PU3UKOXMMUYHH XAPAKTEPUCTHKH (XUAPOTUHAMUYHHM JUaMeThp 578.6 nm,
MOHOMO/IAJIHO pa3Ipe/ie]ieHHe M0 pa3Mep, BUCOKa €(EeKTUBHOCT Ha HATOBapBaHE C KYPKYMHH
(78.2%) u mo-u3pazeHa aHTUNPOIH(EpPaTHBHA AKTUBHOCT B CPABHEHHE ChC YUCTUSI KYPKYMUH U
TpaHchep30MUTE.

KurouoBu nymu:

OMOJOTMYHO AaKTHBHH BEIECTBA, KYpPKYMHH, aHTHHEOIJACTMYHA AaKTHUBHOCT, JIOKAJTHO
MPUIIOKEHNE, €TO30MH, TPaHC(HEP30OMH.



I'7 3. | Gugleva V., Mihaylova R., Momekov G., Kamenova K., Forys A., Trzebicka B.,
Petrova M., Ugrinova I., Momekova D., Petrov P. pH-responsive niosome-based
nanocarriers of antineoplastic agents. RSC Advances 2024;14(16):11124-40.
http://dx.doi.org/10.1039/d4ra01334d

Abstract

Differences in pH between the tumour interstitium and healthy tissues can be used to induce
conformational changes in the nanocarrier structure, thereby triggering drug release at the desired
site. In the present study, novel pH-responsive nanocarriers were developed by modifying
conventional niosomes with hexadecyl-poly(acrylic acid)n copolymers (HD-PAA,). Niosomal
vesicles were prepared by the thin film hydration method using Span 60, Span 60/Tween 60 and
cholesterol as main constituents, and HD-PAA modifiers of different concentrations (0.5, 1, 2.5, 5
mol%). Next, two model substances, a water-soluble fluorescent dye (calcein) and a hydrophobic
agent with pronounced antineoplastic activity (curcumin), were loaded in the aqueous core and
hydrophobic membrane of the elaborated niosomes, respectively. Physicochemical properties of
blank and loaded nanocarriers such as hydrodynamic diameter (Dh), size distribution, zeta
potential, morphology and pH-responsiveness were investigated in detail. The cytotoxicity of
niosomal curcumin was evaluated against human malignant cell lines of different origins (MJ, T-
24, HUT-78), and the mechanistic aspects of proapoptotic effects were elucidated. The formulation
composed of Span 60/Tween 60/cholesterol/2.5% HD-PAA17 exhibited optimal physicochemical
characteristics (Dh 302 nm; z potential —22.1 mV; high curcumin entrapment 83%), pH-dependent
drug release and improved cytotoxic and apoptogenic activity compared to free curcumin.

Pe3rome

Paznukute B croifHOocTHTE Ha PH MeXIy TYMOpPHMS MHTEPCTHIMYM M 37paBUTE ThKaHU
MoraT Jia ce W3IOJI3BAT 3a MpeIU3BUKBAaHE Ha KOH(OpPMAIMOHHM MPOMEHM B CTPYKTypaTa Ha
HAHOHOCHUTEJISA, KaTO MO TO3U HauYMH Ce MEIUHpa 0CBOOOXKJaBaHETO HA JIEKAPCTBEHOTO BELIECTBO
Ha elaHoTo MscTo. B Hacrosdmoro u3cnenBaHe Osdxa pa3paboTeHH HOBU PH-uyBCTBUTEIHU
HAaHOHOCUTENIM 4Ype3 MOAU(HIMpaHe Ha KOHBEHIMOHAIHM HHO30MH CBC CBHIIOJUMEpPU Ha
xekcanenui-nonu (akpuiosa kucennHa) (HD-PAA,). Huozomure 0sixa mpuroTBeHu 4upe3 Guim-
XUApaTUpani MeToJl Ha ocHoBata Ha Span 60, Span 60/Tween 60 u xosnecTepos U MOAUPUITUPAHT
¢ nmomomira Ha HD-PAA, B pasznuunu konnentpauuu (0.5, 1, 2.5, 5 mol%). Cnen xoeto ase
MOJICJIHA BEIECTBA, BOJIOPA3TBOPUMO (PIIyopeciieHTHO Oarpmiio (KajllleuH) u XuapohoOeH areHT
C U3pa3eHO aHTUHEOIIACTUYHO JIeHcTBUE (KYpKYMUH), OsiXa HATOBapeHH ChOTBETHO BHB BOJHATA
(daza u xunpodoOHaTa MmemOpaHa Ha pa3pabOTeHUTE BE3UKYIU. PUZMKOXMMHUYHUATE CBOMCTBA HA
MPa3HUTE W HATOBApEHUTE HAHOHOCUTEIH KaTo XUapoanHamMudeH quamersp (Dn), pasnpenenenue
Mo pasMep, Ja3era moTeHnuanr, mopdonorus u pH-4yBCTBHTETHOCT OsiXa NETAIHO OIEHEHH.
[IUTOTOKCHYHOCTTAa HA HUO30MAITHUSI KYPKYMHUH Oe€IlIle OlleHEeHa BhPXY YOBEIIKH 3JI0KaYeCTBEHH
KIETHhYHH JIMHUU ¢ paznudeH mnpomsxon (MJ, T-24, HUT-78) u MeXaHUCTHYHUTE aCIEKTH Ha
npoanonToTHuHuTe edekTn Osxa m3scHenu. ChbCTaBbT Ha ocHoBata Ha Span 60/Tween 60
/xonectepon/ 2.5% HD-PAA17 ce xapakTepu3upa ¢ ONTHMATHU QU3NKOXUMUYIHU cBoiicTBa (Dh


http://dx.doi.org/10.1039/d4ra01334d

302 nm; ¢ morenmman —22.1 mV; Bucoka e(peKTHBHOCT Ha HaToBapBaHe ¢ KypkymuH 83%), pH-
3aBHCHMO OCBOOOK/1aBaHE Ha aKTUBHOTO BEIIECTBO U MOJA0OpEHA IUTOTOKCUYHA U allONTOTCHHA
AKTUBHOCT B CPABHEHHUE ChC CBOOOIHUS KYPKYMHUH.

I'7 4. | 4. Stefanov S, Gualeva V, Andonova V. Technological strategies for the preparation
of lipid nanoparticles: an updated review. Pharmacia 2023 70(3):449-63.
http://dx.doi.org/10.3897/pharmacia.70.e108119.

Abstract

The concept of improving drug biopharmaceutical properties by proper selection of
delivery system should begin with a rational choice of relevant dosage form, followed by the
precise assessment of physicochemical compatibility between the drug delivery system (DDS) and
the active pharmaceutical ingredient (API). Afterwards, according to laboratory availabilities, an
efficient production method should be selected and, if possible, to take into account the opportunity
for lab-upscale and prevailed industry research needs. Amid the vast diversity of nanostructured
drug delivery carriers, lipid nanoparticles (LNs) stand out with their undeniable advantages like
exceptive biocompatibility and multiplicity, and their importance as “green” derivatives for
biochemical processes. Their distinctive structural properties also allow adequate protection of
loaded APIs against chemical degradation in an aggressive biological environment and provide
excellent resiliency in modifying drug release profiles. This review highlights different findings
reported by the researchers worldwide over the years and focuses on the various production
strategies and techniques for the preparation of LNSs.

Keywords:

active pharmaceutical ingredient, high-pressure homogenization, nanostructured lipid carriers,
scale-up production, solid lipid nanoparticles.

Pe3rome

Konnenmusita 3a mogoOpsisane Ha OnodapMalleBTUYHUTE CBOMCTBA Ha JIEKAPCTBEHOTO
BEILIECTBO Upe3 MOAXOJSII M300p Ha JIEKapCTBO-IOCTaBSIIa CHCTEMa TpsOBa 1a 3amovHe C
panmoHasieH u300p Ha MOAXOJslia Jgo3upaHa (opma, mocienBaHa OT MpelU3Ha OIEHKa Ha
(U3UKOXUMUYHATA CHBMECTHMOCT MEXKIY JICKapCTBO-IOCTaBsAIaTa CHCTEMa M aKTHBHATA
dapmanesTrnuHa cheraBka (API). Cren ToBa, B 3aBUCHMOCT OT JIaDOpaTOpHOTO 00Opy/IBaHe, €
HE00X0MMO J1a ce n30epe ePeKTUBEH METO/T 32 IPUTOTBSIHE HA JIEKAPCTBO-I0CTaBSIIATa CUCTEMA
U TO-BB3MOXKHOCT JIa c€ B3eMe MpPEJBUJl Bb3MOXXKHOCTTA 33 MallabupaHe Ha MPOU3BOJCTBOTO B
OTrOBOp Ha HY)KJaTa OT HAYYHH U3CIeABaHUS B HHIycTpusita. Cpell OrpOMHOTO pasHOOOpas3ue ot
HAHOPa3MEPHH JIEKAPCTBO-IOCTABAIIM CUCTEMH, TUNHIHITEe HaHouacTuiy (LNS) ce oTkposiBaT ¢
HEOCTIOPUMHUTE cu peIMMCTBA KaTo U3KITIOUUTETHA OMOCHBMECTHMOCT u
MyITU(GYHKIIMOHATHOCT, KAaKTO W TAXHATa POl KAaTto ,,3€NeHU’ JepuBaTh 3a pa3IUYHU
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OMOXMMHYHH TpOIeCH. TeXHUTE OTIMYUTENIHN CTPYKTYPHHM CBOMCTBA NMPEJOCTABAT 3allUTa HA
HAaTOBAapEHUTE AaKTUBHU (apMaleBTUYHU CBCTaBKH CpPEUly XUMHYHO pasTpaxkiaHe B
HeOnaronpusTHa OMOJIOTHYHA CpeJja U OCUTYPSIBAT OTJIMYHA YCTOHYMBOCT MpU Moaupuimpane
npopuInMTe Ha OCBOOOXJaBaHE Ha JIEKapCTBEHUTE BemecTBa. Hacrosmmar o630p o6obmaBa
akTyaimHaTa uHGOpMaIus, ChOpaHa OT pelrlla HAyYHU MyOJIMKAIINKA B CBETOBHUTE 0a3u JIaHHU U
ce (dokycupa BBpPXY pa3IUYHHUTE MPOHU3BOJCTBCHH CTPATETHMH M METOIM 3a TPUTOTBSHE HA
JIMITUTHU HAHOYACTHIIH.

KarouoBu nymm:

aKTHUBHaA (l)apMaI_IeBTI/ILIHa CbCTaBKa, XOMOI'CHHU3alWs 110 BUCOKO HAJIATAHC, HAHOCTPYKTYPHHA
JIMIIMAHHW HOCHUTCIIN, Mama6HpaHe Ha IpOU3BOACTBO, TBbPAH JIMIIUJIHU HAHOYACTHUIIH.

I'75. | Sotirova Y, Guagleva V, Stoeva S, Kolev I, Nikolova R, Marudova M, Nikolova K,
Kiselova-Kaneva Y, Hristova M, Andonova V. Bigel Formulations of
Nanoencapsulated St. John’s Wort Extract—An Approach for Enhanced Wound
Healing. Gels 2023, 9, 360. https://doi.org/10.3390/0els9050360.

Abstract

This study aimed to develop a semisolid vehicle for topical delivery of nanoencapsulated
St. John’s wort (SJW) extract, rich in hyperforin (HP), and explore its wound-healing potential.
Four nanostructured lipid carriers (NLCs) were obtained: blank and HP-rich SJW extract-loaded
(HP-NLC). They comprised glyceryl behenate (GB) as a solid lipid, almond oil (AQO), or borage
oil (BO) representing the liquid lipid, along with polyoxyethylene (20) sorbitan monooleate
(PSMO) and sorbitan monooleate (SMO) as surfactants. The dispersions demonstrated anisometric
nanoscale particles with acceptable size distribution and disrupted crystalline structure, providing
entrapment capacity higher than 70%. The carrier exhibiting preferable characteristics (HP-NLC2)
was gelled with Poloxamer 407 (PM407) to serve as the hydrophilic phase of a bigel, to which the
combination of BO and sorbitan monostearate (SMS) organogel was added. The eight prepared
bigels with different proportions (blank and nanodispersion-loaded) were characterized
rheologically and texturally to investigate the impact of the hydrogel-to-oleogel ratio. The
therapeutic potential of the superior formulation (HP-NLC-BG2) was evaluated in vivo on Wistar
male rats through the tensile strength test on a primary-closed incised wound. Compared with a
commercial herbal semisolid and a control group, the highest tear resistance (7.764 = 0.13 N) was
achieved by HP-NLC-BGZ2, proving its outstanding wound-healing effect.

Keywords:

biphasic gels; hyperforin; Hypericum perforatum; nanostructured lipid carriers; wounds.
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Pe3rome

HacrosimoTto u3ciensane 1menu pa3paboTBaHETO Ha MOJYTBBPAA JeKapcTBEHa Gopma 3a
JIOKAJTHO JOCTaBsHE HAa HAHOEHKANyCIMPaH EKCTPAKT OT XbAT kKaHtapuoH (SJW) Oorar Ha
xunepopun (HP) u onenka Ha moTeHIMana My 3a 3a3JpaBsBaHe Ha paHu. bsaxa npurorBenu 4
Mojiena HaHoCTpyKTHU ymnuaau Hocutenu (NLC): HeHaroBapeHM W HATOBapeHW ¢ OoraT Ha
xuneppopuH ekcTpakT oT XbAT KaHTapuoH (HP-NLC). Te ca cbcraBeHu ot raunepus 0exeHaT
(GB) karo tBbpa munma, 6agemoBo maciao (AO) wau maciao ot noped (BO), mpeacraBisBarim
TeUHUs JImua ¥ nosmokcueTwieH (20) copoutan monoosear (PSMO) u copbutan MoHOOJ€aT
(SMO) xato NOBBPXHOCTHO aKTHBHHM BemlecTBa. Jlucrepcuure ce XapakTepusupar ¢
AHU30METPUYHU HAHOPA3MEPHU YACTUIHU C MOIXOMASAIIO pasNpeeseHue 1Mo pa3Mep U HapylleHa
KpHUCTaJIHa CTPYKTypa ocurypsipaiia noseue oT 70% e(ekTUBHOCT Ha HATOBApBaHE C €KCTPAKT.
OnTuMamHuAT Mojen HaHOCTpyKTypHu Jymnuaau Hocutenmn (HP-NLC2) Oeme skemupan ¢
nomoinra Ha Poloxamer 407 (PM407), cecraBisBaiiku BogHaTa (pa3a Ha OUres, KbM KOSTO Oeriie
npubaBeH OpraHorell Ha OCHOBAaTa Ha Maclio OT mope4 u copburtan moHocteapar (SMS). Bsxa
MPUTOTBEHH 8§ Mojena OureiaoBe (Mpa3sHM M HATOBAPEHU C HAHOIUCIEPCHUS) B Pa3UYHU
MPONOPIMU W Oellle M3CIICABAHO BIMSHUETO HA CHOTHOIICHUETO XHUIPOTEN KbM OJIEOTENl BHPXY
PEOJIOTMYHHUTE M MEXaHUYHUTE UM CBOMCTBA. TepaneBTHYHUAT NOTEHIIMA HA ONTHUMATHUS MOAET
ouren (HP-NLC-BG2) Oemie um3cinexBan in VIVO BbpXy MBXKKH IUTbXOBe, mopoxa Wistar,
MIOCPENICTBOM H3CJIEJIBAHE 3a SKOCT Ha OI'BH BBPXY I'BPBHYHO 3aTBOpPEHA MOpe3Ha paHa. B
CpaBHEHHE C TBPrOBCKH INPOIYKT HAa PACTUTENHA OCHOBAa M KOHTPOJHA Tpyla, Hai-BHUCOKA
ycToitunBocT Ha paskbeBane (7.764 £ 0.13 N) Oemre mocTuraara mpu NpHIOKEHHE Ha Ourena,
HATOBAPCH C HAHOCHKAITYCIIMPAaH €KCTPAKT OT KbIT KaHTapuoH (SJW) 6orat Ha xunepdopun (HP-
NLC-BG2), koeTo MOTBBpK/1aBa HETOBUS U3Pa3eH paHO3a3/paBsBaill e(heKT.

KarwuoBu nymm:

ouresnose; xunepdopun; Hypericum perforatum; HaHOCTPYKTYpHHU JIMIIHIHA HOCHTENH; PAHH.

I'7 6. | Gugleva V, Andonova V. Recent Progress of Solid Lipid Nanoparticles and
Nanostructured Lipid Carriers as Ocular Drug Delivery Platforms. Pharmaceuticals
2023;16(3):474. http://dx.doi.org/10.3390/ph16030474.

Abstract

Sufficient ocular bioavailability is often considered a challenge by the researchers, due to
the complex structure of the eye and its protective physiological mechanisms. In addition, the low
viscosity of the eye drops and the resulting short ocular residence time further contribute to the
observed low drug concentration at the target site. Therefore, various drug delivery platforms are
being developed to enhance ocular bioavailability, provide controlled and sustained drug release,
reduce the number of applications, and maximize therapy outcomes. Solid lipid nanoparticles
(SLNs) and nanostructured lipid carriers (NLCs) exhibit all these benefits, in addition to being
biocompatible, biodegradable, and susceptible to sterilization and scale-up. Furthermore, their


http://dx.doi.org/10.3390/ph16030474

successive surface modification contributes to prolonged ocular residence time (by adding cationic
compounds), enhanced penetration, and improved performance. The review highlights the salient
characteristics of SLNs and NLCs concerning ocular drug delivery, and updates the research
progress in this area.

Keywords:

lipid nanoparticles; mucoadhesion; ocular bioavailability; surface modification.

Pe3rome

[TocTuraneTo Ha onTHUMallHA OYHA OMOHATUYHOCT CE CUMTA 3a MPEAU3BUKATEICTBO OT
YUEHUTE TOpagyl KOMIUICKCHaTa CTPYKTypa Ha OKOTO W HETOBHTE 3aIUTHU (DU3UOIOTUYHH
MCXaHHU3MMU. C’I)H_IO TaKa HUCKUAT BHCKO3UTCT, C KOﬁTO ce xapaKTepmeaT KaIIKUTC 3a OUUTEC U
CHOTBETHO KPATKOTO PE3UICHTHO BpEME JOMBIHHTEIHO JONPHHACAT 3a HaOI0JaBaHATa HUCKA
JIOKaJIHA KOHIIEHTpAllMs Ha TapreTHOTO MCTO. B Tasm Bpb3ka ce pa3paboTBaT pazIndHU
JIEKapCTBO-AOCTABANIM TUIATGOPMH C IEJI IOCTHTaHE Ha I10-BUCOKAa OYHA OWOHAIMYHOCT,
KOHTPOJIHMPAHO U 3a0aBEHO 0CBOOOKIaBaHE Ha JIGKAPCTBEHOTO BEIIECTBO, IIO-MATBbK OpOi mpuemMu
U 1O0-I00pH TEpanmeBTHYHHM pe3yiaraTd. TBbpaure nunuand HaHodactui (SLNS) wu
HaHocTpykTypuute junuanud Hocutenu (NLCS) mposiBsBaT ropen3OpOoCHUTE XapaKTEPHCTHKH,
KaTo ChINO Taka ca OWOCHBMECTUMH, OHOpA3rpadMH, MOTaT Ja ObJaT TOUIOKCHH Ha
CTEpWJIM3AIUsl U MPOU3BOJICTBOTO UM Ja Objae mamabupano. ChIo Taka, TAXHATa MOCeaBaIla
MOBBPXHOCTHA MO (HKAIINS TOTIPHHACS 32 YIABIDKEHO BpEME Ha MPECTOH B 0UuTe (Upe3 1o0aBsHE
Ha KAaTHOHHHM CBhEIAMHEHHS), MO-700pa meHerpanus u edekr. Hacrosmuar o030p pasriexiaa
OTIUYUTEITHUTE XapaKTePUCTUKU Ha TBBPAUTE JHUMHIHA HAHOYACTUIM M HAHOCTPYKTYPHHUTE
JUNHUIHA HOCUTENHU 110 OTHOIIIEHUE Ha JIEKAPCTBEHOTO JOCTaBSHE B OUUTE U aKTyalu3upa HayqIHHs
Iporpec B Ta3u o0acT.

KirouoBn nymmn:

JIMTIUIHA HAHOYACTUIU, MYKOAAXE3UA, OUHA 6I/IOHaJ'II/I‘lHOCT, MOBBPXHOCTHA MOI[I/I(I)I/IKaI_[I/ISI.

I'7 7. | Gugleva V, Andonova V. Drug delivery to the brain — lipid nanoparticles-based
approach. Pharmacia 2023, 70(1):113-20.

Abstract

The complex structure of the human brain defines it as one of the most inaccessible organs
in terms of drug delivery. The blood-brain barrier (BBB) represents a microvascular network
involved in transporting substances between the blood and the central nervous system (CNS) —
enabling the entry of nutrients and simultaneously restricting the influx of pathogens and toxins.
However, its role as a protective shield for CNS also restricts drug access to the brain. Since many
drugs cannot cross the BBB due to unsuitable physicochemical characteristics (i.e., high molecular



weight, aqueous solubility, etc.), different technological strategies have been developed to ensure
sufficient drug bioavailability. Among these, solid lipid nanoparticles (SLNs) and nanostructured
lipid carriers (NLCs) are promising approaches thanks to their lipid nature, facilitating their brain
uptake, small sizes, and the possibilities for subsequent functionalization to achieve targeted
delivery. The review focuses on applying SLNs and NLCs as nanocarriers for brain delivery,
outlining the physiological factors of BBB and the physicochemical characteristics of nanocarriers
influencing this process. Recent advances in this area have also been summarized.

Keywords:

blood-brain barrier, ligands, nanostructured lipid carriers, receptors-mediated transcytosis, solid
lipid nanoparticles.

Pe3rome

C10KHOTO YCTPOMCTBO HAa YOBELIKHUS MO3BK 'O OIPE/IEIIs KaTO €1UH OT Hali-HEIOCTHITHUTE
OpraHd Mo OTHOILICHHE Ha JIeKapCTBEHO JnocTaBsHe. KpbBHO-MO3buHaTa Oapuepa (KMB/ BBB)
IIpe/ICTaBIsIBa MUKPOBACKYJapHa MpEXa, ydyacTBalla B TPAHCIOPTHUPAHETO Ha BEUIECTBA MEXKIY
KpbBTa W IeHTpanHata HepBHa cuctema (IIHC/ CNS) — mos3BonsiBaiiku HaBIM3aHETO Ha
XPaHUTEIHA BEUIECTBA U CHIIEBPEMEHHO OrpaHHuYaBailKM IMPUTOKA HAa NATOI€HW U TOKCHHH.
3ammTHaTa ¥ (PYHKIMS CBHIIO TaKa OrpaHUYaBa M HABIM3aHETO Ha JICKAPCTBEHUTE BEIIECTBA 10
Mo3bKa. Thii KaTO MHOTO JIEKAPCTBEHH BEILLIECTBA HE MOT'aT Ja IPEMHUHAT IIPe3 KpbBHO-MO3bUHATa
Oapuepa B pe3yinTaT Ha HENOAXOAAUM (PU3MKOXMMHUYHHM XapaKTEepPUCTHKHM (HAmp. BHCOKa
MOJIEKYJIHa Maca, pPa3TBOPUMOCT BbB BOJA U JIP.) C€ ThPCAT PA3IUYHU TEXHOJIOTUYHU MOJXO0/IH, 3a
Jia ce OCHTYpH J0cTaThbuHa OnoHanmuuHocT. Cpes TaX TBhpAuTe TUmuIHA HaHodacTuim (SLNS) u
HaHOCTPYKTYPHHUTE JIUIUIHU HOCUTENH ca o0elliaBalla ajaTepHaTiBa OarojapeHue Ha JIMIUHaTa
CH IIPUPOJIA, KOATO YJIECHSBA TAXHOTO HABIN3aHE B MO3bKa, MAJIKUTE CH Pa3MEPH U Bb3MOKHOCTTA
3a CTPYKTypHa MoAM(UKaIK 3a IOCTUTaHe Ha HacoueHo JlocTaBsiHe. O030pbT ce GoKycupa BbpXY
IIPWJIOKEHUETO Ha TBBPAWUTE JUIHUIHA HAHOYACTULU U HAHOCTPYKTYPHUTE JIMIIUJHU HOCHUTEIHU
Karo muatdopma 3a JexapctBeHo jgocrasHe a0 [ITHC, kaTo ouepraBa huznonoruyuute GakTopu
OT CTpaHa Ha KpbBHO-MO3bYHaTa Oapuepa U (UIMKOXUMHUYHUTE XapaKTEPUCTHKU Ha
HAaHOHOCHUTEJIUTE, MOBIUABAILM TO3U Ipolec. [locneqnure HOBOCTH B Ta3u cdepa cdepa ChIIo aa
000011eHN.

KurouoBu nymu:

KPBbBHO-MO3bUHA 6apHepa, JIMTaHIW, HAHOCTPYKTYPHU JIMIIUJAHA HOCUTCIIU, pCUCIITOP-MCANNPpaHa
TPAHCIMTO3a, TBbPAU JUIMUIAHN HAHOYACTUIIH.



I'7 8. | Gentscheva G, Milkova-Tomova I, Pehlivanov I, Gugleva V, Nikolova K, Petkova N,
Andonova V, Buhalova D, Pisanova E. Chemical Characterization of Selected Algae
and Cyanobacteria from Bulgaria as Sources of Compounds with Antioxidant Activity.
Applied Sciences 2022, 12, 9935. https://doi.org/10.3390/app12199935.

Abstract

The current research focused on algae from the waters of the Black Sea—Chaetomorpha
linum, Ulva intestinalis, Ericaria crinita, and bioreactors — Chlorella spp. and Arthrospira
platensis/cyanobacterium/. Pigment content, total phenolic content, and antioxidant capacity were
investigated for their use as pharmaceutical, food, and cosmetic ingredients. E. crinita exhibited
the highest antioxidant activity by ORAC and HORAC (463.3 pmol TE/g and 463.3 pmol GAE/g)
and the highest total content of polyphenols and rutin of the investigated algae. Lower protein
content was found in saltwater algae than in freshwater algae. For the first time, biologically active
substances from the Bulgarian A. platensis and Chlorella spp., produced in a bioreactor, have been
quantitatively identified. A. platensis contained rutin (141.25 mg/100 g), naringenin (42.17 mg/100
g), quercetin (26.74 mg/100 g), kaempferol, and quercetin-3-B-glycoside. Phenolic acids were
isolated: neochlorogenic (172.27 mg/100 g) for lyophilized and 5783 mg/100 g for convection-
dried A. platensis. It has been found that the protein content in A. platensis (convection dried) and
Chlorella spp. (lyophilized) was nearly 54% higher than that of green algae U. intestinalis from
Varna. The lyophilization process reduced the protein content of A. platensis samples by almost
20%. The high protein content of convection-dried A. platensis (43.4%) and lyophilized Chlorella
spp. (43.7%) identified them as suitable emulsifiers in colloidal and emulsion systems.

Keywords:

Chaetomorpha linum; Ulva intestinalis; Ericaria crinita; Arthrospira platensis; Chlorella spp.;
antioxidant activity; flavonoids; phenolic acids; protein; chlorophyll.

Pe3rome

Hacrosimoto u3cnensane e GoKycupaHo BbpPXY BOJOpacid OT BoJuTe Ha YepHO Mope -
Chaetomorpha linum, Ulva intestinalis, Ericaria crinita u ot 6uopeakropu - Chlorella spp. u
Arthrospira platensis/cyanobacterium/. CobabpkaHneTo Ha THIMEHTH, OOIIOTO ()EHOIHO
ChIbpPKAHNE M AHTUOKCUIAHTHUAT UM KallalUTET ca M3CJIeABAHU BBbB Bpb3Ka C yrnoTrpedara UM
KaTo (hapMalleBTHYHU, XPAHUTECITHA U KO3METHYHH CYpOBHHHU. E. Crinita mposiBsiBa Haii-BHCOKa
aHTHOKcHIaHTHA akTuBHOCT ompeneneHa upe3 ORAC u HORAC meroau (463.3 pmol TE/g u
463.3 umol GAE/g) u Haii-BHCcOKO 00110 ChAbpKaHNE HA OTU(PEHONN U PYTUH OT U3CIIEIBAHUTE
Bojiopaciu. [1o-HUCKO ChabpKaHWE HA MPOTEHHU € YCTAHOBEHO B COJEHOBOJHHUTE BOJOpACiH,
OTKOJIKOTO B CJIaJIKOBOJHUTE BOJOPACIU. 3a M'BPBU IBT OMOJOTMYHO AKTHBHM BEIIECTBA OT
ownrapcku A. platensis u Chlorella spp., mpousBeneHn B OuopeakTop, ca KOJIHMYECTBEHO
unentuduimpanu. A. platensis ceabspxa pyrun (141,25 mg/100 g), Hapunarenun (42.17 mg/100
), kBepueruH (26.74 mg/100 g), kemmdeporn u kBepreTnH-3-B-rauko3ua. zommpanu ca heHoTHH
KkucennHn: HeoxsioporeHHa (172.27 mg/100 g) 3a nmuodunuszupanutre u 5783 mg/100 g 3a


https://doi.org/10.3390/app12199935

KOHBEKTHBHO m3cymieHute A. platensis. bemre ycraHOBEeHO, Ye ChIBpKAHHETO Ha MPOTEHH B A.
platensis (kouBexTrBHO U3cyuieH) u Chlorella spp. (mmodunmsupan) e ¢ 6:m30 54% MO-BUCOKO OT
ToBa Ha 3eneHute Bogopaciu U. intestinalis or Bapna. [Iponecht Ha nuoduiu3sanms HaManisBa
ChIBPKAHUETO Ha MpoTeuH B npodute ot A. platensis ¢ mouru 20%. Bucokoro chabpkaHue Ha
MIPOTEHH B KOHBEKTBHUHO u3cyiienu A. platensis (43.4%) u nuodunuszupana Chlorella spp. (43.7%)
T OIIPEZIEIIs KaTO MOXO/SIIN EMYJITaTOpH B KOJIOUIHH ¥ €MYJICHOHHHU CUCTEMH.

KarouoBu nymm:

Chaetomorpha linum; Ulva intestinalis; Ericaria crinita; Arthrospira platensis; Chlorella spp.;
AHTUOKCHAAHTHA aKTUBHOCT, (bJ'IaBOHOI/II[I/I; (1)6HOJ'IHI/I KHUCCIIMHU, IIPOTCHUH; XJ'IOpO(i)I/IJ'I.

I'79. | Gugleva V, Michailova V, Mihaylova R, Momekov G, Zaharieva MM, Najdenski H,
Petrov P, Rangelov S, Forys A, Trzebicka B, Momekova D. Formulation and
Evaluation of Hybrid Niosomal In Situ Gel for Intravesical Co-Delivery of Curcumin
and Gentamicin Sulfate. Pharmaceutics 2022 14(4):747. doi:
10.3390/pharmaceutics14040747.

Abstract

The current study describes the elaboration of a hybrid drug delivery platform for an
intravesical application based on curcumin/gentamicin sulfate simultaneously loaded niosomes
incorporated into thermosensitive in situ gels. Series of niosomes were elaborated via the thin film
hydration method, evaluating the impact of non-ionic surfactants’, cholesterol’s, and curcumin’s
concentration. The formulation composed of equimolar ratio of Span 60, Tween 60, and 30 mol%
cholesterol was selected as the optimal composition, due to the high entrapment efficiency values
obtained for both drugs, and appropriate physicochemical parameters (morphology, size, PDI, and
zeta potential), therefore, was further incorporated into Poloxamers (407/188) and Poloxamers and
chitosan based in situ gels. The developed hybrid systems were characterized with sol to gel
transition in the physiological range, suitable rheological and gelling characteristics. In addition,
the formed gel structure at physiological temperatures determines the retarded dissolution of both
drugs (vs. niosomal suspension) and sustained release profile. The conducted microbial studies of
selected niosomal in situ gels revealed the occurrence of a synergetic effect of the two compounds
when simultaneously loaded. The findings indicate that the elaborated thermosensitive niosomal in
situ gels can be considered as a feasible platform for intravesical drug delivery.

Keywords:

curcumin; gentamicin sulfate; drug delivery; in situ gels; simultaneously loaded niosomes;
stimuli-responsiveness; poloxamer; vesicular systems.



Pe3rome

Hacrosmoro u3cienBane onucea pa3padboTBaHETO HA XUOpHIHA TUIaTHOpMa 32 TOCTABSIHE
Ha JICKapCTBEHH BEUIECTBA 3a HMHTPABE3UKAIHO IMPHIOKEHHE, HAa OCHOBaTa Ha HHO30MH,
€THOBPEMEHHO HATOBaPECHU HHO30MHU C KYPKYMHH/TEHTAMUIIMH CyJ(aT, BKIIIOUYEHU B ChCTaBa HA
TEPMOYYBCTBUTEIIHHU IN SitU renoBe. PasznuuHu Momenn HUO30MHU Osixa MPUTOTBEHU 4pe3 (HHIIM-
XHUJIPATUPAI] METO]I, OIICHSABANHKHN BIMSHUETO HA BHJIa HA HEHOHOTCHHUTE MMOBBPXHOCTHO AKTUBHH
BEIIECTBA, KOHIICHTPAIUATA HA XOJECTEPO M KypKyMHUH. MOJEIBT ChCTABEH OT €KBHUMOJIAPHO
cpoTHomeHue ot Span 60, Tween 60 u 30 mol % xonectepos, Gemie n30paH KaTo ONTUMAJECH
CbhCTaB, OJlaroJjapeHre Ha BHUCOKHUTE CTOMHOCTH Ha €(DEKTHMBHOCT HA HATOBAapBaHE, OJIYYCHHU U 32
JIBETE BEIIECTBA, KAKTO W IMOAXOIAIINTE (U3NKOXUMHUYHHU TapameTpu (Mopdoorus, pasmep,
MHJICKC Ha MOJMIUCIIEPCHOCT U [3€Ta MOTEHIMA) | Oellie BKIFOUYCH B iN Situ yKeTupariy CHCTEMH,
Ha ocHoBata Ha Poloxamers (407/188) u Poloxamers u xuto3an. PaspaboTeHuTe XHOpHIHH
CHCTEMH CE XapaKTEPU3UPAT C MPEXOJ] OT 30J1 KbM T'eJl BbB (DU3HOIOTUIHHUS TUAITA30H, TIOIX O ISIIH
PCOJIOTMYHHM U KEITUPaI CBOWCTBA. B nombiIHeHne Ha TOBa, 00Opa3yBaHaTa TeiiHa CTPYKTypa Ipu
(bu3noIornuHa TEeMIIepaTypa 00yciaBs Mo-0aBHOTO pa3TBapsHE Ha JIBETE JICKAPCTBEHHU BEILIECTBA
(B cpaBHEHHE C HHMO30MHA CYCIICH3HUs) M MPOIBDKUTEIIHOTO UM O0CBOOOXKIaBaHe. [IpoBeneHuTe
MUKPOOHOIOTMYHH M3CJICABAHNS Ha ONTHMAIHUTE MOJICIM HHO30MAaIHHM IN SitU reioBe mokasBaT
mosiBaTa Ha CHHEPrHYeH e(PEeKT Ha JBETEe CHhCIAWHCHHUS NPU SIHOBPEMEHHOTO MM HATOBapBaHE.
[TonyyeHurte pe3yaTaTd MOKa3BaT, Y€ pa3pabOTEHUTE TEPMOUYYBCTBUTCIHH HHO30MAJIHHU IN Situ
reJloBe MoraT Jla Ce€ CYHMTaT 3a MOAXOAsma IuaTgopma 3a WHTPABE3UKATHO JIEKAPCTBEHO
JOCTaBsIHE.

KarwouoBu nymm:

KYPKYMHH; TCHTAMUIIUH Cy.]'[(l)aT; JICKaApCTBCHO NOCTABSHE, in situ reJIOBC; CIHOBPEMEHHO
HAaTOBAPCHU HUO30MH; UYBCTBUTCIIHOCT KbM CTUMYIIH; ITIOJIOKCAMECD,; BE3UKYJIApHU CUCTCMHU.

I'7 10. | Momekova D, Gugleva V, Petrov P. Nanoarchitectonics of Multifunctional
Niosomes for Advanced Drug Delivery. ACS Omega 2021 6(49):33265-73.
http://dx.doi.org/10.1021/acsomeqga.1c05083.

Abstract

Niosomes are a type of vesicular nanocarrier exploited for enhancing the therapeutic
efficacy of various drugs in clinical practice. Niosomes comprise a bilayer hydrophobic membrane
enclosing a central cavity filled with an aqueous phase, and therefore, they can encapsulate and
deliver both hydrophobic and hydrophilic substances. Niosomal nanocarriers are preferred over
other bilayer structures such as liposomes due to their chemical stability, biodegradability,
biocompatibility, low production cost, low toxicity, and easy storage and handling. In addition, the
niosomal membrane can be easy modified by the inclusion of ligands or stimulus-sensitive


http://dx.doi.org/10.1021/acsomega.1c05083

segments for achieving targeted delivery and triggered release of the encapsulated cargo. This mini-
review outlines the current advances in designing functional niosomes and their use as platforms
for developing advanced drug and gene delivery systems.

Pe3rome

Huo3omute ca Be3WKyJapHH HAHOHOCHUTCIIM, W3IOJ3BaHM 3a IIOBHIIABaHE Ha
TeparneBTHYHATa €(PUKACHOCT Ha Pa3JIMYHU JICKAPCTBEHU BEIIECCTBA B KIMHUYHATA IPAKTHKA.
Huozomure ce checToar or OucnoitHa xunpodoOHa MeMOpaHa, oOXBallama IEHTPaJIHA BOJHA
KYXHHA, TOpaJi KOETO T€ MOTaT Jia EHAKAIICyJIMpaT B CTPYKTypaTa CH KakTo XHIpo(hoOHH, Taka U
XUAPOPHIIHN JIEKAPCTBEHU BellecTBa. HHO30MalHUTE HAHOHOCHUTENIHM Ca MPEANOYUTAHH IPe]
JpyTy OUCITONHK CTPYKTYPH KaTO JIMIIO30MHU OJIaroJjapeHre Ha TSAXHATa XUMHUYECKa CTaOMIIHOCT,
OMOpPa3rpagMoOCT, OMOCHBMECTUMOCT, HHUCKH IPOM3BOACTBEHH pPa3XOJH, HHUCKA TOKCHYHOCT,
JIECHO ChXpaHeHue U 00paboTka. B mombiaHeHne, HHo30MaaHaTa MeMOpaHa MOXe JIECHO Ja Obje
MomuUIMpaHa 4Ype3 BKIFOUBAHETO HA JIMTAHIM WIM CTHMYJ-YyBCTBHTEIHHM CETMEHTH 3a
MMOCTHTAaHE HA HACOYCHO JOCTaBSIHE W WHHIIMHPAHE OCBOOOKIABAHETO HA HATOBAPEHOTO
JIEKapCTBCHO BemiecTBO. 103 MHMHM 0030p oOdepTaBa TEKYyNIUS HANpeAbK B JW3aifHA Ha
(YHKIIMOHATTM3WPAHUTE HUO30MH M TSXHOTO M3IOJI3BaHE KaTo TaThopMu 3a pa3paboTBaHEe Ha
YCBBBPIICHCTBAHN CUCTEMH 32 JIOCTABSIHE Ha JICKApCTBA U TEPANICBTHYHU TCHH.

I'7 11. | Gualeva V, lvanova N, Sotirova Y, Andonova V. Dermal Drug Delivery of
Phytochemicals with Phenolic Structure via Lipid-Based Nanotechnologies.
Pharmaceuticals 2021, 14, 837.

Abstract

Phenolic compounds are a large, heterogeneous group of secondary metabolites found in
various plants and herbal substances. From the perspective of dermatology, the most important
benefits for human health are their pharmacological effects on oxidation processes, inflammation,
vascular pathology, immune response, precancerous and oncological lesions or formations, and
microbial growth. Because the nature of phenolic compounds is designed to fit the phytochemical
needs of plants and not the biopharmaceutical requirements for a specific route of delivery (dermal
or other), their utilization in cutaneous formulations sets challenges to drug development. These
are encountered often due to insufficient water solubility, high molecular weight and low
permeation and/or high reactivity (inherent for the set of representatives) and subsequent
chemical/photochemical instability and ionizability. The inclusion of phenolic phytochemicals in
lipid-based nanocarriers (such as nanoemulsions, liposomes and solid lipid nanoparticles) is so far
recognized as a strategic physico-chemical approach to improve their in situ stability and
introduction to the skin barriers, with a view to enhance bioavailability and therapeutic potency.
This current review is focused on recent advances and achievements in this area.
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biologically active compounds; dermal drug delivery; liposomes; nanoemulsions; nanostructured
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Pe3rome

@DeHOIHUTE CheAUHEHUS ca roJisiMa, XeTepOreHHa rpymna OT BTOPUYHU METab0IUTH, KOUTO
Morar J1a OpJaT OTKpPUTH B peauna pacteHus. OT IepMaToioruyHa rieiHa TOYKa, Hal-BaKHUTE
MOJI3M 3a YOBEUIKOTO 37paBe ca TeXHHUTe (apMaKOJOTUYHH €(EKTU BBPXY OKUCIUTEITHHUTE
MPOLIECH, BB3IAJIECHUETO, Ch0BATa NATOJIOIUs,, UMYHHHSI OTTOBOP, MPEAPAKOBU U OHKOJIOTUYHHU
Je3Urd WM 00pa3yBaHUs, KaKTO W MHUKpOOHMs pacTex. Tbil karo mpupoaara Ha (HEHOIHUTE
CheJIMHEHUS OTroBaps 3a GUTOXUMUYHUTE HYKIU Ha pACTCHUTA, a HEe HA OModapMaleBTUUHHUTE
M3HUCKBAaHUS MPEISBEHU KbM CHEIU(PUUYECH BT HAa BbBEXKAAHE (AepMaleH WUJIM JIPYT), TAXHOTO
BKJIIOUBAHE B ChCTaBa Ha JieKapcTBeHUW (GOpMHU 3a JAEpMANIHO NPUIIOKEHHE Ce CUHUTa 3a
MPEeAN3BUKATEICTBO. TOBa YECTO C€ IBJKU HA TSAXHATA HEIOCTaThUHA Pa3TBOPUMOCT BBB BOJA,
BHCOKO MOJIEKYJIHO TETJI0 M HUCKa MPOHHMIIAEMOCT W/WJIM BHCOKA PEAKTHBHOCT (IIpPHCHIIA 3a
peauIia MpeICTaBUTENH) U TIOCTIeIBAIA XUMUIHA/(hOTOXMMHYHA HECTAOMITHOCT M BH3MOXKHOCT 32
Honmsupane. BrirouBanero Ha (eHONHU (DUTOCHEIUHEHUS B JTUMUA-Oa3UpaHN HAHOHOCHTEIN
(KaTo HaHOEMYJICUH, JIMTIO30MH W TBBPJHU JIMIHUIHA HAHOYACTHUIIM) CE CUMTA 3a CTPATETMUECKH
(bU3MKO-XUMHYEH IMOJXO 3a MOBHUINIABaHE Ha TsAXHATa IN SitU cTaOMJIHOCT W TepMearus Ipes
KOXXHUTE Oapuepd M MOAOOpsBaHE Ha OMOHAIMYHOCTTA MM M TEPANCBTUYHHUS HM C(QEKT.
Hacrosmust 0630p ce ¢pokycupa BbpXy Halpeabka U akTyaTHUTE MOCTHKEHUS B Ta3H 00JIaCT.

KarwuoBu xymm:

OHOJIOTUYHO aKTHBHHU BCIICCTBA; ACPMAJIHO JICKAPCTBCHO AOCTABAHC, IUTIO30MU,; HAHOCMYJICUU,
HAaHOCTPYKTYPHU JIUIIUAHHU HOCUTCIIN, HOJ'[I/I(beHOJ'II/I; (1)I/ITO(1)GHOJ'II/I; TBBPAW JIUIIUIHA
HaHOYaCTUIIH; IPOHHUKBAHC IIPE3 KOXKATa.

I'7 12. | Gugleva V, Zasheva S, Hristova M, Andonova V. Topical use of resveratrol:
technological aspects. Pharmacia 2020 67(2):89-94.

Abstract

Resveratrol is a natural polyphenolic phytoalexin found in grapes, berry skins, roots of
Japanese knotweed and is reputed as an excellent antioxidant, anti-inflammatory, neuro- and
cardio- protective agent. Resveratrol has also beneficial effects in therapy of different skin
conditions such as acne, exfoliative eczema, psoriasis and is known to provide a protection against
ultraviolet radiation-mediated oxidative stress. However, its low oral bioavailability and short
biological half- life compromise its beneficial therapeutic effects; therefore, its topical application
is a practical approach in the treatment of various cutaneous disorders. Challenges associated with
the development of topical resveratrol drug delivery systems and dosage forms include its low



aqueous solubility as well as its poor UV-, pH- and temperature-dependent stability. The purpose
of this article is to discuss the mechanism of action, therapeutic effect and physicochemical
properties of resveratrol and to present recent technological approaches designed to improve its
stability, bioavailability and therapeutic efficiency.

Keywords:
antioxidant activity, biologically active compound, drug delivery systems, skin protection.
Pe3srome

PecBeparposrbT € ecrecTBeH NOMMGEHONIEH (UTOANEKCUH, HaMHpall ce B TI'PO3JAETO,
JIOCIIMTE Ha TOPCKH IUIOJOBE, KOpeHHTe Ha SIMOHCKH (anonust U € MU3BECTEH KaTo OTINYEH
AHTUOKCHJIAHT, IIPOTUBOBB3IIATIUTEIIHO, HEBPO- U KapIMOIIPOTEKTUBHO CPEACTBO. PecBepaTponsT
CBIIO TaKka UMa OJATONPUATEH e(DeKT MpH TepanusiTa Ha pa3IMdHN KOKHU ChCTOSHUS KaTo aKHe,
eKc(OIMaTUBHA €K3€eMa, IICOPUA3UC U OCUTYpsBA 3allUTa CPELly OKCUAATUBEH CTPEC, MEAUUPAH
OT yJTPAaBHOJETOBOTO JbuUeHUE. BbIpexku ToBa, HEroBara HUCKAa OpajHa OMOHAJIMYHOCT U
KPaTKHUAT OMOJIOTHYEH MOTYKHUBOT KOMIIPOMETHPAT OJArONPHUSATHUTE My T€PANeBTUYHU €(eKT u
B Ta3M BpPb3Ka JOKATHOTO MY NPUIIOKEHHUE € IMPAKTUYECKU MOIXO0/ IIPH JICUEHUETO HA PA3IM4YHU
KO>KHU 3a0ossABaHus. Karo mpenusBHKaTencTBaTa, CBbP3aHU € pa3pabOTBaHETO HA JIEKApCTBO-
JOCTaBAIIN CUCTEMH M JICKApCTBEHH (OPMH 32 JIOKATHO NMPHJIOKEHUE HA PECBEPATPOII, MOTaT Aa
Ce IocoYaT HeroBaTa HHMCKa Pa3sTBOPUMOCT BbB Boja, kakto M UV-, pH- u Temneparypo-
3aBucuMara crabuinHoct. Llenra Ha HacTosIaTa cTaTus € Ja pasriiefla MexaHu3Ma Ha JieiicTBuE,
TepaneBTUUHUS e(peKT U (PU3MKOXMMUYHHUTE CBOWCTBA HA pPECBEpaTpoia M JAa IpeiCTaBH
MOCTIeTHUTE TEXHOJIOTUYHU MOAXOAM, MpeaHa3HaueHW Ja NoJo0pAT HeroBaTa CTaOMIIHOCT,
OMOHAJIMYHOCT U TepareBTUYHA e(PEeKTUBHOCT.

KirouoBu nymn:

AHTHUOKCHAAHTHA aKTUBHOCT, OMOJOrHYHO aKTUBHU BCIICCTBA, JICKAPCTBO-AO0CTABAIIN CUCTCMU,
3aliyuTa Ha KoXKaTa.

IMoxa3arten I'7.8 [lyOonukauuu u goknaau, nyOauKyBaHu B HepedeprpaHu CIUCAHUS C HAYYHO
pelieH3upaHe WK NyOJUKYBaHU B peJaKTUPaHHU KOJIEKTUBHU TOMOBE

I'81. | Zasheva S, Gugleva V, Andonova V, Aerosol vaccines — perspectives and therapeutic
impact, Scripta Scientifica Pharmaceutica, 2020;7(1):23-30.
http://dx.doi.org/10.14748/ssp.v6i2.6614
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Abstract

Introduction: Aerosol vaccination is a promising non-injectable method that provides immune
resistance to pathogens since it follows the natural route of transmission of many infectious agents.
The immune response, occurring after intranasal or respiratory vaccine administration, provides
credible protection due to the common mucosal immune system, excellent blood supply, and lung
permeability.

Aim: The study aims to highlight the unconventional and perspective application use of aerosol
dosage forms as a technological approach for vaccine drug delivery.

Materials and Methods: A detailed literature survey in scientific databases such as PubMed,
ScienceDirect, ResearchGate has been conducted, and the relevant information has been
summarized and interpreted.

Results: The aerosol vaccination method, as an alternative to the subcutaneous, intramuscular or
intradermal application route, ensures defense against the inhaled pathogens, avoiding at the same
time drawbacks associated with the injection administration such as the risk of reuse of disposable
medical consumables, potential spreading of blood-borne diseases and the necessity of qualified
medical personnel. Additionally, aerosol vaccination is an easier and more practical approach for
patients, leading to improved compliance. Vaccines applied by the inhalation or nasal route of
administration could be a successful approach for the treatment of diseases such as measles,
tuberculosis, or influenza A, that although preventable, remain a global challenge.

Conclusion: The aerosol method is promising for vaccine delivery with the potential to be fully
evaluated in the upcoming years.

Keywords:

influenza, inhalation, immunity, measles, nasal route, respiratory tract, tuberculosis.

Pe3rome

Bwveedenue: Aepo3onHaTta BakCHHAIMS € 0O€IIaBal] HEMHKEKIIMOHEH METOJ], KOWTO OCHTYpsBa
MMYHHA PE3UCTCHTHOCT KbM ITATOTEeHH, THH KaTo CJIe/IBa €CTECTBEHUS BT HA IIPEIaBaHe Ha MHOTO
WH(EKIMO3HN areHTH. VIMyHHHSAT OTTOBOpP, HACTBIIBAI CJIE] MHTPAHA3AIHO WM PECITHPATOPHO
MPUJIOKEHNE Ha BaKCHHA, OCUTYpsBa HaIeXKIHA 3alluTa OjlarojapeHre Ha olmara MyKo3Ha
MMYyHHA CUCTEMA, OTIUYHOTO KphBOCHAOAsIBaHE U OeJIoApOoOHATa TPOITYCKIUBOCT.

I[en: TlpoyuBaHeTo MMa 3a 1eN Ja MOAYepTae HETPAIUIIMOHHOTO M MEPCIICKTHBHO TIPHIIOKECHUE
Ha aepO30JIHU JICKApCTBEHU (hOPMHU KaTO TEXHOJOTUICH ITOIXO0JT 33 JOCTABSHE HA BAKCHHHU.
Mamepuanu u memoou: IlpoBeneHo e moapoOHO MPOyUBaHE Ha JUTepaTypaTa B HAy4yHU Oa3u
nanau kato PubMed, ScienceDirect, ResearchGate u croTBeTHaTa HHPOpPMaIHs € 0000IIeHa U
HMHTEPIPETHPAHA.

Pe3yimamu: Aepo30THUST METOJI Ha BaKCHHAIMS, KAaTO alTepHATHBAa Ha MOIKOXKHUSA,
WHTPAMYCKYJIHUS WJIA WHTPAJACPMATHHUS HAYMH HAa TPHUIOKEHUE, OCUTYpsBa 3alllUTa CPEeIry
BIUIIIAHUTE TATOT€HHU, KAaTO CBIIEBPEMEHHO U30sArBa HEJOCTATHIUTE, AaCOIUUPAHU C
MIPUJIOKEHUETO Ha MHXKEKIINS, KaTO PUCK OT MOBTOPHA YyHIOTpeba Ha METUIIMHCKH KOHCYMAaTHBH 32
€IHOKpaTHa yrmoTpeda, MOTEHIIMATHO pa3NpoCTpaHEeHHE Ha 00JIeCTH, MpelaBaHu 1O KPbBEH MbT,
KaKTO M HEOOXOJMMOCTTa OT KBaNU(UIIMPaH MEAUIMHCKHA TepcoHan. ChIo Taka aepo3oiHaTa



BaKCHHAIIHS € TT0-JIECEH U MO-TIPAKTHYEH MOAX 0T, KOWTO BOJH J0 MO-BUCOK KOMITJIAWBHC OT CTpaHa
Ha ManueHTuTe. BakcMHUTE, MpUiIaraHu 4pe3 WHXAIANWs WM HAa3aJIeH HaYMH Ha TPUIIOKEHUE,
Omxa Mo qa ObJaT yCreneH MoX0/ 3a JISYCHHEe Ha 3200 sIBaHus KaTO MOPOWIH, TyOepKy03a
WJIM TPUIT A, KOUTO Makap U MPeIOTBPATUMH, OCTABAT II100ATHO TIPEIU3BUKATEIICTBO.
3akniouenue: AEpo30NHHUAT METOJ 3a JOCTaBSHE HAa BAaKCHHU € OO€m[aBall IMOIXOMA, YUUTO
MOTEHIIHAN 11e ObJIC HAITBIHO OIICHEH MPEe3 CISABAIIUTE TOIMHH.

Kuaro4yosu nymu:

TpUII, MHXAJAIWsI, IMyHUTET, MOPOWIIN, HA3aJICH BT, JUXATEITHH IBTHUINA, TYOSPKYII03a.

I'8 2. | Todorova A, Gugleva V, Georgieva L. Doctors' point of view on Pharmacy
Compounding - Advantages and disadvantages. 1AIM, 2016; 3(2): 45-50.

Abstract

Background: Despite the wide variety and the increasing number of industrially manufactured
pharmaceuticals in recent years, extemporaneous medications are still often prescribed and
prepared.

Materials and methods: The purpose of this study was to analyze doctors™ points of view on
pharmacy compounding and to characterize advantages and disadvantages, associated with
extemporaneous prescribing and dispensing. We performed a direct anonymous survey among
general practitioners and medical specialists in the Northeastern Bulgaria.

Results: Our study findings showed that extemporaneous medications are still preferred by
physicians to meet the need of a tailored approach to specific patient and to provide individualized
drug dosing. The role of extemporaneous compounded medicines is significant in the field of
dermatology, due to the possibility of combining different ingredients in order to achieve better
therapeutic action and also to serve as an alternative when there are no available market
preparations.

Conclusion: The prescribing and compounding drugs is a possibility for ensuring optimal
therapeutical success in a certain patient. The advantages of extemporaneous medicines define their
important role in the personalized therapeutic approach. The question about the perspectives and
the future of compounded drugs is complex and depends not only on the number of prescribed
prescriptions, but also on the pharmacists’ willingness to dispense them, becoming equivalent
partners of doctors in general treatment process.

Keywords:

Extemporaneous preparations, Advantages, Disadvantages, Physicians, Attitudes.



Pe3rome

Y600: Bovrpeku roiasiMoTo pazHooOpasue W HapacTBallus Opoil MHAYCTPHUAIHO HPOHM3BEACHU
(apMarieBTHYHHI TPOAYKTH MIPE3 MOCIETHUTE T'OIUHH, eKCTEMITOPAITHUTE JIEKAPCTBEHU (POPMHU BCE
OlLE YECTO C€ IPEINUCBAT U MPUTOTBAT.

Mamepuanu u memoou: llenta Ha HACTOSAIIETO IPOyUYBaHE Oe€llle /1a ce aHaJIU3upar IJIeIHUTE
TOUKH Ha JIEKApUTE OTHOCHO E€KCTEMIIOPAJIHMUTE JIEKapCTBEHU (popMu U Ja ce oTaupepeHuupar
IIPEIMMCTBaTa M HENOCTAaTBhLUTE, CBbP3aHU C IPEANHCBAHETO M OTIIyCKaHETO HM. bemie
IIPOBEIEHO IMPSIKO AaHOHMMHO aHKETHO IIPOYYBaHE CpeJ OOLIONPAKTUKYBAIIM JIeKapu MU
MEIMLMHCKY CIIELUAINCTH Ha Tepuropusara Ha CeseponsTouyna bearapus.

Pezynmamu: PezynraTute OT HAIIETO MIPOYYBAHE ITOKA3axa, Y€ €KCTEMIIOPAIHUTE JIEKapCTBEHU
(dopmH Bce olle ce MPEeIIoYUTaT OT JIEKapUTe, 3a Aa OTTOBOPST HA HYXKAAaTa OT MEepCOHAIN3UPaH
IIOAXO0J KbM KOHKPETEH NAIL[UEHT U 1a OCUTYPAT HHAUBUIYAIU3UPAHO JO3UPAHE HA JIEKAPCTBEHOTO
BemiecTBo. Pomsdta Ha ekcTeMmmopanHUTe JeKapcTBeHM (opMHM € BaxkHa B oOjacTra Ha
JIepMaToJIorusATa, MOpaJl Bb3MOKHOCTTA 32 KOMOMHUpPaHE Ha PAa3JIMYHM aKTUBHU BEIIECTBA 3a
[IOCTUTaHE Ha MO-700pO TEepameBTHMYHO AEWCTBUE, a ChLIO Taka M 3a Ja IOCIyXaT Karo
aJlITepHaTUBa, KOraTo JIUIICBAT Ja/leHU ThPrOBCKH MPOIYKTH Ha Ia3apa.

3aknwuenue: TlpennucBaHETO W TPUTOTBSIHETO HA EKCTEMIIOPAIHH JIEKapCTBEHU (GOpPMH €
BB3MOXHOCT 32 OCUI'ypsIBAHE Ha ONTHMAJEH TEPalleBTUYEH YCIIEX IPH ONpeAeSeHU MalUueHTH.
[IpenqumcTBaTa Ha €KCTEMIIOpPAIHUTE JIEKAPCTBEHU (OPMH OIPEIENAT TAXHATa BakKHA POJIS B
MIEPCOHANM3UPAHUS TEpareBTUYEH MOJXOJ. BbIpochT 3a mepcrneKkTuBUTE U OBICIIETO UM €
KOMIUIEKCEH M 3aBHCH HE CamMO OT Opos Ha M3MHCAHUTE PELENTH, HO W OT JKEIaHHWETO Ha
(dapMarieBTHTE J1a TH MPUTOTBAT M OTIYCKAT, MPEBPBIIANKN C€ B PAaBHOCTOMHHM MapTHHOPH HA
JIEKapuTe B TEpPareBTUUHUS IPOLIEC.

KirouoBn nymmn:

Excremnopanuu nexkapcTBeHu (popmu, MpeaUMCTBa, HETOCTAThLIH, JIEKapH, HATJIACH.

I'8 3. | Lyraesa B, Togoposa A, IlpenusBukaTencTBa npes anTeKUTe, MPUTOTBAIIN
JeKapcTBeHH (hOpMU 1O MarucTpaiHa U papMakoneina peuenrtypa. Bapnencku
meouyuncku gpopym, 2015;4(3):432-436.

Pe3rome:

B nocnenHuTe rogvHM NpEAIaraHOTO pa3HOOOpa3ue OT HMHIYCTPUAIHO INPUTOTBEHU
JIeKapCcTBa U yBEITMYABAHETO HAa OpOsi UM 3acHJIBA 3HAUEHHETO HA MH(opMarmonHaTa GyHKIUS Ha
¢dapmarneBTuTe. Beipeku n3MecTBaHeTo Ha (oKyca KbM poJisiTa Ha (papmalieBTa KaTo KOHCYJITaHT
Y Hali-10CTBIIEH MEIMIIMHCKH CIIELUAINACT IPUTOTBSHETO HA JIEKAPCTBA OCTABa €/1HA OT OCHOBHUTE
yCIyru, HpeajaraHd OT alTEeKUTe B MHOTO €BpOINEHCKM JAbp)KaBU. Bb3MOXHOCTTA 3a
WHAMBUYAJIeH TOAXO0J KbM MalMeHTa o0yclaBsd M300pa Ha Tepamnus B MHOTO OT CIy4auTe.
JleyeHHeTO C MPUTOTBEHU B aIlTEKa JIEKAPCTBEHU (HOPMHU MMa HEOCHIOPUMH MPEIUMCTBA, HO 3a



ChJKaJIeHHE BCE MO-MAJIKO anTeku B beiarapus npennarat Tasu yciayra. Llenara Ha npoyuBaHeTo e
Aa HalpaBW aHaJIWu3 Ha MOTHUBUTC, TPYAHOCTHUTC U IMPCAU3BUKATCIICTBATA MPCI alTCKUTC,
MIPUTOTBSAIIM JEKapCTBa 10 MAarucTpajiHa u ¢apMakoneiHa perentypa Ha TepUTOPHITA Ha Ipaj
Bapna. Aukerupanu ca 50 papmaneBtu. OCHOBHUTE MPEIU3BUKATEIICTBA, KOUTO CE€ OYepTaBar ca:
OCUTypsiBaHE Ha HEOOXOAMMOTO KauecTBO Ha IPUTOTBSIHATA JEKapCTBEHA (hopMa — CIa3BaHE Ha
TEXHOJIOTUYHUTE OMEPAIH, TOYHOCT U CTEPUIIHOCT 0 BpeMe Ha paboTa M aHTa)KHPaHE BPEMETO
Ha (apMaleBTa 3a aKypaTHOTO M3IIBJIHEHHE Ha TO3M IIPOIEC, B PE3yJTaT HA KOETO TOH HE € B
CbCTOSIHHE Ja OO0CHyXBa JAPYrM MalueHTH. BONMMHCTBOTO OT (hapManeBTHTE CMSATAT, 4e €
npeaAuMCTBO 3a aNnTckKara IMPUIrOTBAHCTO Ha JICKAPCTBCHU (bOpMI/I o MarucCTpajHa U
(hapmakorieiiHa perenTypa, Tbil KaTo TOBa € Bb3MOKHOCT 32 IPUBIIMYAHE HA TIAIIMCHTH W U3JUTaHE
aBTOpUTETa Ha npodecusTa.

KiarouoBn pymu: nexkapctBeHH ¢GopMu MO MaructpaiHa u (¢dapmakoneiiHa peuentypa,
MpeAN3BUKATEIICTBA, (hapMaIleBTH, allTEKH.

Abstract

In recent years the wide variety and the increasing number of industrially manufactured
drugs has put an emphasis on the function of pharmacists as information and health care providers.
Although the pharmacists’ responsibility and role have moved towards the utilization of scientific
knowledge as a consultant for the patients, preparing extemporaneous formulations is still one of
main services, provided in many European pharmacies. The possibility of individual approach
towards the patients is one of the key factors, affecting the therapeutic choice. Treating patients
with extemporaneous preparations has undeniable benefits, but unfortunately fewer pharmacies in
Bulgaria provide this service. The aim of this study is to evaluate and analyze the problems,
difficulties and challenges in front of the pharmacies preparing extemporaneous formulations in
Varna, Bulgaria. A survey has been conducted among 50 pharmacists. The main challenges are to
ensure the quality of the extemporaneous formulations-following technological guidelines,
ensuring accuracy and sterility of the process and the busyness of the pharmacist during this
process, so that he is unable to consult other patients. Pharmacists believe that it is an advantage
for the pharmacy to prepare extemporaneous preparations, because it helps to attract patients and
to raise the job prestige.

Keywords: extemporaneous preparations, challenges, pharmacists.

I'9. [lybnukyBaHa riaBa OT KOJIEKTHBHA MOHOTpadus

9 1. | lvanova N, Gugleva V, Dobreva M, Pehlivanov I, Stefanov S, Andonova V. Silver
Nanoparticles as Multi-Functional Drug Delivery Systems Nanomedicines.
IntechOpen; 2019. http://dx.doi.org/10.5772/intechopen.80238.
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Abstract

Nanoparticles can surmount some essential problems of conventional small molecules or
biomacromolecules (e.g., DNA, RNA, and protein) used in some diseases by allowing targeted
delivery and overcome through biological barriers. Recently, silver nanoparticles have been
harnessed as delivery vehicles for therapeutic agents, including antisense oligonucleotides, and
other small molecules. Silver is the most profit-oriented precious metal used in the preparation of
nanoparticles and nanomaterials because of its antibacterial, antiviral, antifungal, antioxidant and
unusually enhanced physicochemical properties compared to the bulk material such as optical,
thermal, electrical, and catalytic properties. Small silver nanoparticles offer many advantages as
drug carriers, including adjustable size and shape, enhanced stability of surface-bound nucleic
acids, high-density surface ligand attachment, transmembrane delivery without harsh transfection
agents, protection of the attached therapeutics from degradation, and potential for improved
timed/controlled intracellular drug-delivery. Plant-mediated synthesis of silver nanoparticles is
gaining interest due to its inexpensiveness, providing a healthier work environment, and protecting
human health leading to lessening waste and safer products. The chapter presents the essential
physicochemical characteristics, antibacterial, and anticancer properties which silver nanoparticles
obtained by plant-mediated methods possess, and their application as drug-delivery systems with
a critical view on the possible toxicity on the human body.

Keywords:

antibacterial activity, anticancer activity, capping agents, plant extracts, reducing agents, surface
properties, toxicity.

Pe3rome

Hanouactuiure Morar Ja NOpeojosiedT HAKOM  ChIIECTBEHM MpoOieMH  Ha
KOHBEHLIMOHAJIHUTE MAJIKM MOJeKyau uin ouomakpomosiekyiu (Hamp. JJHK, PHK u nporeun),
W3MOJI3BaHU NP JIEYCHUETO Ha HAKOW 3a00JsBaHUs, KaTO MO3BOJIABAT HACOYEHO JOCTaBSHE U
peojoiisiBaHe Ha OuosnornuHuTe 6apuepu. Hanociaenbk cpeObpHUTE HAHOYACTULU CE U3II0I3BAT
KaTO HOCUTEJH 32 peula TEPANEBTUYHHU CPEICTBA, BKIFOUNTEIHO AHTUCEHC OJIMTOHYKICOTUAN U
Opyrd Mayiku Mosiekyiau. CpeOpoTo € Hal-MKOHOMHUYECKM W3TOAHMAT OJIaropoJieH MeTal,
M3M0J3BaH IIPU TMOJYyYaBAHETO HA HAHOYACTHIM M HAHOMATEpHUalM, IIOpaaud HETOBUTE
aHTUOAaKTepUalH{, AHTUBUPYCHH, MPOTHUBOrBOMYHH, AaHTHUOKCHUJAHTHM U O-700pH
(U3MKOXUMUYHU XapaKTEPUCTUKH B CPABHEHHE C HACUITHUS MaTepHall, KaTO ONITUYHU, TEPMUYHH,
€JIEKTPUYECKH M KaTAIUTUYHHU CBOMCTBA. Mainkute cpeObpHH HAHOYACTUIU MpejiaraT MHOTO
IIPEIMMCTBA KaTO HOCUTENIW Ha JIEKAPCTBEHM BEIECTBA, BKIIOUYUTEIHO aJaNTUPYEMH pa3MeEp U
¢opma, mO-BUCOKA CTAaOMJIIHOCT Ha IOBBPXHOCTHO CBBP3aHUTE HYKJIEHHOBH KHCEIINHHU,
IPUKpENBaHe Ha MOBBPXHOCTHU JIMTAHJU C BUCOKA IIIBTHOCT, TPAHCMEMOpPAHHO J0CTaBsHE 0e3
arpecuBHU TPAHCQEKIIMOHHM areHTH, 3allWTa Ha MPUKPENeHHUTE TEeparneBTUYHU CPEJCTBA OT
pasrpakJaHe M MOTEHIHAJ 3a MM0J00PEHO BPEMEBO/KOHTPOIMPAHO BHTPEKIETHUHO JEKAPCTBEHO
JOoCTaBsiHe. MequUpaHusIT OT PAacTeHUsT CHHTE3 Ha CpeObpHM HAHOYACTUIM Habupa HHTepec
Mopajd CBOSITA HUCKA II€HA, OCUTYpsIBaliKM MO-34paBOCIOBHAa pa0OTHA cpela M 3alluTa Ha



YOBEMIKOTO 3/IpaBe, KOETO BOAM 10 HaMajsiBaHE Ha OTIAIBIIUTE M TM0-0€30MacHU TPOIYKTH.
Hacrosmata r1i1aBa OT KHHTa TMPEACTaBI OCHOBHUTE (DU3UKOXMMUYHH XapaKTEPUCTHUKH,
aHTHOAKTePUATTHU ¥ aHTUKAHIIEPOTCHHH CBOMCTBA, KOMTO MPUTEKABAT CPEOBPHUTE HAHOYACTHIIH,
MOJIYYEHU Ype3 PACTUTEITHO MEAUUPAHU METOJIM, KAKTO U TAXHOTO MPUJIOKEHUE KATO JIEKAPCTBO-
JOCTABSIIN CUCTEMH C KPUTHYCH IOTJIe]] KbM Bb3MOYKHATa TOKCHYHOCT BHPXY YOBEIIKOTO TSUIO.

KarouoBu nymm:

aHTHOaKTepuaiHa akTUBHOCT, IPOTUBOPAKOBA aKTUBHOCT, CTA0MIIN3aTOPH, PACTUTEITHH
EKCTPAKTH, pEAyLIUpalli ar€HTH, MOBbPXHOCTHHU CBOMCTBA, TOKCUYHOCT.

IIbaHOTEKCTOBH Hyﬁ.]'II/IKaIII/II/I B HAYYHH CIMCAHUSA U CﬁOpHI/IIII/I, HU3BBH MUHUMAJTHHUTE

HAYKOMETPHUYHU M3MCKBAHUA 3a 3aemaHe Ha A/l ,,noueHT*

1. Gentscheva G, Milkova-Tomova I, Nikolova K, Buhalova D, Andonova V, Gugleva
V, Petkova N, Yotkovska I, Ivanova N. Antioxidant Activity and Chemical
Characteristics of Sambucus nigra L. Blossom from Different Regions in Bulgaria.
Horticulturae 2022, 8, 309. https://doi.org/10.3390/horticulturae8040309.

Abstract

The aim of the current study was to investigate some bioactive compounds from Sambucus
nigra L. blossoms and to evaluate the antioxidant potential of the obtained extracts. In this study,
samples from four different regions of Bulgaria /Rhodopes, Plovdiv, Strandzha and Dobrich region/
from Sambucus nigra L. were collected and analyzed for total phenols, flavonoids, sugars and
amino acids. The antioxidant activity of the extracts was evaluated by four assays based on different
mechanisms. The sweetness index and total sweetness index of the extracts were also evaluated.
The carbohydrate composition of the leaves and the blossoms was determined, with glucose and
fructose predominating in both cases, as their contents were not above 3%. Nineteen amino acids
have been identified in the composition of Sambucus nigra L., and glutamic, leucine and asparagine
acids are predominant. The highest antioxidant activity and total content of phenols (49.2 £ 1 mg
GAE/g) and flavonols (18.6 + 0.5 mgQE/g) were found in the sample from the Rhodope region.
Therefore, the higher altitude and lower temperature in mountains could influence the
accumulation of secondary metabolites in blossoms of Sambucus nigra L., which improves the
antioxidant potential of the samples.

Keywords:

Sambucus nigra L.; medicinal plants; antioxidant activity; flavonoids; phenols; carbohydrates;
amino acids.
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Lenta Ha HACTOAIIOTO M3CIIeABaHE OelIe 1a ce U3CIeABAT HAKON OMOAKTUBHU ChEAMHEHUS
OT IIBETOBETE Ha Sambucus nigra L. u 1a ce olleHU aHTHOKCUIAHTHUSI MTOTESHIIMAN Ha MOJTYYCHUTE
eKCTpakTu. B ToBa n3cienBane 6gxa cbOpaHu mpoOU OT YETHPH pa3IMYHU pernoHa Ha bearapus
/Pononu, [Tnosaus, Ctpanmka u obnact Joopuy/ ot Sambucus nigra L. u ananusupanu 3a o01u
(beHonm, GrraBOHOUIN, 3aXapy U AMUHOKHCEITMHNA. AHTHOKCHIAHTHATA AKTHBHOCT Ha EKCTPAKTUTE
Oele OlleHEHA Ype3 YSTHPH aHAJTN3a HA OCHOBATa Ha Pa3IMYHHA MEeXaHW3MU. VIHIEKCHT Ha ClIaiocT
Y OOILIUSAT MHJIEKC Ha CIIaJI0CT Ha €KCTPAKTHUTE CHINO Osixa orleHeHH. OTpeieieHo € ChAbPKaHUETO
Ha BBIJICXUApPATH B JIUCTATa M IIBETOBETE, KATO W B J[BaTa Ciiydas npeoOiagaBaT TIFOKO3aTa H
bpykTo3ara, KaTo KOJMYECTBOTO UM He HaasumaBa 3%. B cbcraBa ma Sambucus nigra L. ca
UACHTUGUIIMPAHH JICBETHAJIECET aAMHHOKUCEIIMHU, KaTo TpeoliagaBar TIyTaMHHOBATA,
JICBIIMHOBATa W acliaparnHoBara KUcCeNWHHW. Hali-BHCOKa aHTHOKCHJIAaHTHA aKTUBHOCT MU OOIIO
cbabpkanue Ha Genonn (49.2 + 1 mg GAE/g) u ¢naBononu (18.6 = 0.5 mgQE/g) ca yctaHoBeHU
B npo0ata oT paiioHa Ha Pomonure. CienoBareiHO MO-rojsiMara HaIMOpPCKa BHCOYWHA U TIO-
HUCKaTa TeMIepaTypa B IUIAHMHHTE MOTarT Jia TOBIUSASAT Ha HATPYNBAHETO HA BTOPHYHH
MeTaboJIMTH B IIBETOBeTe Ha Sambucus nigra L., koeTo noo0psiBa aHTHOKCHIAHTHHS TOTEHIIAAI
Ha mpoouTe.

KurouoBu nymu:

Sambucus nigra L.; neueOHu pacTeHMsI; aHTHOKCHIaHTHA aKTUBHOCT; (hJIaBOHOUIM; (DEHOJIH,
BBIVICXUIPATH; AMHUHOKUCEITHHH.



