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Gugleva V, Zasheva S, Hristova M,
Andonova V. Topical use of resveratrol:
technological aspects. Pharmacia, 2020;
67(2): 89-94.
https://doi.org/10.3897/pharmacia.67.e48472

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.

I'yrnea B, 3ameBa C, Xpucroa M,
AunnonoBa B. JlokanHo mnpunoxeHue Ha
pecBepaTpod: TEXHOJIOTUYHU  aCIEKTH.
Pharmacia, 2020; 67(2): 89-94.
https://doi.org/10.3897/pharmacia.67.e48472

Peceparpon e mpuposeH mnonudeHoneH
dbuTOaNEeKCHH, KONTO ce cpelia B IpO3JETo,
JIIOCIIUTE HAa TOPCKH IUIOJIOBE, KOPEHUTE Ha
AMOHCKaTa (pamonus U € U3BECTEH ChC CBOUTE
AHTHOKCUIAHTHH, IMPOTHUBOBB3MNAJINTCIIHH,
HEBPO- M KapAHOIPOTEKTUBHU CBOICTBA.
PecBepatpoi okasBa u OnaronpusiTHu eheKTH
IIPYU Pa3IUYHU KOXKHU CHCTOSHHUS KaToO akKHe,
exkcoiuaTiBHa  €K3eMa, IICOpUa3uc |
ocurypsisa 3ammra cpeury UV-meauupan
okcumatuBeH crpec. Hwuckara my opannHa
OMOHATMYHOCT M  KPAaTKUAT OHOJIOTUYEH
MOJTY’KUBOT o0aue KOMIIPOMETHUPAT
OaronpUsTHUTE My TEpaneBTHUYHH €(EeKTH;
CJIEIOBATEIHO, JIOKAJIHOTO MYy MPHJIOKEHUE €
NPaKTUYEeH TMOAXOA TMpH JIEYEHUETO Ha
pasindHu KOXXKHHU 3a00JIsIBaHUsL.
[TpeausBukarencrBara, CBbp3aHU c
pa3paboOTBaHETO HAa CUCTEMH U JIEKAPCTBEHU
dopMu  3a  JIOKQJIHO  JIOCTaBsHE  Ha
pecBeparpoi  BKJIIOYBAT  HHUCKaTa My
BOJIOPa3TBOPUMOCT, KakTo u jomara my UV-,
pH- u TemneparypHo-3aBUCcHMMa CTAOUITHOCT.
Ilenta Ha Ta3u cTatus € Ja pasmiena
MEXaHu3Ma Ha HeﬁCTBHe, TCPANICBTUYHUA
epexT M (PU3MKOXMMUYHHMTE CBOWCTBA Ha
pecBeparpoil U Ja NPEACTaBH aKTyaJIHHUTE
TEXHOJIOTHYHH TIOIXOIH, MpeIHa3HaYeHU Ja

mooopsT HeroBara CTaOUITHOCT,
OMOHATHMYHOCT u TepaneBTUYHA
€(DEeKTUBHOCT.
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Stefanov S, Stoeva S, Georgieva S, Hristova
M, Nikolova K, Dobreva M, Andonova V. In
vivo comparative assessment of incised
wound healing in rats after application of
hydrogel/organogel formulation containing
St. John's wort methanol extract. Bulgarian
Chemical Communications, 2022; 54:(SI B2):
46 — 51. DOI: 10.34049/bcc.54.B2.0467

Over the years, St. John's wort (Hypericum
perforatum L.) has been shown to contain
important  bioactive  ingredients  with
substantial physiological and
pharmacological activity. The present study
aims to evaluate the healing intensity of
incised wounds on rats treated with a semi-
solid hydrogel/organogel (bigel) formulation
containing a hyperforin-rich extract from St.
John's wort. Three methods to obtain
hyperforin-rich methanol extract from St.
John's wort were applied and evaluated for
effectiveness — percolation method, ultrasonic
extraction, and Soxhlet extraction. The
extracted amount of hyperforin was
determined by reverse-phase HPLC analysis.
The Soxhlet extraction technique was most
appropriate for this study's purposes (3.552
mg/mL). Hyperforin-rich methanol extract
was included in a bigel as a semi-solid
formulation. The therapeutic potential of the
developed formulation was evaluated for
healing intensity and compared with a
commercial product. Both were applied for 10
days on incised wounds (50 mm) inflicted on
rats. The efficacy parameter is defined as the
tensile strength applied on already healed
wounds through a particular experimental
setup. An in vivo experiment was performed
with 21 male Wistar rats, divided into three
groups at random. Group A was not treated
with therapeutic products. Groups B and C
were treated with a commercial product, and
with bigel containing an extract of St. John's
wort, respectively. The tensile strength
registered for group B ((3.7£0.2) N) was
lower than that stated for group C ((6.4+0.7)
N). The obtained differences are statistically
significant (p<0.05). As a result of the study
accelerated and most effective wound healing
was found in the experimental group treated

CrepanoB C, CroeBa C, Teopruesa C,
XpuctoBa M, Huxomnoa K, [lobpeBa M,
AnponoBa B. /n vivo cpaBHUTENHA OLIEHKA HA
3a37paBsiBAHETO HA IIOPE3HH paHU IpU
IUTBXOBE Cliel| mpuiaraHe Ha OudaszeH re,
ChAbpKalll METAHOJOB EKCTPAKT OT JKBIT
KaHTapHOH. Bulgarian Chemical
Communications, 2022; 54:(SI B2): 46 — 51.
DOI: 10.34049/bcc.54.B2.0467

[Ipe3 roguHWTE € JO0KAa3aHO, Y€ IKBITHUSAT
kaHtapuoH (Hypericum perforatum L.)
ChABPKA BAKHU OWOAKTHBHU KOMITOHCHTHU

ChC 3HAUUTEITHA ¢du3nogornuHa u
¢dapmakonornyHa akTUBHOCT. HacrosmioTo
u3CleBaHE WMa 3a LeJd Jia  OICHH
MHTCH3HUTETA Ha 3a3/paBsBaHe Ha
WHIM3UOHHH PaHU MIPHU ILUTbXOBE, TPETHPAHH C
ouren, CbIbpXKAIl EKCTPaKT OT  KBJT
KaHTapuoH, Oorar Ha  XUNEP(OPHH.

[TpunioskeHu M olieHEeHU Osxa TpU MeTozAa 3a
[I0JIy4aBaHe Ha METaHOJIOB €KCTPAKT OT XKBJIT
KaHTapUOH — TIEPKOJIAIUS, YATPa3ByKOBa H
CoxcneroBa ekcTpakuus. ExcTpaxupaHoTo
KOJIMYECTBO XHUIEPPOpPHH O€ OIpeneneHo
ype3  oOparHodazoB ~ HPLC  anmanus.
VYcranoeHo 6e, ye CokcieroBara eKCTpakius
€ Hall-nmoXo/sIIa 3a LeJIUTe Ha U3CIIEBAaHETO
(KOHIEHTpalusATa Ha XUIeppOpUH B Taka
MOJY4YeHHUsT  EeKCTPaKT €  Half-BUCOKa,
cboTBeTHO 3,552 mg/mL). boratusr Ha
XUNEepPOpPUH  METAaHOJOB  EKCTpakT  Oe
BKJIIOUEH B OWTeNl KaTo MOJTYTBBP/ HOCHTEIN.
TepaneBTUUHUAT MOTEHIMAT Ha MOCIETHUS
O0e OLEeHEeH in Vivo 4pe3 eKCIepPUMEHTEH
MoOZIe]l Ha MHIM3MOHHA paHa (50 mm) BbpXy
21 MBXKH TUTBXOBE OT mopoja Wistar.
JKuBoTHuTe OsXa pasfeneHu B TpU Ipynu Ha
CIlydaeH TPUHIUIT: TPU3AYUTEe OT rpyna A He
ca TpeTUpaHu, a BbpXy Te3u oT rpynu B u C
ca TpwiaraHd CHOTBETHO  PACTUTEICH
THPrOBCKU MPOMYKT U M3chenBanus ouren. 1
JIBETE MONTYTBbpAU (hopMu Osxa arIMKUpaHU
3a 10 1HU, a KaTo mapaMeTbp 3a ePUKACHOCT
Oe ompejeneHa cuiara Ha OI'bH, HE00X0oIuMa
3a  HapyliaBaHe  I€JIOCTTa Ha  Bede
3apacHajuTe paHU. SIKOCTTa Ha ON'BH,
peructpupana 3a rpyna B ((3.7+0.2) N) Ge
MO-HUCKAa OT TasW, ycTaHoBeHa B rpyma C
((6.4£0.7) N). IlomyueHuTe pasnuKud ca
cratuctuyeckn  3Haummu  (p<0.05). B
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with bigel containing St. John's wort extract
rich in hyperforin.

pe3yiTarT Ha H3CIEABAHETO O yCTaHOBEHO
YCKOPEHO M Hai-e()eKTUBHO 3apacTBaHE Ha

paHuTe npu KUBOTHUTE oT
€KCIIEpUMEHTaJHaTa Ipylna, TpeTUpaHa C
ouren, CHIBpPXKAI EKCTPAKT OT  XKBJAT

KaHTapuOH, Oorat Ha XunepQopuH.

Pehlivanov 1, Stoeva S, Simitchiev A,
Stefanov S, Andonova V. Stability study of
extemporaneously compounded
Nitrofurantoin oral suspensions for pediatric
patients. Folia Medica (Plovdiv), 2022; 64(5):
807-816.

doi: 10.3897/folmed.64.¢72334.

Aim: To evaluate the stability of
nitrofurantoin ~ suspended in  different
extemporaneously compounded vehicles after
storage at 4°C and at 25°C. To formulate an
effective, readily available vehicle that can
guarantee extended stability and precise
dosing.

Materials and methods: Nitrofurantoin was
suspended at a concentration of 10 mg/mL in
seven different vehicles compounded of
different blends of Syrupus simplex, sorbitol
70%, methylcellulose 1%, gummi arabici 1%,
gummi  xanthani 1%, and sodium
carboxymethylcellulose ~ (NaCMC)  1%.
Samples of 100 mL of every compounded
suspension were stored in dark in graded glass
bottles at 4°C and at 25°C. Samples were
analyzed at the beginning and every 10 days
up to day 30 and every 30 days after.
Variations of physical properties such as
sedimentation, ease of resuspension, color and
odor were evaluated visually and
organoleptically. Rheological analysis was
also performed in order to determine
suspensions’ behavior during storage and
dosing.  Variations in  nitrofurantoin
concentration and pH were evaluated with
suitable analytical procedure (UV-Vis; HPLC;
pH/ORP). Microbiological stability was
evaluated via incubation on suitable culture
media.

Results: To the 30th day, only three of the
compounded suspensions exhibited
significant physical stability and slight change
in taste and odor stored at both temperatures.
Two samples stored at 25°C exhibited
nitrofurantoin concentration greater than 95%

IleximuBanoB M, CroeBa C, CumurumeB A,
Credanor C, AngonoBa B. IIpoyuBane Ha
CTaOMIIHOCTTA Ha EKCTEMITOPAJIHO
IIPUTOTBEHU  MEPOPAJIHM  CYCHEH3UH C
HUTPO(YPAHTOUH 32 IEIUATPUYHH TTAITUCHTH.
Folia Medica (Plovdiv), 2022; 64(5): 807-
816.

doi: 10.3897/folmed.64.e72334.

IlenTa Ha HACTOSIIOTO HM3CIEIBAHE € Ja ce
OLIEHU CTaOMJIHOCTTa Ha HUTPOQPYpPaHTOUH,
CYCHEHIMpPaH B pPa3IMYHU EKCTEMIIOPAITHO
IIPUTOTBEHU HOCHUTENHU CJIe]l CbXpaHEHHUEe MpH
4 °Cu 25 °C, 3a na ce popmynupa eekTruBHA
U JIECHOZOCTBIIHA JIEKapcTBEHa opMa, KOSITO
MOXE Jla TapaHTHpa [POXBIDKUTEITHA
CTAOMJIHOCT U MPELM3HO JO3UpaHe. 3a LenTa,
HUTPOQyYpaHTOUH (B KOHLEHTpauus ot 10
mg/mL) Oeme cycneHaupaH B celeM
pasiMYHU  HOCHTENs,  IpPEJCTaBIsABALLU
pa3iauyHu KoMOuHaiuu oT Syrupus simplex,
copbuton 70%, metunuenynosa 1%, apadcka
ryma 1%, kcantanoBa ryma 1% u Harpuena
kapOokcumerunenyioza (NaCMC)  1%.
IIpo6u or 100 mL or Bcska NpUroTBeHa
cycneH3usi Osxa CbXpaHsSBaHM Ha THMHO B
rpagyvpaHu cTbkieHu OyTuiiku npu 4 °C u 25
°C. IIpobute Osixa aHATU3UPAHU B HAYAJIOTO
Ha Bceku 10 nHU mpe3 mMbpBUS Mecel U Ha
Bceku 30 nHu cnen ToBa. [IpomeHuTe BHB
(GU3NYHNTE WM CBOICTBa, KaTO yTasBaHe,
JIeKOTa Ha peCyCHEeHJIUpaHe, LBAT U MUPUC,
0s1Xxa OLIEHEHHW BH3YaJIHO M OPTaHOJETITHYHO.
W3BbpiieH Oelie ¥ peosoruueH aHaius3, 3a 1a
Ce OIpeeNy IMOBEISHUETO Ha CYCIICH3UUTE
[0 BpeMEe Ha CbXpaHEHHE M JI03UpaHE.
Bapmanuute B KOHIIGHTpamusta  Ha
HUTpopypanTouH U pH Osixa OIEeHEHU C
nonxosia anaautudHa rporenypa (UV-Vis;

HPLC; pH/ORP). Mukpobuonornynara
CTa0MITHOCT Ha CYCTEH3UMTE Oelie OIleHeHa
ype3  HMHKyOauusi  BbPXYy  HOAXOMASALIH

XPaHUTEIHU cpeu. YCTaHOBEHO Oelle, 4e 110
30-uss nmeH, caMO TpU OT IPUTOTBEHUTE
CYCIIEH3MM, CBhXpaHSIBAaHU M TIpU JIBETE
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and 4 samples stored at 4°C — concentration
greater than 95%. All models showed no
microbial growth up to day 30. At 120 days,
only three of the compounded suspensions,
stored at 4°C, exhibited relatively high
nitrofurantoin concentrations: 88.2%, 92%,
and 81.1%, respectively. Only one model
suspension showed chemical and physical
stability (>95% of the initial concentration)
for 102 days. No model suspension remained
sterile after 30 days.

Conclusions: The suspensions compounded
with vehicles of blends of syrups, xanthan,
croscarmellose (NaCMC), and sorbitol
exhibited low to none sedimentation, good
uniformity of content and are suitable
organoleptically for pediatric administration.
The model suspension stored at 4°C (NTF VII
4°C — with major excipients: sucrose 16%,
sorbitol 17%, xanthan gum 0.25%, NaCMC
0.25%) stands out with nitrofurantoin
concentration higher than 95% along with no
or little signs of sedimentation. After adding a
suitable preservative agent or system, a
formulation with these characteristics might
have an expiration date of at least 90 days.

TEeMIIEPaTypH, TOKa3axa 3HAYUTEIIHA PU3NIHA
CTaOMJIHOCT M JIeKa NpOMsiHa BbB BKyca U
MHUpHCA. Konnenrpanus Ha
HUTpO(dypaHTOUH, MO-BUCOKa OT 95%, Oemie
YCTaHOBEHA B JBE MPOOU, ChbXpaHsIBaHU MPU
25 °C, u 4 npobwu, cexpanssanu ipu 4 °C. B
HUTO €TUH MOJIEJ HE Oere 0T4eTeH MUKPOOSH
pacrex 1o 30-us nen. Ha 120-us nen, camo

TpHU oT MIPUTOTBEHUTE CYCIICH3UH,
cexpansBanu 1npu 4 °C, mokazaxa
OTHOCHUTEJIHO BHCOKH KOHIIEHTpAallMu Ha

HUTpo(dypanTouH: choTBeTHO 88,2%, 92% u
81,1%. Camo eHa OT MOJEIIHUTE CYCIIEH3UU
JEMOHCTpUpAa  XUMHU4YHA U (PU3NYHA
CTaOMITHOCT (>95% oT HayasHaTa
KOHIIEHTpAIMs) B MpoabbkeHrue Ha 102 qHu,
HO HHUTO €]IHa He ocTaHa ctepwiHa ciuen 30
nHU. Pesynrarute mokas3Bat, 4e CyCIeH3UUTE,
MPUTOTBEHH C  HOCUTENH, ChIbpXKAIIN
3axapeH  CHpON,  KCaHTaHOBa  TyMa,
kpockapmeno3a (NaCMC) wu  copOuroi,
MOKa3BaT HUCKA JO JIMIICBAIIA yTaiKka, 100pa

PaBHOMCPHOCT Ha CbABPKAHHUCTO MW Ca
OpTraHOJICOTUYIHO IMOAXO AN 3a
NeAUATPUIHO IMPHUIIOKCHUC. Mopnennara

cycnieHsus, cbxpanasana rnpu 4 °C (NTF VII
4 °C — ¢ OCHOBHM IIOMOIIHM BeEIIECTBa:
3axapo3a 16%, copourton 17%, kcaHTaHOBa
ryma 0,25%, NaCMC 0,25%), ce oTkposiBa ¢
KOHIIGHTpaIMsl Ha HUTPO(YpaHTOWH, TIO-
BUCOKa OT 95%, 3aeTHO C OTCHCTBAIM MU
HE3HAYUTEITHN TpH3HAIM Ha yraika. Crien
no0OaBsHE Ha TMOAXOASAIY/HW KOHCEPBaHT/H,
ChCTaB C TE3W XapPaKTCPUCTUKUA MOXKE J1a UMa
CPOK Ha rOJIHOCT Hai-Maiko 90 nHu.

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

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,

I'yrmea B, AmnponoBa B. Ilocnenen
HamnpeIbK B 00JIACTTa HA TBBPIUTE JTUIHIHA
HAHOYACTUIIM ¥ HAHOCTPYKTYPHUTE JTUIHUIHU
HOCHUTENIM KAaTo OYHH JIEKapCTBOIOCTABSIIN
m1atopMu. Pharmaceuticals, 2023;
16(3):474. https://doi.org/10.3390/ph16030474

[Tocturaunero Ha onTHMAaJIHA OYHa
OMOHAINYHOCT ce cumuTa 3a
MPEAU3BUKATEIICTBO OT YYEHUTE MOpaau

KOMIIJICKCHaTa CTPYKTypa Ha OKOTO H
HCTOBUTC 3alllMTHU (I)I/I3I/IOJ'IOI‘I/I‘-IHI/I
MEXaHHU3MU. CT)H_[O Taka, HUCKUAT

BHUCKO3HUTCT, C KOMTO ce XapaKkTepusupar
KaIllKUTE 3a O4YUTEC U CBOTBCTHO KPATKOTO
PE3NACHTHO BpEMC JOIPHUHACAT 3a
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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 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.

HaOmogaBanaTa HUCKA JOKaJHa
KOHIIEHTpAIIMsI B TapreTHOTO MsCTO. B Tasm
Bpb3Ka ce pa3zpaboTBar pazuyHu
JICKapCTBOAOCTABSIIN  IIAaTGOpPMU € IeJT
MOCTHTaHE Ha MO-BHCOKA OYHA
OMOHAIMYHOCT, KOHTPOJMPAHO M 3a0aBEHO
OCBOOOXKIaBaHE Ha JIEKapCTBEHOTO
BEIIECTBO, TO-Mal’bK Opoil MpHeMH U Io-
T00pH TepaneBTHYHU pe3yiTatu. TBBpauTe
JIMITUIHA HAHOYACTHULA (SLN) u
HAHOCTPYKTYPHHUTE  JUNUJAHA  HOCHUTEIN
(NLC) MPOSIBSIBAT ropeuz0OpocHUTE
XapaKTEpPUCTUKH, KaTo ChHIIO Taka ca
OMOCHBMECTUMH, OMOpPa3rpauMH, MOrar Ja
ObIaT TOMIOKEHW Ha CTepUWIH3alus U
MIPOM3BOJICTBOTO MM Ja ObJie Mamabupano. B
JOITBITHEHHE, TSAXHATA nocieBaIa
MOBBPXHOCTHA MOIU(HUKAINS JAONPUHACS 32
VIBIDKCHO BpeMe Ha MPecToil B ouute (dpes
No0aBsiIHE Ha KAaTHOHHH CBHEIAWHEHHS), TI0-
no0pa TeHeTpauusi M TepaneBTHYeH e(eKT.
Hacrostmusit 0030p pasriexaa
OTIMYHUTEIHUTE XapakrepucTuku Ha SLN wu
NLC 1no  OTHOmIEHHME Ha  OYHOTO
JICKapCTBOIOCTABSIHE M aKTyaJIM3Upa HayYHUS
IPOTPeC B Ta3u 00JIACT.

Gugleva V, Andonova V. Drug delivery to the
brain — lipid nanoparticles-based approach.
Pharmacia, 2023; 70(1): 113-120.
https://doi.org/10.3897/pharmacia.70.¢98838

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

I'yrnesa B, AHI0HOBA B.
JlekapcTBo/lOCTaBsIHE 10 MO3bKa — MOAXO/I,
O0azupaH Ha  JIMOUJHA  HAHOYACTHIIM.
Pharmacia, 2023; 70(1): 113-120.
https://doi.org/10.3897/pharmacia.70.e¢98838

Cn0XHOTO YCTPOWCTBO Ha YOBEIIKHS MO3bK
'O ONPEEIIs KaTo €AVH OT Hall-HENOCTBITHUTE
OpraHd II0 OTHOLIEHHE Ha JIEKapCTBEHO
nocraBsHe. KpbBHO-MO3buHaTa  Oapuepa
(KMB) npexacraBnsiBa  MHUKpOBacKylapHa
MpE’Ka, ydJacTBallla B TPAaHCIOPTUPAHETO Ha
BEUIECTBA MEXJy KpbBTa M IEHTpaiHara
HepBHa cucreMa (IJHC) — mno3BonsBaiiku
HABJIM3aHETO Ha XpaHWUTEIHU BELIECTBA U
CBILEBPEMEHHO OTpaHUYaBaliKM NPUTOKA Ha
MaTOr€HU M TOKCHUHU. 3alluTHaTa M QyHKUIUS
OrpaHHyaBa u HAaBJIM3aHETO Ha
JIEKQpCTBEHUTE BEIIECTBA JO MO3bKa. TbH
KaTO MHOTO JIEKAPCTBEHH BEIIECTBA HE MOrar
na mpemuHar npe3 KMb B pesynrar Ha
HENOXOAIIN (U3NKOXUMUYHU
XapaKTepUCTUKHU (HAmp. BUCOKA MOJIEKYIHA
Maca, pa3TBOPUMOCT BbB BOjAa U Jp.) ce
THPCAT Pa3INuHU TEXHOJOTUYHH MOAXOAHM, 32
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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.

Jla c€ OCUTypU JA0CTaTbyHa OMOHAINYHOCT.
Cpen TAX TBBbPAWTE JUMUAHU HAHOYACTUIU
(SLN) u HaHOCTPYKTYpHHUTE JIMIIMJIHU
Hocutenu (NLC) ca oOemaBaiia arepHaTHBa
OnarojapeHue Ha JIMIUAHATA CH IPHPOAA,
KOATO YyJeCHSBa TSAXHOTO HaBJIM3aHE B
MO3bKa,  MAaJKUTE€ CH  pa3Mepu H
BB3MOXKHOCTTA 32 CTPYKTYpHa MOau(pUKaLUs
32 TIOCTUraHE Ha HAaCOYEHO JIOCTaBsHE.
O0630pbT ce Pokycupa BbpXy MPHUIOKEHUETO
Ha SLN um NLC «xaro mmardpopma 3a
nekapctBeHo jnocraBaHe g0 [IHC, karo
odyepTaBa (U3MOJIOTHYHHUTE (PAKTOPU OT
crpana Ha KMb wu ¢dusukoxumuuHuTe
XapaKTepUCTUKU HA HAHOHOCHUTEIIUTE.

Sotirova Y, Stoeva S, Nikolova R, Andonova
V. Nanostructured Lipid Carriers as a
Promising Dermal Delivery Platform for St.
John’s Wort Extract: Preliminary Studies.
Journal of IMAB, 2023 Apr-Jun; 29(2):4911-
4919.
https://doi.org/10.5272/jimab.2023292.4911

Nanostructured lipid carriers (NLC) can
improve  the  stability of  various
phytochemicals, so this research aimed to
develop and employ such delivery systems for
Hypericum perforatum extract containing the
light- and oxygen-sensitive phloroglucinol
hyperforin. By varying the processing
parameters and the solid and liquid lipids
used, different NLC models were obtained via
emulsification, followed by high-shear
homogenization and ultrasonication. The

NLC models developed by prolonged
ultrasonication = demonstrated  favorable
characteristics  regarding particle size,

polydispersity index (PDI), and zeta potential
(ZP). The physically stable during long-term
storage nanosystems, which also showed a
reduced degree of crystallinity of the solid
lipid included, were loaded with St. John's
wort extract. Of the carriers so-obtained, those
developed by ultrasonication at ambient
temperatures can be described as acceptably
uniform systems (PDI from 0.23+0.01 to
0.27+0.01), comprising particles with
dimensions below 200 nm, favorable ZP
values (£ > |30 mV]|), and superior entrapment
efficacy (EE) greater than 85%. In this
research, different stable NLC dispersions

Cotupona N, Croesa C, Huxomosa P,
Anponosa B. HanocrpykTypHu JsmnuaHu
HOCUTEIM Karo oOemiaBamia Iiargopma 3a
JIEPMAIIHO JTIOCTABSIHE HA €KCTPAKT OT KBJIT
KaHTApUOH: TMPEABAPUTEIHU MPOYUYBAHMSI.
Journal of IMAB, 2023 Apr-Jun; 29(2):4911-
4919.
https://doi.org/10.5272/jimab.2023292.4911

HaHocTpykTypHUTE  JTUNUIHU  HOCUTETH
(NLC) morat na mogo0part ctabuiHoCTTa Ha
pa3anyHu (PUTOXUMUKAJIM, U TOBA U3CIIEABAHE
¥Ma 3a I1ell Ja pa3padoTH U U3I0JI3Ba TaKUBA
KaTO CHCTEMH 3a JOCTaBsSIHE Ha €KCTPAKT OT
KBIT KaHTAPHOH, CHhABPKAII UyBCTBUTEIHUS
KbM CBETIMHA U KHUCIOPOJ (DIOPOITYLIHHOI
xunepdopun. Upe3 mpomsiHa B pabOTHHUTE
napamMeTpu M U3MOJI3BAHUTE TBBPIAU M TEUHU
Tunuau ca nonydenu paznunyau NLC monenu
(upe3  emynarupaHe,  IOCJIEIBAaHO  OT
BHCOKOCKOPOCTHA XOMOTEHH3aIUS u
yIATpa3ByKOBa o0paboTka). NLC,
pazpaboTeHH  uype3  MO-MPOABHKUTETHA
yATpa3BykoBa 00pabOTKa, JI€eMOHCTpUpaxa
O1aronpuUsATHU CTOWHOCTH HA CPE/IeH pazMep
Ha YaCTUILUTE, UHJIEKC Ha TMOJUAUCIEPCHOCT
(PDI) u 3era morennuana (ZP). ®usudyHo
CTaOMJIHUTE TIO0 BpeME Ha JIBJITOCPOYHO
ChXpaHEHHE HAHOCHUCTEMH, KOUTO MOKa3axa u
HaMaJeHa CTeNeH Ha KPHUCTATHOCT Ha
BKIIIOYCHUTE  TBBPAM  JIMIHIM,  OsiXa
,,HATOBAPEHHU * C EKCTPAKT OT >KBbJIT KAHTAPUOH
Yype3 BKJIIOYBAHETO My B JUMUAHATa Qasza
npenu emyiarupade. OT Taka IOJy4YEHUTE
HOCUTENH,  Te3d,  pa3paboTeHH  upe3
NPWIOKEHUE Ha VyATPa3ByK IMpH  cTaiiHa
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were successfully developed. After the
inclusion of the St. John's wort extract, the
model  possessing the  highest EE
(87.77+0.64%) was chosen as a carrier to
conduct further studies evaluating its wound-
healing potential.

TeMIeparypa, MOTar Ja ObJaT OMHCAHH KaTo
npueMinBo eqHoponuu cuctemu (PDI ot 0,23
+ 0,01 go 0,27 £ 0,01), BKJIIOUBAIM YACTULIN
¢ pasmepu mox 200 nm, OmaronmpusTHU
croitnoctru Ha ZP (L > |30 mV|) u
edextuBHOCT Ha HatoBapBaHe (EE) nan 85%.
B ToBa wum3cnmenBane Osxa  YCIEITHO
pazpaborenn paznmuuHu  ctabmian  NLC
mucnepcuu. Crel BKITIOYBAHETO HA EKCTPAKT
OT XBJT KaHTApHOH, MOJEIHT, IPUTEKABAILl
naii-sucoka EE (87,77 + 0,64%), 6e uzbpaun
KaTo  HOCUTeNl  3a  MpOBeXJaHE  Ha
JOMBITHUTEIIHU  TPOYYBAHHS,  OICHSIBAIIN
HErOBHUs PaHO3a3/IpaBsiBalll MOTCHIIHUATL.

Pehlivanov 1, Nikolova K, Andonova V.
Evaluation of the influence of some polymers
on the physical stability of lipid self-double-
emulsifying systems with Alendronate
Sodium. Proceedings of Science, 2023; 427,
art. no. 232,
https://www.scopus.com/pages/publications/8517

IlexauBanoB M, HukomoBa K, AngonoBa B.
OueHka Ha BIMSHHMETO HA HSAKOM MOJUMEPHU
BbPXY (pU3M4HATA CTAOMJIHOCT Ha JIMIUAHU
JIBOMHO CaMOEMYJITHpalld C€ CUCTEMU C
HaTpHUeEB aJieHIpoHart. Proceedings of Science,
2023; 427, art. no. 232,
https://www.scopus.com/pages/publications/8517

5399781

The Self-emulsifying drug delivery systems
(SEDDS) containing lipids, surfactants, and
co-surfactants are a promising oral platform
for drugs with problematic solubility and/or
permeability. However, those systems
presenting a liquid phase may have certain
shortcomings, such as in vivo drug
precipitation, limited lymphatic transport, and
storage problems. Including some polymers in
their composition would increase the system’s
stability during storage and dispersion in the
gastrointestinal ~ tract. ~ For  example,
alendronate sodium (NaALD), a
Biopharmaceutical ~Classification System
(BCS) class III drug, is characterized by low
permeability and good solubility. Its
biopharmaceutical characteristics could be
improved by inclusion in w/o/w SEDDS
formulation. The present study aimed to
investigate the effect of the natural polymer
gelatine  and  co-emulsifier  soybean
phosphatidylcholine on the physical stability
of Alendronate Sodium-loaded coconut oil
based w/o/w self-double-emulsifying systems
(w/o/w SDEDDS-NaALD). Pseudo-phase
diagrams were used for the determination of
the excipient ratios of self-emulsification. We
prepared the model self-emulsifying systems

5399781

Camoemynrupariure ce
nekapcTBonocTapsmu  cucreMu  (SEDDS),
CHABPIKALIY JIUIUIU, TOBbPXHOCTHOAKTUBHU
BEUIECTBA U  Ch-NIOBBPXHOCTHOAKTUBHU
BEIlecTBa, ca obemaBamia MepopaiHa
miargopMa 3a JieKapcTBa C mpoOiemMHa
Pa3sTBOPUMOCT W/WJIM MPOMYCKIMBOCT. 3a
ChKaJIeHHue, Te3W Te4HO(a30BU CHCTEMU
MOraT Ja MMar OIpENEJICHH HEAOCTaTblIH,
Karo in Vvivo YyTasgBaHE Ha JIEKapCTBa,
OTpaHUYeH JTUMQEH TPAHCIOPT U MPOOIEMHU
ChC ChXpaHEHHETO. BKiouBaHETO Ha HIKOU
NOJMMEPH B CbhCTaBa UM O YBEIMUYHIIO
TAXHATA  CTaOMJIHOCT TIO  BpeMe  Ha
CbXpaHEHHE W JUCIEPrUpaHe B CTOMAIIHO-
ypeBHUs TpakT. Hampumep, HaTpueBusr
anenaponat (NaALD), nekapctBo ot kiac I11
Ha bruodapmarieBTnuHara KiacupUKaMoOHHA
cucrema (BKC), ce xapakrepusupa ¢ HHCKa
MPOMYCKIUBOCT M J100pa pa3TBOPUMOCT.
Herosure OonodapmaleBTHIHI
XapakTEepUCTHKA Ouxa wMomm Ja Objaar
nofoOpeHn dYpe3 BKIOYBaHe BbB B/M/B
SEDDS. Hacrosuoto nmpoy4yBaHe umanie 3a
nen Ja wuscnenBa epexra Ha MPUPOTHHS
MOJIUMEpP KENAaTUH M Ch-eMyJraropa COeB
bocharuanaxonuH BBPXY ¢uznyHara
crabunHoct Ha B/M/B SDEDDS Ha ocHoBara
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by a two-stage emulsification technique and a
high-speed homogenizer at 65°C. Four
models were developed and were physically
and thermodynamically characterized by

sedimentation analysis and
spectrophotometric analysis, self-
emulsification time determination, and

Dynamic Light Scattering (DLS).

Ha KOKOCOBO MAacjO C BKIJIOYEH HaTpHEB
anenaponar (B/M/B SDEDDS-NaALD).

3a ompenensHe Ha CHOTHOIICHHUSITAa Ha
CKCIIUITUEHTUTE TPU CaMOEMYJTHpaHe Osxa

U3ION3BaHN  TICeBAO(A30BH  JAMArpamm.
Mopennute camMoOeMyiarupani ce€ CHCTEMHU
Osxa  NPUTOTBEHH  uYpe3  JIBYyCTEICHHA

eMyJTHpaila TEeXHUKA W BHCOKOCKOPOCTHO
xomorenusupane mpu 65 °C. Pazpaborenu ca
YEeTUPH MOJIeNa, KOUTO Osixa (pu3nyHo U
TEPMOIMHAMUYHO OXapaKTEPU3UPAHU UPE3
CeIMMEHTAIMOHEH aHam3 u
CHEKTPO(POTOMETPHYUCH aHAJHN3, ONpEICIsHE

Ha BpEMCTO 3a CaMOCMYJIT'UPAaHC )51
JTUHAMHUYHO pa3ceﬁBaHe Ha CBCTJIMHATAa
(DLS).

Pehlivanov I, Nikolova K, Milkova I,
Marudova M, Gandova V, Gerasimova A,
Gencheva G, Minchev I, Andonova V.
Possible application of green algae as
emulsifiers in foods and nutritional
supplements. Bulgarian Chemical
Communications, 2024; 56(S1 D1):148-153.
DOI:10.34049/bcc.56.D.S1P56

The high protein content (43.4 %) and the
ability of dietary fiber in Spirulina
(Arthrospira platensis) to retain water or
vegetable oil make the alga suitable for use as
an emulsifier in colloidal or emulsion
systems. This study aimed to investigate the
influence of Spirulina (Arthrospira platensis)
(4%, 8%, 12%) as emulsifier on the physical
and thermodynamic stability of model
emulsions by determining parameters such as
Gibbs energy, enthalpy, and entropy.
Thermodynamic stability was estimated
spectrophotometrically, and physical stability
was determined by the Kozin method. It was
shown that increasing the Spirulina
concentration leads to a decrease in Gibbs free
energy and an increase in the physical stability
of all emulsions (20%, 40%, 60% oil phases)
that are finely dispersed and microscopically
determined. The highest percentage of
retained emulsion (100 %) was at 12 %
Spirulina with an oil phase content of 40 % or
60 %. From a rheological point of view,
emulsions with Spirulina at 20 % oil phase
showed plastic body behavior, and those with

IlexauBanoB UM, Hukomoa K, Mwmikosa U,
Mapynoa M, TI'anpoBa B, I'epacumoBa A,
I'egueBa I, MunueB U, AmnHgoHoBa B.
Bb3MOXXHO  mpuiokeHWE ~ Ha  3€JIEHU
BOJOPACIHA KAaTO €MYJIraTopu B XpaHU U
XpaHUTENIHU A00aBku. Bulgarian Chemical
Communications, 2024; 56(SI D1):148-153.
DOI:10.34049/bcc.56.D.S1P56

Bucokoto chabpkanue Ha mpotennu (43,4%)
U crocoOHOCTTa Ha XpaHUTENHUTE GUOpH B
cnupynuHa  (Arthrospira  platensis) na
3aIbp’KaT BOJAa WJIM PACTUTENIHU Macia
IPaBAT BOJIOPACIIOTO MOIXO/AIIO 32 yIOTpeda
KaTo eMy/lraTtop B KOJIOMJHHU CHUCTEMHU WIU
eMmyscuu. ToBa mpoyuBaHe MMaIlle 3a el J1a
u3cienBa  BIMSIHUETO  Ha  CIHPYJIMHA
(Arthrospira platensis) (4%, 8% umu 12%) B
KaueCTBOTO Ha eMyJIraTop BbpXy (pU3M4HATA U
TEPMOJMHAMUYHATa CTA0MIIHOCT HA MOJAEITHH
EeMYJICUM 4pe3 OINpeiesiiHE Ha MapaMeTpu
KaTo eHeprus Ha [ ulc, eHTannus u eHTPOIHsL.

TepmoauHamuuHaTa  cTaOMJIHOCT  Oere
ollcHEHAa CHEKTPO(HOTOMETPUYHO, a
¢u3uvHaTa CTAOMIHOCT — TIO MeToAa Ha

Ko3un. bemie ycranoBeHo, 4e yBeIHUaBaHETO
Ha KOHIICHTpAIUATa Ha CHHUPYIMHA BOAU IO
HaMmaJsIBaHe Ha cBoOOAHATa eHeprus Ha ['ubc
U yBeIMYaBaHe Ha (pu3nyHaTa CTaOMIIHOCT Ha
Bcnuku emyncun (20%, 40% u 60% maciena
¢daza), xouto ca (PUHO JUCTIEPTUPAHU U
MUKPOCKOIICKH oOIpeneieHn. Haii-BHCOKUST
npoueHT 3aabpxkana emyncus (100%) e npu
12% cniupynuHa cbC ChAbpPKaHUE HA MAcCIeHa
daza ot 40 uam 60%. OT peosornyHa reaHa

9
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40 % and 60 % oil phase showed pseudo-
plastic behavior.

TOUKa, eMmylcuute cbc crnupyiuHa ¢ 20%
MaciieHa  (a3a  IOKa3BaT  IUIACTUYHO
noBeneHue, a te3u ¢ 40% u 60% wmacieHa
(a3a moka3BaT ICEBIOIIACTHYHO ITOBEIACHHE.

Andonova A, Gugleva V, Sotirova Y,
Nikolova K, Marcheva M, Petkova Z,
Andonova V. Influence of natural oils on the
textural and rheological properties of
cosmetic creams. Pharmacia, 2024; 71: 1-10.
https://doi.org/10.3897/pharmacia.71.¢138613

Creams are semisolid dosage forms widely
used for pharmaceutical and cosmetic
purposes due to their pleasant appearance,
easy spreadability, and the possibility to
deliver hydrophobic and hydrophilic active
agents. The aim of the current study was to
evaluate the impact of type and concentration
of different oil phases on the mechanical and
rheological properties of cosmetic creams.
For this purpose, a series of blank and anti-age
creams were prepared applying the hot
homogenization method (9000 rpm for 5
minutes). The blank creams contained an
emulsifying base (Neofin Nat 8% w/w) and
varying types of lipid phase: 1) babassu oil
(8% w/w), 2) Cannabis sativa (2% w/w) and
Camelina sativa (6% w/w) oils, 3) babassu
(6% w/w) and Cannabis sativa (2% w/w) oils,
and 4) babassu (6% w/w) and Camelina sativa
(2% w/w) oils. The anti-age creams contained
additionally Jasminum sambac flower extract
(5% w/w) and Argireline® solution (5%
w/w). The spreading, mechanical, and
rheological properties of the developed
formulations were investigated. The anti-age
cream based on babassu (6% w/w) and
Camelina sativa (2% w/w) oils exhibited
suitable textural and rheological
characteristics that would facilitate its
application onto skin and provide sufficient
contact time to exert its beneficial effects.

AnnonoBa A, I'ymeBa B, Cotuposa I,
Huxonmoa K, Mapuea M, IlerkoBa 3,
AnnoHoBa B. Bimsanue Ha npuponHure
Macliia BbpPXy TEKCTYPHUTE U PEOJTOTHUHUTE
CBOMCTBA Ha  KO3METHYHHUTE KPEMOBE.
Pharmacia, 2024; 71: 1-10.
https://doi.org/10.3897/pharmacia.71.¢138613

KpemoBeTe ca TONXyTBBpPAM JIEKAPCTBEHH
dbopmu, HIMPOKO U3M0JI3BaHU 3a
(apMaIrleBTUYHU U KO3METUYHU 1EJIU MTOPaIN
NPUSATHUST WM BBHIICH BHJ, JICCHOTO UM
HaHACSHE U BB3MOXKHOCTTA 3a JIOCTaBSHE Ha
xuapopoOHN W XUAPOPHUIHM  AKTUBHH
Beniectsa. L{enta Ha HACTOSAIOTO U3CIICIBAHE
Oelmie f1a ce OLEHU BIMSHUETO Ha BUJA U
KOHIICHTpAIHMSITA HA pa3IMYHU MaclieHU (a3u
BbPXYy MCXaHUYHHTE ¥  PCOJOTUYHHTE
CBOICTBAa HAa KOBMETHYHHUTE KPEMOBE. 3a Ta3H
nen Oelie MPUroTBEHA CEpHsi OT Ipa3HU
npodM U KpEeMOBE NPOTHB CTapeeHe,
npuaraiiku MeTona Ha roperia
xomorenmzarusa (9000 rpm 3a 5 MUHYTH).
[Tpa3HuTe KpemMoBe ChAbpIKaxa eMyJIrupaiia
ocHoBa (Neofin Nat 8% T1/T) u paznuunu
BUJ0Be JumuaHa ¢asza: 1) macio ot 6abacy
(8% /1), 2) macna ot Cannabis sativa (2%
1/T) u Camelina sativa (6% 1/1), 3) Macna ot
6abacy (6% 1/1) u Cannabis sativa (2% 1/1T) n
4) macna ot 6abacy (6% T1/T) u Camelina
sativa (2% 1/1). KpeMoBeTe NMpoTUB CTapeeHe
ChABpKAaxa JOMBIHUTETHO EKCTPaKT OT
1[BeTOBeTE Ha kacMuH (5% T1/T) 1 pa3TBOp HA
Argireline® (5% 1/1). W3cnenBanu 0Osxa
pa3Ma3BaeMoCTTa, MEXaHUIHUTE "
PEOJIOTHYHHUTE CBOMCTBA Ha pPa3pabOTEHUTE
cbcraBu. KpeMbT poTHB cTapeeHe Ha Oa3ara
Ha Macya ot 6abacy (6% 1/1) u kamenuna (2%
T/T) TOKa3a TMOAXOASIIM TEKCTYpHU U
PEOJIOTUYHU XapaKTePUCTUKU, KOUTO Ouxa
VIACCHUIIM HAHACSHETO MY BBPXY KOXKara |
Ouxa OCUTypWIM JOCTaThbYHO BpeMe 3a
KOHTAKT, 32 Jia MPOSBU OJaronpHATHUS CH
eeKT.

10

Ivanova N, Ermenlieva N, Andonova V.
Alpha-Bisabolol-Loaded Cosmetic Micellar
Solution with Cleansing and Antimicrobial

NBanosa H, EpmennneBa H, Angonosa B.
Ko3mernuen murenaper pa3rBop, o000oraTeH ¢
anda-o6mzadboo, C  TOYHCTBAl0O |
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Action for Facial Skin Hygiene. Cosmetics,
2024; 11(5):173.
https://doi.org/10.3390/cosmetics11050173

The current research is focused on the
discovery and optimization of an effective
cosmetic carrier of alpha-bisabolol as a first
step in the development of a cosmetic product
with cleansing and antimicrobial action for
facial skin hygiene. A micellar solution of
Poloxamer 407 was selected as a cosmetic
base because of the good washing ability, easy
application, and high tolerability of this
polymeric surfactant. The solubilization
capacity of a 5% micellar solution with
respect to a-bisabolol was investigated by
applying varying solubilization techniques
and increasing concentrations of the oily
active substance. The test samples were
subjected to an accelerated physical stability
test, viscosimetry, dynamic light scattering
(DLS), electrophoretic light scattering (ELS),
foamability test, and antimicrobial screening.
Over the course of this research, the advantage
of the film-hydration method over direct
solubilization was demonstrated by the
narrower size distribution and smaller
hydrodynamic size of the micellar nano-
carriers (ranging from 29.02 to 116.5 nm) and
the respective higher physical stability of the
dispersions. The optimized composition was
found to be suitable for application on large
skin areas in terms of viscosity in the
temperature range from 20 °C to 40 °C (3.4—
2.3 mPa.s). Preservation of the washing
capacity of the micellar solution in the
presence of solubilized o-bisabolol was
established. =~ The active  composition
demonstrated inhibitory activity against
Staphylococcus aureus and Escherichia coli
and fungicidal activity against Candida
albicans. This study concludes that the
optimal concentration of a-bisabolol to be
solubilized in a 5% Poloxamer 407 micellar
solution by the film-hydration technique is
1%, considering the desirable physical
endurance and antimicrobial activity.

AaHTUMHUKPOOHO JEWCTBHE 3a XWTHEHA Ha
kokara Ha Junero. Cosmetics, 2024;
11(5):173.
https://doi.org/10.3390/cosmetics11050173

Hacrosimoro wu3cinenBane ¢ (HOKyCHpaHO
BbpXY OTKPHMBAaHETO U ONTHUMU3UPAHETO Ha
e(eKTHBEH KO3METHYCH HOCHTE] Ha aida-
Ouzabonmon  karo  mWHpBa  CThIOKA B
pa3paboOTBAaHETO Ha KO3METHUYEH MPOIYKT C
MOYMCTBAIIO M aHTHUMHUKPOOHO ACHCTBHE 3a
XHTUCHA Ha KOXKaTa Ha JIMIETo. MuIienapeH
pa3tBop Ha monokcamep 407 Oemie u30Opan
KaTo KO3METHYHa OCHOBa TOpaau J00para
U3MHBAIIA CIIOCOOHOCT, JIECHOTO HAaHACSHE U
BHCOKAaTa IOHOCUMOCT Ha  BBIPOCHOTO
MMOJIMMEPHO IMMOBBPXHOCTHO AKTUBHO
BeniectBo. CoMyOMIM3UpAIIUAT KalaluTeT
Ha 5% wmunenapeH pa3TBop 3a 0-0m3abdoron
Oemie wW3cienBaH 4pe3 IpWIaraHe Ha
pas3iindd TCXHUKHU Ha COJ'IY6I/IJII/I38,HI/I$I u
HapacTBallM KOHIICHTPAIIMM Ha MAacCJICHOTO
aKTUBHO BEIIECTBO. TecTBaHUTE mpodu Osixa
MOJVIOKCHH Ha YCKOpEH TecT 3a (u3muHa

CTAOMITHOCT, BHUCKO3HMETPHS, JHUHAMUYIHO
pasceiiBane  Ha  cBemmHara  (DLS),
eNEeKTPOPOPETUIHO pasceiiBane Ha

ceerinuHara (ELS), Tect 3a neHooOpa3yBaHe u
AaHTHMHKPOOCH CKpUHUHT. B Xoma Ha ToBa
u3cleBaHe, TMPEeIUMCTBOTO Ha  (UIM-
XUJApATHPAIIAS METOA TIpel JUPEKTHOTO
pa3TBapsiHe Oellle JIeMOHCTPHUPAHO 4Ype3 IMOo-
TSCHOTO pas3npeieiieHne 10 pa3Mep M TOo-
MaJKusl XUAPOJUHAMHYEH JMaMeThp Ha
MOJYYCHUTE MHUIIETApH HAHOHOCUTENH (B
nuama3zona ot 29,02 go 116,5 nm) u mo-
BUCOKaTa  (¢u3nyHa  cTaOWIHOCT  Ha
mucnepcunte. ONTUMH3UPAHUAT CHCTaB €
OIICHEH KaTo TMOAXOMSN] 3a MPUIOKEHHE
BBpPXY TOJIEMU KOKHHM y4yacThllM Ha 0a3a Ha
HETOBUS BHCKO3UTET B  TEMIICpPATypHUS
nuanasoH ot 20 °C no 40 °C (3,4-2,3 mPa.s).
VYcTaHOBEHO € 3ama3BaHe€ Ha W3MMBAIIMSA
KamaiuTeT Ha MHUICIApHUs pa3TBOp B
MPUCHCTBUETO HA  CONyOWJIM3HWpaH  oO-
613a0010J1. AKTUBHHST ChCTaB JEMOHCTPHpPA
WHXUOUTOpHA AKTHUBHOCT cpenry
Staphylococcus aureus u Escherichia coli u
¢byurummaHa aktuBHocT cpewmy Candida
albicans. ToBa mpoyuBaHE 3aKIO4aBa, dUe
ONTUMAJIHATA  KOHIEHTpamus Ha  O-
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o6uzabonon, KosATo ce comyomnusupa B 5%
MHUIIEIapeH pa3TBOp Ha nosiokcamep 407 upe3
bunm-xuapartupamn Metos, ¢ 1%, oruuraiiku
KEITAHUTE buznvHa CTaOMITHOCT u
AHTHUMHUKPOOHA aKTHBHOCT.

I'7 | Ilyonuxkauyuu u 00K1a0uU, NYOIUKYE6AHU 6 HAYUHU U30AHUA, Pedhepupanu u
UHOEKCUPAHU 8 C6eMOBHOU38eCMHU 03U OAHHU ¢ HAYYHA UHpoOpmayus
Ha anznuiicku e3uk Ha 6vnzapcku e3uk
1 | Dobreva M, Stefanov S, Andonova V.| lo6peBa M, Credpano C, AngoHoBa B.

Natural Lipids as Structural Components of
Solid Lipid Nanoparticles and Nanostructured
Lipid Carriers for Topical Delivery. Current
Pharmaceutical Design, 2020; 26(36): 4524-
4535.

DOI: 10.2174/1381612826666200514221649

Solid lipid nanoparticles (SLN) and
nanostructured lipid carriers (NLC) are useful
drug delivery systems for dermal application.
Thanks to their biocompatible and
biodegradable profile, these carriers offer
many advantages such as enhanced
bioavailability, low toxicity, viable drug
targeting and controlled release. SLN and
NLC are composed of well-tolerated lipids,
including natural fats and oils that are
successfully used in the pharmaceutical and
cosmetic dermal formulation. This article
presents an overview of the benefits of
selecting natural fats and oils as structural
components of SLN and NLC for topical
application. This review is based on data
published over the past 20 years about the
development of stable and nontoxic lipid
nanoparticles with natural lipids. We shed
light on the role of natural fats in skin
restoration, as well as on the contributed
penetration and occlusive properties of SLN
and NLC. The deliberate selection of
excipients (type and lipid ratio) influences the
quality of the final dermal formulation.
Natural lipids show good compatibility with
different active molecules and are able to
create stable lipid matrices that facilitate the
biopharmaceutical  properties of lipid
nanoparticles. Patents involving natural fats
and oils in SLN and NLC composition are
listed, yet it is important to note that the

[lpupomHn  OUIUOM  Karo  CTPYKTYPHH
KOMITOHEHTH Ha TBBPIU JIUTIATHA
HAHOYACTHIIM M HAHOCTPYKTYPHU JIMITHTHH
HOCHTEJIM 3a JIOKAJTHO npuioxenue. Current
Pharmaceutical Design, 2020; 26(36): 4524-
4535.

DOI: 10.2174/1381612826666200514221649

Teepaute nunuaau Hanodacturu (SLN) u
HAHOCTPYKTYPHHUTE  JUNOUAHU  HOCHUTENU
(NLC) ca mueHHM JI€KapCTBOAOCTABSIIN
CUCTEMH 3a  JEpMajiHO  HIPUIIOKECHHE.
bnarogapenue Ha TexHUsS OHMOCHBMECTUM M

OuopasrpaiM CbCTaB, TE3d HOCHUTEIU
mpeyiaraT  peauna  [OpeIMMcTBa  Karo
nogoopeHa OMOHATMYHOCT, HHUCKa
TOKCHUYHOCT, HacO4YeHO JIEKapCTBEHO

JIOCTaBsSHE ¥ KOHTPOJIMPAHO OCBOOOKAAaBaHE.
SLN u NLC ca usrpagenu oT GpuU3HOIOTUIHO
MIOHOCHMH JIMIIUAN, BKIFOUNUTEIHO PUPOIHU
Ma3HMHH UM Macjla, KOUTO C€ U3I0J3Bar
yCIEeNIHO  BbB  (papMalleBTUUHUTE U
KO3MeTHuHuTe JepMaiHu  Gopmu. Tazu
cTatusi TpeicTaBss oOOIl Tpemies BbpXY
NoJI3UTe OT K300pa Ha NPUPOIHU JUIHUIN
KaTo cTpyKTypHHU komnoHeHTH Ha SLN u NLC
3a JokanHO npuioxenue. llpencraBenara
uH(pOpMaLUs ce OCHOBaBa Ha IyOJIMKYBaHUTE
npe3 mnociuenHute 20 TOIMHM JTaHHU 34
pa3paboTBaHETO HA CTAOMJIHM U HETOKCHUYHH
JUNHUIHA HAHOYACTUIU C MPUPOAHM JIUTIHIH.
Ha ¢okyc e u ponsta Ha HpUPOAHUTE
Ma3HHMHU U Macjia Mpu Bb3CTAHOBSIBAHETO Ha
KOXKaTa, KakTO W JONPHHACAHETO UM 3a
MIPOHUKBAHETO M OKJy3UBHUTE CBOMCTBAa Ha
SLN u NLC. Ilon6opbT Ha €KCIUITHEHTHUTE
(BUI W CHOTHOIICHWE HA JIUMHINTE) BIHSE
BbpXy KaueCTBOTO Ha KpailHaTa jaepMmaiHa
dopma. [IpupoaHuTe TUIKIU IOKA3BaT 100pa
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approved marketed formulations are mainly
cosmetic, not pharmaceutical, products.
Natural lipids can enhance topical drug
delivery by adding their ability of improving
skin penetration and hydration to the
permeation and occlusion properties of SLN
and NLC.

CBBMECTUMOCT C  pa3lIMYHH  aKTUBHU
MOJICKYJIM W Cca B CBCTOSHHE Jia Ch3Jajar
CTaOWJIHM ~ JUNWJAHA  MATPHUIH,  KOUTO
nonoOpsiBar OuodapmMaIeBTHYHUTE CBONCTBA
Ha JUOUAHUTE HaHodacTuiu. M30poeHu ca
MATCHTH, BKJIFOYBAIM MPUPOTHUTE MA3HUHU
n Macna B cheraBa Ha SLN u NLC, Ho €
BOXHO Ja CE€ OTOCNeKH, 4e OJoOpeHUuTe W
mpelaraHy Ha Ta3apa IPOAYKTH ca TJIaBHO
KO3METHYHH, a He (¢dapManeBTHIHH. B
3aKJIFOYCHHE, TPUPOAHUTE JTUMUAN MOTar Jia
o00psT JIOKaJIHOTO JICKapCTBEHO
JIOCTaBsIHE KaTo A00aBsIT CIIOCOOHOCTTA CH J1a
MTOBHIIIABAT IIPOHUIIACMOCTTA Ha KOXKaTa | Jia
yBEHMYABAT XHJpaTanuara M KbM JoOpara
nepMeanus U okiy3us, ocurypena ot SLN u
NLC.

Stefanov. SR, Andonova VY. Lipid
Nanoparticulate Drug Delivery Systems:
Recent Advances in the Treatment of Skin
Disorders. Pharmaceuticals, 2021;
14(11):1083.
https://doi.org/10.3390/ph14111083

The multifunctional role of the human skin is
well known. It acts as a sensory and immune
organ that protects the human body from
harmful environmental impacts such as
chemical, mechanical, and physical threats,
reduces UV radiation effects, prevents
moisture loss, and helps thermoregulation. In
this regard, skin disorders related to skin
integrity require adequate treatment. Lipid
nanoparticles (LN) are recognized as
promising drug delivery systems (DDS) in
treating  skin  disorders.  Solid  lipid
nanoparticles (SLN) together  with
nanostructured lipid carriers (NLC) exhibit
excellent tolerability as these are produced
from physiological and biodegradable lipids.
Moreover, LN applied to the skin can improve
stability, =~ drug  targeting,  occlusion,
penetration enhancement, and increased skin
hydration compared with other drug
nanocarriers. Furthermore, the features of LN
can be enhanced by inclusion in suitable bases
such as creams, ointments, gels (i.e.,
hydrogel, emulgel, bigel), lotions, etc. This
review focuses on recent developments in
lipid nanoparticle systems and their
application to treating skin diseases. We point

Credpanor C, AmngonoBa B. JlunugHu
HAHOYACTUYKOBU CHCTEMHM 3a JOCTaBSHE Ha

JIEKapCTBa:  IOCJAEAHM  TOCTHIKCHHS B
JICUEHUETO Ha KOJKHU 3a00/IIBaHUS.
Pharmaceuticals. 2021, 14(11):1083.

https://doi.org/10.3390/ph14111083

MHorodyHKImoHamIHaTa pojs Ha YOBEIIKaTa
KoXka € 100pe u3BecTHa. Ts nelcTBa KaTo
CEH30PEH M UMYHEH OpraH, KOWTO mpeamna3pa
YOBELIKOTO TSJIO OT BPEAHWUTE BbH3IEHCTBUSA
Ha OKOJIHaTa cpena (XMMUYHHM, MEXaHUYHH U
¢u3nuHK),  HamaisiBa  eQeKTHTe  OT
YATPABHOJIETOBAaTA pajualivs, IpeJoTBpaTsIBa
3arybara Ha  Blara W TOANOMAara
TepMmoperynanusaTa. B Tasm  BpB3Ka,
CBBbP3aHUTE C IEJOCTTa Ha  KOXara
J€PMaTOJIOTUYHN  CBCTOSIHMSI ~ M3HCKBaT
aJIeKBaTHO JICYEHHUE. JIununHauTe
HAHOYACTUIIA (LN) ca oOeraBaru
nekapctBopocTapsmy cuctemu (DDS) B
JICUEHUETO Ha KOXKHU 3a0onaBanus. TBbpauTe
JIMOUIHU HaHOYACTUIH (SLN) u
HAHOCTPYKTYPHUTE  JUIOUAHU  HOCUTENU
(NLC) noxka3BaT OTJIMYHA MOHOCUMOCT, Thil
KaTO ca CbCTaBEHU OT (PU3UOJOTUYHO
MOHOCUMHM U Ouopaszrpagumu aunuau. OcBeH
TOBA, MPUJIOKEHN BBPXYy Koxkara, LN morar
3HAUUTENHO Ja MOoA0OpAT CTaOMIIHOCTTA,
HACO4YEHOTO JIEKapCTBEHO JOCTaBsIHE,
OKJIy3MsTa, NPOHMUKBAHETO NPe3 Koxkara U
XyapaTauusITa M B CpaBHEHHE C JpyTd
JIEKapCTBEHN HAaHOHOCHUTENH. B nonbiaHeHMe,
xapakTepuctukute Ha LN morar ma Opjaar
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out and consider the reasons for their creation,
pay attention to their advantages and
disadvantages, list the main production
techniques for obtaining them, and examine
the place assigned to them in solving the
problems caused by skin disorders.

MOI0OpEHN upe3 BKIIOYBAHE B TMOAXOJSIIN
OCHOBM KaTro KpEMOBE, YHTBEHTH, Te€JIOBE
(Hamp. XuUAporeN, eMyarei, Ourein), JOCHOHU
u ap. To3m o0030p ce ¢okycupa BBPXY
MOCJICTHUTE MOCTHKECHUS B pa3padOTBaHETO
Ha LN U TIXHOTO NMPHUIIOKEHHUE B JICHEHUETO
Ha KOXXHU 3a0onsgBanusg. Ilocouenm u
pasmieaHd  ca NPUYUHHUTE 32 TAXHOTO
ch3JlaBaHe, 0OpbIla c€ BHUMAHUE HA TEXHUTE
MPEAMMCTBA M HEIOCTaThIM, HM30pOEHU ca
OCHOBHUTE TIPOM3BOJICTBEHH TEXHHKH 32
MOJIy4aBaHETO MM M C€ pasmiiexia MSCTOTO
UM TIpU OBJIQJIBAHETO Ha MOCIEIUIIUTE OT
KOKHHUTE 3a00JISIBAHUA.

Gugleva V, Ivanova N, Sotirova Y, Andonova
V. Dermal Drug Delivery of Phytochemicals
with Phenolic Structure via Lipid-Based
Nanotechnologies. Pharmaceuticals, 2021;
14(9):837.

https://doi.org/10.3390/ph14090837

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

I'yrnea B, HWBanoBa H, Corupona I,
AunnonoBa B. JlepmanHo [gocTaBsiHE Ha
¢uTtoxuMHKanu ¢ QeHoJHA CTPYKTypa 4Ype3
TUNUA-0a3upaHu HaHOTEXHOJIOTHH.
Pharmaceuticals, 2021; 14(9):837.
https://doi.org/10.3390/ph14090837

deHoMHUTE  ChEAMHEHHS  ca  rojisiMa
XETepOreHHa rpyna oT BTOPUYHHU
METa0OJIUTH, OTKPUTH B TOJISIM  Opoit
pactenuss W pactutenHu  aporu. Ot

JIEpMaTOJIOTMYHA IEJHA TOYKa, Hall-Ba)KHUTE
UM TIOJI3M 32 YOBEIIKOTO 3/IpaBe Ca TEXHUTE
(bapMaKoIIOTHYHU edexTH BBPXY
OKUCJIUTETHUTE TPOLECH, Bb3MAJIECHUETO,
ChJlOBaTa IaTOJIOTHs, HMYHHHS OTIOBOD,
NpEeIpakoBU M OHKOJIOTMYHU JIE3UH WIH
o0Opa3yBaHMs 1 MUKPOOHMS pacTex. Tbil kaTo
(eHOHUTE ChEIUHEHUS ca Ch3IaJeHU [a
OTroBapsAT Ha (PUTOXMMHUYHMTE HYXIH Ha
pacTeHusaTa, a He Ha OuoapMalleBTUUHUTE
U3MCKBAaHUS Ha crHeunuYHus 0THT Ha
JIOCTaBsiHE (epMalieH MU Jpyr), TAXHOTO
U3II0JI3BaHE B JEPMAITHU JIEKApCTBEHU (HOPMHU
IOCTaBsl peauua mnpenusBukarencTsa. Cpen
TAX Ca HEJAOCTaTbuHAa pa3TBOPUMOCT BBHB
BOJIa, BUCOKO MOJIEKYJIHO TEINI0 M HHUCKa
MPOHUIIAEMOCT W/WIM BHCOKAa PEAKTUBHOCT
(mpucka 3a MPEACTABEHUTE MOJICKYIIH) U
IOCJIEBAIlA XUMHUYHA/POTOXUMHUYHA
HECTaOMIIHOCT ¥ Bb3MOXKHOCT 32 HOHU3UPAHE.
BxitouBaneto Ha (peHOTHM ChEIMHEHHS B
Iunua-6asupaHd  HaHOHOCHTENW  (KaTto
HAHOEMYJICUH, JIUIO30MHU U TBBPIHU JUIUIHN
HAHOYACTUIIM) € TMPU3HAT CTpPaTeruyecku
(U3NKOXMMHUYEH TOAXOJ 32 MOA0OpsiBaHE Ha
TIXHATa In Situ CTAaOMIIHOCT W BBBEXKIAHE
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current review is focused on recent advances
and achievements in this area.

pe3 KOXKHUTE Oapuepu ¢ orlie]] mogaoopsBaHe
Ha OMOHAJMYHOCTTa U TEpaleBTUYHATA
epexktuBHOCT.  Hacrtosmust  0030p e
(boKycupaH BBPXY CKOPOLIHHS HAlPEAbK H
MOCTHIKEHUS B Ta3u OOJIACT.

Ivanova N, Sotirova Y, Gavrailov G, Nikolova
K, Andonova V. Advances in the Prophylaxis
of Respiratory Infections by the Nasal and the
Oromucosal Route: Relevance to the Fight
with the SARS-CoV-2 Pandemic.
Pharmaceutics, 2022; 14(3):530.
https://doi.org/10.3390/pharmaceutics 14030530

In this time of COVID-19 pandemic, the
strategies for prevention of the infection are a
primary concern. Looking more globally on
the subject and acknowledging the high
degree of misuse of protective face masks
from the population, we focused this review
on alternative pharmaceutical developments
eligible for self-defense against respiratory
infections. In particular, the attention herein is
directed to the nasal and oromucosal
formulations intended to boost the local
immunity, neutralize or mechanically “trap”
the pathogens at the site of entry (nose or
mouth). The current work presents a critical
review of the contemporary methods of
immune- and chemoprophylaxis and their
suitability and applicability in topical mucosal
dosage forms for SARS-CoV-2 prophylaxis.

NBanoa H, Cortupona U r aBpausioB [
Huxkonosa K, AnpmonoBa B. Hampeabk B
npoguIaKTUKaTa Ha pecnuparopHu
MH(]EKIK Ype3 U3IMO0JI3BAaHE Ha Ha3adHUS U
OpPOMYKO3HHSI TBT: 3HAYeHHE 3a OopOarta ¢
MmaHJIeMHusITa oT SARS-CoV-2.
Pharmaceutics, 2022; 14(3):530.
https://doi.org/10.3390/pharmaceutics 14030530

B to3u nepuon Ha nangemust or COVID-19,
CTpaTernuuTe 3a MPEeBEHIINU Ha HHPEKIUATA ca
OT IBPBOCTENICHHO 3Ha4YeHUe. Pasrexnanku
TE€Mara B MO-IIUPOK KOHTEKCT U MPU3HABANKU
BHCOKaTa CTEIEH Ha HEeMTPaBUJIHA yHOTpeOa Ha
3aIUTHU JIULEBU MAaCKH OT HACEJICHUETO, HUE

doxycupaxme TO3H 0030p BBPXY
anTepHATUBHU (papMalleBTUUHH pPa3pabOTKH,
HNOIXOMAIM 33  CaMO3alWTa  CpeIly

pecriupatopan  uHpeknuu. [lo-cnenuanHo,
BHUMAHHETO TYK € HACOUYCHO KbM HA3AJIHUTE
H OPOMYKO3HUTE (bopMyIHPOBKH,
MpEJHAa3HAYCHU Ja  3aCWIAT  JIOKAIHUS
MMYHUTET, 1a HEyTpaJu3upar Wil MEXaHUYHO
Ja ,,yJIOBAT® NATOTEHUTE Ha MSICTOTO Ha
MpOHUKBaHe (HOca wiu yctara). Hactosmara
paboTa TmpeACTaBs KpUTUYEH 0030p Ha
CBbBPEMEHHUTE METOAM 32 HMMYyHO- U
XUMHUOMPOPIIAKTHKA U TIXHATA MTPUTOTHOCT
U TPUIOKUMOCT B JIOKAJHU MYKO3HHU
neKkapcTBeHu (opmu 3a MpoQUIaKTHKA Ha
SARS-CoV-2.

Gentscheva G, Milkova-Tomova 1,
Pehlivanov 1, 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(19):9935.
https://doi.org/10.3390/app12199935

The current research focused on algae from
the waters of the Black Sea—Chaetomorpha
linum, Ulva intestinalis, Evicaria crinita, and
bioreactors—Chlorella spp. and Arthrospira
platensis /cyanobacterium/. Pigment content,

I'eruena I, MunkoBa-Tomosa U, IlexnmuBanos
N, T'yrnmesa B, Huxonoa K, IlerkoBa H,
Anpnonoa B, byxamosa /I, Ilucanosa E.
XuMu4ecka XapakTepucTHKa Ha H30paHu
BOJIOpAcIiM M IHAaHOOAaKTepuu OT bharapus
KaTo  W3TOYHUIIM HA  ChCJAUHEHUA C
AHTUOKCUIAHTHA AKTUBHOCT. Applied
Sciences, 2022; 12(19):9935.
https://doi.org/10.3390/app12199935

Hacrosmoro wu3cnenBane e  (OKycHpaHO
BBbPXY BOJIOpAaciu OT BoxuTe Ha YepHO Mope
— Chaetomorpha linum, Ulva intestinalis,
Ericaria crinita m 0T OuUOpeakTOpH —
Chlorella spp. wm Arthrospira platensis
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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 umol TE/g and 463.3 umol 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. 4.  platensis
contained rutin (141.25 mg/100 g), naringenin
(42.17 mg/100 g), quercetin (26.74 mg/100
g), kaempferol, and quercetin-3-p-glycoside.
Phenolic acids were isolated: neochlorogenic
(172.27 mg/100 g) for lyophilized and 5783
mg/100 g for convection-dried 4. 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.

/unanobakrepust/. W3cnenBanu ca
CHABP)KAHUETO Ha MNUTMEHTH, OOIIOTO
(EHONHO CHIBbpPKAHNE U AHTHOKCUIAHTHHSIT
KalmauTeT 3a TAXHOTO MH3MOJ3BaHE KaTo
(dbapMaleBTUYHH, XPAHUTESITHU U KO3METHYHU
CbCTaBKU. E. crinifa moka3Ba Hail-BHCOKa
antuokcuaanTHa aktuBHOCT npu ORAC u
HORAC TectoBe (463.3 umol TE/g u 463.3
pumol GAE/g) wu Haii-BUCOKO  00mIO
ChAbpKaHHWE Ha MOMU(GEHOIU U PYTHH Cpell
U3CIEBAaHUTE BOAOpacid. B comenute
BOJIOpAaciAM €  YCTaHOBEHO  IO-HUCKO
CBhIbpXKAHUE HA TPOTEUHH OTKOJKOTO B
CIIaIKOBOAHHUTE BOJOPACIH. 3a MBPBU BT
KOJIMYECTBEHO ca uACHTH(GHUIIPaAHH
OMOJOrMYHO  AKTUBHU  BeEIIeCTBa  OT
ownrapckute A. platensis w Chlorella spp.,
nmpou3BelieHH B Ouopeakrtop. A. platensis
ceappxka pyruH (141,25 mg/100 g),
HapunreHuH (42,17 mg/100 g), xBepueTuH
(26,74 mg/100 g), kemrdeposr U KBePICTHH-
3-B-mmuko3ua.  M3omupanu ca  (heHOIHU
KHCeNnuHu: Heoxyoporenona (172,27 mg/100
g) 3a muodmmsupana u 5783 mg/100 g 3a
KOHBEKIIMOHHO u3cymieHa A. platensis.
YCcTaHOBEHO €, Y€ ChbP)KaHUETO Ha IIPOTEUH
B A. platensis (KOHBEKLIMOHHO H3CYyIIEHA) U
Chlorella spp. (muodunusupana) e ¢ OnM30
54% 1O-BUCOKO OT TOBa Ha 3€JICHUTE
Bojopaciu  U. intestinalis ot Bapha.
[IpouecsT Ha nuoduIM3aIUs HaMalsBa
ChABP)KAHUETO HA IPOTEHH B MPOOUTE OT A.
platensis ¢ nourn  20%.  Bucoxoro
ChABPKAHWE HA TMPOTEHH B KOHBEKIIMOHHO
uscymenara A. platensis  (43,4%) wu
muodunmsupanara Chlorella spp. (43,7%) tu
uaeHTHuUIIpaxa KaTo MOJTXOISITITH
eMyJITaTOpH B KOJIOMIHU H EMYJICHOHHHU
CUCTEMH.

Stefanov S, Gugleva V, Andonova V.
Technological strategies for the preparation of
lipid nanoparticles: an updated review.
Pharmacia, 2023; 70(3): 449-463.
https://doi.org/10.3897/pharmacia.70.e108119

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

Credano C, I'yrmea B, AunaonoBa B.
TexXHOJIOrMYHM CTpaTeruu 3a IMoyyaBaHE Ha
JUTIAHUA ~ HAHOYACTUIIA:  aKTyaJu3HpaH
0030p. Pharmacia, 2023; 70(3):449-463.
https://doi.org/10.3897/pharmacia.70.e108119

Konumenuusara  3a nonoOpsiBaHe Ha
onodapmalieBTUIHNTE CBOICTBA Ha
JekapcTBaTta upe3 NpaBWiIeH u300p Ha
nekapcTBosocTassiia cucrema (DDS) tpsosa
Jla 3alo4yHe C palMoHalieH u300p Ha
MOJXOJISIIIA JIeKapcTBeHa (hopMa, mocse/iBaHa
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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 wvast
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 LNs.

OT TIpelM3HA OICHKAa Ha (M3MKOXMMHUYHATA
cbBMeCcTUMOCT Mexay DDS u nekapcTBeHOTO
BemectBo. Cnex ToBa, B CHOTBETCTBUE C
nabopaTopHUTE BH3MOXKHOCTH, TpsiOBa 1a ce
n3bepe e(heKTUBEH MPOU3BOICTBEH METOI, U,
ako € BBb3MOXHO, Jla CE B3eMe IMpEeIBUJ
BB3MOKHOCTTA 3a Manjabupane u
npeobiagaBanuTe UHAYCTPHUAITHU
M3CIIeI0BaTeNICKH HYXJU. Cpell OrpoOMHOTO
pa3zHooOpas3ue OT HAHOCTPYKTYPHU HOCUTEINN
3a JIOCTaBsSHE Ha JIEKAPCTBA, JIUIUHUTE
Hanouactunm  (LNs) ce orTkposiBaT ¢
U3KJIIOYUTEIIHA OMOCHBMECTUMOCT u
MHOTO(YHKIIMOHATHOCT. Texuure
OTJIMYUTEITHH CTPYKTYpHU CBOMCTBA
MO3BOJISIBAT aZleKBaTHa  3allluTa Ha
BKJItOYeHUTe B TiAX JIB or xXummmyecko
pasrpaxkJiaHe B arpecuBHa OMOJIOTHYHA Cpefa
U OCHTYpSBaT OTIWYHA YCTOMYMBOCT TIpU
MonuduImpane mpoduia Ha 0CBOOOKIaBaHe.

Tosu  0030p  momuepraBa  pa3iIMyYHU
KOHCTaTranuu, JOKJIaABaHHU oT
U3CJICIOBATENIUTE IO IIETHs CBAT TIIpe3

TOJIMHHTE, U c€ (POKYCHUpPaA BBPXY Pa3ITUIHUTE
IPOU3BOJCTBEHU CTpPAaTerMM U TEXHUKH 3a
nosryyaBaHe Ha LNs.

Iliev I, Georgieva S, Sotirova Y, Andonova V.
In silico study of the toxicity of hyperforin and
its metabolites. Pharmacia, 2023; 70(3): 435-
447,
https://doi.org/10.3897/pharmacia.70.€107041

St. John’s wort is a medicinal herb well-
known for its antidepressant, anti-
inflammatory, antimycotic, and wound-
healing properties. Hyperforin, the major
phloroglucinol  derivative, has  been
implicated as one of the main contributors to
these therapeutic effects. Because of its high
reactivity, this phytochemical can cause
various adverse effects, such as allergic
reactions, dizziness, dry mouth, and fatigue.
To predict critical parameters of hyperforin’s
possible behavior after oral administration, in
silico  methods were applied. The
pharmacokinetic profile, bioactivity, and
toxicity of the phytochemical were analyzed
by applying Molinspiration cheminformatics,
SwissADME, PreADME/Tox, and OECD
QSAR Toolbox software. The results showed
adequate absorption, a high affinity for

Nmues U, TeoprumeBa C, Corupona I,
AngonoBa B. [n silico wusciensBaHe Ha
TOKCUYHOCTTa Ha XUINEPp(HOPUH U HETOBUTE
Meradomutu. Pharmacia, 2023; 70(3):435-
447,
https://doi.org/10.3897/pharmacia.70.e107041

Kearuar KaHTapuoOH € JIe4eOHO pacTeHue,
HU3BCCTHO CBC CBOUTC AHTUIACIPCCAHTHH,

[POTUBOBB3MAIUTEIHH, AHTUMUKOTHYHU U
paHo3a3paBsBalH CBOICTBA.
XunephopuHsbT, IJIaBHOTO

(IIOpOIITYyIUHOIOBO MPOU3BOAHO, € MOCOYEH
KaTo €IUH OT OCHOBHUTE HOCHUTEIN Ha
TepaneBTUYHHUTE edekTu Ha Oumnkarta. [lopaau

BHUCOKarTra CH PCAKTUBHOCT, TO3HU
(1)I/ITOXI/IMI/IKaJ'I MOXCE Ia MPUYUHH Pa3INndYHU
HCXCIIaHU JICKAPCTBCHU  pCAKIIUH KaTto

aJIeprUYHU peakliy, CBETOBBPTEXK, CyXOTa B
ycrara M ymopa. 3a Ja ce IpelacKaxar
KPpUTHYHUTE TapaMeTpu Ha Bb3MOXKHOTO
MOBEJICHUE Ha XUIIEP(OPUH Clie/l IEPOPATHO
npuioxkeHue, Osixa mNpuwiokeHu in silico
MeToAM 3a a”anu3. PapMaKOKMHETHUYHUSAT
npodus1, GMOAKTHBHOCTTA U TOKCUYHOCTTA Ha
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plasma proteins, and a prolonged renal
excretion of the acylphloroglucinol. The high
metabolic activity, a reason for potential cyto-
and genotoxicity, and the predicted
carcinogenicity = and  mutagenicity  of
hyperforin, necessitate further in vitro and in
vivo tests.

Os1xa
Ha

buToxuMuUKana U3CIEBAHU  4pe3
MpUIaraHe Molinspiration
cheminformatics, SwissADME,
PreADME/Tox u OECD QSAR Toolbox
codryepmu. Pesynrarure mpeckasaxa
3a2JI0BOJIUTENIHA a0COPOIIHs, BUCOK apUHUTET
3a CBBp3BaHE C IUJIa3MEHUTE MPOTEHHU U
MPOIBJDKATENTHA OBOpevYHa eKCKpelnus Ha
arIhIopOrTyIUHOIA. Bucoxkara
MeTa0OJIMTHA  aKTHUBHOCT, TIpUYMHA  3a
MMOTEHILIMAIHA [IMTO- ¥ TCHOTOKCUYHOCT, KAKTO
W TMPOTHO3WpPAHATa KAHIEPOTCHHOCT |
MyTareHHOCT Ha xunepdopwH, Hajmarar
JOIIBIIHUTEIIHU in Vitro U in Vivo TECTOBE.

Sotirova Y, Vankova D, Tasinov O, Stoeva S,
Hristova M, Iliev I, Georgieva S, Kiselova-
Kaneva Y, Andonova V. Bigel formulations
of St. John’s wort extract in wound healing:
toxicological aspects. Biotechnology &
Biotechnological Equipment, 2023; 37:1,
2263570.

DOI: 10.1080/13102818.2023.2263570

This study aimed to investigate the
toxicological profile of hyperforin (HP) in
silico and to assess it in vivo after topical
application of an HP-rich St. John’s wort
(SJW) extract. The former analysis predicted
low toxicity because of HP’s inability to bind
DNA or proteins, but structural alerts for skin
irritation/corrosion,  carcinogenicity, and
mutagenicity were found. Animal studies
involved the treatment of excision wounds in
Wistar rats with poloxamer 407/borage oil
formulations (bigels; Bs) containing HP-rich
SJW extract previously developed by us. The
effects of semisolids comprising ‘free’ extract
(B/SJW) or extract loaded in nanostructured
lipid carriers (B/NLC-SJW) were compared to
positive (commercial herbal product) and
negative (untreated) controls after 2-, 7-, 14-,
and 21-day applications. Malondialdehyde
(MDA) and ABTS assays evaluated the
degree of oxidative stress—treatment with
bigels did not affect MDA favorably but led to
an increased radical-cation scavenging
capacity (compared to controls). Gamma-
glutamyl transferase (GGT), aspartate
aminotransferase (ASAT), alanine
aminotransferase =~ (ALAT), and lactate
dehydrogenase (LDH) enzyme levels were

Cotupona 1, Baukosa I, Tacunos O, CtoeBa
C, XpucroBa M, WnueB U, T'eopruesa C,
Kucenoa-KvHeBa fI, Anmonosa B.
burenoBe ¢ EKCTPAKT OT KBJIT KAHTAPHUOH TIPU
3a3[paBsiBaHE Ha paHU: TOKCHKOJIOTUYHHU
acnektu. Biotechnology & Biotechnological
Equipment, 2023; 37(1), 2263570.

DOI: 10.1080/13102818.2023.2263570

ToBa mpoyuBaHe mMa 3a IIeJ Ja H3ClenBa
TOKCHUKOJIOTHYHHS TPOoduiI Ha XunephopuH
(HP) in silico n na ro oueHu in vivo ciep
JIOKaJTHO TMPHJIOKEHUE HA EKCTPAKT OT XKBIT
kaHtapuoH  (SJW), oGorar wa  HP.
KoMIIOTEpHHAT aHanmM3 MPOTHO3MpA HUCKA
TOKCUYHOCT MOpaau HecrocobHocTtTta Ha HP
na ce cepp3Ba ¢ JJHK nnu nporennu, Ho Osxa

OTKpUTH CTPYKTYypHHU CUTHAJIU 3a
Jpa3HEeHe/KOpO3HUsl Ha KOXara,
KaHI[EPOT€HHOCT u MYTareHHOCT.

[IpoyuBanusiTa TpU SKUBOTHHU BKITIOUBAT
JieYeHHe Ha MOJINTHU €KCLIM3NOHHHU PaHU MPH
IbXoBe oT nopoaa Wistar. [lpunoxenu Osixa
pa3paboTeHn OT Hac Ourenu, OazupaHH Ha
nosokcamep 407 m Macio OT mopey, KOUTO
ceabpxkar SJW, 6oratr Ha HP. Edexrure Ha
MOYTBHPAU (POpPMHU, CHIABPIKAILH ,,CBOOOIEH
EKCTPaKT (B/SIW) W €KCTPAaKT,
,,HAaTOBAPEH B HAHOCTPYKTYPHH JIUIUJIHU
Hocutenu (B/NLC-SJW), Osixa cpaBHEHH C
MOJIO’KUTENIHU (THPTOBCKU OMIIKOB MPOAYKT) U
OTpHIIATENTHN (HETPETHPAHH) KOHTPOJIU ClIe]
2-, 7-, 14- m 21-n1HEBHO MNPHUIIOKEHUE.
CrenenTa Ha OKCHJIaTHBEH cTpec Oe OlleHeHa
uype3 u3MepBane Ha MaoHananaexua (MDA)
u ABTS — neuenuero ¢ 6urenu He MOBIHBA
onaronpusitHo MDA, HO Boau 10 TOBUIIICH
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measured as indicators for liver/tissue
damage. Treatment with both B/SJW and
B/NLC-SJW for 21 days resulted in lower
GGT and ASAT levels than those in controls.
Two-day application of the biphasic
semisolids contributed to normalized ALAT
levels (lower than in both negative and
positive controls), and the same trends were
observed in LDH levels after a 7-day
treatment. The promising results obtained
after the B/NLC-SJW application suggest that
this drug delivery system may not only
preserve HP in SJW extract effectively but
also ‘expose’ its cyto-/hepatoprotective
potential.

KalaluTeT 3a OTCTPaHsSBAaHE Ha paJUKaIHU
KaTUOHU (B CpaBHEHHE C KOHTPOJIUTE).
HuBara Ha eH3uMuTEe Ha rama-nIyTaMui
TpaHcdepaza (GGT), acmaprar
aMHHOTpaHcdepasza (ASAT), aJlaHuH
amuHoTpancdepaza (ALAT) wu  makrar
nexuaporenaza (LDH) Osixa u3mepeHu karo
UHIUKATOpU 32  YEepHOAPOOHO/THKAHHO
yBpexnaane. Jleuennero kakro ¢ B/SJW, Taka
u ¢ B/NLC-SJW B npogbimkenue Ha 21 qHH
noseze no no-uucku HuBa Ha GGT u ASAT
OT Te3d B KOHTponute. JIByAHEBHOTO
npusaraie Ha 6udasHuTe reJoBe ToNpUHece
3a HopManu3upane HuBara Ha ALAT (mo-
HUCKH, OTKOJIKOTO TpPHU OTPULATEIHUTE U
MOJIOKUTEIIHUTE KOHTPOJH), U  CBHIIUTE
TEeHJIeHIIMU Osxa HaONIOaBaHU TPH HUBATa
Ha LDH cnex  7-mHeBHO  JIeUeHHE.
OO6emaBammre pe3yiaTaTH, TOTYYSHH CIeN
npunaranero Ha B/NLC-SJW, npeanomnarar,
Ye Ta3M JIEKAPCTBOIOCTABSIIIA CUCTEMA MOXKE
He camo edeKTHBHO Ja cradbmnusupa HP B
SIW, HO W ga pa3rbpHE HErOBUSI ITUTO-
/XeTaTonpOTeKTUBEH MOTECHITHAI.

Sotirova Y, Gugleva 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(5):360.

https://doi.org/10.3390/gels9050360

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
(AO), 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

CotupoBa I, I'yrnesa B, Croesa C, Kones U,
Huxonosa P, Mapynoa M, HuxonoBa K,
Kucenosa-Kbuesa 1, XpuctoBa M,
AunnonoBa B. burenoBe ¢ HaHOKarncylnupaH
EKCTPaKT OT >XBJIT KAaHTAPUOH — TOIXOJ 3a
moIoOpeHo 3apacTBaHe Ha panu. Gels, 2023;
9(5):360.

https://doi.org/10.3390/gels9050360

ToBa mpoyuBaHe 1enu JAa pa3padboTH
MOJyTBBP/T HOCUTEN 3a JIOKAJIHO JOCTaBsSHE
Ha HAHOEHKANCYJIUpPaH EKCTPAaKT OT KBJIT
kaHTtapuoH (SJW), Oorar Ha xunepdopuH
(HP), u na u3cienaBa HETOBUS
paHo3a3zipaBsBal] noTeHuuan. llomydenu
0sXxa YeTHpH MoJela HaHOCTPYKTYPHH
munuaan - Hocutenu (NLC): mpasuun u
HaroBapenu ¢ SJW, 6orar na HP (HP-NLC).
Te BrurOUBaT TIIHIIEPUI OEXEHAT KAaTO TBBPJ
JTUNUJ, 6a1eMOBO MACJIO UM MAclio OT opeYy
B Ka4eCTBOTO Ha TEYCH JIMIUA, U CMEC OT
noarokcueruieH (20) copburan MoHooOI€aT U
copOMTaH MOHOOJIEAT KaTro TMOBBPXHOCTHO

aKTUBHU BEIlLlECTBA. Hucnepcuunte
JIEMOHCTpHpaxa AHU30METPUYHU
HAaHOpPa3MEpPHU YacCTHUIM C  T[PUEMIIUBO

pasnpeiiesieHue Mo pa3Mep M ,HapymieHa™
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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-
BG2, proving its outstanding wound-healing
effect.

KpHUCTaHa CTPYKTYypa, OCHTYpsIBAILlU
e(EKTHBHOCT Ha HaTOBapBaHE, IM0-BHCOKA OT
70%.  Hocwutenar, mnpuTexasan] — IO-
onaronpusitTHu xapakrepuctuku (HP-NLC2),
O0e xemupan c¢ mnonokcamep 407, 3a na
MOCTYXKH KaTo xuupodwmiHa (aza Ha Oureln.
Jlunoduinara (aza Ha TOCIETHHS CE ChCTOU
OT MAacJIO OT Ioped, )KEIUPaHO ChC COPOUTAH
MoHocTeapar. llpurorBenn 0Osxa oceMm
ourena, ChOTBETHO TPA3HU U ,,HATOBAPEHU" C
HP-NLC2, xouTo chabpxkar pa3iudHu
KoJInuecTBa XuaApoduiHa u munoduiaHa ¢asa.
Te Osixa oOXapakTepHU3UpPaHU PEOJIOTUYHO H
TEKCTYPHO, 3a Jla C€ YCTAaHOBH BIIMSHUETO Ha
XHIPOTEI-0JICOTETHOTO ~ CHOTHOLICHHE |
PUCHCTBUETO Ha HAHOJMCIIEPCHUSTA.
TepaneBTHUHUAT TOTSHIMAT Ha ONTHMATHHS
cecraB (HP-NLC-BG2) 6e ouenen in vivo
BBbpPXYy MBXKKH IUTbXOBe Wistar upe3 TecT 3a
SKOCT Ha OITbH Ha ITbPBHYHO 3apacHaja
WHLIMA3MOHHA paHa. B cpaBHeHHme ¢
pacTuTeNieH ThPTOBCKH MPOAYKT U KOHTPOITHA
(HeTpeTupaHa) rpynma, Haif-BHCOKaTa
YCTOMUYMBOCT Ha paskbeBane (7,764 = 0,13 N)
Oe mocTturHara cien npwiokeHue Ha HP-
NLC-BG2, KOETO  JO0Ka3Ba  HETOBHUS
IPEBB3XOJICH PaHo3a3paBsiBalll eeKT.

10

Ivanova N, Ermenlieva N, Simeonova L,
Kolev I, Slavov I, Karashanova D, Andonova

V. Chlorhexidine-Silver =~ Nanoparticle
Conjugation Leading to Antimicrobial
Synergism but Enhanced Cytotoxicity.
Pharmaceutics, 2023; 15(9):2298.

https://doi.org/10.3390/pharmaceutics 15092298

This study explored the potential synergism
within  chlorhexidine—silver  nanoparticle
conjugates against Influenza type A,
Staphylococcus aureus, Escherichia coli, and
Candida albicans. Silver nanoparticles (SN)
were obtained by the reduction of silver ions
with green tea total phenolic extract and
conjugated with chlorhexidine (Cx). The
particles were characterized by UV-Vis and
FTIR  spectroscopies, dynamic  light
scattering, X-ray diffraction, and transmission
electron microscopy. A stable negatively
charged nano-silver colloid ( = —50.01) was
obtained with an average hydrodynamic
diameter of 92.34 nm. In the presence of
chlorhexidine, the spectral data and the shift

NBanosa H, EpmennueBa H, Cumeonona JI,
Kones W, CmaBoB W, KapamanoBa [,
AHI0HOBA B. ITonyuaBane Ha
XJIOPXEKCUIUH-KOHIOTUPaHU cpeOBpHH
HAaHOYACTUIIM, BOJCIIA 1O AaHTHUMHKPOOEH
CUHEpPru3bM, HO 3aCHJIEHA LIMTOTOKCUYHOCT.
Pharmaceutics, 2023; 15(9):2298.
https://doi.org/10.3390/pharmaceutics 15092298

ToBa mpoy4yBaHe w3cienBa MOTEHIIMATHHS
CHHEpPIU3bM B KOMIUIEKCHMS CBCTaB Ha
KOHIOTaTH Ha XJIOPXEKCHUAMH ChC CPeOBpPHH
HAaHOYACTMLIM  Cpelly TIpum  THIl A,
Staphylococcus aureus, Escherichia coli n
Candida albicans. CpeOGbpHUTE HAHOUACTHUITN
(SN) Osixa mosydyeHH Ype3 peayKIus Ha
cpeOBbpHU HOHM C IPEUUCTEH (DEHOJICH U3BIIEK
OT 3€JIeH Yail ¥ KOHIOTHPAHH C XJIOPXCKCHTIH
(Cx). Yactuuure Osxa XapakTepU3UpaHH
MOCPEICTBOM UV-Vis Hu FTIR
CHEKTPOCKONHMS, JUHAMUYHO pa3ceiiBaHe Ha
ceeminHata (DLS), peHTreHocTpyKTypeH
a"anu3 (XRD) u TpaHCMUCHOHHA €TIEKTPOHHA
mukpockonusi (TEM). Ilpenu koHrorauus
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of the zeta potential to positive values ({ =
+44.59) revealed the successful sorption of
the drug onto the silver surface. The
conjugates (SN-Cx) demonstrated
potentiation in their effects against S. aureus
and C. albicans and synergism against E. coli
with minimal inhibitory concentrations of SN
at5.5 pg/mL + Cx 8.8 pg/mL. The SN showed
excellent virucidal properties, increasing with
time, and demonstrated low toxicity.
However, the coupling of the cationic
chlorhexidine with nano-silver did not reduce
its intrinsic cytotoxicity on various cell lines
(MDCK, BJ, and AS549). The newly
synthesized antimicrobial agent exhibited an
extended and promising therapeutic spectrum
and needs to be further evaluated regarding
the designated route of administration in
three-dimensional cell models (e.g., nasal,
bronchial, dermal, ocular, etc.).

Oerie ycTaHOBEHO (hOPMUPAHETO HA CTAOWIICH
OTpULIATENTHO  3apeleH  HaHOo-cpeObpeH
komoug (. = -50.01) cBc cpenen
XUJAPOJMHAMUYEH AuaMeTbp oT 92.34 nm. B
MIPUCHCTBUETO Ha XJIOPXCKCHJIUH,
CHEKTPAJIHUTE JaHHU M H3MECTBAHETO Ha
JI3eTa MOTCHIMAla KbM  IOJIOKUTEIHU
croitHocTH ({ = +44.59) pazkpuxa ycrenHara
COpOIIHS Ha JICKAPCTBEHOTO BEUIECTBO BBPXY
NOBbpPXHOCTTAa Ha cpebporto. Kourorarure
(SN-Cx) neMoHcTpupaxa NOTEHLMpaHE Ha
cBoute edekru cpemy S. aureus u C. albicans
U cHHEpru3bM cpeuty E. coli ¢ MUHUMAIIHU
WHXUOUTOPHU KOHIeHTpamuu Ha SN ot 5,5
pg/mL + Cx 8,8 pg/mL. SN koJouabT MoKasza
OTJIMYHU BUPYCOIHMIHU CBOICTBA,
HapacTBall C BPEMETO, W JICMOHCTpHpA
HUCKAa TOKCHYHOCT. BwbIpeku TOBa, mpu
byHKIMOHANM3MpaHe Ha cpeObpHaTa HAHO-
CYCIIEH3Hs ¢ XJIOPXEKCUIUH HE ce HabironaBa
CIa/1 B IPUCHIIATA 32 KATHOHHUS aHTUCETITHK
[IUTOTOKCHYHOCT BBPXY PA3IMYHU KIIETHYHU

JIMHUU (MDCK, BJ u A549).
HoBocuHTe3upaHusT AHTUMHUKPOOCH
KOMILIEKC moKasa [IMPOKOCTICKThPHA

AHTHUMUKPOOHA aKTHBHOCT M Clie/iBa /1a ObIe
JIOITBJIHUTENTHO M TO-TIPEIU3HO OLIEHEH I10
OTHOIIICHHE Ha CBOSITa LUTOTOKCHYHOCT C
noMomra Ha TpuusMmepHu (3D) kieTbuHH
Monenu  (Hamp. Ha3aaHW, OpOHXMAIHH,
JIepMaJIH{, OYHH U T.H.).
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Dragomanova S, Andonova V. Adamantane-
containing drug delivery systems. Pharmacia,
2023; 70(4): 1057-1066.
https://doi.org/10.3897/pharmacia.70.e111593

Adamantane is a weakly functional
hydrocarbon widely used to develop new drug
molecules to improve their pharmacokinetic
and pharmacodynamic parameters. The
compound has an affinity for the lipid bilayer
of liposomes, enabling its application in
targeted drug delivery and surface recognition
of target structures. This review presents the
available data on developed liposomes,
cyclodextrin complexes, and adamantane-
based dendrimers. Adamantane has been used
in two ways — as a building block to which
various functional groups are covalently
attached (adamantane-based dendrimers) or
as a part of self-aggregating supramolecular

HparomanoBa C, AnjmoHoBa B. AnamaHTaH-
ChABPKAIIN JIEKAPCTBOJAOCTABSIIHN CUCTEMH.
Pharmacia, 2023; 70(4): 1057-1066.
https://doi.org/10.3897/pharmacia.70.e111593

Anamantan e ciabo
BBIVIEBOOPOZ, IIMPOKO  M3IOI3BaH  3a
pa3paboTBaHe Ha  HOBHM  JIEKAPCTBEHU
MOJIEKYJIM C L€l MOoJoOpsiBaHE Ha TEXHUTE
(bapMakOKMHETHYHN U (papMaKOAMHAMUYHU
napamerpu. CbeAMHEHHETO HWMa a(UHUTET
KbM JIUIUIHNS OMCIION Ha JTUTIO30MUTE, KOETO
M03BOJISIBA PUIOKEHUETO My 3a
[[EJICHaCOYEHO JIOCTaBsSHE Ha JeKapcTBa U
MOBBPXHOCTHO pAa3MO3HABaHE Ha IIEJIEBUTE
ctpykrypu.  To3m  o030p  mpencrass
HAJIMYHUTE JJAHHU 3a pa3pabOTeHH JIUIIO30MH,
LUKIIOJEKCTPUHOBHU KOMILIEKCH 171
JeHIpuMepu Ha 0Oa3ara Ha aJaMaHTaH.
AJlaMaHTaHbBT € M3MOJ3BaH MO JBa HaYWHA —

(GyHKIMOHAJIEH
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systems, where it is incorporated based on its
lipophilicity  (liposomes) and  strong
interaction with the host molecule
(cyclodextrins). Adamantane represents a
suitable structural basis for the development
of drug delivery systems. The study of
adamantane derivatives is a current topic in
designing safe and selective drug delivery
systems and molecular carriers.

KaTo rpaiuBCH CJICMCHT, KbM KOMTO Pa3siin4HU

(yHKIMOHAJIHA TPyNH Ca  KOBaJICHTHO
CBbp3aHU (IeHZpuMepu Ha 0Oa3ara Ha
aJjaMaHTaH), WJIM  KaTo  4acT  OT
caMoarperupamid  ce  CyIpaMOJIEKYJIHH

CHCTEMH, KBJIETO CE€ BKJIIOYBA Bb3 OCHOBA Ha
HEroBara JIMMO(PUIHOCT (JIMTIO30MH) U CHITHO

B3aMMO/ICHiCTBHE c MoJIeKyJaTa
TOCTOIPUEMHUK (LIMKIIOIEKCTPUHN).
AnamMaHTaHbT TMpEACTaBisBa  MOAXOISAIIA

CTPYKTYpHa OCHOBa 3a pa3paboTBaHE Ha
CHUCTEMHM 3a JIOCTaBIHE Ha JIeKapCTBa.
W3cnenBanero  Ha  IIPOM3BOJHMUTE  Ha
ajaMaHTaH € aKTyajHa TemMa IpHU
IIPOEKTUPAHETO Ha OE30MaCHU U CEJIEKTUBHU
CHUCTEMHM 3a JIOCTaBsHE Ha JieKapcTBa M
MOJIEKYJISIPHH HOCUTEJIH.

12

Dragomanova S, Andonova V, Volcho K,
Salakhutdinov N, Kalfin R, Tancheva L.
Therapeutic Potential of Myrtenal and Its
Derivatives—A  Review.  Life, 2023;
13(10):2086.
https://doi.org/10.3390/1ife13102086

The investigation of monoterpenes as natural
products has gained significant attention in
the search for new pharmacological agents
due to their ability to exhibit a wide range in
biological activities, including antifungal,
antibacterial, antioxidant, anticancer,
antispasmodic, hypotensive, and vasodilating
properties. In vitro and in vivo studies reveal
their antidepressant, anxiolytic, and memory-
enhancing effects in experimental dementia

and  Parkinson’s  disease. Chemical
modification of natural substances by
conjugation  with  various synthetic

components is a modern method of obtaining
new biologically active compounds. The
discovery of new potential drugs among
monoterpene derivatives is a progressive
avenue within experimental pharmacology,
offering a promising approach for the therapy

of  diverse  pathological  conditions.
Biologically active substances such as
monoterpenes, for example, borneol,

camphor, geraniol, pinene, and thymol, are
used to synthesize compounds with analgesic,
anti-inflammatory, anticonvulsive,
antidepressant, anti-Alzheimer’s,
antiparkinsonian, antiviral and antibacterial

HparomanoBa C, AnmonoBa B, Bomuo K,
CanaxyraunoB H, Kandun P, Tanuesa JI.
TepameBTuueH TOTCHIIMAT HA MHPTEHAT U
HETOBHUTE TPOU3BOIHU — 0030p. Life, 2023;
13(10):2086.
https://doi.org/10.3390/1ife13102086

N3cnenBaHeTro Ha MOHOTEPIIEHUTE KaTo
NPUPOTHH MPOAYKTHU € TTOTYUYHIIO 3HAYUTEITHO
BHUMAaHHCEC B THPCCHETO Ha HOBH
(bapMaKoIIOTHYHU areHTu nopaau
CIIOCOOHOCTTa MM Ja NpOsBABaT HIMPOK

CIICKTBHP oT OMOJIOTUYHHU AKTHUBHOCTH,
BKJIIOUYHUTCIIHO Ip OTI/IBOI"’I)6I/I‘~IHI/I,
aHTI/I6aKTepI/IaJ'IHI/I, AHTHOKCHUAAHTHH,
IMPOTHBOPAKOBH, CIIa3MOJIMTUYHH,

XUIIOTEH3UBHU U Ba30WJIaTaTOPHU CBOMCTBA.
In vitro n in vivo W3cneaBaHUs pa3KpHUBar
TEXHUTE AHTUICTIPECAHTHU, AHKCUOIUTUYHU
u nomoOpsBamy TamMeTTa eQeKTH TpHu
eKCTIepUMEHTATHA JeMEeHIS u OoNecT Ha
[TapkuacoH. XumuuHata MoaudUKaIuUs Ha
MPUPOIHHU BEIIECTBA YpE3 KOHIOTHPAHE C
pa3IMYHU  CUHTETHYHU  KOMIIOHEHTH €
CBBPEMEHEH METOJ 3a IOJy4YaBaHE HA HOBU

OMOIOTUYHO aKTUBHHU ChETMHCHHS.
OTkpuBaHETO HA  HOBH  TOTCHIIMAIHU
JIeKapcTBa cpen MOHOTEPIICHOBHTE

MIPOM3BOJHHU € MPOrPECUBHO HANpPAaBJICHUE B
EKCIIepUMEHTAIHATa (hapmaxosnorus,
npeziaramo odemananl HOAX0A 33 Teparus
Ha pa3jindyHu I1aTOJIOT'NYHHU CBCTOSTHUA.
buonornuHo  akTUBHM  BeIIECTBA  Karo
MOHOTEPIIEHH, HanpuMmep OopHeos, kamdop,
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(antituberculosis) properties. Myrtenal is a
perspective monoterpenoid with therapeutic
potential in various fields of medicine. Its
chemical modifications often lead to new or
more pronounced biological effects. As an
example, the conjugation of myrtenal with the
established  pharmacophore  adamantane
enables the augmentation of several of its
pivotal properties. Myrtenal-adamantane
derivatives exhibited a variety of beneficial
characteristics, such as antimicrobial,
antifungal, antiviral, anticancer, anxiolytic,
and neuroprotective properties, which are
worth examining in more detail and at length.

répannoji, MIMHCH U TUMOJI, CC H3II0JI3BAT 34
CHUHTE3HUPAHC HAa CbEAUMHCHUA C aHAJIITCTUYHH,

IIPOTUBOBB3NAJIMTEIIHA, AHTUKOHBYJICUBHHU,
aHTUJIEIIPECAHTHH, IPOTHUBOAILXAaHMEPOBH,
AHTUITAPKUHCOHOBY, AHTUBHUPYCHU u

aHTHOAKTEepHATHU  (IIPOTUBOTYOEPKYJIO3HH)
cBOiicTBa. MupTreHan € TepCHeKTUBEH
MOHOTEPIICHOMI C TePAIeBTUYCH MOTCHIIUA
B pa3iuuHU oOO0JIaCTH HA MEIUIMHATA.
HeroBure XuMHUYHU MOIUQPUKAIMH YECTO
BOJISAT JIO HOBU HJTU MO-M3PA3CHU OMOJIOTHYHU
epextn. Karo mnpumep, KOHIOramusra Ha
MUPTEHAI C YycTaHoBeHUs (apmakodop
aJlaMaHTaH MO3BOJISIBA 3aCUJIBAHE HA HSKOJIKO

oT HErOBUTE KITFOYOBH CBOMCTBA.
[Ipow3BogHMTe Ha  MHUpPTEHAI-aJaMaHTaH
ITOKa3Bar pa3HooOpa3Hu IIOJIC3HU
XapaKTepUCTUKH,  KAaro  aHTUMHKPOOHH,
MPOTUBOT'BOUYHH, AHTUBUPYCHH,
MIPOTUBOPAKOBH, AHKCHUOJUTHYHU i

HEBPO3AIIUTHU CBOWCTBA, KOMTO 3aCIyXaBatr
[10-3aI6JI00YE€HO U3CIIECABAHE.
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Sotirova Y, Kiselova-Kaneva Y, Vankova D,
Tasinov O, Ivanova D, Popov H, Hristova M,
Nikolova K, Andonova V. Tissue
Regeneration and Remodeling in Rat Models
after Application of Hypericum perforatum L.
Extract-Loaded  Bigels. Gels, 2024
10(5):341.

https://doi.org/10.3390/2els10050341

The wound-healing effect of St. John’s Wort
(SJW) is mainly attributed to hyperforin (HP),
but its low stability restricts its topical
administration. This study investigates how
“free” HP-rich SJW extract (incorporated into
a bigel; B/SJW) and extract “protected” by
nanostructured lipid carriers (also included in
a biphasic semisolid; B/NLC-SJW) affect
tissue regeneration in a rat skin excision
wound model. Wound diameter, histological
changes, and tissue gene expression levels of
fibronectin (Fn), matrix metalloproteinase 8
(MMPS8), and tumor necrosis factor-alpha
(TNF-a) were employed to quantify the
healing progress. A significant wound size
reduction was achieved after applying both
extract-containing semisolids, but after a 21-
day application period, the smallest wound
size was observed in the B/NLC-SJW-treated
animals. However, the inflammatory response

Cotupona 1, Kucenosa-Kamena 11, Barkosa
J, TacunoB O, HMpanosa /I, IlomoB X,
XpucroBa M, HuxonoBa K, AngonoBa B.
ThkaHHAa pereHepanuss U PEMOJCIHPAHE B
MOJEJIM Ha TUTbXOBE CIIel NMPUJIOKEHHE Ha

ourenoBe,  ChABPXKAIIM  EKCTPAKT  OT
Hypericum perforatum L. Gels, 2024;
10(5):341.

https://doi.org/10.3390/gels10050341

PanozazapapsBamusaT epexT Ha OKbIATHS
kaHTapuoH (SJW) ce ObIKM T[NMaBHO Ha
xuneppopun  (HP), HO Huckara wmy
CTaOMJIHOCT OTpaHMYaBa HETOBOTO JIOKAJIHO
npuiokeHue. ToBa MpoydBaHe M3CIEABa Kak
,»,CBOOOMHUAT 60orar HAa HP exctpakt ot SJW
(BxitoueH B Ouren; B/SJW) u ekcTpakTsbT,
»3aIIUTEH OT HAHOCTPYKTYPHHU JIUITHIHU
HOCHUTENHN (CBIIO BKIIOYEH B NBY(Da3eH Te;
B/NLC-SJW), BmusaT BbpXy pereHepanusara
Ha THKAaHWTE B €KCIIM3MOHEH PaHEBU MOJEIN
BbpXY KOXaTa Ha IIbXOBE. 32 KOJIUYECTBEHO
OTIpelieNIsTHe Ha HalpeabKa B 3a3/IpaBsIBAHETO
0sXxa W3MOJI3BAaHU JMAMEThPHT HA paHaTa,
XHCTOJIOTHYHUTE TIPOMEHHM W HHBaTa Ha
ThKaHHA T€HHA eKclipecHus Ha (UOPOHEKTHH
(Fn), w™arpuxkcHa wmetanonpoTenHaza 8
(MMPS8) u tymop Hekposuc daxrop-anda
(TNF-0). 3HaunTennHO HamasiBaHE HaA
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was affected more favorably by the bigel
containing the “free” SJW extract, as
evidenced by histological studies. Moreover,
after the application of B/SJW, the expression
of Fn, MMPS, and TNF-a was significantly
higher than in the positive control. In
conclusion, both bigel formulations exhibited
beneficial effects on wound healing in rat
skin, but B/SJW affected skin restoration
processes in a comprehensive and more
efficient way.

pasMepa Ha paHara Oelie MOCTUTHATO CIIe]
[IpUJIaraHe ¥ Ha JBaTa €KCTPaKT-ChIbpIKALIH
NOJyTBBPAU NPONYyKTa, HO ciex 21-nHeBeH
epuoJ, Ha MPUIOKEHUE, HaH-MaJKUAT
pasMep Ha paHara Oeimie HaOIOAaBaH TpU

KUBOTHUTE, Tpetupanu ¢ B/SLN-SIJW.
Bu3nanmurennusar otroop obaue  Oere
MOBJIMAH  MO-OJarompusitTHo  OT  Owurena,

ChABpKAI ,,cBOOOACH eKCTpakT oT SJW,
KaKTO C€ BWXKAAa OT  XHUCTOJIOTHYHH
u3ciensanus. OCBEH TOBa, e/ MPUIaraHeTo
Ha B/SJW, exkcnpecusra va Fn, MMP8 u
TNF-o Oeme 3HAUMTEIHO  IMO-BHCOKA,
OTKOJIKOTO B TOJIOKHUTEIHATa KOHTpoja. B
3aKJIIOYCHHE, W JBara pa3paboTeHu Ourena
noka3paT  OmarompusiTeH  e(eKkr  BbpXy
3a3[paBsiBAHETO HAa paHM IO KOXKara Ha
mIpxoBe, Ho B/SJW monusBa npoiecuTe Ha
BBH3CTAHOBSIBAHE Ha KO)Kara 110 BCeOOXBATEH U
1M0-¢()eKTHBEH HAYHWH.
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Ivanova N, Ermenlieva N, Simeonova L,
Vilhelmova-Ilieva N, Bratoeva K, Stoyanov
G, Andonova V. In Situ Gelling Behavior and
Biopharmaceutical Characterization of Nano-
Silver-Loaded Poloxamer Matrices Designed
for Nasal Drug Delivery. Gels, 2024;
10(6):385.

https://doi.org/10.3390/gels10060385

A combination of Poloxamer 407 (P407) and
hydroxypropyl methylcellulose (HPMC)
hydrosols is proposed as an in situ thermo-
gelling vehicle for the nasal drug delivery of
chlorhexidine—silver nanoparticles conjugates
(SN-CX). Optimization of the formulation
was carried out by applying varying ratios of
P407 and HPMC in the presence and absence
of SN-CX so that gelation would occur in the
temperature range of the nasal cavity (30-34
°C). Mechanisms for the observed gelation
phenomena were suggested based on
viscosimetry, texture analysis, and dynamic
light scattering. Tests were carried out for
sprayability, washout time, in vitro drug
release, ex vivo permeation, and antimicrobial
activity. When applied separately, HPMC was
found to lower the P407 gelation temperature
(Tg), whereas SN-CX increased it. However,
in the presence of HPMC, SN-CX interfered
with the P407 micellar organization in a
principally contrasting way while leading to

Nanosa H, Epmennuesa H, Cumeonona JI,
BunxenmoBa-Mnuesa H, bparoeBa K,
CrosinoB I, AngonoBa B. In situ >xenupaiio
[IOBEIECHUE u ouodapmarieBTUIHA
XapaKTepUCTHKA Ha HaHO-CPeObPHU
MOJIOKCAMEPHHU MAaTPHIIH, MPEIHA3HAYCHH 3a
Ha3aJIHO JIOCTaBsHE Ha JiekapcTBa. Gels,
2024; 10(6):385.
https://doi.org/10.3390/gels10060385

[Ipennoxena e KOMOMHAIMS OT XUAPO30TIH HA
nonokcamep 407 (P407) u XuApOKCUIPOTIHI
metunnenynoza (HPMC) «karo in  situ
TEPMOXEJUpAIl  HOCHUTEN 3a  Ha3aJHO
JIOCTaBsiHE Ha JeKapcTBa Moja ¢opmara Ha
KOHIOTaTH Ha XJIOPXEKCHJIUH U CpeObpHH
HaHoyacTulM (SN-CX). Ontumuzanusra Ha
ChCTaBa € W3BBPIICHA Ype3 MpujaraHe Ha
paznuunu choTHomeHus Ha P407 u HPMC B
NPUCBCTBHETO U oTCchcTBHETO Ha SN-CX,
Taka 4e JKEJIMPAHEeTO Ja CE OCHIIECTBU B
TEMIIEpaTypHUsi JAHMAla30oH Ha HOCHAaTa
kyxuHa (30-34 °C). Mexanuzmure 3a
HAOMIOaBaHUTE SBICHUS Ha JKEIUpaHe ca
MPeJIOKEHN Bb3 OCHOBA HAa BUCKO3UMETPUS,
TEKCTYpEeH aHaJIM3 U JUHAMHUYHO pa3celiBaHe
Ha cBemiuHara. [IpoBenenu ca TectoBe 3a

CIIOCOOHOCT 3a BIPBCKaHe, BpeMe 3a
OTMUBAaHeE, in Vitro JIEKApCTBEHO
OoCBOOOKTaBaHe, ex Vivo TIPOHUKBaHE U

aHTUMHKpoOHa  akTuBHOCT. Korato ce

24


https://doi.org/10.3390/gels10060385
https://doi.org/10.3390/gels10060385

JlokxymenTn Ha gom. Benmuka AnpmoHoBa, Ad, 3a 3aemane Ha AJ[ ,mnpodecop” mo koHKypc, obsBeH B JIB
6p.102/28.11.2025 .

an even further decrease in Tg. SN-CX-loaded
nasal formulations composed of P407 16%
and HPMC 0.1% demonstrated a desired
gelation at 31.9 °C, good sprayability (52.95%
coverage of the anterior nasal -cavity),
mucoadhesion for 70 min under simulated
nasal clearance, expedient release and
permeation, and preserved anti-infective
activity against seasonal Influenza virus and
beta-coronavirus, Pseudomonas aeruginosa,
Klebsiella  pneumoniae,  Staphylococcus
aureus and other pathogens. Our findings
suggest that the current development could be
considered a potential formulation of a
protective nasal spray against respiratory
infections.

IpuJiara NooTAeNHo, € ycraHoBeHo, ue HPMC
MOHM)KaBa TeMIleparypaTa Ha >KelIMpaHe Ha
P407 (Tg), nmoxaro SN-CX s mnoBuilasa.
Bobopeku ToBa, B npucbcrBuero Ha HPMC,
koMIiekcbT SN-CX mpeun Ha MuMlleIHArTa
opranuzamuss Ha P407 1o ChlIECTBEHO
pa3iiyeH MEXaHU3bM, KaTro ChIIEBPEMEHHO
BOJIM JI0 JONBIHUTETHO HamalsBaHe Ha Tg.
HaroBapenute cbc SN-CX HazaiaHU ChCTaBH,
ceabpxkamm P407 16% u HPMC 0,1%,
JIEMOHCTpHUpaxa >KEIaHOTO JKEJIHUpaHe IpU
31,9 °C, nobpa crmocoOHOCT 3a BIPBHCKBAHE
(52,95% mnokputne Ha TmpeaHATa HOCHA
KyXHHa), MyKOaJxe3us B MpoabkeHne Ha 70
MUHYTH TIPU CUMYJIUPAHO HA3aIIHO OTHAETSHE,
O0Bp30 0CBOOOXKIAaBAaHE U MPOHUKBAHE, KAKTO
W 3ama3eHa aHTUMH(EKIMO3Ha aKTHBHOCT
Cpellly CEe30HHHS TpUIleH BUpYyC U Oera-
KOpOHaBUpYyC, Pseudomonas aeruginosa,
Klebsiella  pneumoniae,  Staphylococcus
aureus W Ipyru narorenu. Hammre oTkpuTHs
[IOKa3BaT, Y€ HacTosIIara pa3paboTKa MOXe
Jla ce pa3mieka KaTo MOTEeHIIMaJIeH ChbCTaB Ha
3alUTEH HazaJjieH cpei cpely
pecnupaTopHu MHQEKINH.
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Nikolova K, Petkova N, Mihaylova D,
Gentscheva G, Gavrailov G, Pehlivanov I,
Andonova V. Extraction of Phycocyanin and
Chlorophyll from Spirulina by “Green
Methods”. Separations, 2024; 11(2):57.
https://doi.org/10.3390/separations11020057

Phycocyanin is a pigment—protein complex
from the group of phycobiliproteins obtained
from Spirulina (Arthrospira platensis), with
possibilities for various applications in food
and pharmaceutical technologies. It is a
natural colorant for food and cosmetic
products. This study aimed to investigate the
effect of ultrasonic and microwave extraction
conditions on antioxidant activity (AOA),
chlorophyll content, and the content and
purity index of phycocyanin in aqueous and
alcoholic extracts of Spirulina (Arthrospira
platensis). For this purpose, ultrasonic
extraction with water or ethanol was
performed at 20 °C, 30 °C, and 40 °C for 1, 2,
and 3 h at an ultrasonic frequency of 36 kHz,
40 kHz, and 45 kHz. Microwave water
extraction was performed for 60 s, 120 s, and
180 s. For each of the obtained samples, three

Hukonosa K, IlerkoBa H, Muxaiinoa [,
I'enueBa I, T'aBpamnos I, IlexnuBanoB U,
AnponoBa B. Ekcrpakius Ha GHUKOIIMAaHUH U
XJIOpowI OT CHUPYIMHA Ype3 ,,3€JCHU
Meronu*. Separations, 2024; 11(2):57.
https://doi.org/10.3390/separations11020057

q)I/IKOIII/IaHI/IH’I)T € MNUIMCHTHO-IPOTCHUHOB

KOMILJIEKC oT rpymnara Ha
($UKOOMIUIIPOTENHUTE, MIOJIyYeHU )
cnupynuHa  (Arthrospira  platensis), ¢

BB3MO)KHOCTH 32 Pa3IMYHU TPUIOKEHHUS B
XPaHUTEITHUTE u (bapmalneBTHUHUTE
TEXHOJIOTHH. ToW € MPHUpPOJEH OLBETUTEIN 3a
XPaHUTEIHU U KO3METHYHU NpoaykTu. Llenta
Ha TOBA M3CJIEBAaHE € Jla TPOydH ePeKTa OT
YCIIOBHATA HA YITPa3ByKOBAa U MUKPOBBIHOBA
eKCTPaKIUs  BBPXY  AHTHOKCHIAHTHATa
aKTMBHOCT, ChIbpPXKAHUETO Ha XJopoduna u
CHIIBPKAHUETO M WHJAEKCa Ha YHCTOTa Ha
¢UKOIIMaHWH BBB BOJHU U  AJKOXOJHHU
eKCTpakTh OT crnupyauHa (Arthrospira
platensis). 3a Ta3u nen Oemie NpoBeAcHA
VATPa3ByKOBa €KCTPAKIINS C BOJIA MITH €TaHOJ
npu 20, 30 u 40 °C B npoasikenue Ha 1, 2 u
3 yaca npu yaTpasBykoBa yectota 36, 40 u 45
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parallel measurements of antioxidant activity
were made by DPPH and FRAP methods, and
chlorophyll content and phycocyanin yield
and purity index were determined
spectrophotometrically. Ultrasonic extraction
resulted in a higher yield and purity index of
phycocyanin compared to microwave
extraction. The highest yield of 14.88 mg g
with a purity index of 1.60 was achieved at a
temperature of 40 °C for one hour and an
ultrasonic wave frequency of 40 kHz. A
relatively low yield of 4.21 mg g™ !, but with a
purity index of 2.67, was obtained at a
temperature of 30 °C, a time of two hours, and
an ultrasonic frequency of 40 kHz.
Chlorophyll b content at 20 °C, for two hours
and ultrasonic frequency 40 kHz was 1.400
mg g ! The study proposes ultrasonic
extraction as a green method to obtain
phycocyanin of varying purity index that may
be used for food, cosmetic, or biomedical
purposes.

kHz. MukpoBbIHOBaTa BOJHA EKCTPAKIHS
oemre mpoBenena 3a 60, 120 u 180 s. 3a Bcska
OT TIONyYeHUTE MpoOHu Osixa HampaBeHU TPU

napajneaHu M3MEPBAHUS Ha
aHTUOKCUAAHTHAaTa akTUBHOCT 4upe3 DPPH u
FRAP TecroBe, a CbABpKAHUETO Ha

xsopo¢ui, 1o0uBa U MHIEKCA HA YUCTOTA HA
(bUKOIMaHUH Osixa oTpeIeTICHI
CHEKTPO(POTOMETPHYUHO. VYnrpa3BykoBara
eKCTpaKIMs JOBEJEe A0 IO-BUCOK JOOMB U
WHICKC Ha 4YHCTOTa Ha (UKOIHMAHUH B
CpPaBHEHHME C MHKPOBBIHOBaTa EKCTPaKIIHUS.
Haii-ucokusar no6us or 14,88 mg g! ¢
HHAEKC Ha yucroTa 1,60 Oelle IMOCTHUrHAT
ype3  €IHOYacoBO  €KCTpaxupaHe Ipu
temneparypa 40 °C u ynrpa3ByKoBa 4ecToTa
40 kHz. CpaBHUTETHO HUCHK J00MB OT 4,21
mg gfl, HO C MHJIEKC Ha 4ucToTa 2,67, Oelle
IIOJIyY€H CJIe/l JBy4acoBa EKCTpakuus Ipu
temneparypa 30 °C u ynTpa3ByKoBa 4eCTOTa
40 kHz. CpabpxanueTo Ha XJopopuia b B
M3BJICKa, TIOJTyYeH CIIe]] IBy4acoBa 00paboTKa
npu 20 °C u npu ynrpa3BykoBa yectora ot 40
kHz e 1,400 mg g '. U3cneapanero npeara
YVATpa3BYKOBaTa EKCTPAKIUs Karo ,,3eleH"
METOJl 3a IoNlyyaBaHe Ha (UKOIMAHWH C
pa3MyeH UHAEKC Ha YUCTOTA, KOUTO MOXKE J1a
C€ U3M0JI3Ba 32 XPaHUTEIHH, KO3METUYHH WIIN
OMOMEIMIIMHCKY LIEeIIH.

16

Andonova V, Nikolova K, Iliev I, Georgieva
S, Petkova N, Feizi-Dehnayebi M, Nikolova
S, Gerasimova A. Spectral Characteristics, /n
Silico Perspectives, Density Functional
Theory (DFT), and Therapeutic Potential of
Green-Extracted Phycocyanin
from Spirulina. International  Journal  of
Molecular Sciences, 2024; 25(17):9170.
https://doi.org/10.3390/ijms25179170

Phycocyanin (PC) is a naturally occurring
green pigment in Spirulina. It was extracted
by ultrasonic extraction using green
technology, and its structure was studied using
IR- and NMR-spectroscopy. Spectral data
confirmed the PC structure. This study also
involves an in silico assessment of the diverse
applications of green pigment PC. Utilizing
QSAR, PreADME/T, SwissADME, and Pro-
Tox, this study explores the safety profile,
pharmacokinetics, and potential targets of PC.
QSAR analysis reveals a favorable safety

AngonoBa B, HwuxkomoBa K, HWmmes MU,
I'eopruena C, IlerkoBa H, ®eiizu-JlexnaiieOun
M, Huxonosa C, ['epacumoBa A. CrieKTpaiH!
XapaKTepUCTUKHU, in sSilico TEepCIeKTUBH,
Teopus Ha pyHKIMoHaaHaTa mabTHOCT (DFT)
Y TepamneBTUYECH MOTEHIMAT Ha (PUKOIIMAHNWH,
EKCTpaxupaH OT CHOHpYJIUMHA 4pe3 3eJeH
meton. International Journal of Molecular
Sciences, 2024; 25(17):9170.
https://doi.org/10.3390/ijms25179170

OuxormannabsT (PC) e ecrecTBeHo cperaiig
Ce 3€JleH NUIMEHT B chnupyiauHa. Toil e
U3BJICYEH Ype3 YITPa3ByKOBa EKCTPaKIIHs,
W3IION3BaliKM  3€JIeHa  TEXHOJIOTHS,  a
CTPYKTypaTa My € M3CJIeZIBaHa C TIOMOIITa Ha
uHppauepseHa u  SIMP-cnexrpockonus.
CnexTpaiHure JTaHHU MOTBBPKIaBaT
ctpykrypara Ha PC. ToBa wu3scnenBane
BKJIIOYBA W in  silico oleHKa  Ha
Pa3HOOOpa3HUTE TPWIOKECHHS Ha 3€JeHUs
nurMmeHT  PC.  WM3nomsmaiiku ~ QSAR,
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profile, with the parent structure and most
metabolites showing no binding to DNA or
proteins. PreADME/T indicates low skin
permeability, excellent intestinal absorption,
and medium permeability, supporting oral
administration. Distribution analysis suggests
moderate plasma protein binding and cautious
blood-brain barrier permeability, guiding
formulation strategies. Metabolism
assessments highlight interactions with key
cytochrome P450 enzymes, influencing drug
interactions. Target prediction analysis
unveils potential targets, suggesting diverse
therapeutic effects, including cardiovascular
benefits, anti-inflammatory activities,
neuroprotection, and immune modulation.
Based on the in silico analysis, PC holds
promise for various applications due to its
safety,  bioavailability, —and  potential
therapeutic benefits. Experimental validation
is crucial to elucidate precise molecular
mechanisms, ensuring safe and effective
utilization in therapeutic and dietary contexts.
DFT calculations, including geometry
optimization, MEP analysis, HOMO-LUMO
energy surface, and quantum reactivity
parameters of the PC compound, were
obtained using the B3LYP/6-311G(d,p) level.
This integrated approach contributes to a
comprehensive  understanding of PC’s
pharmacological profile and informs future
research directions.

PreADME/T, SwissADME u Pro-Tox, ToBa
poy4YBaHe u3cineaBa npoduna Ha
0e301acHOCT, (dbapMakOKUHETHKATA "
norenuuanaute wmuimenn Ha PC. QSAR
aHATM3bT pa3KpHBa OJIATONPUSATEH MPODUIT HA
0€30IacHOCT, KaTo pOoAMTEICKaTa CTPYKTypa
M TOBEYETO METabOJIUTH HE IOKa3Bar
cepp3Bane ¢ JHK wunmu  mporeunwm.
PreADME/T noka3Ba HUCKa TPOIMYCKJIUBOCT
Ha KO)KaTa, OTIMYHA YpeBHa alOcopOIus u
CpelHa TMPOMYCKJIMBOCT, KOETO TOAKPENs
NEpPOPAHOTO MPUJIOKEHHE. AHAIU3bT Ha
pasNpeleICeHUeTo  Ipeanonara  yMEpeHO
CBBbp3BaHE C IUIA3MEHHUTE MPOTEUHH U
OTpaHWYEeHa TMPOMYCKIMBOCT Ha KpPBBHO-
Mo3buHaTa  Oapuepa, KOETO  HacoyBa
crparerunte 3a popmynupane. OICHKUTE Ha

MeTabonu3ma no4yepTaBaT
B3aUMOJICUCTBHATA C KJIIOUOBU EH3UMHU
LUTOXPOM P450, BIIUSICIIIN BBPXY

JIEKapCTBEHUTE B3aUMOACHCTBUA. AHAIU3BT
3a TPOTHO3MpaHE Ha MHUIICHUTE pPa3KpUBa
MOTEHLMAIHU TapreT, KOeTO Ipesrnosara

pa3HOOOpa3HU  TEpPaneBTHYHU  CPEKTH,
BKIIFOUUTEIIHO  ChPJCYHO-CHJIOBH  IIOJI3H,
MMPOTHBOBB3MNAINTCIIHA AKTHUBHOCT,

HEBPONPOTEKIUS M MMYyHOMonyJanus. Bb3
ocHoBa Ha in silico ananuza, PC moka3Ba
3HAQUUTENEH NOTEHUHal 3a  pa3jIuyHu
IIPUJIOKEHUSI TOpagu CBoATa O€30IacHOCT,
OMOHATMYHOCT u MOTEHIUATHU
TepaneBTUYHU Toi3u. EkcrnepuMeHTanHara
BallMJanus € OT pellaBallo 3HAuYCHHE 3a
W3SCHSBAHE HAa TOYHHUTE  MOJIEKYJISIPHU
MEXaHWU3MH, OCHUTypsBalld O€30MacHO U
€(EeKTUBHO H3MOJ3BaHE B TEPANEBTUYECH U
xpanuteneH KOHTeKCT. DFT wu3uucinenwusra,
BKJTFOUUTEITHO ONTUMHU3AIINS HA TEOMETPUSITA,
MEP ananu3, HOMO-LUMO enepruiina
MOBBPXHOCT M TMapaMeTpd Ha KBAHTOBAaTa
peaktuBHOCT Ha PC chenuHenuero, Osxa
nojlyueHu ¢ momomra Ha HuBO B3LYP/6—
311G(d,p). To3u wuHTErpHpaH  MOIXOMI
JIOTIpUHAcs 3a ISJIOCTHO pa30upaHe Ha
dapmakonornyaus mnpopun Ha PC wu
uHpopMupa 3a ObJemuTe HACOKM Ha
M3CJIE/IBAHUATA.

17

Sotirova Y, Ivanova N, Ermenlieva N,
Vilhelmova-Ilieva N, Simeonova L, Metodiev
M, Gugleva V, Andonova V. Antimicrobial
and Antiherpetic Properties of

Cotuposa 171, NBanosa H, Epmennuera H,
BunxeamoBa-Unuesa H, Cumeonosa JI,
Meroques M, I'ymmeBa B, AnmonoBa B.
AHTUMUKPOOHH ¥ aHTHXEPIECBUPYCHH
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Nanoencapsulated Hypericum perforatum
Extract. Pharmaceuticals, 2025; 18(3):366.
https://doi.org/10.3390/ph 18030366

This study aims to gain insights into the
antimicrobial and antiherpetic activity of
hyperforin-rich Hypericum perforatum L.
(HP) extract using nanostructured lipid
carriers (NLCs) as delivery platforms. Two
established NLC specimens, comprising
glyceryl behenate and almond oil or borage
oil, and their extract-loaded counterparts (HP-
NLCs) were utilized. Their minimal
bactericidal/fungicidal concentrations (MBC;
MFC) were investigated against Escherichia
coli ATCC 25922, Staphylococcus aureus
ATCC 25923, Pseudomonas aeruginosa
ATCC 10145, Klebsiella pneumoniae ATCC
10031, and Candida albicans ATCC 10231.
The anti-herpesvirus (HSV-1) potential was
evaluated concerning antiviral and virucidal
activity and impact on viral adsorption. The
borage oil-based extract-loaded
nanodispersion (HP-NLC2) exhibited
pronounced microbicidal activity against S.
aureus (MBC 6.3 mg/mL), K. pneumoniae
(MBC 97.7 ug/mL), and C. albicans (MFC <
48.8 pg/mL), unlike the almond oil-
containing sample (HP-NLCI1), which
showed only weak inhibition of the fungal
growth. HP-NLC2 was found to be less
cytotoxic and to suppress HSV-1 replication
slightly more than HP-NLCI, but generally,
the effects were weak. Neither the empty lipid
nanoparticles nor the HP extract-loaded
carriers expressed activity against E. coli, P
aeruginosa, the HSV-1 extracellular virions,
or viral adhesion. It could be concluded that
both HP-NLC samples revealed only minor
antiherpetic potential of the hyperforin-rich
extract, but HP-NLC2  demonstrated
significant antibacterial and antimycotic
activity. Therefore, the latter was featured as a
more convenient HP-carrier system for nano-
designed dermal pharmaceutical
formulations. Such a thorough investigation
of hyperforin-determined anti-HSV-1 effects
and antibacterial and antimycotic properties,
being the first of its kind, contributes to the
fundamental knowledge of HP and reveals
new perspectives for the utilization,

CBOWCTBA HA HAHOCHKAIICYJIUPAH EKCTPAKT OT
XKBJIT KaHTapuoH. Pharmaceuticals, 2025;
18(3):366. https://doi.org/10.3390/ph18030366

Ilenra Ha TOBa mpoyuyBaHE € Jaa ce aobue
npeJcTaBa 3a aHTUMHUKpOOHaTa u
aHTHXEPIIECBUPYyCHATA AaKTUBHOCT Ha Oorar
Ha XUMep(hOPUH EKCTPAKT OT >KBJIT KAHTAPHOH
(HP) wupe3 mnon3BaHe Ha HAHOCTPYKTYypHU
munuaau Hocutenu (NLC) karo mmatdopmu
3a HETOBOTO JOCTaBsiHE. VI3mon3BaHu ca JiBa
yBbpaean NLC oOpasemna, cCbabpiKaiiu
mIepun OexeHar M 0aJeMOBO MAacio WU
Maclio OT MOpeYy, U TEeXHUTE HATOBAPEHH C
exctpakt ananosun (HP-NLC). Texuaute
MUHHAMAIHA OaKTepuIUAHI/PYHTULIUTHU
koHueHtpauuun  (MBK;  M®K)  OGsxa
uscnenanu cpeuty Escherichia coli ATCC
25922, Staphylococcus aureus ATCC 25923,

Pseudomonas aeruginosa ATCC 10145,
Klebsiella pneumoniae ATCC 10031 wu
Candida albicans ATCC 10231.

AHTUXEpHECBUPYCHUAT UM MOTEHIIHAN Oerre
OILICHEH TI0 OTHOIICHHWE Ha aHTUBUPYCHATA H
BUPYCOIIMIHATA AaKTUBHOCT M BIUSHUETO
BBbpXy BHpycHara ancopOuusi. HaroBapenara
C  ©eKCTpakT  OT  JKBIT  KAaHTapUOH
HaHoOJUCHepcusTa, Oa3upaHa Ha Maciio OT
nopeau (HP-NLC2), mokaza wu3paseHa
MUKpOOUIIMHA aKTUBHOCT cpelty S. aureus
(MBK 6.3 mg/mL), K. pneumoniae (MBK
97.7 ng/mL) u C. albicans (M®K < 48.8
pug/mL), 3a paznuka ot oOpasena, ChIbprKalll
6anemoBo macio (HP-NLC1), koifto mokasa
€IMHCTBEHO c1ab0 MHXMOMpaHe Ha pacTexa
Ha rpOuukute. HP-NLC2 nemonctpupa mo-
HUCKAa  I[IMTOTOKCMYHOCT U  WHXUOHUpa
perumukanusta Ha HSV-1 nmo-ocezaemo ot HP-
NLCI1, Ho karo usio edexTure ca ciadu.
Huto nipa3HuUTe JIUIMHIHA HAHOYACTHIIN, HUTO
HATOBAPEHUTE C EKCTPAKT OT KBJIT KAHTAPUOH
HOCHUTENIA TIPOSIBABAT aKTHBHOCT cpemy F.
coli, P. aeruginosa, n3ppHkineTpbunnte HSV-1
BUPHOHW M HE TIOBJIUSBAT BUPYCHA aIXE3HS.
Moxe pga ce 0000mm, Ye U JBara
HaHOOOpa3ela Moka3BaT caMO HEe3HauWTeJeH
aHTHXEPIIECBUPYCEH MOTEHIMAI Ha Oorarus
Ha xwunepdopun excrpakt, Ho HP-NLC2
JEMOHCTPHUpPA 3HAYUTETTHA aHTHUOAKTEpUATHA
¥ aHTHMHUKOTHYHA aKTUBHOCT. CIle/I0BaTeIHO,
MOCJICAHUST € IPEJUIOKEH KaTo MO-TIOAXO/SIII
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limitations, and therapeutic designation of its
non-polar components.

HOocHUTeNl Ha Ooratuss Ha xuneppopuH
eKCTPaKT 3a HaHO-pa3pabOTeHH AEepMaHU
¢dapmaneBTuuHn  GopMmyaupoBkH. TakoBa
3a1BI00YEHO H3CIIEBaHE Ha ONpEIEICHUTE
oT xurneppopux AHTUXEPIECBUPYCHU
e(eKTr, aHTHOAKTEPHATHN U AaHTUMUKOTHYHH
CBOIiCTBa, OWAEHKM THPBOTO IO pOAA CH,
nonpuHacs 3a (pyHIaMEHTAJIHHUTE TO3HAHUS
32 eKCTPaKTHTE OT JKBIT KaHTAPHOH H

pa3sKpuBa HOBH IEPCICKTUBU 3a
H3I0J3BAaHCTO, OrpaHHU4YCHUATA u
TEPANCBTUYHOTO npe€aAHa3sHAYCHUEC Ha

HCTOBUTC HCTIOJISIPHU KOMIIOHCHTH.

I'8 | Ilyonuxauyuu u 0oxnaou, nyonuKyeanu 6 Hepegepupanu CRUCAHUA C HAYYHO
peueHnzupane uiu nyoauKyeaHu 6 peOaKmupanu KoaieKmueHu momoese
Ha anznuiicku e3ux Ha 6vnzapcku eauk
1 | Zasheva S, Gugleva V, Andonova V. Aerosol | 3amea C, Iymea B, AunmonoBa B.

vaccines — perspectives and therapeutic
impact. Scripta Scientifica Pharmaceutica,
2020; 7(1):18-25.
http://dx.doi.org/10.14748/ssp.v6i2.6614

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. The study aims to highlight
the  unconventional and  perspective
application use of aerosol dosage forms as a
technological approach for vaccine drug
delivery. A detailed literature survey in
scientific databases such as PubMed,
ScienceDirect, ResearchGate has been
conducted, and the relevant information has
been summarized and interpreted. 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

Aepo30oJIHM BakCMHU — TMEPCIEKTHBH H
TEPareBTUIHO BB3/ICHCTBHE. Scripta
Scientifica Pharmaceutica, 2020; 7(1):18-25.
http://dx.doi.org/10.14748/ssp.v6i2.6614

Aepo3oiHaTa BakCHHAIMs €  oOelraBall
HECUMHXCKIIMOHEH MCETO/, KOUTO ocurypsBa
UMYHHA PE3MCTEHTHOCT KBbM MATOTEHH, ThiH
KaTo CJie/IBa €CTECTBCHHUS BT Ha Tpe/laBaHe
Ha MHOTO WH(EKIMO3HH areHTH. VIMyHHUST
OTrOBOP, Bh3HHUKBAIIL CJIC]] MHTPAHA3aJIHO WIIN
pecHUpaTopHO TPUIIOKEHHE Ha BaKCHUHATA,
OCUTYpsiBa HaJSK/IHA 3allluTa OnarogapeHue
Ha oOmara MyKOo3Ha HMYHHa CHCTEMa,
OTJIIMYHOTO Kp’I)BOCHa6Z[$IBaH€ n
OenonpobHara IPOMYCKIMBOCT.
W3cnenBanero mma 3a 1€ Ja Tomdeprae
HEKOHBEHIIMOHAJTHOTO M TEPCIEKTUBHO
NPUIOKEHUE Ha aepO30JIHU JIEKApCTBEHU
dbopMH KAaTO TEXHOJOTMYEH TOAXON 32
JOCTaBAHEC Ha BaKCUHHHN JICKapCTBa.
[lpoBeneHo € TOXPOOHO  JHMTEPATypHO
IpoyyBaHE B HayyHU 0a3uW JaHHU KaTo
PubMed, ScienceDirect, ResearchGate u e
00001IeHa ¥ WHTEpPHpEeTHpaHa ChOTBETHATA
uHpopmanus. MeTompT Ha  aepo3oiHa
BaKCHHaIUA, KaTto aJITCpHaTHBa Ha
TIOJIKOXKHUS, HUHTPaMYCKYJTHHS WIn
HHTpaACpMaAITHUA II'bT Ha IIPUITOKCHUC,
OCHTYpsiBA 3allUTa CpPEIly BIUIIBAHUTE
MaTOTeHHM, KaTo ChIICBPEMEHHO H305TBa
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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. The
aerosol method is promising for vaccine
delivery with the potential to be fully
evaluated in the upcoming years.

HEIOCTaThINTE, CBbP3aHH C HHKEKIIMOHHOTO
NPWIOKEHUE, Karo PHCK OT IIOBTOPHA
ynorpeba Ha MEIUIIMHCKU KOHCYMAaTHBH 3a
¢IIHOKpaTHa ynorpeoa, IMOTEHIIMATHO
pasnpocTpaHeHHe Ha KPBBHO MpEAaBaHU
3a0oisBaHUsg M HEOOXOOUMOCTTa  OT
KBATM(UIIMPAH  MEIWIMHCKH  TIEPCOHAIL
OcBeH TOBa, aepoO30JIHATA BAaKCHHAIUA € I10-
JeCeH W  TO-TMPaKTUYEH  TMOIXOI  3a
MAIUECHTHTE, KOETO BOAM JIO IOI00pPEHO
Cra3BaHe Ha TMpPEANHUCAHUATA. BakcwHHTE,
MPUJIaraHd HA3aJIHO WJIM WHXAJaTOPHO, Ouxa
MOTJIM Jja OBJAT yCIeneH MOAX0/ 3a JICUCHHE
Ha 3a00JIABaHUs KaTO MOPOMIIH, TyOepKyli03a
WJIH TPUIT A, KOUTO, MaKap U PEIOTBPATHMH,
ocTaBaT  DIO0ATHO  IPEIU3BHKATEICTRO.
AeposonHHAT MeTon € o0emaBami  3a
JIOCTaBsIHE Ha BaKCHHU C IOTEHIMAI Ja Obe
HAIBJIHO OIICHEH MMPE3 CIICBAIINTE TOIUHHU.

Ivanova N, Andonova V, Jelev I, Dimova G.
Synthesis of silver nanoparticles with green
tea-extracted reductants: a preliminary study
for optimization of the preparation technique.
Scripta  Scientifica Pharmaceutica, 2021;
8(2): 17-26.
http://dx.doi.org/10.14748/ssp.v8i2.8453

The current research article is focused on the
optimization of the preparation technique
used for the “green” synthesis of silver
nanoparticles. A primary goal of the study was
to define and adjust critical variables in the
production process so that maximally small,
pure, stable in solution, and eligible for future
drug conjunction silver nanoparticles would
form. Silver nanoparticles were obtained by
reducing silver nitrate (1 mM and 10 mM
solutions) with Camellia sinensis (green tea)-
derived catechins or total green tea aqueous
extract in varying concentrations and pH. The
samples’ visual appearance and short-term
physical stability were observed within 7
days. The formation of nanosilver
suspensions was established and semi-
quantified by UV-Vis spectral analysis. The
alkalization of the reducing agent (pH 8)
before its utilization revealed potentiation in
the silver nanoparticle synthesis and stability.
Among all formulations, samples obtained
with alkalized purified catechin solution in 1
mM of silver nitrate showed maximally

HsanoBa H, AugonoBa B, XKenes U, JlumoBa
I CunHre3 Ha cpeObpHM HAHOYACTULHU C
pPENyKTOpH, W3BJIEYEHH OT 3€JeH Yai:
IIpenBapurenno IIpOy4YBaHE 3a
ONTHMHU3HMPAHE HA TEXHUKATA HA IPUTOTBSHE.
Scripta Scientifica Pharmaceutica, 2021;
8(2): 17-26.
http://dx.doi.org/10.14748/ssp.v8i2.8453

Hactosmara wu3cnenoBarencka cTaTus €
dokycupaHa BbpPXy ONTHMHU3UPAHETO Ha
MeTOoA 3a ,3€leH CHUHTe3 Ha CcpeObpHU
HAHOYACTHULIH. OcHoBHara e Ha
IpoyyBaHETO Oelie Ja ce ONpeAensiT u
ajanTupar  KpUTUYHM  TIPOMEHJIMBH B
IIPOU3BOACTBEHUS mpouec c el
MOJTy4aBaHETO Ha MAaKCUMAJIHO MaJIKU, YHCTH,
CTAaOMJIHU B Pa3TBOP M MOAXOAIIM 3a ObJela
JIEKapCTBEHA KOHIOTanus cpedbpHU
HaHoyacTUlM. CpeObpHUTE HAHOYACTULIU
0s1Xa MOJyYeHU 4pe3 peNyKIHs Ha pa3TBOpU
Ha cpedbper HUTpaT oT | mM u 10 mM ¢
KaTexuHu, nonyueHun ot Camellia sinensis
(3eneH yail) WM TOTaJIeH BOJEH H3BJICK OT
3eJIeH 4ail B pa3jIMyHU KOHUEHTPAIMH U MPH
Bapupainu croiiHoctu Ha pH Ha cpenara.
BBHIIHUAT BUJ U KpaTKocpodHata (hu3nyHa
CTa0MITHOCT Ha TpoOuTe OsiXxa OIEHEHH B
pamkure Ha 7 gHH. DopMHUpaHETO Ha
CcpeOBPHU HAHO-CYCTIEH3MH Oellie YCTaHOBEHO
u MOJTyKOJINYECTBEHO OIIPENETIEHO
nocpeactsoM UV-Vis crnekTpajieH aHajus.
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sharped absorbance peaks at 417424 nm,
minimal excess of wunattached bioactive
compounds, and no signs of turbidity for the
suggested test period. These samples were
considered the most promising and suitable
for further investigation, processing,
conjunction, and potential therapeutic
application.

AJnkanuzanusaTa Ha pexynupanius areut (pH
8) mpeau  UW3MOA3BAHETO My  pasKpu
MOBHIIIaBaHEe B J00MBAa W CTAOMJIHOCTTA Ha
cpeOobparuTe HaHoyacTUIM. Cpelx BCHYKH
GOpMYJTUPOBKH, TE3H, MOJAYYCHH  dUpe3
PEIyKIIHsI Ha pa3TBOP Ha CpeObPEH HUTPAT OT
1 mM c ajkanu3upaH MPeYrCTEH Pa3TBOP Ha
KaTeXWHH, T0Ka3axa MaKCMMAaJIHU ITUKOBE Ha
abcopOruss pu 417-424 nm, MUHUMAJICH
U3JMIIBK  OT HECBBbP3aHH  OHMOIOTHYHO
AKTUBHH BEIECTBA U JUIICA HA TOMBTHIBAHE
u yrasBane. Te3u npoOu Osixa CYeTEeHH 3a Haii-
obemaBany 1 MOIXOASIIN 3a MO-HATATHIIHO
uscieaBane, o00pabOTKa, KOHIOTHpAaHE M
MOTEHIIMATHO TEPAEBTHYHO MPHUIOKEHHE.

Dangova M, Ivanova N, Bratoeva K,
Stoyanov G, Andonova V. Ex Vivo
Permeation Study of Levodopa Using In Situ
Gelling Systems for Nasal Drug Delivery.
Varna Medical Forum, 2024; Vol. 13, No. 2,
pp. 62-68.

The intranasal drug administration route
offers reduced peripheral toxicity, targeted
drug delivery, and improved bioavailability,
especially for therapeutics intended for the
treatment of neurological disorders. The most
common therapy for Parkinson’s disease
includes the use of the aromatic amino acid
levodopa, whose chronic oral application
precedes the onset of on/off phenomena,
dyskinesia, and other adverse drug reactions.
Additionally, levodopa has low oral
bioavailability, and therapeutic challenges
remain unresolved even after combining it
with enzyme inhibitors. The aim of the present
study is to investigate the ex vivo effects of in
situ gelling systems with levodopa and the
sesquiterpene alpha-bisabolol, included due to
its known permeation-enhancing properties.
The nasal formulations studied were designed
to deliver the active pharmaceutical ingredient
directly to the brain through the olfactory
region of the nasal cavity, bypassing first-pass
metabolism and the blood-brain barrier. Two
in situ thermogelling systems were prepared,
each loaded with 0.1% levodopa in Poloxamer
407 15% hydrosol, with alpha-bisabolol
solubilized at 1% in the second system. The
test formulations underwent an ex vivo
permeation study using nasal mucosa as a

HanroBa M, WsanoBa H, bpatoera K,
CrostnoB I', AnmonoBa B. Ex Vivo uzcneasane
Ha MyKO3HaTa MpOHMIIAEMOCT Ha JIEBOJAOIA B
CbCTaBa Ha In sifu Keaupama CHUcTema 3a
Ha3aJIHO MIPUIIO’KEHHE. Bapnencku
meouyuncku gopym, 2024; 1. 13, npunoxeHne
2, cTp. 62-68.

HuTpana3aiHOTO NPUIIOKEHHUE Ha JIEKapCTBa
npezyiara HaMaueHa rnepugepHa TOKCHIHOCT,

TapreTHO  JICKAPCTBEHO  JIOCTaBIHE U
nogoOpeHa OMOHAJIMYHOCT, OCOOEHO 3a
peaHa3HaYeHU 3a HEBPOJIOTUYHU

3a00JsiBaHUsl aKTUBHHU BellecTBa. JlekapcTBo
Ha IbPBU M300p B TepanusTa Ha OoecTTa Ha
[TapkuHCOH € apoMaTHaTa aMHUHOKHCEIIHMHA
nesopona (JIJ), unero XpoHUYHO TEPOPATHO
NPUIOKEHUE TPEIX0XkK/Ia BH3HUKBAHETO Ha
on/off ¢QeHomeH, auCKHMHE3Us U JAPYTH
HEeXXeNlaHU JieKapcTBeHH peakuuu. OcBeH
ToBa, JIJ] nMa HuCKa opajiHa OMOHAIMYHOCT, a
poOIeMuTe B TepanusITa OCTaBaT HEPEIIEHU
JIOpH  cllei KOMOWHHUpPAHETO C EH3UMHH
uHxuburopu. llenra Ha  HACTOSILIOTO
npoyuyBaHe € (OKycupaHa BBPXY ex Vivo
MOBEAECHUETO HA i Sify KETUPALLHA CUCTEMU C
JII wm ceckBurepriena anda-6muzabdonomn,
BKJIIOUEH [TOPAIN U3BECTHUTE My CBOWCTBA Ha
NeHeTpaHT. M3cnenBanuTe Ha3aaHU ChCTaBU
0sXxa Cbh31a/IeHH, 3a Ja JOCTaBAT aKTUBHATa
CbCTaBKa JUPEKTHO JI0 MO3bKa Ipe3
oOoHATENHAaTa 30Ha Ha HOCHaTa KyXHHAa,
n30srBaiiku  first-pass  Merabonmszma U
3200UKaISIMKK KpBBHO-MO3bYHATA Oapuepa.
bsixa mpurotBeHu ABe in sifu TEPMOKEIUpAILN
cucremu, 6asupanu Ha Ilomokcamep 407
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membrane on a Franz diffusion cell. The
results of the conducted analysis showed that
the in situ gelling system containing alpha-
bisabolol ensured a higher drug permeation
rate (Jss) of levodopa through the mucosa
(2.00 pg-em?min') compared to the
reference formulation without alpha-bisabolol
(1.35 pgrem?min!). The well-known
permeation-enhancing mechanism of alpha-
bisabolol, which increases the fluidity of
membrane lipids, along with the obtained
results, suggest that the primary transport
mechanism for levodopa is intracellular,
passing through the lipid membranes of
epithelial cells.

(15%) u naroBapenu ¢ 0,1% JIJI , xkaTo KbM
BTOpaTa cUcCTeMa Oemie CoMyOuIH3upaH
o6uzabonon B koHIeHTpamnus 1%. TecrBanure
oOpasmm  Osxa TOIOKEHHM Ha ex Vivo
U3CJIeBaHE Ha MYKO3HaTa IPOHHUIIAEMOCT,
KaTo 3a Ta3W IieJI Ha3alHa JIMraBUIa Oemie
U3II0JI3BaHa KaTo MeMOpaHa B au(y3HMOHHA
kierka Ha  @panu. Pesynrature ot
NPOBEICHHS aHaau3 II0Ka3axa, 4€ in situ
KenpaliaTa CcucreMa, ChIbpkamia ainda-
613200101, OCHTYpsIBa TIO-BHCOKA CTETICH Ha
nponukBane Ha JIJ| mpe3 nuraBumara (c
nudysuonen notok (Jss) or 2,00 pg.cm2.min’
Y B cpaBHeHMe ¢ pedepeHTHHs chcTaB 6e3
ouzabomon  (Jss 1,35  pg.emZmin™).
M3BecTHUAT MEXaHU3bM Ha MONOOpSBaHE HA
JIeKapCTBeHaTa IICHETpalus OT CTpaHa Ha
O6un3abo0I (ape3 BTCUYHSBAHE Ha
MEMOpaHHUTE JIMOUAM) U IOJY4YEHUTE
pe3yiTaTd ca MpUYMHA Ja CMsATame, 4e
OCHOBHUSAT TPAHCIIOPTEH MEXaHU3bM 34
npemuHaBane Ha JIJ[ e TpaHcuemynapeH -
npe3 JUMUIHUTE MEMOpaHH Ha CIUTEIHUTE
KJICTKH.

II. | Ivanomexkcmosu nyonukauyuu 6 HAYYHU CRUCAHUA U COOPHUUU, U36BLH
yuacmeauwjume 6 OOKA3AMEICMEEHUA Mamepuanl 3a HNOKPUBAHE HA
MUHUMATIHUmMe u3uckeanus 3a zaemane na A/1 , npogecop

Ha anznuiicku e3uk Ha 6vacapcku e3ux
1 | Kumanov I, Pesheva M, Andonova V,|KymanoB WU, IlemeBa M, AunmoHoBa B,

Milkov M, Petrova G. Screening tools for
obstructive sleep apnea with applicability in
pharmacy practice. Pharmacia, 2025; 72: 1-9.
https://doi.org/10.3897/pharmacia.72.e146329

Obstructive sleep apnea (OSA) as the most
common sleep disorder, is associated with
increased morbidity and mortality from
cardiovascular diseases and traffic injuries.
Sleep disorders, particularly those resulting
from sleep apnea, despite their significant
health and financial burden, are poorly
recognized, often underdiagnosed, and
ineffectively managed. Screening,
diagnosing, and adequately treating OSA
requires multidisciplinary teamwork and an
individualized approach to patients with sleep
disorders. Pharmacists, as some of the most
accessible health professionals integrated into

Munkos M, IlerpoBa I. CkpuHHMHroOBM
WHCTPYMEHTH 32 OOCTPYKTHBHA ChHHA armHes
C TPWIOKHUMOCT BBHB (hapmalieBTUUHATA
npaktuka. Pharmacia, 2025; 72: 1-9.
https://doi.org/10.3897/pharmacia.72.¢146329

O6ctpykTuBHara cpHHa anHes (OCA), karo
Hail-4ecTo CpelaHOTO HapyIIEHUE Ha ChHS, €
CBbp3aHa C TIOBHIIEHa 3a00JIEBaEMOCT H

CMBPTHOCT oT CBhPJIEYHO-CHIOBU
3a00IsIBaHuUs 51 II'BTHOTPAHCIIOPTHU
HapaHsBaHMs. Hapymenusita Ha  CbHA,

0COOEHO MPOU3TUYAIINTE OT ChHHA aIHes, ca
c1abo pa3mo3HaTH, 4YECTO HEJOCTaThbuHO
JTUATHOCTUIIMPAHU U HEee(PEKTUBHO JIEKYBaHU
BBIIPEKA 3HAUUTEITHOTO CH 3JIpaBHO U
(buHaHCOBO Opeme. CKpUHUHTBT,
JIMAarHOCTUITUPAHETO M aJIeKBAaTHOTO JICUCHUE
Ha OCA wu3MCcKBa MYITHAMCHMILUIMHAPHA
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interdisciplinary ~ teams, can  provide
complementary clinical (pharmacy) services
for screening, health education, monitoring,
and management of sleep disorders and OSA.

CKHIIHA pa60Ta U MTHAUBHUAYAJIU3UPAH [TOAXON

KbM MAlIMEHTUTE C HApYyLIEHHUS Ha ChbHA.
QdapmaneBTUTE, Karo €IHU OT  Hal-
JIOCTBITHUTE 3/IpaBHU CIIELUAJIUCTH,
MHTETPUPAHU B MHTEPAUCLUUILUIMHAPHU

€KHUIIM, MOT'aT J]a IPEAO0CTaBAT AOI'bIHUTEIHN
KIMHUYHUA (AOTEYHU) YCIYI'M 3a CKPUHUHI,
3IpaBHO  00pa3oBaHUE, MOHMUTOPUHI MU
YIOpaBJICHUE HA HapyUIEHMsTa Ha CbHA U
OCA.

Stefanov S, Andonova V, Panova N, Eftimov

T, Nikolova K. Optical properties and
chemical composition of hemp oil.
Pharmacia, 2025; 72:1-8.

https://doi.org/10.3897/pharmacia.72.e160998

Cold-pressed Hemp oil, obtained from the
Cannabis sativa plant, contains many
beneficial bioactive substances.

This study aims to investigate the fatty acid
composition and optical properties of hemp
oil, which is used as a base oil for
pharmaceutical applications. To realize the set
goals, gas-chromatographic methods,
fluorescence spectroscopy, and spectroscopy
in the visible range were applied.
Unsaturated fatty acids predominate in the
sample, while the saturated ones are only
9.67%. Of the monounsaturated fatty acids,
oleic acid predominates at 24.02%. Of the
polyunsaturated fatty acids, linolenic acid
predominates at 53.25%. Sterols and vitamin
E are 1.75% and 0.5%, respectively.

The colorimetric  characteristics ~ were
determined in the CIELab colorimetric
system. The sample is relatively light for
hemp oil, with a predominant yellow
component and a weak red hue. Low lightness
and a hue angle close to 90 degrees
characterized the oil.

The fluorescence emission spectrum shows,
for an excitation wavelength of 320 nm, three
distinct emission regions: a peak in the 400—
473 nm region; a second peak in the 500-520
nm region; and a third peak in the 670-760 nm
region.

Cretdanor C, AngonoBa B, IlanoBa H,
Edtumos T, Hukonora K. Onruanu cBoiicTBa
M XUMHYEH ChCTaB Ha KOHOMEHOTO MAaclio.
Pharmacia, 2025; 72:1-8.
https://doi.org/10.3897/pharmacia.72.e160998

CryneHo NpecoBaHOTO KOHOIEHO Macio,
noiay4yeHo ot pacrtenuero Cannabis sativa,
ChABP)Ka MHOIO IOJIE3HH OMOAKTUBHU
BEIIECTBA.

ToBa wn3cieaBaHe uMma 3a LN J1a M3CIEABa
MACTHOKHCEIIMHHUSL ChCTaB W ONTHUYHUTE
CBOICTBa Ha KOHOIIEHOTO Macilo, KOETO Ce
u3Moi3Ba  Kato  0a3oBO  Macio  3a
(dbapmareBTUYHU MPUIIOKEHUS. 32 TTOCTUTAHE
Ha MTOCTABEHUTE LIEJIH Cca MPUIOKEHU ra30BO-
Xpomarorpacku MeToau, (IyopecueHTHa
CHEKTPOCKONMS M  CIIEKTPOCKOINIHSA  BBbB
BUIUMHS Auana3oH. B mpobara nmpeoOianasar
HEHAaCUTCHUTE MAacCTHM KHUCEJIHMHH, J0KAaTo
HacuTeHute ca camo 9,67%. IlpeoGnanapai
IIPECTAaBUTEN OT MOHOHEHACUTEHNUTE MACTHU
KHCEJIMHU € OJIEMHOBaTa CbhC ChAbP)KaHUE
24,02%, a OT MNOIMHECHACUTCHUTE MACTHU
KHCEJIMHU — JIMHOJEHOBaTa KHUCEIMHA C
53,25%. Crepomute u ButamMuH E ca
CBHOTBETHO 1,75% " 0,5%.
KonopumeTpuuHuTe  XapakTEpUCTHKH  ca
ONpe/ieNieHd B KOJIOpUMETpUYHATa CHCTEMa
CIELab. IIpo6ara e cpaBHUTEIHO CBeTIa 3a
KOHOIIEHO Macjo, ¢ MpeodiagaBaml XKbIT
KOMIIOHEHT U cj1a0 uyepBeH OTTeHBbK. Macioro
Ce XapakTepHu3upa C HHCKa CBETJIOTa U BI'bJ
Ha OTTEHBK, Omn3bK 110 90 rpagyca.
@OnyopecleHTHUAT  E€MUCHOHEH  CIEKTbhp
MOKa3Ba TPU Pa3IMYHU €MUCHUOHHHU OOJIACTH
3a JBJDKMHA Ha BbJIHATA Ha Bb30yXKJIaHE OT
320 nm: nuk B obnactra 400—473 nm; BTOpH
nuk B obnactra 500-520 nm; u TpeTH MUK B
obnactra 670—760 nm.
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Hutova K, Andonova V, Panova N, Ivanov I,
Nikolova K, Gugleva V. Design and
Characterization of Cosmetic Creams Based
on Natural Oils from the Rosaceae Family.
Cosmetics. 2025; 12(6):248.
https://doi.org/10.3390/cosmetics12060248

Creams are one of the most used cosmetic
formulations due to their hydrating and
restoring properties, pleasant texture, and the
possibility to deliver hydrophobic and
hydrophilic active ingredients. The study aims
to develop and characterize cosmetic creams
based on natural-sourced ingredients -
different vegetable oils from the Rosacea
family: (1) Chaenomelis japonica seed oil, (2)
Rosa canina seed oil, (3) Prunus armeniaca
kernel oil, alone and in combination (4), along
with silk protein (sericin) and astaxanthin.
The creams were prepared by the hot

homogenization = method and  were
characterized in terms of rheological
properties, spreadability, and antioxidant

activity. Two suitable formulations were
selected as feasible for cosmetic application—
the model containing Chaenomelis japonica
seed oil exhibiting the highest antioxidant
activity (47% higher vs. the model based on
rosehip oil by FRAP method) and the highest
spreadability values among the tested
formulations (ranging between 61.57 and
69.34 mm). The second selected optimal
formulation is the model based on a
combination of oils characterized by the most
suitable consistency and high antioxidant
activity. The differences in their rheological
behavior suggest as feasible application of
Japanese quince oil cream its use as a daycare
antioxidant cream, whereas the mixed oils-
based cream model may potentially serve as a
night cream for restorative and antioxidant
care.

Xyroa K, Auponosa B, ITanosa H, IBanoB
N, HuxonoBa K, I'ymeBa B. [uzaiin u
XapaKTepu3upaHe Ha KO3METUYHU KPEMOBE Ha
0a3aTa Ha HaTypallHd Macjia OT CEMEHCTBO
Pozousetnu. Cosmetics. 2025; 12(6):248.
https://doi.org/10.3390/cosmetics 12060248

KpemoBere ca eaHu OT Hail-W3M0JI3BaHUTE
KO3METHYHU (HOPMYJIM TOpaad TEXHHUTE
XHJIpaTupallyd ¥ Bb3CTaHOBSBAIIMU CBOMCTBA,
NpHUsITHA TEKCTypa W BB3MOXKHOCT 32
JIoCTaBsHe Ha XuapodoOHM U XuapodHUIHU
aKTUBHM ChCTaBKU. M3cienBaneTo uma 3a uei
J1a pa3paboTH U 0XapaKTepu3npa KO3METUYHU
KpeMoBe Ha 0a3ara Ha ChbCTaBKH OT MPUPOJICH
MPOU3XOJ — Pa3JIMYHU PACTUTEIHU Macia OT
cemerictBo Po3ousernu: (1) macio oT cemeHa
Ha Chaenomelis japonica, (2) wmacimo ot
ceMeHa Ha Rosa canina, (3) Macyo OT 1K1 Ha
Prunus armeniaca, camMocTOSTeNTHO U B
KoMOuHaus (4), 3aeJHO ¢ KOIPUHEH NPOTEUH
(cepunmH) M actakcaHTuH. KpemoBere Osxa
MPUTOTBEHW Ype3 METola Ha ropema
XOMOTE€HH3AIH U 0s1Xa 0XapaKTepU3upaHu Mo
OTHOIIIEHWE Ha PEOJIOTUYHU CBOMCTBA,
pa3Ma3zBaeMoCT u AHTHOKCHUJAHTHA
aKTUBHOCT. JlBa moaXoismiym mojena Osxa
n30paHu KaTo MPUIOKHMH 332 KO3METUYHO
npwiokeHue. I[IbpBUAT OT TAX CHABPKA
Mmaciio oT ceMeHa Ha Chaenomelis japonica u
MoKa3Ba  HaW-BUCOKA  AHTHUOKCHUJIAHTHA
akTUBHOCT (47% mO-BUCOKA CIIPSIMO MOjena,
O0azupan Ha Macio or mmunka no FRAP
METO/la) W HAW-BUCOKHM CTOMHOCTHM Ha
pa3Ma3BaeMOCT Cpejl TECTBAHUTE CHhCTaBU (B
auanasoHa Mexny 61,57 u 69,34 mwm).
Bropara wu3bpana ontumanna ¢opmyna e
O0asupaHata Ha KOMOWHAIMS OT Macha,
XapakTepu3upama ce ¢ Hah-Toaxoasia
KOHCHUCTEHITUSI W BHCOKAa AaHTHOKCHIAHTHA
aKTUBHOCT. Pa3IMKHTE B TAXHOTO PEOJIOTUIHO
MOBEJICHUE mpemnoaarar BB3MOXKHO
MPUJIOKEHUE Ha KpeMa C Macjo OT STOHCKa
JONSI KaTo JTHEBEH aHTHOKCHUIAHTEH KpeM,
JIOKaTto KpeMbT Ha 0azaTa Ha CMECEHHM Macia
MOJKE TMOTEHIIMATHO Jla CIYXH KaTo HOIIEH
KpEM 3a BB3CTAaHOBSBAHE M aHTHOKCHIAHTHA
rpyxa.
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