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1. Tz. Ivanova, I. Minkov, I.Panaiotov, P. Saulnier, J.E. Proust, Dilatational properties and
morphology of surface films spread from clinically used lung surfactants, Coll. Polym. Sci.
282 (2004) 1258-1267, doi:10.1007/s00396-004-1073-8

Abstract

The dilatational properties, structure, and morphology of the surface films spread at the air—water
interface from complex lipid/protein systems were studied by measuring the surface pressure—
area and surface potential-area isotherms, the surface rheological properties, and AFM images.
The commercially available lung surfactants Alveofact, Curosurf, Survanta, and Exosurf were
used as examples. The isotherms of the studied lung surfactant surface films are compared with
model lipid and protein monolayers spread from bulk solutions. On the basis of a simple
rheological model, the values for the elasticity and the specific time of relaxation related to the
reorganization processes occurring in the monolayers were calculated. The spread films of
natural surfactants Curosurf and Alveofact show a high effectiveness of spreading and
respreading under the conditions of this study. These observations were confirmed by AFM
imaging.

Pe3rome

JlunaTalquOHHUTE CBOMCTBA, CTPYKTypaTa W MOPQOJOTusiTa Ha MOBBPXHOCTHUTE (UIMHU,
HAaHECEHH Ha TpaHulaTa BbB3AYX-BOJa OT CIOXHHU JIMMNHIHO-OCNTHYHM CHUCTEMH, Osxa
U3CIIEABaHM Ype3 U3MEPBAHE HA MU30TEPMUTE MTOBBPXHOCTHO HAJATAHE-IUION] U MOBBPXHOCTEH
MOTEHIMA-TUIONI, PEOJIOTHYHUTE CBOWCTBA Ha MoBbpxHOCTTa U AFM wuzoOpaxenus. Karo
npobu 3a aHanM3 OsXa U3MOJ3BAHM HAIWYHUTE B THProBCKaTa Mpexka O0enoapoOHu
oBbpXHOCTHOAKTUBHU npenapatu Alveofact, Curosurf, Survanta u Exosurf. 3oTepmure Ha
U3CJIeIBaHUTE MOBBPXHOCTHU (pUiaMH OT 6enojpoOHU chbp(aKTaHTH ca CPAaBHEHHM C MOACITHH
JUTAIHA U OENTHYHH MOHOCTIOEBE, HAaHECEHW OT O0eMHHU pa3TBopu. Bb3 ocHOBa Ha mpocT
PEOJIOrHYeH MOJIeN ca U3YMCIIEHU CTOMHOCTUTE Ha €IACTHYHOCTTAa U CHEIM(PUYHOTO BpeMe Ha
penakcanusi, CBbpP3aHM C TMPOILIECUTE Ha pEOopraHu3alus, MNPOTHYAIlM B MOHOCIOEBETE.
Hanecenute (puiaMu Ha eCTeCTBEHUTE MOBBPXHOCTHOAKTUBHU BemnlectBa Curosurf n Alveofact
MOKa3BaT BHCOKa €(EKTUBHOCT Ha pa3THYaHE M IOBTOPHO pa3TUYaH MpH YCIOBUATA Ha
npoBeieHTo u3cnensane. Habmronenus 0sxa noreepiaeHu u upe3 AFM uzo0OpakeHus.
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2. 1. Minkov, J. Proust, P. Saulnier, Tz. Ivanova, I. Panaiotov, Behaviour of lipid nanocapsules
of a novel class at air — water interface, Nanoscience&Nanotechnology 4 (2004) 284-287, E.
Balabanova, I. Dragieva (Eds.), u3mnarenctBo: Heron Press, Sofia

Abstract

By measuring the evolution of the surface pressure, relative surface area change and surface
potential the behavior of lipid nanocapsules (NC) at air — water interface was investigated. A
kinetic approach, describing in details variety of the processes occurring during the formation of
a surface film, was proposed and the corresponding kinetic constants were estimated.

Pe3rome

Upes nu3MepBaHe Ha EBOJIIONHSITA HA TOBBPXHOCTHOTO HAJIATaHE, MPOMSHATA HA OTHOCHTEITHATA
MOBBPXHOCTHA TUIOINI U MOBBPXHOCTHUS TIOTEHIIMAT € M3CIICJBAHO TIOBEJCHUETO HA JIUITHIHH
nanokarncynu (NC) Ha rpanuiiata Bb3ayX - Boja. [Ipennoxken € KHHETHYEeH MOIX0/1, OMCBAII B
JeTalin pa3HOOOpA3HU MPOIECH, MPOTHYAIIN 110 BpeMe Ha 00pa3yBaHETO Ha MOBBPXHOCTEH
(UM, U ca OlEHEHU ChOTBETHUTE KHHETUYHN KOHCTAHTH.

3. I. Minkov, Tz. lvanova, I. Panaiotov, J. Proust, P. Saulnier, Role of the lipid content on the
interfacial stabilisation of lipid nanocapsules, Nanoscience&Nanotechnology 5 (2005) 250-
253, E. Balabanova, 1. Dragieva (Eds.), uznarenctso: Heron Press, Sofia

Abstract

By measuring the evolution of the surface pressure, relative surface area change and surface
potential, the behaviour at air-water interface of three compositions lipid nanocapsules (LNC)
with different phospholipid amount was studied and compared. The kinetic approach developed
in [1] was successfully applied for all samples and the corresponding kinetic constants were
estimated. The comparison of the mixed model isotherms with those of LNC as well as the values
of their elasticity confirms the formation of a mixed monolayer, after the interfacial
disaggregation of LNC.

Pe3rome

Upe3s n3mepBaHe Ha €BOJIIOLMATA HA TOBBPXHOCTHOTO HAJIATaHe, MPOMsAHATA HA OTHOCUTEIHATA
MOBBPXHOCTHA IUIONI ¥ MOBBPXHOCTHUSI MOTEHIIMAI € U3CIIEIBAHO U CPABHEHO MOBEACHUETO Ha
rpaHuIaTa Bb3AyX-BoJa Ha TpH BHUJA JunuaHu HaHokarncynu (LNC) ¢ pa3auyHO KOJIMYECTBO
dbocpomunuan. KunetnynusT noaxon, pazpadorex B [1], Oelre ycrnenHo NpuiokeH 3a BCUUKU
npodu 1 Os1Xa OLIEHEHU CHOTBETHUTE KMHETUYHU KOHCTAHTH. CpaBHEHUETO Ha MU30TEPMUTE Ha
cMeceHus mozen ¢ Te3u Ha LNC, KakTo ¥ CTOMHOCTUTE Ha TAXHATa €1aCTUYHOCT, MOTBBPIK/IaBaT
o0pa3yBaHETO Ha CMECEH MOHOCJOH, ciell pasnagane Ha LNC BbpXy NOBBPXHOCTTA.

4. 1. Minkov, Tz. Ivanova, |. Panaiotov, J. Proust, P. Saulnier, Reorganization of lipid
nanocapsules at air—water interface 1. Kinetics of surface film formation, Colloids and
Surfaces B: Biointerfaces 45 (2005) 14-23, doi:10.1016/j.colsurfb.2005.03.009

Abstract
The size, the electrical properties and the behaviour at air—water interface of lipid nanocapsules
(LNC) with various compositions were investigated. Two populations of LNC are presented in

2
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the suspension after the preparation: with (LNC I1) and without (LNC 1) phospholipid molecules.
After the spreading at air—water interface, a rapid disaggregation of LNC I, located in the vicinity
of interface, occurs leading to formation of surface film. The phospholipid molecules stabilize
the structure of nanocapsules and LNC Il are more stable at the interface in comparison with
LNCI. The formation of a surface film was followed after by measuring the evolution of the
surface pressure, relative surface area change and surface potential. A kinetic approach
describing the various processes during the surface film formation was proposed. The
corresponding Kinetic constants were estimated.

Pe3rome

N3cnenBanu ca pa3mMepbT, €IEKTPUUECKUTE CBOMCTBA U [TOBEACHUETO HA TpaHUIIaTa Bb3AyX-BOJa
Ha yunuaau HaHokancynu (LNC) c pasznuueHn cbeTaB. B cycnensusra ciiesy IpUroTBsiHETO ca
npencrasenu jase nmonynanuu LNC: ¢ (LNC II) u 6e3 (LNC I) doconunumaau monekymu. Cren
HaHACAHETO MM Ha IpaHUIaTa BB3JyX-BoJa ce HaOmomaBa O0bp30o pasmagane Ha LNC I,
pa3nosoXkeH B OJIM30CT /10 TpaHHIATa, KOETO BOAM 10 00pa3yBaHE Ha MOBBPXHOCTEH (DUIIM.
dochonmunuaHuTe MOJIEKYIH CTAaOMIM3UpaT cTpyKTypara Ha HaHokancynute u LNC II ca mo-
cTaOuIHU Ha noBbpxHOCTTa B cpaBHeHHE ¢ LNC [. ®opmupanero Ha MOBBPXHOCTHUS (UM €
IIPOCIIEICHO Ype3 M3MEpBaHE Ha EBOJIIOLUATA HAa MOBBPXHOCTHOTO HalAraHe, NMpoMsHaTa B
OTHOCHTEJIHATa MOBBPXHOCTHA ILJIOL] U MOBBPXHOCTHUAT NoTeHuMal. [IpeanoxeH e KuHeTH4eH
MIOJIXO/1, OIMCBAL PAa3IMYHUTE MPOLIECH IO BpeMe Ha 00pa3yBaHETO HA MOBbPXHOCTHUS (QUIIM.
OneHeHu ca CbOTBETHUTE KUHETUYHU KOHCTAHTH.

5. I. Minkov, Tz. Ivanova, |. Panaiotov, J. Proust, P. Saulnier, Reorganization of lipid
nanocapsules at air-water interface Part 2. Properties of the formed surface film, Colloids
and Surfaces B: Biointerfaces 44 (2005) 197-203, doi:10.1016/j.colsurfb.2005.07.001

Abstract

The state, electrical and dilatational rheological properties of surface films formed at air—water
interface from lipid nanocapsules (LNC) with various compositions as well as model monolayers
formed by the LNC constituents — Labrafac® , Solutol® and Lipoid® are investigated. These
nanocapsules constitute potential drug delivery systems where lypophilic drug will be loaded in
their core. The study of the model Labrafac® /Solutol® (Lab/Sol) mixed monolayers shows
behavior close to the ideal. Small negative deviations in the mean molecular areas ,,a*“ and dipole
moments “u,, are observed. All studied monolayers have elastic behavior during the small
continuous compressions. The comparison between the properties of surface films formed from
LNC with those of the model monolayers confirms the idea developed in the kinetic study [I.
Minkov, Tz. lvanova, |I. Panaiotov, J. Proust, P. Saulnier, Reorganization of lipid nanocapsules
at air-water interface: 1. Kinetics of surface film formation, J. Colloids Surf. B: Biointerfaces,
submited for publication.] that the surface films formed after a rapid disaggregation of the
unstable nanocapsule fraction (LNC I) contains mainly Labrafac and Solutol. The Labrafac molar
part (XLab) in the formed Lab/Sol mixed layer is established.

Pesrome

N3cnenBanu ca ChbCTOSHHUETO, SJICKTPUYECKUTE M THIATAIIMOHHUTE PEOJIOTHYHU CBOMCTBA Ha
MOBBPXHOCTHH (priIMHU, 00pa3yBaHW Ha TpaHWIATAa BH3AyX-BOJa OT JIUMHIHU HAHOKATICYJIH
(LNC) ¢ paznuueH chCTaB, KaKTO U HAa MOJCIHH MOHOCIOEBE, 00pa3yBaHH OT ChCTABKUTE Ha
LNC — Labrafac®, Solutol® u Lipoid®. Tesu HaHOKancymu NpeACTaBIsABaT MOTEHIHATHH
CHCTEMH 3a JIOCTaBsIHE Ha JICKapCTBa, IPU KOUTO B SAPOTO UM Iiie ObJie pa3TBOPECHO JUMOPHUITHO
nexapcTBo. M3cneqBaHeTo Ha MOJETHUTE cMeceHHn MoHocaoese Labrafac®/Solutol® (Lab/Sol)

3
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MIOKa3Ba MoBeAeHNe, OJU3KO0 10 uaeanHoTo. HabmogaBaT ce Maki OTpULIATEIHU OTKJIOHEHUS B
CPEIHUTE MOJICKYJIHU TUIOLIH ,,8° U TUTIOJTHUTE MOMEHTH ,,u‘‘. BCUUKM U3CiieIBaHU MOHOCIIOEBE
MMaT €JIACTUYHO IOBEJEHUE [0 BPEME Ha MAJIKU HENPEKbCHATH KoMIlpecuu. CpaBHEHUETO
MEX]y CBOHCTBAaTa Ha MOBBPXHOCTHUTE (puiamu, obpazyBanu or LNC, ¢ Te3u Ha MOJIEIHUTE
MOHOCJIOEBE TOTBBPXKJAaBa HJEATa, pa3BUTa B KUHETHYHOTO wu3ciensane [I. Minkov, Tz.
Ivanova, I. Panaiotov, J. Proust, P. Saulnier, Reorganization of lipid nanocapsules at air—water
interface: 1. Kinetics of surface film formation, J. Colloids Surf. B: Biointerfaces, submited for
publication.], d4e mnOBBPXHOCTHUTE GWIMH, OOpasyBaHH clea OBP30TO pasmajaHe Ha
HecrtabuiaHata ¢pakuus Hanokancyiau (LNCI), ceabpxkar ocHoBHO Labrafac u Solutol.
YcranoBeHa e MonapHaTa JacT Ha Labrafac (xLab) B 0Opa3yBanust cmeceH cioit Lab/Sol.

6. |. Minkov, Tz. lvanova, |. Panaiotov, J. Proust, R. Verger, Reorganization of lipid
nanocapsules at air—water interface 3. Action of hydrolytic enzymes HLL and pancreatic
PLA2, Colloids and Surfaces B: Biointerfaces 45 (2005)  24-34,
d0i:10.1016/j.colsurfb.2005.07.002

Abstract

The action of the hydrolytic enzymes humicola lanuginosa lipase (HLL) and pancreatic
phospholipase A2 (PLA2) on monolayers formed from lipid nanocapsules (LNC) and model
monolayers containing their components, Labrafac® , Solutol® and Lipoid® , is studied by
simulta-neous measuring the changes in the film area and the surface potential in the “zero order”
trough at constant surface pressure (x). The kinetic models describing the hydrolysis by HLL of
the Labrafac, Solutol and their mixtures have been proposed. By using the developed theoretical
approach together with the experimental results the surface concentrations of the substrates,
hydrolysis products and values of the global kinetic constants were obtained. The comparison
between the global kinetic constants in the case of HLL hydrolysis of pure Labrafac, Solutol
monolayers and those of the model mixed Labrafac/Solutol monolayers, shows that the rates of
hydrolysis are of the same order of magnitude, i.e. an additivity of the HLL enzyme action is
observed. The composition of the mixed Labrafac/Solutol monolayer, formed after the interfacial
LNC destabilization, was estimated.

Pe3rome

JleiicTBHETO HA XMIPOIUTHUHUTE eH3uMHU humicola lanuginosa nunasza (HLL) u nankpearnyna
docdomumaza Az (PLA2 ) BbpXy MOHOCITOEBE, 00pa3zyBanu ot nunuaau HaHokarncyau (LNC), n
MOJIETHU MOHOCJIOEBE, ChAbpKallU TexHuTe komnoHeHTn, Labrafac® , Solutol® u Lipoid®, e
U3CJEBAaHO Ype3 €JHOBPEMEHHOTO H3MEpBaHE Ha NPOMEHUTE B IUIOIITAa Ha (uiama u
MOBBPXHOCTHUS TOTeHIMan B JlamrompoBara BaHa OT ,HYJEB TOPSIBK MPH IMOCTOSHHO
NOBBPXHOCTHO HaysAraHe (m). [IpemnokeHn ca KMHETMYHU MOJEIH, ONMMCBAIIM XMJPOJIM3aTa
ype3 HLL na Labrafac, Solutol u trexnute cmecu. C momoira Ha pa3pabOTeHUs] TEOPETUUEH
MIOJIXO/1 32€/THO C EKCIIEPUMEHTAIHUTE PE3YJITATH ca NOIYYSHU MOBBPXHOCTHUTE KOHIICHTPALIUU
Ha cyOcCTpaTuTe, NMPOAYKTHTE Ha XHUAPOJHM3aTa M CTOMHOCTUTE Ha TIOOATHUTE KHHETHYHHU
KOHCTaHTH. CpaBHEHUETO MEX1y INI00ATHUTE KHHETUYHM KOHCTAHTH B CIy4ail Ha XUIpOJu3a
na HLL na yuctu monocioese Labrafac, Solutol 1 Te3n Ha MomelIHM cMECEHHM MOHOCIOEBE
Labrafac/Solutol moka3Ba, ye cKOpOCTHTE Ha XHJIPOJiM3a Ca OT €IWH M ChIIU MOPSIIBK, T.C.
HaOJIroaBa ce aguTHUBHOCT B neiictBre Ha eHsuMma HLL. OreHeH € ChLCTaBBT HAa CMECEHUS
MoHocnoi Labrafac/Solutol, o6pa3zyBan cien mexxaygazonara gecradbunuzanus Ha LNC.



. ac. 1-p Mean JIrobomupoB MuHKOB PE3IOMETA HA HAYYHUTE ITYBJIMKAIIUU

7. K. Mircheva, I. Minkov, Tz. lvanova, I. Panaiotov, J.E. Proust, R. Verger, Comparative
study of lipolysis by PLA, of DOPC substrates organized as monolayers, bilayer vesicles and
nanocapsules, Colloids and Surfaces B: Biointerfaces 67 (2008) 107-114,
doi:10.1016/j.colsurfb.2008.08.007

Abstract

The water-soluble lipolytic enzymes act at the interface of insoluble lipid substrates, where the
catalytical step is coupled with various interfacial phenomena as enzyme penetration,
solubilization of reaction products, loss of mechanical stability of organized assemblies of
phospholipids molecule, etc. One biologically relevant example is the enzymatic hydrolysis of
DOPC by PLA>, whichresultsincleavage of phospholipids molecules into water insoluble
lipolytic products, namely oleic acid and lysophospho-lipid.Ingeneral, the enzymatic activity
depends on the substrate organization and molecular environment of the catalytic reaction. The
lipolysis by phospholipase A of dioleoylphosphatidylcholine substrates organized as monolayer,
bilayers vesicles and lipid nanocapsules was studied by measuring the decrease of the surface
area at constant surface pressure or increase of the surface pressure at constant area at air—water
interface. A Kkinetic model describing the coupling of the catalytic act with corresponding
interfacial phenomena was developed.Byusing the kinetic model the values for the global
hydrolytic kinetic constants were obtained. The obtained value for the monolayer is five orders
of magnitude higher than this obtained with small unilamellar vesicles and six orders of
magnitude higher then those obtained with lipid nanocapsules. The comparison shows that the
enzymatic catalytic act occurring in the lipid environment of the monolayer is more efficacious
than at the vesicle and nanocapsules interfaces.

Pe3rome

BonHopa3TBOopuMHUTE JIMNOIUTUYHM €H3UMHU JIeHCTBAT Ha IpaHUIaTa MEXAY HEpa3TBOPUMHU
JUMHATHA CyOCTpaTH, KBAETO KaTaJUTUYHATA CTHIIKA € CBBpP3aHA C PA3NIUYHH MEXKIy(HazoBU
SBJICHUsI KaTO NMPOHUKBAHE HAa €H3UMMTE, pa3TBapsHE Ha PEaKIMOHHM MPOAYKTH, 3aryda Ha
MeXaHMYHa CTaOMITHOCT Ha arperatu oT (ocOIUNUAHN MOJIEKYIN U Ap. Enun oT Ononoruyno
3HaYMMHUTE pUMepH € eHzuMHarta xuaponausa Ha DOPC ot PLA2, kosiTo Bou 10 pa3najaHe Ha
dochomumuaHNTE MOJIEKYSIM HA HEPA3TBOPUMHU BBHB BOJA JUIMOIUTUYHA MPOJYKTH, & IMEHHO
oJleMHOBa KucenuHa U Juzopochomunua. Karo 1sui0 eH3MMHAaTa aKTUBHOCT 3aBUCH OT
OpraHM3aIysiITa Ha cyOCcTpaTa U MOJIEKYJIIpHATa Cpeia Ha KaTaIMTHYHAaTa peakiys. Jlnmonmsara
oT ¢ochonunaza Az Ha auoneorspocHaTUAUIXOIMHOBU CyOCTpaTH, OpraHU3UpaHH Karo
MOHOCIIOH, OMCIOMHN BE3WKYyIHW W JIMIUIHU HAHOKAICYIH, € W3CIEABaHA Ype3 M3MEpBaHe Ha
HaMaJIsiBaHETO Ha IOBBPXHOCTHATA IUIOL[ HPU IOCTOSHHO IOBBPXHOCTHO HAJsTaHE WIIU
YBEIIMYaBaHETO HAa MOBHPXHOCTHOTO HAITaHE TPH MOCTOSHHA TUION[ HAa TPaHUIATa BB3AYX-
Boja. PazpaboTeH e KMHETHUYEeH MOJell, OMUCBAIl Bph3KaTa Ha KAaTATUTHYHOTO JIEHCTBHE ChC
CBHOTBETHUTE MeEXayda3ou siBieHHs. C TOMONITa Ha KHHETHYHHS MOJET Ca IMONyYeHH
CTOMHOCTHTE Ha INI0OATHUTE XUAPOJIUTHYHU KUHETUYHHU KOHCTAaHTH. [lonmydeHara cToifHOCT 3a
MOHOCJIOS € C TIET TIOPsITbKa O-BUCOKA OT Ta3M, TOIy4eHa TP MaJIKK YHUJIaMeJIapHH BE3UKYIIH,
U C LIECT MOpsAbKa MMO-BUCOKA OT Ta3H, MOJIydyeHa MpH JHUMUIHU HaHOKancynu. CpaBHEHUETO
MOKa3Ba, Y€ CH3MMHHAT KaTaJUTHYCH aKT, MPOTHYAI B JMIAHATA CPella Ha MOHOCIOS, € T10-
e(eKTHBEH, OTKOJIKOTO Ha MOBBPXHOCTTA HA BE3UKYIIUTE U HAHOKAIICYJIHUTE.
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8. I. Minkov, Tz. Ivanova, I. Panaiotov, J.E. Proust, P. Saulnier, Kinetics of reorganization of
lipid nanocapsules at air—water interface, Ann. Univ. Sofia 101 (2009) 45-62

Abstract

The kinetics of diffusion, disaggregation and formation of Labrafac® surface films from aqueous
dispersions of lipid nanocapsules (LNC) at flat, concave and convex air-water interfaces was
investigated. The evolution of surface pressure was measured by means of Langmuir balace,
pendant drop and rising bubble methods. Kinetic approach, which describes the consecutive
prcesses of LNC I, diffusion, disaggregation and formation of a surface film is proposed and
confronted with the experimental data. The kinetics is diffusion or film formation limited
depending on the LNC I bulk concentration, surface saturation of the formed monolayer and the
geometry of the system. The obtained values of the kinetic constant of LNC | disaggregation are
in agreement with the previous results obtained after LNC deposition at the air-water interface
and confirm the idea that the way of delivery of the capsules and the shape of the interface do
not affect the mechanism of their disaggregation and surface film formation.

Pe3iome

W3cnenBana e kuHeTHKaTa Ha AMQY3Usl, 1e3arperanus 1 oopazyBaHe Ha HOBbPXHOCTHU (HUIMU
na Labrafac® ot Boguu nucnepcuu Ha nunuasu Hanokancynu (LNC) npu m10cky, BIUIL0HATY U
U3IbKHAIM (Da30BM TpaHUIM BB3AYX-Bojaa. EBOMIONUATa HA TMOBBPXHOCTHOTO HAJSTAaHE €
u3MepeHa upe3 MeroauTe Ha JlanrMronpoBaTa Be3Ha, Ha BHUCAIIATa Kalmka U HAa U3AYBallo ce
Mexypue. IlpennoxeH € KHHEeTHYEH IMOAXO0J, KOMTO OmMcBa MOCIEI0BAaTEIHUTE MPOLECH Ha
mudy3us Ha LNC I, nmesarperamusita uMm U oOpa3yBaHETO Ha MOBBPXHOCTEH (uimMm, u €
CBIIOCTaBEH C EKCIIEpUMEHTATHUTE JaHHW. KuHeTmkata € OU(Y3MOHHO OrpaHHYCHA WIH
orpaHMYeHa OT KHHETHKaTa Ha 0Opa3yBaHe Ha (huiiMa B 3aBUCUMOCT OT 00€MHAaTa KOHIIEHTPALIUS
Ha LNC I, creneHTa Ha HacHIllaHe Ha MOBHPXHOCTTA Ha 0Opa3yBaHUsS MOHOCJIOW, KaKTO U OT
reomMeTpusTa Ha cucremara. [lomyyeHuTe CTOHHOCTM Ha KHHETHYHAaTa KOHCTaHTa Ha
nesarperanust Ha LNC I ca B cbriiacue ¢ mpeiuuIHu pe3ynTaT, HOJIy4YeHH cliel] OTJIaraHe Ha
LNC na rpanunarta Bb3AyX-BOAa, W MOTBBHPXKIaBaT UIesATa, Y€ HAUMHBT Ha JOCTaBSHE Ha
Karcynure U opmaTa Ha TpaHUIaTa He BIMSSAT BbPXY MEXaHU3Ma Ha TSIXHaTa Je3arperauus u
o0pa3yBaHe Ha MOBBPXHOCTEH (QUIIM.

9. 1. Minkov, Tz. Ivanova, J. Proust, P. Saulnier, Influence of the phospholipid type on the
interfacial stability of a lipid nanocapsules spread at air — water interface,
Nanoscience&Nanotechnology 9 (2009) 221-224, penaktop/u: E. Balabanova, I. Dragieva
(Eds.), uznatencto: Heron Press

Abstract

The interfacial reorganization of nanocapsules containing triglyceride core, phospholipid layer
and outer layer from short polyethylen glycol (PEG) molecules leads to formation of mixed films
at the air/water interface. Kinetic scheme and model describing the variety of processes occurring
during the formation of surface film were previously proposed. In the present study, the influence
of phospholipid type on nanocapsules stability is examined. Four phospholipidis with different
acyl chain length and degree of saturation were used during the nanocapsules formulation —
dipalmitoylphosphatidylehanolamine (DPPE), distearoylphosphatidylethanolamine (DSPE),
dioleoylphosphatidylcholine (DOPC), dilauroylphosphatidylcholine (DLPC). The kinetic model
was applied and corresponding Kinetic constants, characterizing the nanocapsules stability, were
found. The comparison reveals that phospholipids with unsaturated chains (DOPC) and this with
longest acyl chain (DSPE) stabilize the dispersions to a greater exted then DPPE. In the case of
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DLPC obtained nanocapsules were polydispersed and unsuitable for quantitative
characterization.

Pe3rome

MexnaydazoBata peopraHu3anys Ha HAHOKAICYJH, ChABPKAIIM TPUTIHUIEPUIHA CHPIICBHHA,
dbochonmunuaeH caoi U BBHIIEH CIIOH OT KbcH MoJieKynu noynuetruiienrmkon (I1ET), Boau no
oOpa3yBaHe Ha cCMeceHM (MMM Ha TpaHUIATa BB3Ayx/Boaa. [lo-paHo Osxa TpemIoKCHH
KMHETUYHA CXeMa M MOJIeJ, OMUCBAIIM Pa3HOOOpa3ueTo OT MPOIecH, MPOTUYAIIU 10 BpeMe Ha
o0pa3yBaHEeTO Ha NMOBBPXHOCTEH GMiIM. B HacTOAMIOTO M3ClieABaHE € pa3rielaHo Kak BIIUsEC
BUga Ha (Qocdomunuaure BbPXY CTAOMIHOCTTa Ha HaHoKancynute. Ilo Bpeme Ha
(dbopMynHpaHeTo Ha HAHOKAIICYJIMTE Ca U3IOJI3BaHU YeTUPH (ochonunuia ¢ pa3iinyHa JbKUHA
Ha alMJIHATa BEpUra U pa3iinyHa CTENEH Ha HaCUIIaHe - AunaaMuTonadochaTuauixaHoIaMuH
(DPPE), nuctreapundocharnaueranonamun (DSPE), muoneoundocharunmnxomua (DOPC),
munaypomndocharuaunxonud (DLPC). IlpunokeH € KUHETUYHHUAT MOJAET M ca HaMEpeHH
CHOTBETHUTE KMHETWYHHM KOHCTAHTH, XapaKTepH3WpaIlyd CTaOWMIHOCTTa Ha HAHOKAIICYJIHTE.
CpaBHeHueTO Mokasa, ue poconunuaure ¢ HeHacuteHu Bepuru (DOPC) u te3u ¢ Hali-nbira
anmiHa Bepura (DSPE) crabunusupat nucnepcuunte B no-rojsima ctened ot DPPE. B ciyuas na
DLPC nonyuyeHuTe HaHOKAICyIW ca MOJUAMCIEPTUPAHH M HEMOAXOMSIIN 32 KOJMYECTBEHO
XapaKTepu3upaHe.

10. E. Tsankova, D. Lazarova, A. Tsanova, Ts. Marinova, P. Jotovski, Iv. Minkov, G. Zlateva,
Application of Innovation Methods at Foreign Students in Medicine for Optimization of
Learning Process in Pre-clinical Education, Trakia Journal of Sciences 8(3) (2010) 373-375

Abstract

PURPOSE: Purpose of this study is to follow the necessity of creation of terminological reference
book in Bulgarian and English language, including terms and phrases, common in the specialized
literature. These terms and phrases have to be explained easily in comprehensive way, without
reducing their scientific value, in part of the studied pre-clinical disciplines: human biology,
cytology and histology, physics and biophysics, chemistry and biochemistry, and human
anatomy. METHODS: Anonymous inquiry was conducted among foreign students, regarding
necessity of creation of terminological reference book in Bulgarian and English language and
preferred design of educative handbook. RESULTS: Most of the students approve the idea of
creating such handbook, finding it useful in assimilation of knowledge in pre-clinical disciplines.
CONCLUSIONS: Based on the analysis of the pedagogical experiment, it could be concluded
that inquiry results completely match the direct observation of lecturers in different disciplines
and strengthen their opinion regarding the need of creating such handbook and implementation
of additional forms of education.

Pesrome

LIEJI: Llenta Ha HACTOSIIOTO M3CJIEABAHE € J1a C€ MPOCIIeAN HEOOXOMMOCTTa OT Ch3/laBaHe Ha
TEPMHUHOJIOTHYEH CIIPAaBOYHUK Ha OBJITAPCKU U aHTJIMICKH €3UK, BKJIIOUBAL] TEPMUHU U (pa3u,
KOUTO Ce cpelar B clenuain3upanara nuteparypa.Te3su tepmunu u ¢paszu TpsaoOBa aa Obaar
O0SICHEHU JIECHO M M3uepIiaTesiHo, 0e3 Ja ce HamalsiBa HaydyHaTa MM CTOMHOCT, B 4acT OT
M3y4aBaHUTE MPEIKIMHUYHU JUCHUIUIMHA: OMOJIOTHsS Ha 4YOBEKA, IIUTOJIOTUS M XHUCTOJIOTHS,
¢usuka u 6uodpusnka, XumMus U O6Moxumus U aHaromusi Ha yoseka. METO/IU: Tlposeneno e
AHOHUMHO JIOMMTBAHE JI0 YYX/IECTPAaHHU CTYJIEHTH OTHOCHO HEOOXOMMOCTTAa OT Ch3/aBaHE Ha
TEPMUHOJIOTHYEH CIIPABOYHUK Ha OBJITAPCKU U QHIVIMHCKU €3UK M MPEINOYUTaHUs OU3aiiH Ha
yuebnoto nomarano. PE3YJITATU: IloBedyeTo OT cTyeHTHTE 000pSBAT UAEATA 32 Ch3/laBaHe
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Ha TaKbB CIPABOYHMK, KaTO IO HaMUpaT 3a IOJIE3eH MpPU YCBOSIBAHETO HA 3HAHUATA IO
npeaxauanyauTe qucruiuinan. 3AKJIFOYEHUA: Bb3 ocHoBa Ha aHaiiv3a Ha 1e1aroruyeckust
EKCIIEPUMEHT MOXKE J]a Ce 3aKJII04H, Y€ Pe3ylTaTuTe OT JOMHUTBAHETO HAIBIHO ChBIAAAT C
npekuTe HaOJMIOACHUS Ha TMpENoJaBaTelIuTe IO Pa3IMYHU TUCHMIUIMHUA W 3aTBBPXKIABaT
MHEHUETO UM OTHOCHO HEOOXOIMMOCTTa OT Ch3JaBaHe Ha TaKbB HAPBbUHUK M IMpHIIAraHe Ha
JTOIBIHUTENTHH (popMHU HA 00yUECHHE.

11. lvan Minkov, Emil Manev, Svetla Sazdanova, Kiril Kolikov, Tests of the modified device
for studying osmotic processes and analysis of the results obtained at varied experimental
conditions, IV International conference of young scientists, Plovdiv (2012) 97-100

Abstract

Osmotic processes in aqueous solutions of sucrose was studied under varied experimental
conditions: constant and variable solution volume; different concentrations (0.05 — 0.3 mol/L)
and temperatures (22 — 42°C). The obtained experimental dependences are in a reasonable
agreement with the theoretical calculations through the so-called “Van’t Hof Law”.

Pe3iome

OCMOTHYHHUTE TIPOLECH BHB BOJHHM PA3TBOPH Ha 3axapo3a ca M3CICABAHU IPH Pa3ITHIHU
eKCIIEPUMEHTAIHU YCIIOBHS: TOCTOSHEH W TIPOMEHIMB 00eM Ha pa3TBOpa; pa3IHyHU
kounentpanuu (0,05 - 0,3 mol/L) u Temueparypu (22 - 42°C). Tlony4yeHuTe eKCIICPUMEHTATHH
3aBUCHMOCTH Ca B Pa3yMHO CHOTBETCTBHE C TEOPETUYHUTE NPE/ICKA3aHMs Ha Taka HapeueHHs
,,3aKOH Ha Ban't Xod*.

12. lvan Minkov, Georgi Krustev, Emil Manev, Kiril Kolikov, Average hydrostatic pressure on
smooth solid surfaces. Application to membrane osmometry, 40 Years Shumen University
1971-2011 (2012) 359-367

Abstract

Hydrostatic pressure is an unusual physical parameter, related to mumerous applications in
science and industry. This work examimes the average hydrostatic pressure exerted upon some
frequent for the practice types of planar (rectangular and circular) and corresponding non-planar
smooth surfaces of solid bodies immersed in a homogeneous liquid. The results obtained here
are applied for the estimation of the osmotic pressure in colloidal and low molecular substance
solutions, using semipermeable membranes. Further on, the maximal absolute and relative errors
in the calculation of the osmotic pressure are assessed for the different cases. We expect the
results obtained in our work to be applicable in colloid science, molecular biology, medicine, etc.

Pe3rome

XUAPOCTAaTUYHOTO HAJIITAHE € YHUBEpCAJEeH (PU3HUECKU apaMeThp ¢ MHOXKECTBO MPUIIOKEHHUS
B HayKaTa U IpakTukarta. CTaTusra u3ciaeiBa CpeIHOTO XUIPOCTaTUYHO HAJSTAHE BEPXY HAKOU
YECTO CpEellaHu B IPAKTHUKaTa TUIOBE MOBBPXHOCTH HA TBBPAM TEJNa, MOTOIEHH B XOMOT€HHA
TEYHOCT, @ MMEHHO TUIOCKH (MPaBOBI'BIHM M KPBIVIM) M CHOTBETCTBAILM HEIUIOCKHU, TIIAIKH
MOBBPXHOCTHU. [TosryuennTe pe3ynTaTu ca NpHUII0KEHH 32 OLIEHSIBAaHE HA OCMOTUYHOTO HaJsraHe
BbB BOJHM pPAa3TBOPHM Ha KOJOMAM U HUCKOMOJEKYJIHM BELIECTBA, KAaTO C€ U3I0I3BaT
MOJYIPONYCKUINBY MeMOpaHu. OmnpeneneHn ca CbOTBETHO M MaKCHUMAJIHUTE a0OCONIOTHA U
OTHOCHUTEIIHA HETOYHOCTH B OLICHKAaTa HAa OCMOTHYHOTO HAJATaHE 3a Pa3JIMYHU CIIy4Yau.
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OyakBaMe HaIIMTE PE3YITATU Aa HAMCPAT IMPUIIOKECHUEC B KOJIOMJHATA HayKa, MOJICKYJIApHaTa
61/IO.HOI‘I/ISI, MEIUIIMHATa U T. H.

13. 1. Minkov, K. Mircheva, N. Grozev, Tz. Ivanova, |. Panaiotov, Properties of mixed
monolayers of clinical lung surfactant, serum albumin and hydrophilic polymers, Colloids
and Surfaces B: Biointerfaces 101 (2013) 135-142, doi:10.1016/j.colsurfb.2012.05.038

Abstract

It is now established that the surface activity of the clinically used lung surfactant is reduced by
serum Proteins and can be restored by adding the hydrophilic polymers. The mechanisms of lung
surfactant inactivation by serum proteins and restoring effect by the hydrophilic polymers remain
not completely understood. In this paper the state and rheological dilatational properties of
surface films formed from clinical lung surfactant Exosurf, Survanta, Curosurf and Alveofact in
the presence of serum albumin (BSA) and hydrophilic polymers polyvinylpyrrolidone (PVP),
polyethylene glycol (PEG) and Dextran were studied. The obtained results suggest that the lung
surfactant and BSA mixtures spread at air—water interface form a DPPC/BSA mixed monolayers
with lower content of DPPC. The presence of hydrophilic polymers PVP, PEG and Dextran
restore the DPPC content in the surface film. The effectiveness of the DPPC spreading and
formation of better compacted film increases in order Exosurf, Survanta, Curosurf, Alveofact.
The obtained results are in accordance with the generally admitted ideas about the mechanisms
of serum protein inactivation and restoring effect of hydrophilic polymers based on the
previously studies of the lung surfactant adsorption rate.

Pe3rome

[lonacrosileM € YCTaHOBEHO Y€ NOBBbPXHOCTHATa AKTUBHOCT Ha KIMHUYHO M3MOJI3BAHUA
6en01po0eH chpPaKTaHT ce MOHMKABa OT CEPYMHUTE MPOTEMHU U MOXKE 1a ObJIe Bb3CTAaHOBEHA
ype3 A00aBsiHe Ha XUIPOoDUIHU nosuMepu. MexaHn3mMHuTe Ha MHAKTUBHpaHe Ha 0enoApoOHUs
cbppakTaHT OT CEpyMHHUTE NPOTEMHH M BH3CTAHOBSIBAHETO Ha e(eKTa OT XHUIPO(PUIHUTE
MOJMMEPH BCE OIle HE Ca HAIIBJIHO M3SACHEHU. B Ta3m cTatus ca U3CiieABaHU ChCTOSHHETO U
PEOJIOrMYHHUTE TUIATAllMIOHHH CBOMCTBA HAa MOBBPXHOCTHU (UIIMHU, 00pa3yBaHU OT KIMHUYHHUTE
6enonpobHu chppaxtantu Exosurf, Survanta, Curosurf u Alveofact B npucbscTBHETO Ha CEpyMeH
anoymut (BSA) u xunpoduinnu nonmumepu noauBuHuINNpoauaod (PVP), nonuernnenrnukon
(PEG) u nekctpan. IlomyueHnute pe3ynratu nokasBart, 4e cMecuTe oT 0ernoapodeH cbphaKkTaHT
u BSA HaHeceHM Ha rpaHMIaTa Bb3AyX-BojJa, oOpa3yBar cmeceHH MoHocioeBe DPPC/BSA c
no-Hucko ceabpxanure Ha DPPC. Hannunero Ha xuapodpunnau nonumepu PVP, PEG u nexcrpan
BB3CTaHOBsBa cChAbpkaHueto Ha DPPC B mnoBbpxHOocTHHA ¢unM. EdextuBHocTTa Ha
pasctuinane Ha DPPC u oOpa3yBanero Ha mo-nobpe ymiubTHEH (QUIM ce yBenudaBa B pena
Exosurf, Survanta, Curosurf, Alveofact. [lomyuenure pe3ynaTraTd ca B CHOTBETCTBUE C
OOLIONPUETUTE MPEJCTaBU 32 MEXAHW3MHTE Ha MHAKTUBUPAHE HAa CEPyMHHUTE MPOTEUHH U
BBH3CTaHOBSABAIINA €(PEKT Ha XUAPOPUIHUTE MTOJIMMEPH, OCHOBAHU Ha MPEAUIIHHU H3CIICABAHUS
Ha CKOpPOCTTa Ha aicopO1us Ha 6eI0apoOHMS ChppaKTaHT.



. ac. 1-p Mean JIrobomupoB MuHKOB PE3IOMETA HA HAYYHUTE ITYBJIMKAIIUU

14. 1. Minkov, E. Manev, S. Sazdanova, K. Kolikov, Influence of the experimental conditions
on the osmotic pressure in agueous solutions, Ann. Shumen Univ., vol. XXII B1 (2013) 17-27

Abstract

Kinetics of the osmotic process in aqueous sucrose solutions was studied at two different regimes
(constant and variable solution volume) in a wide range of solute concentrations 0.02 — 1.0 mol/L.
The obtained experimental dependences are in agreement with the expected acceleration of the
0smosis upon raising the solute concentration. Yet, they reveal striking divergence in the rates of
the process at constant and variable solution volume. The rise of pressure is much slower at
variable volume, although the osmotic process occurs at a markedly faster rate of solvent influx.

Pe3rome

KuneTnkaTra Ha OCMOTHUYHUS IPOLIEC BbB BOJCHU Pa3TBOPU Ha IJIIOKO3a € U3CieBaHa Ipu JBa
pa3auyYHU pexuma (IOCTOSTHEH U POMEHJIUB 00€M) B IIMPOK KOHIEHTpalunoHeH uatepsai: 0.02
— 1.0 mon/n. IlomydyeHuTe EKCHEPUMEHTAIHM 3aBHCHUMOCTU Ca B ChIJIaCH€ C OYAKBAHOTO
YCKOpsIBAHE HAa OCMO03aTa IpU MOBHUIIABAHE HA KOHIIEHTpALMATA, HO ChUIEBPEMEHHO I1OKa3BaT
JIpaMaTUYHU PA3JIUKA B CKOPOCTUTE Ha IIpoleca NpU IOCTOSSHEH M IPOMEHJIMB 00eM.
Hansiranero ce nmosuiaBa MHOTO 110-0aBHO P IIPOMEHJIUB 00€M, Makap BOAHUST IOTOK KbM
pa3TBOpa J1a € MHOI'O IO-TOJISIM.

15. lvan L. Minkov, Emil D. Manev, Svetla V. Sazdanova, Kiril H. Kolikov, Equilibrium and
dynamic osmotic behaviour of aqueous solutions with varied concentration at constant and
variable volume, The Scientific World Journal (2013), doi:10.1155/2013/876897

Abstract

Osmosis is essential for the living organisms. In biological systems the process usually occurs in
confined volumes and may express specific features. The osmotic pressure in aqueous solutions
was studied here experimentally as a function of solute concentration (0.05 - 0.5 M) in two
different regimes: of constant and variable solution volume. Sucrose, a biologically active
substance, was chosen as a reference solute for the complex tests. A custom made osmotic cell
was used. A novel operative experimental approach, employing limited variation of the solution
volume,was developed and applied for the purpose.The established equilibrium values of the
osmotic pressure are in agreement with the theoretical expectations and do not exhibit any evident
differences for both regimes. In contrast, the obtained kinetic dependences reveal striking
divergence in the rates of the process at constant and varied solution volume for the respective
solute concentrations. The rise of pressure is much faster at constant solution volume, while the
solvent in flux is many times greater in the regime of variable volume.The results obtained
suggest a feasible mechanism for the way in which the living cells rapidly achieve osmotic
equilibrium upon changes in the environment.

Pesrome

Ocmo3aTta € OT ChIIECTBEHO 3HAUYEHWE 3a JKUBUTE OPraHM3MH. B OHONOrMYHUTE CHCTEMHU
MporechT OOMKHOBEHO MPOTHYA B OTPAaHWYEHHW OO0EMH M MOXKE Ja uMa CcrhenupudHu
XapakTepucTUKU. OCMOTHMYHOTO HajlsiraHe BbB BOJAHU Pa3TBOPU €  M3CIEABAHO
EKCIIEPUMEHTATHO KaTo (PYHKIMS Ha KOHIICHTpAIUATa Ha pa3TBopeHoTo BemecTBo (0,05 - 0,5
M) B /1Ba pa3IMyHU peXUMa: Ha TOCTOSHEH W MPOMEHINB 00eM Ha pa3TBopa. KaTo pedepeHnTHO
pPa3TBOPEHO BEIIECTBO 3a KOMIUIEKCHUTE TecToBe Oemie M30paHa 3axapo3ara, OMOJIOTHYHO
aKTUBHO BeIECTBO. V3Mmon3BaHa € CreluarHo u3padoTeHa OCMOTHYHA KIIeTKA. 3a menTa Oere
pa3paboTeH M MPHIOKEH HOB OINEpPaTHUBEH EKCIEpHMEHTANeH IMOAXO0Jl, KOMTO u3I03Ba
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OrpaHMYEHO HM3MEHEHHE Ha oOema Ha pa3TBopa.YCTaHOBEHUTE PABHOBECHU CTOWHOCTH Ha
OCMOTUYHOTO HaJIsSITAaHE Cca B CBHOTBETCTBUE C TEOPETUYHUTE OYAKBAHMS U HE IOKa3BaT
OTYETJIMBU pa3JUKW 3a JBaTa peXuWMa. 3a pasiuka OT TOBa, IOJYyYEHUTE KHUHETHUYHU
3aBUCUMOCTH Pa3KpHUBaT MOPA3UTEIHO pa3MUHABAHE B CKOPOCTHUTE Ha MPOIEca MPHU MOCTOSIHEH
U IIPOMEHJIMB 00€M Ha pa3TBOpPa 3a CHOTBETHHUTE KOHIEHTPALMU HA Pa3TBOPEHOTO BEIIECTBO.
HapacTtBanero Ha HaJsIraHETO € MHOTO MO-OBP30 MpPH MOCTOSHEH 00eM Ha pa3TBOpa, TOKaTo
MOTOKBT Ha pa3TBOPUTENSI € MHOTOKPATHO IMO-TOJIIM B pPEXMMa Ha IPOMEHIUB O0eM.
[Tonyuyenure pe3yaTaTu MoACKa3BaT Bb3MOKEH MEXaHU3bM 32 HAUYMHA, 110 KOMTO KUBUTE KJIETKH
ObP30 MOCTUTaT OCMOTHYHO PaBHOBECHUE MPU IPOMEHH B OKOJIHATA CPE/a.

16. Tonya D. Andreeva, Sashka B. Krumova, Ivan L. Minkov, Mira Busheva, Zdravko
Lalchev, Stefka G. Taneva, Protonation-induced changes in the macroorganization of LHCII
monolayers, Colloids and Surfaces A: Physicochemical and Engineering Aspects 460 (2014)
196-203, doi:10.1016/j.colsurfa.2013.12.044

Abstract

The major light-harvesting complex of photosystem 1l (LHCII) is an important regulatory protein
in photosynthetic membranes. In vivo LHCII forms stable trimers and is found either associated
to photosystem Il or in LHCII-only containing domains. It was suggested that in native thylakoid
membrane LHCII changes its conformation and macroorganization upon switching from light-
harvesting to photoprotective state. Herein we have analyzed LHCII Langmuir monolayers at
different subphase salt composition and in two different states — partly deprotonated (LHCII), at
low basic pH 7.8, and highly protonated (p-LHCII), at pH 5.2, mimicking the functional light-
harvesting and light-protective states of the protein, respectively. We Have found strong
difference in the supramolecular organization of the protein in these two functional states, the
protonated monolayer exhibiting higher order of organization and significantly higher stability
compared to the partly deprotonated one. Both LHCII and p-LHCII monolayers are composed of
trimers self-assembling in aggregates with different packing density — loosely packed compiling
homogeneous well-ordered monolayer areas and tightly packed organized in heterogeneous
disordered phase. These two types of macroorganization are found in different proportions in
protonated and partly deprotonated LHCII monolayers, the p-LHCII monolayer being much
more heterogeneous than LHCII one.

Pe3rome

OcHoBHusAT cBerochbupany komruiekc Ha Qortocuctema II (LHCII) e BaxeH perynatopeH
npoTeuH BbB (poTocuHTeTHuHNTE MeMOpanu. In vivo LHCII oOpa3yBa cTaOuiiHU TpUMEpH U ce
HaMupa WK cBbp3aH ¢ porocuctema I, unu B nomeitnu, cpabpxamu camo LHCIL Ipennonara
ce, 4ye B HaruBHara TwiakouagHa wmemOpana LHCII mnpomens koHdopmauusata W
MaKpOOpraHu3alusTa CH MpH MPEeMHHABaHE OT CHhCTOSHHE Ha ChOMpaHE Ha CBETIMHA KbM
¢dorozamuta. Tyk anamuzupaxme moHocnoeBe ot LHCII na JlanrmiopoBa Be3Ha MpH pa3ivyeH
COJIEBU CHCTAB HAa 00eMHaTa BO/IHA (pa3a U B IBE Pa3INUYHU ChCTOSIHUS - YACTUYHO JENPOTOHUPAH
(LHCII), npu Hucko ocuoBHo pH 7.8 u cunno npotonupas (p-LHCII), npu pH 5.2, umutupanu
ChOTBETHO (PYHKIIMOHATHHUTE ChCTOSIHUS Ha O€nThKa 3a chOMpaHe Ha CBETJIMHA U 3a 3alUTa OT
cBeiInHA. OTKpUXME CHLIECTBEHA Pa3JIKa B HAMOJIEKyJIHATa OpraHU3alis Ha IPOTENHA B TE€3U
IB€ (YHKIIMOHAIHU ChCTOSHUS, KATO MPOTOHUPAHUAT MOHOCJION MOKa3Ba MO-BUCOK MOPSABK Ha
OpraHu3alysl U 3HAYUTEIHO 10-BUCOKA CTAOMIIHOCT B CPAaBHEHHE C YACTMYHO JACTIPOTOHUPAHUS.
N nBata monocnoss LHCII u p-LHCII ca cbcTaBeHM OT TpUMEPH, CAMOOPTraHU3HUPAIINA CE B
arperaTi C pasjiM4Ha IUIBTHOCT Ha ONAaKOBKaTa — cjaa00 OMaKOBaHH, ChCTaBSIIM XOMOT€HHHU
n00pe moJipeeHH 00JIACTH Ha MOHOCIOS, ¥ IUTbTHO OIIAKOBAaHH, OPraHU3UPAHH B XETEPOreHHA
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pasctpoeHa ¢aza. Te3u ABa TUa MakpOOpPraHU3alUsg C€ CpeuiaT B Pa3IMYHU MPOMOPIHH B
npoToHupanute U yactuyHo aenporonupanute LHCII wmonocnoese, karo p-LHCII
MOHOCJIOEBETE ca MHOTO no-xereporeHHu ot LHCII.

17. Emil D. Manev, Kiril H. Kolikov, lvan L. Minkov, Boryan P. Radoev, Modeling of osmotic
kinetics in aqueous solutions, based on experimental data, Colloids and Surfaces A:
Physicochemical and Engineering Aspects 460 (2014) 454-459,
doi:10.1016/j.colsurfa.2014.01.006

Abstract

Osmotic kinetics in aqueous glucose solutions was investigated at two distinct experimental
regimes: of constant solution volume and of controlled volume variation. Although osmotic
equilibrium is considered to be well understood from thermodynamic viewpoint and does not
pose serious ambiguities, the dynamic aspects of the process often exhibit new and even
surprising effects, which are difficult to explain within the frames of the traditional kinetic
models. Such a non-trivial effect is the appearance of maxima in the rates of solvent transfer, as
derived from the obtained kinetic dependence ‘osmotic pressure vs. time’. The attempt to
interpret such maxima brought the hypothesis of a polarization effect in the near-membrane
space: local dilution of solution, due to the influx of solvent, which in its turn raises a diffusion
flux from the bulk. Obviously, at the end (at equilibrium) the concentration should be again
homogeneously distributed, after passing through a minimum, which could be the cause for the
osmotic rate maxima.

Pe3rome

OcMoTHYHAaTa KWHETHKAa BBB BOJHHM PAa3TBOPM Ha TJIOKO3a € HM3CIEABaHA B JBA Pa3IMYHH
eKCIIEpUMEHTAIHU PEXXHUMA: Ha TOCTOSIHEH 00eM Ha pa3TBOpa U Ha KOHTPOJIUPAHO U3MEHEHUE Ha
o0ema. Bpiipeku ye 0cCMOTHYHOTO paBHOBECHE CE CUMTA 3a 100pe pa3dpaHo OT TepMOIMHAMUYHA
rJIe/IHa TOYKAa U HE MOpa)/Ja CepUO3HU HESICHOTH, TMHAMMYHHUTE aCHEKTH Ha Mpolieca 4ecTo
IMOKa3BaT HOBHU U AOPU HW3HCHAABAIIH e(i)CKTI/I, KOUTO € TPpYAHO Oa C€ 00sCHAT B PaMKHUTEC Ha
TPaJUIIMOHHUTE KUHETUYHU MoJieNu. TakbB HETpUBHANEH €(EeKT € MosiBaTa Ha MaKCUMYyMH B
CKOPOCTUTE Ha TPEHOC Ha pPa3TBOPHUTENH, KAKTO C€ BIKAAa OT TOJydYeHaTa KHHETHYHA
3aBUCUMOCT ,,0CMOTUYHO HaJisiraHe KaTto GpyHKUus oT BpemeTo. ONUTHT J]a c€ HHTEPIPETUpPaT
TaKMBa MaKCHMYyMH JIOBEJE IO XUIOTe3aTa 3a T. Hap. MOJIIPU3AIMOHEH €PeKT B OJIM3KOTO /10
MeMOpaHaTa IPOCTPAHCTBO: JIOKAIHO Pa3pexJaHe Ha pa3TBOpa, IBJDKAIO0 C€ Ha MPUTOKA Ha
pa3TBOPHUTEN, KOUTO OT CBOSI CTpaHa MOBHINAaBa TU(Y3HOHHUS IMOTOK 0T o0ema. OUeBUAHO €, ue
B Kpas (IIpy paBHOBECHE) KOHIIEHTpaIMUATa TPIOBa OTHOBO J1a ObJIc XOMOT'€HHO Pa3Ipe/ieseHa,
ClIe/l KaTo € MpeMHUHala Mpe3 MHHUMYM, KO€TO OM MOTJIO /1a ObJe MpUYMHA 32 MAKCHMYMHTE Ha
OCMOTHUYHATa CKOPOCT.

18. Tz. Ilvanova, K. Mircheva, K. Balashev, I. Minkov, P. Saulnier, I. Panaiotov, Interfacial
behavior of lipid nanocapsules spread on model membrane monolayers, Colloid and Polymer
Science 292(6) (2014) 1307-1318, doi:10.1007/s00396-014-3180-5

Abstract

The lipid nanocapsules (LNCs) spread at the air—water interface (A/W) undergo destabilization
and disaggre-gation leading to formation of a triglyceride (TG) surface film. The kinetics of
reorganization and formation of TG surface film were followed by measuring either the change
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of surface pressureatconstantareaorthe surface areaatconstantsurface pressure. From the obtained
experimental data were determined the effectiveness of TG spreading and the rate of LNC
disaggregationatA/Winterface covered with preformed model membrane monolayers of DPPC,
Curosurf®, and mucus. Partial LNC stabilization due to their interaction with the
modelmembranemonolayerswas observedandcharacterized by atomic force microscopy (AFM).
The obtained results demonstrated that the LNCs spread on mucus surface layer, which models
the epithelial surface were more stable than if they were spread either on DPPC or Curosurf®
surface layers, which emulate the alveolar surface.

Pe3iome

Jlumunaute wHaHokancymu (LNCs), pasnpbcHaTé Ha TpaHUIaTa BB3AYyX-Bojma (A/W),
IpeThpIIABAT ,Z[CCTa6I/IJ'II/IBaI_II/I$I u ge3arperauusa, Ko€To BOAU O0 06pa3yBaHe Ha ITOBBPXHOCTCH
¢bunm ot Tpurmmuepunu (TG). Kunermkata Ha peopraHuszamus W 00Opa3yBaHETO Ha
noBepxHocTeH ¢miM ot TG Oeme mnpociaeaeHa 4Ype3 HU3MEpBaHE HaA MpOMsSHATA Ha
IMOBBPXHOCTHOTO HAJIAAraHC IIpW IMOCTOSAHHA IUIOLI HJIM Ha IOBBPXHOCTHATA ILJIOLI IIPHU
IIOCTOAHHO IMOBBbPXHOCTHO HAJIATAHE. Ha Oa3zara Ha MMOJIYYCHHUTC CKCIICPUMCHTAJIHU NaHHU Osxa
ompenaeneHu eeKTUBHOCTTA Ha pastnyaHe Ha TG u ckopoctra Ha nezarperamus Ha LNC Ha
(dazoBata rpanuiia A/W, MOKpPUT C MPEIBAPUTEIHO (OPMHPAHU MOJCIHH MEMOpaHHH
MoHocioese oT DPPC, Curosurf® u mykyc. Yactuunoro crabunusupane Ha LNC, nbipkaiio ce
Ha B3aI/IMO,HeI>'ICTBHCTO UM C MOACIIHUTE MeM6paHHI/I MOHOCJOCBC, Oerre Ha6J'II-OL[aBaHO u
XapaKkTepu3upaHo upe3 aroMHo-cuiioBa Mukpockonuss (AFM). Ilomyuenute pesynraTu
nokazaxa, ye LNC, pasnpbcHatu BbpXy MOBBPXHOCTEH CJIOM OT MYKYC, KOHTO MOJEIUpa
enuTeNHaTa IOBBPXHOCT, c€a IO-CTaOWJIHU, OTKOJKOTO aKO ca pa3lpbCHATU BBPXY
noBbpxHOCTHU ciioeBe 0T DPPC unu Curosurf®, kouTo MMUTHpAT alBeoIapHaTa MOBbPXHOCT.

19. Boryan P. Radoev, Ivan L. Minkov, Emil D. Manev, Kinetics of the osmotic process and
the polarization effect, Chemistry: Bulgarian Journal of Science Education 24(6) (2015)
930-942

Abstract

Osmosis, i.e. the transport of fluids through a semipermeable membrane, has been investigated
for more than a century, using open and closed osmotic devices. We have developed now a novel
operative experimental approach, based on a controlled volume variation, to modify the rate of
the osmotic process. The new method has been applied for the experimental studies of the
evolution of osmotic pressure in aqueous solutions of low molecular weight solutes. Quantitative
data about the solvent osmotic rate dependence on the relative solution volume variation have
been generated. The dynamic aspects of the process frequently exhibit new specific effects. Such
non-trivial effects are the maxima in the rates of solvent transfer established in the experiments.
The attempt to interpret such maxima brought in the concept of a polarization effect in the near-
membrane space: local dilution of solution, due to the influx of solvent, which in its turn raises a
diffusion flux from the bulk. We consider the effects established here by using artificial
semipermeable membranes to be of relevance for the biological processes, taking place in the
real living cells and tissues.

Pe3rome

Ocmo3aTta, T.e. MPEHOCHT Ha TEYHOCTH IMpe3 MOTYIPONYCKIMBa MEMOpaHa, ce U3CiIeBa IoBeYe
OT BEK, KaTo Ce H3MOJ3BaT OTBOPEHHM U 3aTBOPEHH OCMOTHYHHU ycTpoiicTBa. Cera Hue
pa3paboTUXMe HOB OIICPATUBEH EKCIICPUMEHTAICH IT0JX0JI, OCHOBAaH Ha KOHTPOJIUPAHO
W3MEHEHHEe Ha o0ema, 3a Jla MPOMEHsIME CKOPOCTTa Ha OCMOTUYHUS Tporiec. HoBusiT meto e
MIPHUJIOKEH 32 EKCIIEPUMEHTAITHH U3CIICBAaHHUS HAa CBOJIOIHITA HA OCMOTHYHOTO HAJIATAHE BHB
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BOJHHM DPAa3TBOPM Ha pa3TBOPEHH BEIIECTBA C HUCKO MOJEKymHO Teryo. llomydenn ca
KOJIMYECTBEHH JAHHM 3a 3aBUCUMOCTTa Ha CKOpPOCTTa Ha OCMOTHYHOTO JEHCTBHE Ha
Pa3TBOPUTEISI OT OTHOCHTEIIHOTO U3MEHEHHE Ha 00eMa Ha pa3TBopa. JJMHaAMUYHUTE aclieKTH Ha
mpolieca 4ecTo MoKa3BaT HOBH criennpuynu epextu. Takupa HeTpUBHUATHU e(EKTH ca HAIIPHUMEP
eKCIIEPUMEHTAIHO YCTAHOBEHUTE MAKCUMYMH B CKOPOCTUTE Ha IPEHOC HA pa3TBOpUTENL. ONUTHT
7la ce MHTePIPETUPAT TAKMBA MAKCUMYMH JIOBEJIE /10 KOHLETIMATA 3a T. HAp. HOJISIPU3AMOHEH
eeKT B MPOCTPaHCTBOTO OJIM3KO JJO MeMOpaHaTa: JIOKAJTHO pa3pexJaHe Ha pa3TBOpa, AbJDKAII0
Ce Ha IIPUTOKA HA PA3TBOPHUTEIN, KOETO OT CBOS CTpaHa MOBHIIABA JU(Y3UOHHUS IIOTOK OT 0OeMa.
Cunrame, ye eeKTHTE, YCTAHOBEHH TYK Ype3 M3IIOJI3BAHE HA M3KYCTBEHU IOJYNPOIYCKINBU
MeMOpaHH, ca OT 3Ha4eHHE 32 OMOJIOTUYHUTE MPOLECH, IPOTUYAILU B PEATHUTE KHUBH KICTKH U
THKaHU.

20. 1. Panaiotov, Tz. Ilvanova, K. Balashev, N. Grozev, I. Minkov, K. Mircheva, Interfacial
reorganization of molecular assembies used as drug delivery systems, Chemistry: Bulgarian
Journal of Science Education 24 (6) (2015) 891-921

Abstract

The number of potential applications of nanosized molecular assemblies such as vesicles,
nanocapsules, biodegradable polyester matrix and more complex structures in drug research and
nanomedicine is rapidly increasing with the developed technologies to tune and control their bulk
and mainly surface properties. For a better understanding of nanoparticle behavior at the
membrane interfaces an in vitro study of the mechanisms of loss of mechanical stability and their
reorganization on various membrane systems seems indispensable. By using the simplest
convenient monolayer models the mechanisms of destabilization and reorganization of various
classical or modified nanosized molecular assemblies spread or adsorbed on pure air/water
interface or at the preformed model membrane were studied.

Pe3rome

BposT Ha moTeHIMaHNUTE PUIIOKEHHSI HA HAHOPA3MEPHU MOJIEKYJIHH arperatu KaTo Be3UKYJIH,
HaHOKAIICYJIH, OMopa3rpajiiMu NOJMECTEPHU MATPHULIM U MO-CIIOKHU CTPYKTYPHU B 00JIaCTTa Ha
u3CcleBaHMUsATa Ha JIeKapcTBaTa W HaHOMeIuIMHaTa OBp30 HapacTBa OjarojapeHue Ha
pa3pabOTEeHUTE TEXHOJOTHMHM 3a pEerynanus M KOHTPOJ Ha TEeXHUTe OOEMHM M Haii-Beue
MOBBPXHOCTHHU CBOWCTBA. 3a O-I00pOTO pazdupaHe Ha MOBEACHUETO HA HAHOYACTUIIUTE BHPXY
MEeMOpaHHHTE MOBBPXHOCTH € He0OX0AMMO N VItro u3cneqBane Ha MEXaHH3MUTE Ha 3aryba Ha
MEeXaHMYHa CTa0WJIIHOCT U pEOopraHu3alyaTra UM BbpXY pa3iIndHu MeMOpaHHu cuctemu. C
MIOMOIITA Ha Hal-TIPOCTUTE U yIOOHU MOHOCTIOWHHM MOJEIH OsXxa U3CeIBaHl MEXaHU3MHUTE Ha
JnecTabuiM3alisl W pEeopraHu3alus Ha pa3iMuyHU  KJIACMYeCKH WIM MOIu(pUUIUpaHU
HAHOPa3MEpHU MOJIEKYJTHHM aHCaMOJM, pa3lpbCHATH WM aJcOpOMpaHM BHPXY MOBBXHOCTTA
BB3/1yX/BOJa UM BBPXY MPEIBAPUTEIIHO U3TOTBEHA MOJIEIIHa MEMOpaHa.

21. T.V. Peshkova, I.L. Minkov, R. Tsekov, R.l. Slavchov, Adsorption of ions at uncharged
insoluble monolayers, Langmuir 32 (2016) 8858-8871, doi: 10.1021/acs.langmuir.6b02349

Abstract

A method is proposed for the experimental determination of the adsorption of inorganic
electrolytes at a surface covered with insoluble surfactant monolayer. This task is complicated
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by the fact that the change of the salt concentration alters both chemical potentials of the
electrolyte and the surfactant. Our method resolves the question by combining data for the surface
pressure versus area of the monolayer at several salt concentrations with data for the equilibrium
spreading pressure of crystals of the surfactant (used to fix a standard state). We applied the
method to alcohols spread at the surface of concentrated halide solutions. The measured salt
adsorption is positive and has nonmonotonic dependence on the area per surfactant molecule.
For the liquid expanded film, depending on the concentration, there is one couple of ions
adsorbed per each 3—30 surfactant molecules. We analyzed which ion, the positive or the
negative, stands closer to the surface, by measuring the effect of NaCl on the Volta potential of
the monolayer. The potentiometric data suggest that Na* is specifically adsorbed, while CI~
remains in the diffuse layer, i.e., the surface is positively charged. The observed reverse
Hofmeister series of the adsorptions of NaF, NaCl, and NaBr suggests the same conclusion holds
for all these salts. The force that causes the adsorption of Na*™ seems to be the interaction of the
ion with the dipole moment of the monolayer.

Pe3iome

[Ipemioxen e MeTon 3a €KCIIEPUMEHTATIHO OIpEACNITHE Ha aacopOuusTa Ha HEOPTaHUYHU
CIIEKTPOJIUTH  BBPXY  MOBBPXHOCT, TOKPUTA C  MOHOCIOW  OT  HEPa3TBOPUMO
MOBHPXHOCTHOAKTUBHO BEIIECTBO. Ta3m 3amaya ce ycloXKHsABa OT (hakTa, ye MpOMsiHATa Ha
KOHIIEHTpAllMATa Ha COJMUTE TNPOMEHS XUMUYHHUTE TMOTEHUUAIM Ha eJNEeKTPoJIuTa H
MOBHPXHOCTHOAKTUBHOTO BelIeCTBO. HammsaT MeTon pemaBa BBIPOca, KaTro KOMOWHHpaA
JAHHHUTE 32 MOBBPXHOCTHOTO HAJSTaHE B 3aBUCHUMOCT OT ILIOILITa HA MOHOCIOS MPU HAKOJIKO
KOHIICHTPALlUU Ha COJI C JJAHHUTE 332 PAaBHOBECHOTO HAJIATaHE HA Pa3TUYaHE HAa KPUCTAIH OT
MOBBPXHOCTHOAKTHBHOTO BEIECTBO (M3MOJ3BaHK 3a (DUKCHpaHE Ha CTAHIAPTHO CHCTOSHHE).
[Ipunoxuxme MeTrojga KbM aJKOXOJH, pa3THYalld Ce Ha MOBBPXHOCTTA HAa KOHIEHTPUPAHU
pa3TBOpHU Ha XanmoreHuau. Miamepenara agcopOius Ha CONU € MOJI0XKUTETHA U UMa HEMOHOTOHHA
3aBUCHUMOCT OT IIJIOIITA Ha MOJIEKYJIa MOBPXHOCTHOAKTUBHO BEIIECTBO. 32 MOHOCIHUEBE B TEUHO
pa3TerHaro ChbCTOSHUE, B 3aBUCHMOCT OT KOHIIEHTpAIHUITa, UMa eJ{Ha ABOWKA aIcOpOUpaHu HOHU
Ha Bcekn 3-30 MOJEKylIH TOBBPXHOCTHOAKTHBHO BEIIECTBO. AHATU3MpaxMe KOM WOH,
MOJIOKUTETTHUAT WM OTPUIATENHUAT, CTOU MO-0JM30 [0 MOBBPXHOCTTA, KaTO H3MEpPUXME
epekra Ha NaCl Bppxy Bonra morenmmana Ha MoHOCHOsS. [lOTEHIIMOMETPUYHUTE HaHHU
nokassar, 4ye Na® e cneunuduuno agcopbupan, noxaro Cl” octaBa B audy3HUS CIIOMH, T.€.
MOBBPXHOCTTA € TOJIOKUTETHO 3apefeHa. HabmonaBanara ooparHa cepusi Ha XodmMarictep Ha
ancopOuuute Ha NaF, NaCl u NaBr npeanonara, e ChIIoTO 3aKJII0UE€HUE BAXKH 32 BCHUKH TE3U
conmu. Cuyara, KOSTO MpeAn3BUKBa aacopOuusra Ha Na*, u3riexna € B3auMOJEHCTBUETO Ha
1iOHA C IUMOJHUS MOMEHT Ha MOHOCTIOSI.

22. Radomir 1. Slavchov, Ivan L. Minkov, Dimitrinka Arabadzhieva, Elena Mileva, Barrier
desorption from sparingly soluble alkanol monolayers on water under constant surface
tension, Nanoscience and Nanotechnology 18(1) (2017) 21-33, pexaktop/u: E. Balabanova,
E. Mileva, u3narencto: Bulgarian Academy of Sciences (BAS).

Abstract

The isobaric desorption of decanol and dodecanol monolayers is shown to proceed under mixed
barrierdiffusion control; the role of the convective diffusion is also discussed. The rate of
desorption is determined as a function of the compression of the monolayer, the surfactant
structure and the salt concentration. It is shown that the desorption rate increases as the monolayer
approaches the collapse point (in contrast to the existing literature models). For the liquid
expanded state of the monolayer, the dependence of the average desorption time of a surfactant
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molecule is a linear function of the area per molecule. The desorption rate changes with the salt
concentration and the structure of the amphiphile, correlating with the respective alteration of the
solubility of the alcohol crystals. A new method for determination of the solubility in water of
crystals of non-ionic amphiphiles is devised, which uses the combined data from 3 experiments:
spreading pressure of surfactant crystals, surface pressure vs. area isotherm and desorption
isobars.

Pe3rome

[Tokazano e, ye necopOuusATa HA MOHOCIIOEBE OT JIEKAHOJ M JIOJICKAHOJ B M300apHHU YCIOBHS
IIpOTHYA MOJI CMEeCeH OapuepHO-Iu(y3eH KOHTPOJ; 00ChIEHA € U poJisiTa Ha KOHBEKTHBHATA
mudysus. CkopocTTa Ha iecopOuus ce onpeneist Karo (pyHKIMS Ha KOMIIPECUsiTa Ha MOHOCHOS,
CTPYKTypaTa Ha NOBbPXHOCTHOAKTUBHOTO BEILECTBO U KOHLIEHTPALUATA Ha conTa. Jloka3aHo e,
4ye CKOpOCTTa Ha JIecCOpOIHs ce yBeanyaBa C MPHOIMKaBaHETO Ha MOHOCIOS KbM TOYKaTa Ha
KoJIafc (3a pasiuKa OT ChILECTBYBAIIUTE JIUTEPATypHU MOAEIH). 32 TEYHOTO PA3TErHATO
CBhCTOSIHHE Ha MOHOCIIOS 3aBHCHMOCTTAa Ha CPEJHOTO BpeMe 3a JecopOrusi Ha MOJeKyia
MOBBPXHOCTHOAKTUBHO BELIECTBO OT IUIOLITA HA MOJIEKYJa € JnHeitHa GyHkius. CkopocTTa Ha
necopOLus ce MPOMEHS B 3aBUCMMOCT OT KOHIIEHTpalusiTa Ha COJlTa M CTPYKTypara Ha
amuduia, KOETo KOpeaupa cbc ChOTBETHATA MPOMSHA HAa Pa3TBOPUMOCTTA Ha aJIKOXOJIHUTE
Kpuctanu. Pa3paboTeH € HOB METOJI 3a OIpe/ieIiHE HAa Pa3TBOPUMOCTTA BbB BOJIa Ha KPUCTAIH
Ha HeloHHU aMuUIN, KOUTO U3M0JI3Ba KOMOMHUPAHU JIJaHHU OT 3 €KCIIEpUMEHTAa: HaJlAraHe
Ha pa3TudaHe Ha kpuctaiau ot IIAB, nuzorepmMa Ha NOBBPXHOCTHOTO HAJIATAHE CHPSAMO IUIOLITA
Ha MOJIEKyJ1a 1 u300apa Ha jecopOouus.

23. 1. L. Minkov, E. D. Manev, S. V. Sazdanova, K. H. Kolikov, Effect of controlled volume
variation on the osmotic rate in aqueous solutions, Bulgarian Chemical Communications
50(1) (2018) 63-68.

Abstract

The evolution of the osmotic pressure in aqueous solutions was studied experimentally as a
function of time in two different regimes: of constant and variable solution volume. Quantitative
dependence of the solvent osmotic rate on the relative solution volume variation was established
as well. Glucose, a biologically active substance, was chosen as a reference solute for the
complex tests. A custom made osmotic cell was used. A novel operative experimental approach,
employing controlled limited variation of the solution volume was developed and applied for the
purpose. First of all, the obtained kinetic dependencies reveal strong divergence in the rates of
the process at the two experimental regimes. The rise of pressure is much faster at constant
solution volume, while the solvent influx is many times greater in the regime of variable volume.
Moreover, the rate of the osmotic process is being modified by varying the solution volume. We
consider the effects established here by means of an artificial semipermeable membrane to be of
relevance for the processes taking place in the real living cells and tissues.

Pesrome

EBomtonusaTa Ha OCMOTUYHOTO HaJsITaHe BbB BOJHU Pa3TBOPH € U3CIIe/IBaHA EKCIIEPUMEHTATHO
KaTo (yHKIMSI Ha BPEMETO B JBa Pa3IMYHHU PEKHUMa: Ha MOCTOSHEH U NMPOMEHJIMB 00eM Ha
pa3TBOpa. YCTaHOBEHa € M KOJIMYECTBEHAa 3aBHCHUMOCT Ha OCMOTHYHATa CKOpOCT Ha
pa3TBOPUTENST OT OTHOCHTENIHATA NMPOMsIHA Ha obOema Ha pa3TBopa. | moko3aTta, OMOJIOTHYHO
aKTHBHO BEILECTBO, Oelle n30paHa KaTo pedepeHTeH pa3TBOPUTEN 3a KOMIUIEKCHUTE TECTOBE.
N3non3Bana e cnenuanHo u3paboTeHa OCMOTHYHA KJIETKa. 3a 11eiTa € pa3paboTeH U MPHIOKEH
HOB OIEPATUBEH EKCIIEPUMEHTAJIIEH IOAXO0J, KOHTO H3MOJ3Ba KOHTPOJIUPAHO OTPAHUYCHO
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U3MeHEeHHe Ha o0ema Ha pa3TBopa. Ha mbpBO MsACTO, MOJIy4€HUTE KUHETUYHHM 3aBUCUMOCTH
pa3KpuBaT CUIHO pa3MHUHABaHE B CKOPOCTUTE HA IIpoLieca IIPU JIBaTa EKCIIEPUMEHTAIIHU PEXUMA.
HapacTtBaHeTro Ha HaJsraHeTO € MHOTrO MO-OBbpP30 MpPU MOCTOSHEH 00eM Ha pa3TBOpa, JI0KaTo
MPUTOKHT HAa Pa3TBOPHUTE] € MHOTOKPATHO MO-TOJIIM B PeXHMM Ha mpoMeHiuB obem. Hermio
[I0BEYE, CKOPOCTTa HA OCMOTUYHMS POLIEC C€ MIPOMEHsI Ype3 NMpoMsiHa Ha o0emMa Ha pa3TBopa.
CwMmsTame, 4ye YCTAaHOBEHUTE TYK €(EKTH C MNOMOIITa Ha HM3KYCTBEHA MOJIYIPOIMYCKIHBA
MeMOpaHa ca OT 3HaYeHHE 3a MPOLIECUTE, IPOTUYALLY B PEATHUTE KUBU KIETKH U ThKAHU.

24. lvan L. Minkov, Dimitrinka Arabadzhieva, Ibrahim Salama, Elena Mileva, Radomir I.
Slavchov, Barrier kinetics of adsorption-desorption of alcohol monolayers on water under
constant surface tension, Soft Matter 15 (2019) 1730-1746, doi: 10.1039/c8sm02076k

Abstract

The desorption of spread decanol and dodecanol monolayers at controlled constant surface
tension is shown to proceed under mixed barrier-diffusion control; the role of the convective
diffusion is also discussed. The desorption rate is measured as a function of the density of the
monolayer and the temperature. The rate of barrier desorption increases as the monolayer
approaches the collapse point, reaching an infinite value. The average desorption time of an
adsorbed dodecanol molecule increases linearly with the area per molecule, and is phase-specific
— it is higher for the liquid condensed state of the monolayer than for the liquid expanded. The
desorption rate increases with temperature; the activation energy for desorption is independent
of the compression and the surface phase. The increase of the intensity of convection is shown
to produce a vanishingly thin diffusion layer and causes the desorption to proceed under pure
barrier control. A schematic map of the adsorption—desorption regimes acting as a function of
time and intensity of the convection is constructed. General expressions for the rate of adsorption
and desorption of alcohols are formulated.

Pe3rome

JleMOHCTpHpaHO € 4Ye JecopOIusITa Ha MOHOCIOEBE OT JIEKaHOI M JOJCKAaHOI B PEXHM Ha
MIOCTOSIHHO NMOBBPXHOCTHO HAMpeKEeHUeE MPOTHYA IPU cMeceH OapuepHo-1u(y3HOHEH KOHTPOI;
o0Och/IeHa € U pojsiTa Ha KOHBEKTHBHATa Audy3usa. CkopocTTa Ha JecopOLus ce u3MepBa KaTto
(GyHKIIMS Ha TUTBTHOCTTA Ha MOHOCJOs M Temriepatypara. CkopocTTa Ha GapuepHaTa JecopOrus
ce yBelMuYaBa C MPHUOIIKABAaHETO HAa MOHOCIOS KbM TOUYKaTa Ha KOJAIC, KaTo JOCTHTa
6e3kpaiiHa ctoifHocT. CpeHOTO BpeMe 3a JecopOuus Ha ajcopOupaHa MOJIEKyJsa JO0JeKaHO
HapacTBa JIMHEHHO C TUIOIITa HAa MOJIEKyJia U € ($a30BO CIEMU(PUIHO — TO-BUCOKO 332 TEYHO
KOH/ICH3UPAHO CBHCTOSHHWE Ha MOHOCJOS, OTKOJKOTO 3a TEYHOTO pa3TerHaTo ChCTOSHHE.
CkopocTtTa Ha JecopOIMsl ce yBelnMdYaBa C TeMIepaTypara; AKTHBHpamiaTa CSHEprus 3a
necopOIMsl HE 3aBUCH OT KomIpecuara M (¢aszara Ha NoBbpxHOCTTa. llokazano e, ue
YBEIIMYaBaHETO HA MHTCH3MBHOCTTA HAa KOHBEKIUATA BOJIU JI0 00pa3yBaHETO Ha MPEHEOPEKIMO
THHBK TU(PY3MOHEH CJIOH M Kapa JecopOuMATa Ja MpPOTHYa MPHU YUCTO OapuepeH KOHTPOIL.
[TocTtpoeHa e cxemaTHYHA KapTa Ha PEXHMUTE HA ajcopOIus-mecopOnus, AeHCTBAI KaTo
(GyHKIMS Ha BPEMETO W MHTEH3WBHOCTTA Ha KOHBeKuusATa. PopmynupaHu ca oOLIM U3pas3u 3a
CKOPOCTTa Ha aJIcopOITus U JeCOpOIMs Ha aTKOXOJIH.
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25. lvan L. Minkov, Iglika M. Dimitrova, Dimitrinka Arabadzhieva, Elena Mileva, Radomir 1.
Slavchov, The cause of accelerated desorption of sparingly soluble dodecanol monolayers:
Convection or leakage?, Colloids and Surfaces A: Physicochemical and Engineering Aspects
629 (2021) 127414, doi: https://doi.org/10.1016/j.colsurfa.2021.127414

Abstract

The dissolution of sparingly soluble surfactants from spread monolayers is a complex multi-
staged process. The desorption of dodecanol from the surface of water follows mixed
barrier/diffusion kinetics only in the first stages of the dissolution. Significant acceleration of the
desorption has been observed experimentally after this initial period, which has been
hypothesized to be due to onset of convective diffusion; the source of convection, however, has
never been identified. The goal of this work is to investigate the question through desorption
experiments under controlled convection and respective modeling of the process under mixed
barrier/convective diffusion control. Several hypotheses for the cause of the accelerated
desorption have been tested. The analysis has shown that natural convection, Marangoni
convection, convection due to the motion of the mechanical barrier of the Langmuir trough, and
artificial convection caused by an electromagnetic stirrer cannot produce desorption rates of the
observed magnitude. These findings convincingly prove for the first time that the convective
diffusion has less of a role in the transport process than previously thought. The most likely
reason for the acceleration is identified as leakage through the movable barrier. The rate of this
leakage is estimated form the experimental data. Implications for the use of adsorption isobars to
study desorption kinetics are discussed.

Pe3rome

Pa3zrtBapsiHeTo Ha ci1abOpa3TBOPUMHU IOBBPXHOCTHOAKTHBHM BEIECTBA OT MOHOCIIOEBE €
CJI0’KEH, MHOTO€eTaIeH rnpotiec. /lecopOuusra Ha J0JEKaHOJ OT MOBBPXHOCTTA Ha BOJlaTa CJe/1Ba
cMeceHa OapuepHa/Tudy3MOHHa KHHETMKAa caMO B IIbPBUTE €Tald Ha pPa3TBAPSHETO.
ExcriepumeHnTanHo € HaOl0/1aBaHO 3HAYMTENIHO YCKOpsSBaHE Ha JecopOIusTa ciiel TO3U
HayvajeH Mepuo, 3a KOEeTO ce MpeJroara, ye ce IbJKH Ha osiBaTa Ha KOHBEKTUBHA AU(Dy3us;
M3TOYHUKBT HAa KOHBEKLMs o0ade Taka U He € uaeHTuduiupan. Llenta Ha HacTos1aTa padboTa e
Jla ce U3cie/iBa TO3U BBIIPOC Upe3 eKCIEPUMEHTH 3a JeCOpOIHs Ype3 KOHTPOJIMpPaHa KOHBEKIUS
U MOJIeJIMpaHe Ha Ipolieca MpU cMeceH OapuepeH/KOHBEKTUBEH AU(PY3MOHEH KOHTpoid. bsxa
IIPOBEPEHH HAKOJIKO XUITOTE3U 3a MPUYMHATA 32 YCKOpeHaTa JecopOuus. AHAIU3bT MOKa3a, ye
€CTECTBCHATa KOHBCKIMsI, KOHBCKIUATA Ha MapaHFOHI/I, KOHBEKIUsATA, AbJIKalla C€ Ha
JBIDKEHUETO Ha MexaHWyHaTa Oapuepa Ha JlaHrMmiopoBara BaHa, KakTO M H3KYCTBEHAaTra
KOHBCKIUA, TPCAU3BUKAHA OT CJICKTPOMAarduTHa 6Lp1<am<a, HE Morar Ja npeanu3BuKaT CKOPOCT
Ha jgecopOuus ¢ HabM0JaBaHaTa BEIMYMHA. Te3U KOHCTATalMM 3a IbPBH IbBT yOEAUTENIHO
JI0Ka3BaT, 4e KOHBEKTUBHATA AU(PY3Us UMa IO-MaJIKa poJisl B Ipolieca Ha MPEHOC, OTKOJIKOTO ce
cmsTamie gocera. Karo Haii-BeposiTHa MpUYMHA 32 YCKOPEHHETO €€ IMOCOYBa M3TUYAHETO Mpe3
nojaBwxkHata Oapuepa. CkopocTTa Ha TOBa U3THYaHE € OIEHEHa Bb3 OCHOBAa Ha
eKCIIepUMEHTATHUTE AaHHU. OOCHIEHH Cce MOCIEAMIUTE OT M3IMOJI3BAHETO Ha aJCOPOLMOHHU
n300apu 3a u3cieBaHe Ha KWHETUKATa Ha 1ecopOLusTa.
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26.  Dimitrinka Arabadzhieva, Anna Y.Gyurova, lvan Minkov, Alexander Chinarev, Elena
Mileva, Fine-Tuning of Bulk and Interfacial Characteristics of Two-Antennary Oligoglycines in
Agueous Solutions, Colloids and Surfaces A: Physicochemical and Engineering Aspects 630
(2021) 127591, doi: https://doi.org/10.1016/j.colsurfa.2021.127591

Abstract

The structure of the two-antennary oligoglycines molecules presumes a complex interplay of
their bolaamphiphilic nature and the possibility for the onset of Polyglycine Il structural motifs
in aqueous solutions. These tendencies lead to the appearance of various supramolecular self-
assemblies (tectomers). The complex fluid formulations, which contain them, exhibit high
potential for the application of easy fine-tuning procedures. In the present study the possibility
for smart regulation of the properties of aqueous solutions of CgHie(-CH2-NH-Glys)2(T2-Cs-
Glys) is investigated through the variations of pH and changes of the initial incubation time of
the systems. A combined investigation protocol, including Dynamic Light Scattering, Profile
Analysis Tensiometry, and microscopic Thin-Liquid-Film techniques is developed. The key
results are: (1) the size distribution is bimodal in acidic conditions (pH < 6.0) and becomes visibly
mono-modal for pH > 7.1; (ii) upon increase of the solution pH the dimensions of the tectomers
is shifted towards larger structural entities. These tendencies are enhanced with the raise of the
initial incubation time of the aqueous systems. The study permits to draw essential conclusions
about the possible coupling mechanism of bulk and interfacial phenomena, and gives key
grounds for further fine-tuning of the tectomer-formation phenomena. The obtained results add
important new knowledge about the nature of these new materials in view of possible applications
in the development of e.g. drug nanocarriers, for extraction of various impurities from water
media, etc.

Pe3rome

Crpykrypara Ha MOJIEKYJIMTE Ha [BYaHTCHHHUTE OJIMTOIVIMIIMHU IIpeAroyara CJI0)KHa
B3alMOBpB3Ka MEXIy TsIXHaTa OojaamM(puiIHa NMPUPOAA U BB3MOKHOCTTA 332 BB3HMKBAaHE Ha
[Tomurmunue I cTpykTypu BBB BOJHM pPa3TBOpU. Te3u TEHIEHIMM BOJAT OO MOsBaTa Ha
pa3IMYHMA HAAMOJEKYIHU arperaTd (Tekromepu). ClOXKHUTE T€YHH (HOPMYIHPOBKU, KOUTO
ChIBPKAT TEKTOMEPH, MMOKA3BaT 3HAYUTEIICH NOTEHIMAN 3a (PMHA HACTPOHKa, upe3 MpujiaraHe
Ha CPAaBHUTEJIHO NPOCTH €KCIIEPUMEHTAIHU IpoLeaAypH. B HacToAm[0TO U3cneaBaHe € mpoyyeHa
BB3MOKHOCTTA 32 MHTEIIMTCHTHO PErylIMpaHe Ha CBOWCTBaTa Ha BOJHUTE pa3TBopu Ha CgHie(-
CH2-NH-Glys)2(T2-Cg-Glys) upe3 Bapuanuu Ha pH ¥ mpoMeHH B HAYalHOTO BpeMe Ha
UMHKYyOaius Ha cucremute. PazpaboTeH € KOMOMHMpaH MPOTOKOJ 3a M3CIEBaHE, BKIIOYBAIL
JUHAMHYHO pa3ceiiBaHe Ha CBETJIMHATa, TEH3HMOMETpHsl 3a aHalu3 Ha NOpopuiInTe HU
MHUKPOCKOIICKM TEXHMKH 33 TBbHKM TeyHH ¢uiaMu. OcHOBHUTE pe3ydaratd ca: (1)
pasnpeelIeHUETO Ha pa3MEPHUTE Ha arperaTuTe € OMMoaanHo B kuceanHau ycioBus (pH < 6,0)
U cTaBa BUAMMO MOHOMOZanHo 3a pH > 7,1; (ii) npu yBenuuaBane Ha pH Ha pa3TBOpa pazmepuTte
Ha TEKTOMEPUTE CE€ M3MECTBAT KbM IMO-TOJEMH CTPYKTYpHU €IUHUIM. Te3u TeHACHIUU ce
3aCMJIBAT C yBEJIMYaBaHE Ha IIbPBOHAYAHOTO BpeMe Ha MHKYOMpaHE HAa BOJHUTE CHCTEMH.
N3cneaBaneTo 1mo3BosisiBa Jja c€ HAMpaBsT ChIIECTBEHU M3BOAM 33 Bb3MOKHUTE B3aUMOBPB3KU
MeXy 00eMHHUTE U MeXAy(ha30BHUTE SBJICHUS U J1aBa OCHOBATA 3a MO-HATATBIIHO MPELU3UPaHe
Ha SBJIEHUSATA CBBP3aHU ¢ 0Opa3zyBaHe Ha TekTomepute. [lomyuenuTe pe3ynraTi 100aBsAT HOBU
3HAHMA 3a PUPOJAaTa Ha T€3M HOBM MAaTEpUAIM C OIJIE] HA Bb3MOKHUTE UM MPUIIOKEHUS MIPU
pa3paboTBaHETO Ha JIEKApCTBEHN HAHOHOCUTENH, 32 U3BJIMYaHE Ha Pa3INYHU IPUMECH OT BOJHU

cpenu u Jp.

19



. ac. 1-p Mean JIrobomupoB MuHKOB PE3IOMETA HA HAYYHUTE ITYBJIMKAIIUU

27.  Boyan Peychev, Dimitrinka Arabadzhieva, Ivan Minkov, Elena Mileva, Stoyan K.
Smoukov, Radomir I. Slavchov, Measuring the Adsorption of Electrolytes on Lipid Monolayers,
J. Phys. Chem. Letters 14 (2023) 4652-4656, doi: https://doi.org/10.1021/acs.jpclett.3c00795

Abstract

The interactions between ions and lipid monolayers have captivated the attention of biologists
and chemists alike for almost a century. In the absence of experimentally accessible concentration
profiles, the electrolyte adsorption remains the most informative quantitative characteristic of the
ion-lipid interactions. However, there is no established procedure to obtain the electrolyte
adsorption on spread lipid monolayers. As a result, in the literature, the ion-lipid monolayer
interactions are discussed qualitatively, based on the electrolyte effect on more easily accessible
variables, e.g., surface tension. In this letter, we demonstrate how the electrolyte adsorption on
lipid monolayers can be obtained experimentally. The procedure requires combining surface
pressure versus molecular area compression isotherms with spreading pressure data. For the first
time, we report an adsorption isotherm of NaCl on a lipid monolayer as a function of the density
of the monolayer. The leading interactions seem to be the osmotic effect from the lipid head
groups in the surface layer and ion-lipid association.

Pe3iome

B3aumopeiicTBusitTa MeX1y HOHMTE W JIMIIMJHUTE MOHOCJIOEBE IPHUBIMYAT BHUMAHHETO Ha
O0MOJIO3M M XMMHULM Bede IouTu BeK. [Ipu nmmcata Ha eKCIEPUMEHTATHO JIOCThIIHM
KOHIICHTPALIMOHHU TPO(HIIN, eJIeKTPOJIUTHATA aacopOuusi ocraBa Hal-MHQOpPMaTHBHATA
KOJIMYECTBEHA XapaKTEPUCTUKA HAa WOHHO-JIMIIMIHUTE B3aUMOJCHCTBUSA. BbpIpeku ToBa HiMa
YCTaHOBEHA IMpolie/lypa 3a IOJIydaBaHE Ha aAcopOLMATa Ha EJNEKTPOJIUT BbPXY JUIUIHU
MOHOCJOeBe. B pesynrar Ha TOBa B JMTEparypara HOHHO-IUIMIHUTE MOHOCJIONHU
B3aMMOJICHCTBUS ce 00CHKIAT KaueCTBEHO, Bb3 OCHOBA Ha €(peKTa Ha €JEeKTPOJIUTa BbPXY IO-
JIECHO IOCTBIIHUTE IPOMEHIIMBH, KaTO HAIIpUMEpP NOBBPXHOCTHOTO HaIpexeHue. B HacTosdmara
paboTa JeMOHCTpUpaMe Kak aIcopOIusTa Ha eIEKTPOIUT BbPXY JIMITUIHU MOHOCTIOEBE MOXKE J1a
Oble M3cleBaHa eKcIepuMeHTanHo. [Ipoueaypara M3uMCKBa KOMOMHUpaHE Ha JaHHU 3a
M30TEPMH Ha MOBBPXHOCTHOTO HaJAraHe CHOpsAMO MOJIEKyJHaTa IUIONl W JaHHU 3a
PaBHOBECTHOTO HajsraHe Ha pastudaHe Ha [IAB. 3a mbpBH BT MOKa3BaMe aJCOPIIIMOHHATA
n3orepma Ha NaCl BbpXy JUNUIAEH MOHOCIOW KaTo (PyHKLHMS Ha IJIBTHOCTTa HA MOHOCIOS.
W3rnexna, ye BOAEUIMTE B3aUMOJCHCTBUS Ca OCMOTHUYHHAT €PEeKT OT JUMUIHUTE TIIaBHU TPYIHU
B IIOBBPXHOCTHHUS CJIOM M MNOHHO-JIMIUIHATA ACOLUALINS.

28.  Anna Gyurova, Dimitrinka Arabadzhieva, lvan Minkov, Ljubomir Nikolov, Elena
Mileva, Impact of Temperature Variations on the Entrapment of Bacterial Endotoxins in
Aqueous Solutions of Four-Antennary Oligoglycines, Colloids and Interfaces 7(4) (2023) 62,
doi: https://doi.org/10.3390/colloids7040062

Abstract

Specific self-assembly is registered in aqueous solution formulations based on four-antennary
oligoglycines (T4), namely a spontaneous onset of highly ordered nanostructures — tectomers.
This phenomenon is initiated by the action of hydrogen-bonding interactions that promote
molecular recogni-tion propensities involving Polyglycine-1l-type non-canonical architecture.
The result is the formation of positively charged supramolecular entities. These have high
potential to capture bacterial endotoxins, like lipopolysaccharides (LPSs). By now, it has been
established that the overall properties of these systems can be precisely regulated and gradually
changed through fine-tuning the parameters in the aqueous environment (composition, pH, etc.).
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One unexplored option is to clarify the impact of temperature variations. The aim of the present
study is to implement systematic investigations on how changes in temperature influence the
various options for the removal of trace LPS quantities, captured by the T4 tectomers. The
additional goal is to verify the possibility to develop consecutive paths of recovering the extra
T4 quantities that have not participated in the formation of T4+LPS complexes. Some prospects
for further applications, e.g., in medicine and pharmaceutics, are also generally outlined.

Pe3rome

YcranoBeHo e crienupuuHa CaMOOPTraHU3alysl BbB BOAHM Pa3TBOPH HAa OCHOBATa HA YETHPU-
aHTeHHU osurorauuuHu (T4), a MMEHHO CIIOHTaHHO BB3HMKBAHE Ha BUCOKOIIOJPEICHU
HAaHOCTPYKTYpHU — TeKTOMepH. T03u ()eHOMEH ce MHHIMUpA OT JCHCTBHETO HA BOJOPOJIHHU
BPB3KH, KOUTO IOJCWJIBAT CKJIOHHOCTTa KbM MOJIEKYJIHO pa3llo3HaBaHe U OOpa3yBaHETO Ha
HEKaHOHMYHA CTpyKTypa Tun nosuraunuH II. PesynraTsT e oOpasyBaHe Ha IOJOXKHUTEIHO
3ape/leH! HaJMOJIEKYJHU KOMIUIEKCH. Te MMaT BHUCOK IOTEHIMal Ja yJaBAT OakTepualHU
€HJ0TOKCHHH, KaTo Hampumep Junononuzaxapuau (LPS). Jlocera e ycraHoBeHo, ye 00muTe
CBOWCTBA Ha TE€3M CHUCTEMH MOraT Ja ObJaT MPELU3HO PEryIMpaHH U IMOCTENEHHO MPOMEHSHH
ype3 (¢uHA HacTpoilka Ha IapaMeTpure Ha BoaHara cpeaa (cbcraB, pH u nap.). Egna or
HEU3CJIEIBAHUTE Bb3MOXKHOCTH € J1a C€ U3SICHU BIMSHUETO Ha TeMIepaTypHuTe npomenu. Llenra
Ha HACTOSIILIOTO M3CJIE/IBAHE € Jja Ce MPOBE/IE CUCTEMATUYHO U3CJIE/IBAHE 3a TOBA KaK IPOMEHUTE
B TeMmIepaTypara BIUSSAT BbpPXY pa3JIMYHUTE BapUaHTH 3a OTCTPAHABAHE Ha HUCKU
KoHUeHTpauuu oT LPS BBB BOjieH pa3TBoOp, Upe3 yiaaBgHe oT Tekromepure T4. JlombiHuTenHa
Lesl € Jja ce MPOBEepU BB3MOXKHOCTTA 3a pa3paboTBaHE Ha IBTHUILA 3a Bb3CTAHOBSABAaHE Ha
KoiuuecTBaTa T4, KOMTO He ca yyacTBasid B oOpa3yBaHeTo Ha komiuiekcure T4+LPS. Karo usiio
ca OUepTaHU U HIKOU NEPCHEKTUBH 3a MO-HATATBIIHU [IPUIIOKEHUS, HAIIPUMEDP B MEIUIIMHATA U
(dapmarieBTHKAaTA.

29. Ivo Grabchev, Albena Ivanova, Evgenia Vasileva-Tonkova, Ivan Minkov, Sensing and
Microbiological Activity of a New Blue Fluorescence Polyamidoamine Dendrimer
Modified with 1,8-Naphthalimide Units, Molecules 29(9) (2024),
doi:10.3390/molecules29091960

Abstract

A novel second-generation blue fluorescent polyamidoamine dendrimer peripherally modified
with sixteen 4-N,N-dimethylaninoethyloxy-1,8-naphthalimide units was synthesized. Its basic
photophysical characteristics were investigated in organic solvents of different polarity. It was
found that in these solvents, the dendrimer is colorless and emitted blue fluorescence with
different intensities depending on their polarity. The effect of the pH of the medium on the
fluorescence intensity was investigated and it was found that in the acidic medium, the
fluorescence is intense and is quenched in the alkaline medium. The ability of the dendrimer to
detect metal ions (Pb?*, Zn?*, Mg?*, Sn?*, Ba?*, Ni?*, Sn?*, Mn?*, Co?*, Fe3*, and AI®*) was also
investigated, and it was found that in the presence of Fe**, the fluorescent intensity was amplified
more than 66 times. The antimicrobial activity of the new compound has been tested in vitro
against Gram-positive B. cereus and Gram-negative P. aeruginosa. The tests were performed in
the dark and after irradiation with visible light. The antimicrobial activity of the compound
enhanced after light irradiation and B. cereus was found slightly more sensitive than P.
aeruginosa. The increase in antimicrobial activity after light irradiation is due to the generation
of singlet oxygen particles, which attack bacterial cell membranes.
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Pe3rome

Cunte3upan Oemie HOB CHHBO (DIIYOPECLEHTCH MOJMAMHUI0AMUHOB JICHIPUMEP OT BTOPO
nokoJieHne, Mmoauduuupan no nepudepusta ¢ mecrHagecet 4-N,N-auMeTHIAHUHOCTHIIOKCH-
1,8-nadranamuaan ocrarbii. OCHOBHUTE MY (POTODU3NYHYN XapaKTEPUCTUKH OXa U3CIIECIBAHH
B OPraHUYHU Pa3TBOPUTEIIH C pa3inyHa NOJISApHOCT. belle ycTraHOBEHO, Ye B T€3U pa3TBOPUTEIN
JICHAPUMEPBT € Oe3lBEeTEeH W HM3Ib4YBa CHHS (DIYOpPECHEHIUS C pa3iudHa WHTECH3UBHOCT B
3aBHCUMOCT OT TSXHaTa MOJISIpHOCT. M3ciensaHo e BimsHUeTo Ha pH Ha cpemara BBpXY
WHTECH3UBHOCTTA Ha (DIyOPECIEHIIUATA U € YCTAaHOBEHO, Y€ B KUCela cpesia (IIyopecleHIUsTa €
WHTCH3MBHA, JIOKHTO B aJIKaJIHA cpejla ce HaOmronaBa raceHe. M3cnensana € U CriocoOHOCTTa Ha
NeHpuMepa a oTKpuBa MeTannu ifonn (Pb?*, Zn?*, Mg?*, Sn?*, Ba?*, Ni**, Sn**, Mn?*, Co?*,
Fe3*, u AI*) u e ycraHoBeHO, ue B mpuCchCcTBHETO Ha Fe* MHTeH3nTeTHT Ha duryopecieHusTa
ce ycuJIBa rmoBede oT 66 mbTH. AHTUMUKpPOOHATa aKTUBHOCT Ha HOBOTO ChE/IMHEHHE € TECTBAaHA
in vitro cpeury rpaM-ToJOXHTEICHN OakTepuu B. cereus u rpam-oTpunarencHu Oakrepuu P.
aeruginosa. TecroBere ca NpoBeneHHM Ha THMHO W CieJ OONbYBAHE C BUIMMA CBETJIMHA.
AHTHMHUKpOOHATA aKTUBHOCT Ha ChEIMHEHHUETO CE€ 3aCHJIBA ClIe/l 0OJIbUBAHE ChC CBETIIMHA U CC
yCcTaHOBsiBa, 4€ B. cereus e Manko mo-yyBcTBUTEIEH OT P. aeruginosa. YBenuyaBaHeTo Ha
AHTUMHUKPOOHATa aKTMBHOCT CJiel 00TbYBAHETO ChC CBETJIMHA C€ JBJDKU Ha TEHEPUPAHETO Ha
CHHIJICTHH KHCJIOPOJHH YaCTHIIM, KOUTO aTaKyBaT MEMOpaHNUTE Ha OAKTEPHATHUTE KIECTKH.

30. Boyan Peychev, Dimitrinka Arabadzhieva, Ivan Minkov, Elena Mileva, Radomir
Slavchov, Quantifying the Hydrophobic Effect per CF, Moiety from Adsorption of Fluorinated
Alcohols at the Water/Oil  Interface,  Molecules 29(7) (2024)  1421-0,
doi:10.3390/molecules29071421

Abstract

Amphiphilic fluorocarbon substances are a trending topic of research due to their wide range of
applications accompanied by an alarming environmental and health impact. In order to predict
their fate in the environment, use them more economically, develop new water treatment
methods, etc., a better understanding of their physicochemical behavior is required. Their
hydropho-bicity in water/oil systems is particularly sensitive to one key thermodynamic
parameter: the free energy of transfer of a perfluoromethylene group from oil to water. However,
for the -CF, — moiety, the transfer energy values reported in the literature vary by more than
+25%. Due to the exponential relationship between this energy and the adsorption constants or
the partition coefficients, such an uncertainty can lead to orders of magnitude error in the
predicted distribution of fluorinated species. We address this problem by presenting an
experimental determination of the hydrophobic effect of a -CF, — moiety with a greater certainty
than currently available. The transfer energy is determined by measuring the interfacial tension
of water | hexane for aqueous solutions of short-chained fluo-rotelomer alcohols. The obtained
results for the free energy of transfer of a -CF, — moiety from oil to water are 1.68 = 0.02 x RTo
, 1.75 £ 0.02 x RTo, and 1.88 + 0.02 x RTop at 288.15 K, 293.15 K, and 303.15 K, respectively.

Pe3rome

AmMdudunauTe GryopoBBITIEBOIOPOIN Ca aKTyajHa TeMa 3a U3CJICIBaHe TTOPAI MIUPOKUS UM
CHEKTHP OT MPUIIOKEHUS, a CHIIO0 M OT HETATUBHOTO MM BB3JICHCTBHE BHPXY OKOJIHATA Cpelia U
3M[paBETO Ha XOpara. 3a Ja ce MPeABHUIM Cha0aTa UM B OKOJIHATA Cpefia, Kak Jla ce M3MOI3BaT Mo-
MKOHOMHYHO, J1a C€ pa3pabOoTAT HOBU METOH 32 MPEYHCTBAHE HA BOJIU U T.H., € HEOOXOIMMO I10-
n00po pazdoupane Ha PUBUKOXUMUYHOTO UM TMOBeJeHUE. TsaxHaTa XuapodoOHOCT B CUCTEMHUTE
BOJa/Macio € OCOOCHO UYBCTBUTEIHA KbM EAWH KIIOYOB TEPMOJWHAMUYCH MapaMeThp:
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cBOOO/IHATAa €HEPrusi Ha MPEHOC Ha nepdIyopoMeTHIeHOBa Ipyla OT MaclioTO KbM BOJATA.
CroitHocTHTE Ha eHeprusTa Ha npeHoc 3a -CF2 — octaTpk, IOCOUYEHH B JIUTEpaTypara, Bapupar
c noBedye oT *25%. Ilopagu eKClOHEHLMaJHaTa 3aBUCUMOCT MEXIYy Ta3d CEHEprus Hu
KOHCTaHTHTE Ha ajacopOIus WM Koe(UIMeHTUTEe Ha paslpeneisHe, MOA0O0HAa Bapuanus B
CTOMHOCTTHTE MOJKE /2 IOBEJIE 0 IPEIIKU OT LSUI IMOPSAABK IPH MPEACKAa3aHOTO pa3npeaeieHue
Ha (hayopupanute Mosiekyau. Hue npeanarame perieHue Ha To3u IpoOiieM, upes ca
1,68 + 0,02 x RTo, 1,75 + 0,02 x RTo u 1,88 + 0,02 x RTo crorBeTHO npm 288,15 K, 293,15 K
u 303,15 K.

31.  Boyan Peychev, Dimitrinka Arabadzhieva, lvan L. Minkov, Iglika M. Dimitrova, Elena
Mileva, Stoyan K. Smoukov, Radomir I. Slavchov, Measuring the Equilibrium Spreading

Pressure — A Tale of Three Amphiphiles, Molecules 29(17) (2024), doi:
https://doi.org/10.3390/molecules29174004
Abstract

A surfactant’s equilibrium spreading pressure (ESP) is the maximum decrease in surface tension
achievable at equilibrium below the Krafft point. Difficulties in measuring the ESP have been
noted previously but no well-established experimental protocols to overcome them exist. We
present a case study of three solid amphiphiles with different propensities to spread on the air—
water interface. Starting with the partially water soluble n-dodecanol (C12H2s0H), which spreads
instantaneously. The strong Marangoni flows associated with the spreading result in the
dislocating of the Wilhelmy plate or crystals attaching to it. A temporary mechanical barrier in
front of the spreading crystals mitigates the flows disturbing the plate. Presaturating the subphase
with the amphiphile prevents the establishment of dynamic steady states, reduces the standard
error by a factor of three and causes faster equilibration. The perfluoroalkylated analog of
dodecanol (11:1 fluorotelomer alcohol, Ci1F23CH20H) is slow spreading. With surfactant
crystals on the interface, the surface pressure reaches a pre-equilibrium plateau within an hour,
followed by equilibration on day-long timescales. We show that it is better to estimate the ESP
by averaging the values of multiple pre-equilibrium plateaus rather than waiting for equilibrium
to be established. Finally, the nonspreading amphiphile DPPC exhibits a large barrier for the
mass transfer from the DPPC crystal to the aqueous surface. This was overcome by introducing
a volatile, water-immiscible solvent deposited on the surface next to the crystals to facilitate the
spreading process and leave behind a monolayer.

Pe3rome

PaBHOBECHOTO HajsiraHe Ha pa3THYaHE Ha MOBBPXHOCTHOAKTHBHO BemiecTBo (ESP)
MIpeICTaBIsIBa MAaKCUMAIIHOTO MOHM)KEHUE Ha TOBBPXHOCTHOTO HANPEXKEHUE, KOETO MOKE J1a ce
MIOCTUTHE B PAaBHOBECHO ChCTOsIHME Mo Temrnieparyparta Ha Kapadr (Krafft point). Tpyanoctute
npu usMepBaHero Ha ESP ca nuckyrmpanm W npeau, HO HE ChIIECTBYBAaT YTBBPACHU
€KCIIEPMMEHTAIHHU IPOTOKOJIH 3a MPeo10IABaHeTo UM. IIpencrassame nzcineaBate Ha TpU TBBPAU
ampuduia c pazTudHa CKIIOHHOCT Ja C€ pa3ThJaT Ha (pa30BaTa rpaHuIla Bh3yX-Boja. YacTuuHO
pa3TBOpUMHUA BbB Bojia n-nojaekanon (C12H2s0OH) ce paszcTiiia MUTHOBEHO Ha (a3oBaTa rpaHHIIA.
Cunnusat MapaHronu eekTt, CBbp3aH ¢ pa3THYaHeTO, BOJM J0 U3MECTBAHE Ha IJIAaCTMHKAaTa Ha
Bunxenmu unm 0 NpUKpensiHe Ha KPUCTAIN HOBBPXHOCTHOAKTUBHO BeiecTBO (ITAB) kbM Hes.
[TocTaBsiHeTO Ha BpeMeHHAa MeXaHWYHA Mperpajaa mpeja pa3THYallUTe ce KPUCTAId HamallsBat
MIOTOLIMTE, KOUTO U3MECTBAT IulacTuHaTa. lIpenBapuTenHoTo HacuIlaHe Ha BOJHATA MOAJIOKKA
c [TIAB, npegoTBpaTsBa nosBaTa Ha pa3JIYHU CTAllMOHAPHU ChCTOSHUS, HAMaJIsIBa /10 TPU IbTH
CTaHJapTHATa TpelIka Ha €KCIepPUMEHTa M BOAM IO MO-ObP30TO JOCTUTAaHE HAa paBHOBECHE.
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[TepdayopoalkuaupaHusT aHAIOT Ha JojekaHoua ((diryoporenomep ankoxod 11:1, c11r23cH20H)
ce pastmya OaBHo. Cnex HaHacsHero Ha Kpuctamu oT IIAB Ha ¢asoBata rpanuna,
IIOBBPXHOCTHOTO HAJSATAHE JOCTUIA KBA3U-PABHOBECHO IUIATO B PAMKUTE HA €IMH 4ac, a CJe]
OKOJIO €THO ICHOHOIIIME ce I0CTUTa U paBHOBecHe. [loka3Bame, ue e mo-go0pe na ce onenu ESP
4ype3 OCpeAHsIBaHE HA CTOMHOCTUTE HA MHOXECTBO KBa3M-PaBHOBECHM IUIATA, OTKOJIKOTO Jia ce
M34YaKkBa YCTaHOBSBAHETO Ha paBHOBecue. M Hakpas, Hepastuuamusar ce aunug DPPC, kolito
J€MOHCTpHpA rojisiMa eHepreTuyHa 6apuepa 3a MPeHOC Ha €JMHUYHU MOJIEKYJIM OT KpUCTaja Ha
DPPC xbM BomHaTa mOBBPXHOCT. [IpoOiieMbT ¢ nurcara Ha pa3ThyaHe € MPEOAOJSH 4pes3
n00aBsiHE Ha JIETJIMB, HECMECBALI] CE C BO/Ia pa3TBOPUTEII, KOMTO ce HaHacs BbPXY IOBbPXHOCTTA
Ha kpuctanute [1AB, 3a 1a cTane BB3MOXEH MPOLECHT HA pa3THYaHE M Ja ce oOpasyBa
MOHOCJIOHN.

32.  Radomir Slavchov, Boyan Peychev, Ivan Minkov, Electrolytes at Uncharged Liquid
Interfaces: Adsorption, Potentials, Surface Tension, and the Role of the Surfactant Monolayer,
Langmuir 40(33) (2024) 17170-17189, doi: https://doi.org/10.1021/acs.langmuir.4c01388

Abstract

The article summarizes the results of our research on the behavior of ions at uncharged fluid
interfaces, with a focus on moderately to highly concentrate aqueous electrolytes. The ion-
specific properties of such interfaces have been analyzed. The ion-specificity series are different
for water|air and water|oil; different for surface tension o, surface Ay potential and electrolyte
adsorption, and they change with concentration. A methodology has been developed that allows
to disentangle the multiple factors controlling the ion order. The direct ion-surface interactions
are not always the most significant factor behind the observed ion sequences: indirect effects
stemming from conjugate bulk properties are often more important. For example, the order of
the surface tension with the nature of the anion (6koH > okci > oknos for potassium salts) is often
the result of bulk nonideality and follows the order of the bulk activity coefficients (ykoH >y kcl
> v kno3) rather than that of a specific ion-surface interaction potential. The surface Ay potential
of aqueous solutions is, in many cases, insensitive to the ion distribution in the electric double
layer but reflects the orientation of water at the surface, through the ion-specific dielectric
permittivity € of the solution. Even the sign of Ay is often the result of the decrement of ¢ in the
presence of electrolyte. A whole new level of complexity appears when the ions interact with an
uncharged surfactant monolayer. A method has been developed to measure the electrolyte
adsorption isotherms on monolayers of varying area per surfactant molecule via a combination
of experiments—compression isotherms and surface pressure of equilibrium spread monolayers.
The obtained isotherms demonstrate that the ions exhibit a maximum in their adsorption on
monolayers of intermediate density. The maximum is explained with the interplay between ion-
surfactant complexation, volume exclusion and osmotic effects.

Pe3rome

B crarusra ca 000011eHN pe3ynTaTUTe OT HAIIUTE U3CJIEIBAHUS HA TIOBEICHUETO HAa HOHUTE B
HE3apelleHU TEYHU MOBBPXHOCTH, C AKLEHT BBPXY YMEPEHO 0 CHUJIHO KOHLIEHTPUPAHU BOIAHU
ENIeKTPONINTH. AHATH3UPAHU ca HOH crienu(UUHATE CBOWCTBA HA TAKMBA TOBBPXHOCTH. VOH-
cneun(UYHUTE pPEIOBE Ca pa3IMyHU 3a BOJA|BB3IYyX M BOJA|Macio; pa3iMyHH ca 3a
MOBBPXHOCTHOTO HAIPEKEHUE G, MOBBPXHOCTHUS MOTeHIMan Ay u aacopOuusara Ha
€JIEKTPOJINTA U CE IIPOMEHST C KOHIeHTpanusaTa. PazpaboTeHa e MeToJ00T s, KOSITO O3BOJISBA
Jla Cce pa3rpaHM4aT MHOXKECTBOTO (haKTOpH, KOHTpoJupaumy HoHHus pen. Ilpekure
B3aMMOJICHCTBHUS MEXAy HOHM W IOBBPXHOCTM HE BUHArW Ca Hal-3HAUUMMAT (QakTop 3a
HaOJII01aBaHNUTE HOHHU PEIOBE: KOCBEHUTE €PEKTH, MPOU3TUYALIH OT ChIIBTCTBAILUTE CBOWCTBA
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. ac. 1-p Mean JIrobomupoB MuHKOB PE3IOMETA HA HAYYHUTE ITYBJIMKAIIUU

Ha o0ema, 4ecTo ca 1o-pakHu. HarpumMep peabT Ha NOBBPXHOCTHOTO HAIIPEKEHUE B 3aBUCUMOCT
OT €CTECTBOTO HA aHMOHA (OKOH > OKCl > G KNO3 3@ KaJIMEBUTE COJIM) YE€CTO € PE3ylNTar OT
HEeHJICJIHOCT Ha o0eMa U clieiBa pesia Ha Koe(hUIIMeHTUTEe Ha aKTUBHOCT Ha o0eMa (YKoH > YKCl
> YKNO3), @ HE TO3M Ha cCHeuu(UYHUS TOTCHLIHAT Ha B3aUMOACWCTBHE MEXIy HOHH M
NOBBPXHOCT. [IOBBPXHOCTHHAT noTeHUMan Ay Ha BOAHWTE PA3TBOPU B MHOIO CIlydau €
HEYYBCTBUTEJIEH KbM Pa3NPEICICHUETO HA MOHUTE B IBOMHUSA €JIIEKTPUUECKU CIIOM, HO OTPa3siBa
OpHEHTAlMATa Ha BOJaTa Ha MOBBPXHOCTTA ype3 crneuu(puyHaTa 3a HOHUTE TUENEKTPUYHA
IIPOHUIIAEMOCT € Ha pa3TBopa. Jlopu 3HaKBT Ha Ay 4eCTO € pe3yaTaT OT HaMaJsIBAHETO Ha € B
IIPUCHCTBUETO Ha €JIEKTPOJINT. HanrbJIHO HOBO HUBO Ha CIIOKHOCT CE€ IOSIBSIBA, KOraTO HOHUTE
B3aMMOJICHCTBAT C HE3apEeJICH MOHOCION OT MOBBPXHOCTHOAKTHBHH BellecTBa. Pa3paboreH e
METOJ 32 M3MEpBAaHE HAa M30TEPMHUTE Ha afCOPOLMS Ha EIEKTPOJUT BBPXY MOHOCIOEBE C
pa3nuyHa IUION] HAa MOJIEKYJIa IMOBBPXHOCTHO AaKTHBHO BEUIECTBO 4Ype3 KOMOWHAIMS OT
EKCIEPUMEHTH — KOMIIPECMOHHU HW30TE€PMU M IOBBPXHOCTHO HAJATaHE HAa DPABHOBECHU
MOHOCJIOEBE B KOHTAaKT C KpHUCTalIM Ha NOBBPXHOCTHO aKTUBHOTO BeuiecTBO. Ilomyuenute
M30TepMH TOKa3BaT, 4ye HOHUTE MPOSBSIBAT MAKCUMYM B a/ICOPOLIUATA CU BbPXY MOHOCIIOEBE C
MEXIUHHA IUTBTHOCT. MaKCUMyMBT ce OOsSCHsBa Ype3 KOMOMHHPAHOTO BIMSHHE OT
B3aUMOJICHCTBUATA HOH-Chbp(QaKTaHT, M3KIIOUYBAHETO Ha COOCTBEHHs 00EM UM OCMOTHYHUTE
eeKTH.

|Va N Digitally signed

by Ivan Minkov

. Date: 2024.09.19
17.09.2024 . Momme: MiNKOV 17:41:30 10300
Codus 1. ac. 1-p MBan JIrobomupoB MuHKOB
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