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[1] M. Nedyalkova, S. Madurga, M. Tobiszewski, and V. Simeonov, “Calculating the
partition coefficients of organic solvents in octanol/water and octanol/air,” Journal
of Chemical Information and Modeling, vol. 59, no. 5, pp. 2257-2263, 2019.

Abstract: Partition coefficients define how a solute is distributed between
two immiscible phases at equilibrium. The experimental estimation of
partition coefficients in a complex system can be an expensive, difficult,
and time-consuming process. Here a computational strategy to predict
the distributions of a set of solutes in two relevant phase equilibria is
presented. The octanol/water and octanol/air partition coefficients are
predicted for a group of polar solvents using density functional theory
(DFT) calculations in combination with a solvation model based on
density (SMD) and are in excellent agreement with experimental data.
Thus, the use of quantum-chemical calculations to predict partition
coefficients from free energies should be a valuable alternative for
unknown solvents. The obtained results indicate that the SMD continuum
model in conjunction with any of the three DFT functionals (B3LYP,
M06-2X, and M11) agrees with the observed experimental values. The
highest correlation to experimental data for the octanol/water partition
coefficients was reached by the MI11 functional; for the octanol/air
partition coefficient, the M06-2X functional yielded the best performance.
To the best of our knowledge, this is the first computational approach for
the prediction of octanol/air partition coefficients by DFT calculations,
which has remarkable accuracy and precision.

Pesiome: KoedunuenTsbT Ha pasupejiesieHne MexKJy N-OKTAHOT U BO-
Jla ce U3IO0J3Ba KaTo KOJHMYECTBEHA MspKa 3a JUMO(PUIHOCTTAa Ha
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BerecTBaTa. [Ipu ekcriepuMeHTAJIHO OlpeJiesigHe: BEIIeCTBOTO Ce Pa3T-
Baps B cHCTeMa OT HecMmecBaiu ce TedHoctu. V3mepsamero na logP B
CJIOKHA CHCTEeMa OT CMeCH MOKe Jia Ce IPEBbPHE B CKbIl, TPYJIEH U Bpe-
MeoTHeMaIl nporec. B nacrogmara craTus e mpejicTaBena n3uuCJInTeHa
MpoIle/lypa 3a IMpeJCKasBaHe Ha pa3lpeie/IuTeTHITe KoeUIMEeHTH Ha
HA0Op OT pa3TBOpUTENH 3a JiBe (haszoBu paBHoBecus. Koedurmenture 3a
pasiipejiejieHre Ha OKTaHOJI/BOJIA U OKTAHOJI/Bb3/IyX OsiXa MOJIEJIUPAHU 34
rpyna MoJIIpHE PA3TBOPUTENH, YPE3 MPUJIOXKEHNEe Ha TeopusTa Ha (HyHK-
moHasta Ha trbTHOCTTA (DFT) B KOMOMHAIIMS ¢ MOJe] HA CoBATHpaHe
(SMD). Iosyuerure pesyaraTu ca B OTJIXIHO ChOTBETCTBHE C HAJUIHUTE
eKcIlepuMeHTaTHn JtaHHu. llpmiaranero Ha KBaHTOBO-XUMUYIHU W3YKC-
JIeHUs 3a TpeJcKasBane Ha KoeUIMEHTUTE Ha paslpejie/ieHue MOXKe
Jla ce TPeJIOKKM KaTO MOJIXOJIINa ajTepHAaTUBa 3a IpeJCcKa3BaHe Ha
Koe(DUIIUEHTUTE 32 HEM3BECTHH pa3TBopuUTe . PesynraTrure, mojiydenu u
¢ tpure npunoxkenn dbyukiponamn (B3LYP, M06-2X u M11), kopenupar
¢ U3MepeHuTe eKcrepuMeHTaJHN cToitHocTu. Haii-iobparta Kopesarus ce
Ha0JTI0/1aBa 3a KOeUIEHT Ha paslpejieieHie OKTaHOJI/BoJIa C IpUIaraHe
Ha MI11; 3a koedwulmeHTa Ha paslpejle/ieHne Ha OKTAHOJ/Bb3IyX €
orduereHa mnpu wusnoa3Bane Ha MO06-2X. IlpenacraBenara MeTojnKa e
II'bPBUAT U3YUCJIUTEJICH IIOAXOJ 3a IIPOIrHO3HUpaHe Ha KOGCbI/H_[I/IeHTI/ITe
Ha paslpejiesieHne OKTAHOJI/Bb3JyX € JOCTATBHIHO J00pa TOYHOCT U
PEIU3HOCT.

[2] L. Naneva, M. Nedyalkova, S. Madurga, F. Mas, and V. Simeonov, “Applying
discriminant and cluster analyses to separate allergenic from non-allergenic proteins,”
Open Chemistry, vol. 17, no. 1, pp. 401-407, 2019.

Abstract: As a result of increased health care requirements and the
introduction of genetically modified foods, the problem of allergies is
becoming a growing health problem. The concept of allergies has prompted
the use of new methods such as genomics and proteomics to uncover the
nature of allergies. In the present study, a selection of 1400 food proteins
was analysed by PLS-DA (Partial Least Square-based Discriminant
Analysis) after suitable transformation of structural parameters into
uniform vectors. Then, the resulting strings of different length were
converted into vectors with equal length by Auto and Cross-Covariance
(ACC) analysis. Hierarchical and non-hierarchical (K-means) Cluster
Analysis (CA) was also performed in order to reach a certain level of
separation within a small training set of plant proteins (16 allergenic
and 16 non-allergenic) using a new three-dimensional descriptor based on
surface protein properties in combination with amino acid hydrophobicity
scales. The novelty of the approach in protein differentiation into allergenic
and non-allergenic classes is described in the article. The general goal
of the present study was to show the effectiveness of a traditional
chemometric method for classification (PLS-DA) and the options of
Cluster Analysis (CA) to separate by multivariate statistical methods
allergenic from non-allergenic proteins.

Pesiome. B pe3yjaTaT Ha HapaCTBallUTE HN3UCKBaHUA KbM Clla3BaHE-



TO Ha ONpeJejeHd 3JApPaBHU HOPMU U BbBEXKJAHETO HA TIE€HETHIHO
MOIUMDUITPAHI XPaHHU, AJEPIUATEe Ce IPEBPBIIAT B CEPHO3EH 3/IpaBeH
npobsiem. Korrenusita 3a ajJepreHHOCT HAJIOXKHU H3IOJI3BAHETO HA HOBU
METOIM KATO IeHOMHKA M IIPOTEOMMKAa 3a pas3KpHBaHe Ha IIPUPOIaTa
Ha aJiepruaHoctTa. Hacrosimero msciensane BkjouBa 1400 xpanute-
HU TIPOTEUHHU, aHAJU3UPAHU Ype3 MeTo/la Ha YaCTUIHO Hall-MaJKuTe
KBaJIpaTH — JIUCKPUMUHAHTEH aHaJIN3 CJIeJl IOIXOISIN0 TpaHchopMupa-
HE HA CTPYKTYypHHUTE IapameTrpu B paBHOcTOitHU BekTopu. Cjiesl ToBa
[OJIy9eHUTE IIOCJIEOBATETHOCTH C Pa3/IndHa Ih/KUHA Ce IPEeBPbIIAT
BbB BEKTOPH C €JIHAKBA JIBJKUHA YPE3 aBTO- U IIPECeUYeH KOBapUaHTEH
anasn3 (ACC). ITlpwioxkenu ca CbIo iepapxudeH U HeiiepapxudeH
(K-cpenno) kiacrepenn aHam3u 3a IMOCTUTAHE HA OIPEJIEIEHO HUBO Ha
pasjiesisiHe B TPEHUPOBBUHA Cepust OT pacTuTesiHu nporentan (16 ajeprena
u 16 HeasepreHa) Opu U3I0J3BaHE HA HOB TPUU3MEDEH JIECKPUIITOD,
Oa3npaH Ha IMOBbPXHOCTHUTE CBOMCTBA Ha IMPOTEMHUTE B KOMOMHAITUS ChC
cKaJIi 3a XuJIpodobHOCT Ha aMuHOKHcemHuTe. HoBocTTa Ha mojxosia 3a
nudepeHnnalis Ha IPOTEHHATE B KJIaCOBE Ha ajiepreHu U HeaJIepreHH €
onncana B crarudaTa. OCHOBHATA IIeJ HA M3CJIEABAHETO Oe Ja ce IOKaxKe
e(beKTI/IBHOCTTa Ha TpaJulIMOHHUTEC XECMOMETPUYIHHN METO/JN 3a KJlaCH-
dbukanus (UCKpUMUHAHTEH aHAJN3) U Bb3MOXKHOCTUTE Ha KJIACTEPHHs
aHa/n3 3a pazje/isgHe Ha aJlepreHHd OT HeaJlepreHHU IPOTEUHU dUpe3
MHOT'OBaPUAIMOHHNA CTATUCTUIECCKU METO/IN.

[3] D. Dimitrov, M. Nedyalkova, B. Donkova, and V. Simeonov, “Chemometric
assessment of soil pollution and pollution source apportionment for an industrially
impacted region around a non-ferrous metal smelter in bulgaria,” Molecules, vol. 24,
no. o5, pp. 83-92, 2019.

Abstract: The present study deals with the assessment of pollution caused
by a large industrial facility using multivariate statistical methods. The
primary goal is to classify specific pollution sources and to apportion their
involvement in the formation of the total concentration of the chemical
parameters being monitored. This aim is accomplished by intelligent
data analysis based on cluster analysis, principal component analysis and
principal component regression analysis. Five latent factors are found to
explain over 80% of the total variance of the system being conditionally
named “organic”, “non-ferrous smelter”, “acidic”, “secondary anthropogenic
contribution” and ‘“natural” factor. The apportionment models designate
the contribution of the identified sources quantitatively and help in the
interpretation of risk assessment and management actions. Since the
study takes into account pollution uptake from soil to a cabbage plant,
the data interpretation could help in introducing biomonitoring aspects
of the assessment. The chemometric expertise helps in revealing hidden
relationships between the objects and the variables involved to achieve a
better understanding of specific pollution events in the soil of a severely
industrially impacted region.

Pesiome: Hacrosgimero wuscie/iBane € HacOYEHO KbM OIEHKA Ha 3a-
MbPCIBAHETO, MIPEIM3BUKAHO OT paboTara Ha IMIPOMUIILIEH KOMILIEKC, 9pe3



M3II0JI3BaHe HA METOU Ha MHOTOBapuallmoHHaTa craTucTuka. OcHOBHATA
e € Ja ce HocTurne kjaacudukaius Ha CHeu@UIHUTe U3TOYHUIM Ha
3aMbpCsiBaHe U Jia Ce OIIPEeJIe/IN TEXHUS IIPUHOC BbB (pOpMHUpaHe Ha 00Ia-
Ta KOHIEHTpPallud Ha XUMWUYIHHUTEC IIapaMeTpH, BKJJIAIOYECHN B MOHHUTOPHHIA.
Tasu 1es e mocruruarta 9Ype3 M3IOJA3BaHE HA WHTEJUTCHTEH aHAJIA3 Ha
JlaHHU, OasupaH Ha KJIACTEPEH aHaju3, aHaJM3 Ha IVIABHU KOMIIOHEHTH U
perpecnoHeH aHaJ/U3 10 TVIaBHU KoMIToHeHTH. OIpe/ie/ieHn ca IeT HesTBHU
dakropa, obgcusgBamu Hag 80% or obimara Bapualnsg Ha CECTEMaTa,
KOWTO Ca& yCJIOBHO HapedeHU ,opraHnyen” (haxkTop, (hakTop Ha ,IPOU3BOJI-
CTBOTO Ha IIBETHU MeTajn’, ,KucejanHeH ¢akTop, (pakTop Ha ,,BTOPUTHO
AHTPOIIONEHHO 3aMbpcsBaHe” u ,apupojien’ daxrop. Mojgenmure Ha MIpo-
HMOPIIUMOHUPAHE OIIPEIEIIT KOJIUIECTBEHO IPUHOCA Ha UICHTUMUIUPAHUTE
U3TOYHUIM HA 3aMbPCsABAHE U IIOMAraT 3a OIEHKATa U yIPaBJICHUETO Ha
pucka. Tbit KaTo W3c/IeIBAHETO OTYMTA TPAHCIOPTa HA 3aMbPCUTETHTE
OT II04YBaTa B paCTEHUETO (SQJ'IG), nHTeplpeTanudaTa Ha JaHHUTE MOXKe 1a
IIOMOTHE 3a BbBEXKJaHe Ha eJIeMeHTH Ha OMOMOHHTOPHUHI IIPU OIEHKATA.
XeMmoMeTpuUIHaTa €KCIepTU3a JOIpUHACA 3a pa3KpuUBaHe Ha JIATEHTHU
B3aUMHHU BPB3KU ME2KJTY O6eKTI/ITe n IIpOMEHJINBUTE, OIIKMCBaIll O6eKTI/ITe,
3a MOCTUTaHe Ha I0-00pO MHTEpPIpeTupaHe Ha CHEIU(MUIHUTE TPOIECH
Ha 3aMbpPCIBAaHE B MOYBATA B 3aMbpPCEHA ITPOMUIILIEHA 30HA.

[4] M. Nedyalkova and A. Vladislav, “Manganese oxalates-structure-based insights,”
Open Chemistry, vol. 16, no. 1, pp. 11761183, 2018.

Abstract: We have investigated the crystal and magnetic structures
of -MnC204-2H20 and -MnC204-2H20 by the frame of density
functional theory calculations and the augmented plane wave approach as
implemented in the WIEN2k code. We also present a generally applicable
approach step-wise dehydration process of MnC204-3H20 based on
molecular dynamic simulations. Also, first principles calculations of NMR
parameters along with the magnetic susceptibility were performed to
reveal new insights into a quite exotic behavior which hampered the
experimental way once by the domination of large paramagnetic shift of
the d-electrons. The proposed approach paves the way for setting possible
widenings by the implementation of computational strategies for such
type of systems.

Pestome: Dsxa mpoBeneHM NepHOAMYHN KBAaHTOBO-XUMUYIHU W3YUCIIE-
nusa ¢ WIEN2k, 6asupanu na Teopusita Ha (HyHKIIMOHAIA HA ILIHBTHOCTTA
3a jiBe Kpucrtayoxuapatuu dhopmu xHa -MnC204-2H20 u -MnC204-2H20.
[IponecsT Ha mexuapararus Ha MnC204-3H20 e cumynupan upe3 mMoJie-
KysHa quHaMuKa. CbIno Taka ca mposesenn cumystanuu va JAMP ciiekrpu
1 e ompejie/ieHa MAarHUTHATA Bb3MPUEMIUBOCT 3a PA3IJIEXKIaHUTE CHCTE-
M. [IpesIoykeHusAT TOJAXOM € MOJXOJIAN 38 MPUJIOKEHUE TI0 OIMCaHATa
U3YUCTUTETHA CTPATErus K'bM MOJ00eH TUI MATHUTHU CUCTEMHU.

[5] N. Szczepanska, B. Kudtak, S. Tsakovski, G. Yotova, M. Nedyalkova, V. Simeonov,
A. Dolega, and J. Namiesnik, “Modeling and MANOVA studies on toxicity and



endocrine potential of packaging materials exposed to different extraction schemes,”
Environmental research, vol. 165, no. 1, pp. 294-305, 2018.

Abstract: The stability of the linings of packaging that is in contact
with the goods stored has been of major concern during decades of
the development of packaging materials. In this work, an attempt was
undertaken to assess the applicability of using two bioassays (Microtox®)
and XenoScreen YES/YAS) in estimating the stability of packaging
(cans, caps, multilayer material) and the impact of their degradation
on the toxicity of some simulated media. The assessment of the impact
of packaging storage conditions (temperature, disinfection, preservation,
extracting and washing solvents) was planned and performed with i)
regression modeling of the experimental effects on the ecotoxicity readings,
ii) ANOVA and MANOVA estimation of the experimental conditions as
significant factors affecting the toxicity results and iii) FTIR analysis of
the packages. It is shown that the effects of temperature and extraction
solvents could be quantitatively assessed by the agreement between all
methods applied. It can be stated that temperature and acidity as well as
the alcohol content in the sensitive media have the greatest impact on the
toxicity of the extract and thus on the stability of the internal lining and
the extractability of xenobiotics.

Pesrome: Konraknara OBbPXHOCT Ha OINAKOBBLYHUS MaTePHA/l C IPOLYKTa
e TeMa, KOATO 3aHMMaBa OT JIeCETHJIETHS CIEIUaIucTUTe B 00JIacTTa,
paspaboTBally ONAKOBBLUYHM XPAHUTEJHU MarTepuaju. B  HacTosIero
uscjeBane Oelle HalpaBeH OINT 3a OLEHKa Ha HIPUIOKMMOCTTa Ha
nBa 6uorecra (Microtox® u XenoScreen YES/YAS) 3a omnpegessiae
Ha CTaOMJIHOCTTA Ha OIAKOBKH, KAKTO U Ha edeKTa Ha yCIOBHATA 3a
CbhXpaHEeHHe Ha ONMAKOBKUTE (TeMIeparypa, Je3nHQeKIHsi, KOHCePBaIlus,
eKCTpaxupany 1 U3MUBAINU DPA3TBOPUTENHN) 4upe3 1) PerpecHoHHO MO-
Jeupate Ha eKCIEePUMEHTAIHUTE IIPOMEHJIMBH BbPXY EKOTOKCUIHUTE
croitnoctu; 2) ANOVA u MANOVA orensiBane Ha €KCIEPUMEHTATHUTE
YCJIOBHS KaTO 3HAYNMKU (PAaKTOPH, BIUSCIIM HA €KOTOKCUIHUTE PE3y/ITaTh
u 3) FTIR ananms Ha omakoBkuTe. Berre mokasaHo, de TeMmieparypara u
eKCTpareHTUTe MOraT Jia Ce OIEeHST KoJmdecTBeHo. Moxke 1a ce TBbPIH,
4ye TeMIeparypara U KUCEJMHOCTTA, KAKTO U aJKOXOJHOTO ChIIbPXKAHNE B
U3CJICABAHUTE CPEIU, IPOABABAT Hali-3HAYMM e(PEKT BbPXY TOKCUIHOCTTA
HA €KCTPaKTa M OTTaM BbPXY CTaOMIHOCTTA Ha BbTPEIIHaTa O0JIUIOBKA.

[6] M. Tobiszewski, M. Nedyalkova, S. Madurga, F. Pena-Pereira, J. Namiesnik, and
V. Simeonov, “Pre-selection and assessment of green organic solvents by clustering

chemometric tools,” FEcotoxicology and Environmental Safety, vol. 147, no. 1, pp.
292-298, 2018.

Abstract: The study presents the result of the application of chemometric
tools for selection of physicochemical parameters of solvents for predicting
missing variables — bioconcentration factors, water-octanol and octanol-air
partitioning constants. EPI Suite software was successfully applied to
predict missing values for solvents commonly considered as “green”. Values



for logBCF, logKOW and logKOA were modelled for 43 rather nonpolar
solvents and 69 polar ones. Application of multivariate statistics was also
proved to be useful in the assessment of the obtained modelling results.
The presented approach can be one of the first steps and support tools in
the assessment of chemicals in terms of their greenness.

Pesiome: UzcnenBanero mpejcTaBs pe3yaTaTuTe OT IIpUJIaraHe Ha
XEMOMETPUYHU MeTo/H 3a M300p Ha (DUBNKOXUMHUYHU ITapaMeTpu Ha
pPa3TBOPUTEIN C IIeJI IpeJiCKa3BaHe Ha CTONHOCTH Ha JIMIICBAIIUA IPO-
MEHJIMBA — OMOKOHIICHTPAIMOHEH (haKTOP, Pa3IpEIe/JTUTE/TH KOHCTAHTH
BOJIa/OKTAHOJI U OKTAHOJ/Bb3ayX. V3moasBan Ge codryepeH MPOLYKT
EPI Suite 3a npejckasBane Ha JIMIICBAIIATE CTOMHOCTH Ha IapaMeTPHUTE
3a pas3TBOpUTE/H, JepbUHUpAHU KaTo ,3ejleHu . Bsxa Moje/nmnpaHu CTOM-
noctu Ha logBCF, logKOW u logKOA 3a 43 menossipan un 69 mossspHu
pasTBoputesu. [IpuiaraneTo Ha MHOTOBapUaIlMOHHA CTATUCTUKA CHIIO CE
OKa3za TOJIXOJISII0 CPEJICTBO 3a OIEHKa Ha IOJIYIeHHTE OT MOJICJTMPAHETO
pesyataru. [IpegmaranugaT MOAXOJ MOXKe Ja ce Pasriek/ia KaTo II'bPBU
eTall IIPU OIEHKA Ha MMOJI0OHU IPYIU OT Pa3TBOPUTE/IU C OIJIE][ Ha TAXHATA
,3€JIEHOCT".

[7] N. Szczepanska, B. Kudlakm, M. Nedyalkova, V. Simeonov, and J. Namiesnik,
“Application of chemometric techniques in studies of toxicity of selected commercially

available products for infants and children,” FEnvironmental monitoring and
assessment, vol. 189, no. 7, pp. 292-298, 2017.

Abstract: The goal of the present study is to assess the impact of the
experimental conditions for extraction procedures (time of extraction,
thermal treatment and type of extraction media) as applied to several baby
and infant products checked for their possible ecotoxicological response
when tested by various ecotoxicity tests (Microtox®), Ostracodtoxkit
F™ and Xenoscreen YES/YAS™). The systems under consideration are
multidimensional by nature and, therefore, the appropriate assessment
approach was intelligent data analysis (chemometrics). Hierarchical
cluster analysis (HCA) and principal component analysis (PCA) were
selected as reliable data mining methods for the interpretation of the
ecotoxicity data. We show that the different experimental conditions
have a significant impact on the ecotoxicity levels observed, especially
those measured by Microtox® and Ostracodtoxkit F™ tests. The time
of contact proves to be a very significant factor for all extraction media
and ecotoxicity test procedures. The present study is a pioneering effort
to offer a specific expert approach for analysing links between the type of
test measurement methodology and imposed experimental conditions to
mimic real-life circumstances in the use of baby and infant products.

Pestome. Ilenra ma wnacrosiieTo uscjenBane Oerie ja ce OIEHU BJIU-
AHUETO Ha eKCIEPUMEHTAJHUTE yCJIOBUs 38 €KCTPaKIIMOHHATA IIPOIIE/lypa
(BpemMe Ha eKCTPakiys, TEPMUYHO TPETUPAHE W BUJ| E€KCTPAKIMOHHA
cpesia) Ha HIKOJKO MPOJYKTa, MpeJHa3HadeHn 3a Oebera W MAJKH JIera
IIPU OLpEACIdHe Ha Bb3MOXKHATA UM CKOTOKCHYHOCT 4Upe3 IIpUJIaraHe Ha



HabOp OT TECTOBE 3a OlpejesisiHe Ha ekoTokcmuHocTTa uM (Microtox®),
Ostracodtoxkit F™ u Xenoscreen YES/YAS™). Pasryexx nanure cucre-
MU Ca Pa3sHOOOPA3HU II0 CBOSTA CBIIHOCT M 3aTOBA Ce HaJlara IOXOIAI
IO/IXO/T 34 OICHKATa 9Ype3 M3IOJA3BAHETO HA NHTEJUTCHTHUS aHaIn3 Ha
nanHn (XeMoMmeTpus) - fiepapxuden Kiaactepen ananns (MIKA) n amamms
na rrasau komionentn (AI'K). Berme onpesesneno, de pasimanure excre-
PUMEHTAJIHU YCIOBHA UMAT CBIIECTBEHO BJIUSHUE BbPXY PErHCTPUPAHUTE
HUBA HA €KOTOKCHIHOCT, 0OCOOEHO TIpH n3MepBane ¢ TectoBere Microtox(R)
u Ostracodtoxkit. Bpemero 3a KoHTaKT ce Oka3Ba CbIeCcTBeH (hakTOp IPU
BCHYKH €KCTPAKI[MOHHU CPEJ ¥ TECTOBH IIPOLEILYyPH 38 €KOTOKCHIHOCT.

[8] H. Hristov, M. Nedyalkova, and V. Simeonov, “Boron oxide glasses and
nanocomposites: synthetic, structural and statistical approach,” Journal of materials
science technology, vol. 33, no. 6, pp. 535540, 2017.

Abstract: Three different precursors of boron-aqua and glycerol solutions
of boric acid and ethanol solution of trimethyl borate were used for the
preparation of organic—inorganic advanced materials. The films and bulk
materials samples were heat treated at 100°C, 400°C, 800°C for 2h. The
hybrid samples were stable and transparent until °C. The further increase
of temperature to 400°C led to destruction of samples, and at 800°C they
were molten. The structural changes during the pyrolysis were studied by
Fourier transform infrared spectroscopy, differential thermal analysis, and
X-ray diffraction. Details of surface morphology were observed by scanning
electron microscopy. The obtained BO3 and BO4 groups were identified
in the molten materials after pyrolysis. The quantities and order of borate
structural units as well as residual carbon in the networks depended on
boron precursor type. PVA/PEG/B203 hybrid materials were proved to
be appropriate precursors for synthesizing borate and carboborate glass
and carbon/borate glass nanocomposites. To access the impact of the
experimental conditions on the structural changes of the nanocomposites,
cluster analysis of the IR-spectral data was used as a classification method.

Pestome: Tpu pasznumunu npekypcopa Ha BOJIHEU OOpPATHU U IVIUIEPO-
JIOBU Pa3TBOPHU Ha OOpHA KHUCEINHA U €TAHOJIOB PA3TBOP U HA TPUMETHUJ
bopar Osxa M3MO/I3BAHU 3a ToJIydaBaHe Ha Xubpuanu marepuasn. [losy-
JeHnTe MATpUIM Osixa IOJJIOXKeHH Ha TepMmudHO HarpsBaxe mpu 100°C,
400°C, 800°C B mpoab/zKeHre Ha 2 Jaca. XUOPUIHUTE IPOOH ca CTaOUTHA
u upospaunn 10 400°C. Ilpu ceaBalio moBuiiaBane Ha TeMmIilepaTypaTa
s10 400°C ce mabisonasa Taxuoro paspymasane u npu 800°C ce poctura
Jio crarngaero uM. CTPYKTYpHHTE IMPOMEHU 110 BpeMe Ha IUPOJIM3aTa
Osixa um3cjeaBaHU Ype3 mH(padepBeHa CIEKTPOCKOINd, JTudepeHInaIHo
TepMUYEH aHaJu3 W peHTreHoBa audpakiud. Mopdosoruara Ha TOBBP-
XHOCTTa Oellle M3cJ/ie/IBaHa Ype3 CKAHUPAIla eJIeKTPOHHA MUKPOCKOIIUS.
Hammauero na BO3 u BO4 6e ycranoBeHo B pa3TorieHuTe MaTepuasu cjes
[IpOBeJieHaTa NUpon3ara. bopaTHUTe CTPYKTYPHU €JIMHUIU, KAKTO WU
JIETEKTUPAHUAT OCTATBHUYEH BBIVIEPOJ BbB (POPMUPAHUTE MPEKH, 3aBUCAT
or Tuna mupekypcop. [lokazano Gemre, we xubpugaute marepuaan PVA
/ PEG / B203 ca mojxosiiy nMpeKypcopy 3a CHHTe3MpaHe Ha GOpaTHO
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1 KapOboOOpPATHO CTHKJIO M HAHOKOMIIOSUTH. 3a OIEeHKa Ha BJIMSHIE-
TO Ha EKCIIEPUMEHTAJHUTE YCJIOBUS BbPXY CTPYKTYPHHUTE WU3MEHEHUS
Ha HAHOKOMIIOBUTHUTE CHCTEeMHU Oellle MPUJIOXKEH KJacTep aHaJu3 Ha
NY-criekTpajiHITE JJAaHHU KATO METOJ, 38 KJacuuKaligd Ha CUCTEMUTE.

[9] M. Nedyalkova, B. Donkova, and V. Simeonov, “Chemometrics expertise in the
links between ecotoxicity and physicochemical features of silver nanoparticles:
environmental aspects,” Journal of AOAC International, vol. 100, no. 2, pp. 395-364,
2017.

Abstract: Studies of the ecotoxicological aspects of nanomaterials
in aquatic environments are scarce. Given the growing variety of
nanoparticles (NPs), along with the diversity of aquatic species
and environments, the key to promoting sound risk assessment in
nanoecotoxicology is understanding the mechanisms that govern the fate of
NPs in aquatic environments and their behavior at the NP-biota interface.
In this paper, data collected from the literature on ecotoxicological effects
observed in aquatic species is discussed and analyzed using multivariate
statistics techniques. We expand the knowledge of the environmental
impact of silver NPs (AgNPs) by testing the acute toxicity of 47 AgNPs
on crustacean eukaryotic organisms (Daphnia magna, Thamnocephalus
platyurus, and D. galeata). Physicochemical properties, stabilization
agents, toxicological end points, and test media were monitored as
adding-outcome factors for the evaluation of environmental effects due
to exposure to NPs. The chemometrics expertise performed by the
use of hierarchical and nonhierarchical cluster analysis and principal
component analysis revealed specific links between the ecotoxicology
and the physicochemical features of NPs and helped in creating specific
patterns of NPs discriminated by ecotoxicity levels and physicochemical
parameters.

Pestome. Jlumcsa cucreMaTuvHOCT B U3CJAEeABaHUATA Ha EKOTOKCUKO-
JiorudHuTe eeKkTH, Ha HaHOMaTepHaJUTe IIPHU IOIaJaHe BbB BOJHHU
cpeau. B nacrosimeTo u3cieaBane Osixa M3IMOI3BaHU JIMTEPATYPHU JTAHHA
3a OIEHKa Ha EeKOTOKCHUKOJIOTHYHUTE e(deKTH HaOJI0JaBAaHH BbB BOJI-
HI OPraHU3MM, UYpe3 IPUJIOKEHHEe Ha MHOTOBAapHUAIlMOHHA CTATHCTUKA.
[IposesieroTo M3cieBaHe e 6a3upaHO 3a cepuusi OT CcpeObpHU HAHOYAC-
THIU, Ype3 HU3IO0J3BaHE Ha YEPYITYeCTH €YKAPUOTHH OPraHU3MHU KaTo
mozesnnn  cpeau  (Daphnia magna, Thamnocephalus platyurus, u D.
galeata). Karo momrbiaaurennn dakTopu 3a oleHka Ha e(dEKTUTE BbPXY
OKOJIHATA Cpeja, IPeIN3BUKAHU OT NPUCHCTBUETO HA HAHOYACTHUIIA Ce
pasriiekgar TeXHu (PU3NKOXUMUIHE XapaKTEPUCTUKM, CTaOMIH3UPAIIN
areHTH, TOKCUKOJIOTUYIHIA TECTOBE U CPEIM. XEeMOMETPUIHATA €KCIIEPTHU3a
BKJIIOUBA fiepapxudeH M HeflepapXudeH KJIacTepeH aHaJU3 U aHAJU3 Ha
IJIaBHU KOMIIOHEHTH, KaTO TOBa BOJM JIO pa3KpuBaHe Ha CIenuUuIHA
BPB3KH MEXKJIy E€KOTOKCHIHOCT M (DUBMKOXUMHUYIHU XapaKTEPUCTUKU Ha
HaHouacTuiure. ToBa IO3BOJIM Jia ce jAedUHUpAT TPYIH Ha Iojobue
OT HAHOYACTHIM, pAa3/IMYaBaIlll Ce II0 HUBATa Ha EKOTOKCUIHOCT W
GUBUKOXUMUTHE ITAPpAMETPH.



[10] D. Dimova, S. Pisov, N. Panchev, M. Nedyalkova, S. Madurga, and A. Proykova,
“Insight into electric field-induced rupture mechanism of water-in-toluene emulsion
films from a model system,” The Journal of chemical physics, vol. 146, no. 19, pp.
19703-19719, 2017.

Abstract: This paper presents a model, which we have designed to
get insight into the development of electro-induced instability of a
thin toluene emulsion film in contact with the saline aqueous phase.
Molecular dynamics (MD) simulations demonstrate the role of charge
accumulation in the toluene-film rupture induced by a DC electric field.
Two ensembles—NVT and NPT—are used to determine the critical value
of the external field at which the film ruptures, the charge distribution
and capacitance of the thin film, number densities, and the film structure.
The rupture mechanism as seen from this model is the following: in both
NVT and NPT ensembles, condenser plates, where the charge density
is maximal, are situated at the very border between the bulk aqueous
(water) phase and the mixed layer. No ion penetration is observed within
the toluene core, thus leaving all the distribution of charges within the
mixed zone and the bulk phase that could be attributed to the formation
of hydration shells. When the critical electric field is reached within a
certain time after the field application, electric discharge occurs indicating
the beginning of the rupturing process. The MD simulations indicate that
the NPT ensemble predicts a value of the critical field that is closer to
the experimental finding.

Pestome: Cratugra mpejcraBs MOJIES, Ype3 KOWTO JeTallJIHO ce MPOC/Ie/Is-
Ba €JIEKTPO-MH/IYIUPaHA HECTAOWIHOCT HA ThHDBK TOJIYOJIOB €MYJICHOHEH
dunmm npu KoHTAKT ¢ buzmosiorudHara BogHa (aza. Cumysamuure ca
MIPOBEJICHN Ype3 MOJIEKYJIHA JUHAMUKA U Oellle yCTaHOBEH e(deKTHbT Ha
aKyMyJIUDpaHUS 3apsiJi IPU Pa3sKbCBAHETO HA TOJYOJIOBHA (PUIIM, WUHJLY-
IUPAH OT €JIEKTPUYHO Tojie. MexaHu3MbT Ha CKbCBAHE € CIETHUAT: U
upu NVT u NPT, xbiiero ce nabsojjaBa HaTpylBaHETO HA MAaKCUMAJIHA
IILTHOCT Ha 3apdja, Oelle HaO/IIOJABAHO paslpejie/ienne 1o caMaTa
rpaHuIia Mexk iy BojiHa ¢asza u cMecenus cioit. He ce mabiomasa 1mpo-
HUKBaHe Ha HOHU B CMeceHaTa 30Ha W B obeMHaTa hasa, KOeTO MOXKE Jia
ObJle OTHECEHO K'bM 00Opa3yBaHeTO Ha XHjpaTaruoHHu oOBuBKH. KorarTo
ce JIOCTUTHE JI0 KPUTUYIHO EJIEKTPUYHO I0JIe B PAMKHUTE HA BPEMEBUS
UHTEpBaJI Ce Iphe KAaTO HAJYAJeH eTall HA WHUIHAIM3AIUs Ha I[IPOoIeca
Ha pas3pyliaBaHe. Upe3 MpoBeJeHUTE CUMYyJIAIUNTE Oelle YCTAHOBEHO, e
CTOMHOCTTHUTE Ha KPUTHUIHOTO Iojie ¢ m3nos3Banero Ha NPT ca 6u3kn
JIO €KCIIEPUMEHTAJIHO U3MEPEHUTE.

[11] S. Madurga, M. Nedyalkova, F. Mas, and J. L. Garcés, “lonization and
conformational equilibria of citric acid: Delocalized proton binding in solution,” The
Journal of Physical Chemistry A, vol. 121, no. 31, pp. 5894-5906, 2017.

Abstract: The microspeciation of citric acid is studied by analyzing
NMR titration data. When the site binding (SB) model, which assumes
fully localized proton binding to the carboxylic groups, is used to



obtain microscopic energy parameters (dissociation constants, pair
and triplet interaction energies between charged carboxylate groups),
contradictory results are obtained. The resulting macroscopic constants
are in very good agreement with the values reported in the literature
using potentiometry. However, the found pair interaction energy between
the terminal carboxylates and the triplet interaction energy are physically
meaningless. To solve this apparent contradiction, we consider the
possibility of delocalized proton binding, so that the proton can be
exchanged at high velocity in the NMR time scale through short, strong,
low-barrier (SSLB) hydrogen bonds. With this aim, ab initio MP2
calculations using the SMD polarizable continuum model for the solvent
were performed and the fully roto-microspeciation elucidated. First,
fully localized proton binding was assumed, and the resulting microstate
probabilities are in reasonable agreement with those reported in previous
works that use selective blocking of the carboxylic groups. They are,
however, in clear disagreement with the microstate probabilities derived
from the NMR titration data, which predict, within a very narrow
confidence interval, a unique microspecies for the symmetric di-ionized
form. Moreover, counterintuitively, the interaction between terminal
charged groups is much larger than that between central and terminal
groups. As a consequence, we have explored the possibility of delocalized
proton binding by calculating the energy of intermediate proton positions
between two carbolxylic groups. The results reveal that the exchange of
the proton through the hydrogen bonds is in some cases produced without
energetic barrier. This effect is specially relevant in the di-ionized form,
with all the most stable conformations forming a SSLB, which together
would constitute the only microstate detected by NMR. An alternative
reaction scheme for the ionization process, based on proton delocalization,
is proposed.

Peztome: MukpocbcrossnugTa Ha JIIMOHEHaTa KHCeJIHHa Osixa OIpe-
nesienn upe3 usnossBane Ha AMP turpysannun kpusu. Upes paspaboren
site binding (SB) mogmes, xoifTo mpeanosara JiokaJau3upaHe Ha MPOTOH
OKOJI0 KapOokcmiauTe rpynu. [lomydennTe MaKpOCKOIICKM KOHCTAHTH Ca B
MHOT'0 JIOOPO ChOTBETCTBHE C'bC CTOMHOCTUTE HAJUYHUTE B JINTEPATYPATA.
Enepreruanoro BanmoseiicTere (1Mo JBOMKM) MexKy KpaiiHuTe KapOoK-
CUJIHA TPYIU U TPUILUIETHUTE ChCTOAHUS € (PU3UIECKU HEOOOCHOBAHO.
Pesynrarure mupemarar Mojesn 3a  JeJOKaau3alisd Ha IIPOTOH, TakKa
Je Jla ce JIOCTUTHE J10 OOMeHHO B3aiimojeiicTBue. [Ipm ocnmiaupanero
ce Cb3laBaT U PasKbCBAT CUJIHHU, HEUCKO-Oapuepuu (SSLB) Bomoposnn
BPpB3KU. 3a Ta3m Iena Ogxa mpoBegenn u ab initio MP2 wsuncienus,
nm3noysBaiikn SMD Bomen momen. IIbpBo Oemre m3cieaBaHO HAIIbJIHO
JIOKQJIM3UPAHO CBbP3BaHEe HA IIPOTOHU U ITOJyIEHUTE MUKPO BEPOSITHOCTH
ca B CBOTBETCBHE CbHC CEJEKTUBEH M300p 3a MSICTO Ha OJIOKUpaHe Ha
KapOOKcMTHUTE Tpynu. Pe3ysitarure He ca B ChIVlacue C BEPOATHOCTHUTE
38 MHKPOCBHCTOAHUSATA, TMOJIYUYeHH OT JaHHuUTe 4upe3 npuiarane na fAMP
turpyBane. OCBeH TOBa, B3aNMOJIEICTBHETO MEXK/Iy TEPMUHAJHUTE IPYIN
€ MHOI'O ITO-CHJTHO OT TOBa MEXK/1y IEHTPAJHUTE U KPAWHUTE TPYITH, KOETO
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JIOKa3Ba Te3aTa 3a JIeJOKAJTU3AIUATa Ha ITPOTOH MEXK/LY JiBe KapOOKCUITHI
rpynu. Pesyiararure nmokasaxa, e oOMsHaTa Ha IIPOTOH IIPE3 BOAOPOIHUTE
BPB3KHU €€ OChINECTBsABa O6e3 bapuep.

[12] M. Nedyalkova, B. Donkova, J. Romanova, G. Tzvetkov, M. Madurga, and
V. Simeonov, “Iron oxide nanoparticles - in vivo/in vitro biomedical applications
and in silico studies.” Adv Colloid Interface Sci., vol. 249, pp. 192-212, 2017.

Abstract: The review presents a broad overview of the biomedical
applications of surface functionalized iron oxide nanoparticles (IONPs) as
magnetic resonance imaging (MRI) agents for sensitive and precise
diagnosis tool and synergistic combination with other imaging
modalities. Then, the recent progress in therapeutic applications, such
as hyperthermia is discussed and the available toxicity data of magnetic
nanoparticles concerning in vitro and in vivo biomedical applications are
addressed. This review also presents the available computer models using
molecular dynamics (MD), Monte Carlo (MC) and density functional
theory (DFT), as a basis for a complete understanding of the behaviour
and morphology of functionalized IONPs, for improving NPs surface
design and expanding the potential applications in nanomedicine.

Pesiome: Hacrosimuar 0030p ommcBa BbL3MOXKHUTE MPUIOXKEHUA HA
dbyurmonammsnpann Hanouactunu ot xkejesen okcus (IONPs) B cde-
paTta Ha OMOMEJUIIMHCKUTE WM3JIe/IBAHUS KATO CPEJICTBO 3a INPUJIOXKEHUE
B AMP jwmarnocrukara. B ob63opmata cratusg € aKIEHTUPAHO U HA
TepaIlleBTUYHUTE IPUJIOKEHUsI Ha pas3rjiek/iaHaTa CHCTeMa, HaIpuMep
IPU XUIIEPTEPMUSA U CHINO TaKa ca MPEJCTABEHN JIAHHU 38 U3MEpEeHa TOK-
CUYHOCT Ha MAarHUTHHATE HAHOYACTUIM, OTHACAIIH ce JI0 in vitro m in vivo
OMOMEIUIIMHCKY MTPUJIOzKeHus. 1031 Iperyie/l Ha JIMTepaTrypaTa o TeMaTa
[PEJICTaBS U ChINECTBYBAIUTE U3UUCTUTETHA METOIHU, KATO MOJICKY/IIpHA
guaavuka, Monrte Kapsio m Teopust ma ¢dyHKImMoHaj a Ha IJIBTHOCTTA,
C IeJT U3ACHSIBaHE W ONTUMHU3UPAHE Ha EKCIEePUMEHTAJHHUTE ITPOIIE/LypPU
U C TeJ pa3rpblllaHe Ha CIHeKTbpa Ha IMOTEHIINAJTHUTE MPUIOKEHUS B
HAHOMEJIUITNHATA,

[13] E. Kozuharova, M. Nedyalkova, G. Gergov, and V. Simeonov, “Multivariate
statistical classification of plant features-the case with onobrychis pindicola subsp.
urumovii degen dren,” Comptes rendus de I’Académie bulgare des Sciences, vol. 70,
no. 11, pp. 1531-1539, 2017.

Abstract: It is considered that on the marbles of Pirin and Slavyanka Mts.,
SW Bulgaria, both Onobrychis pindicola subsp. urumovii Degen Dren and
Onobrychis montana subsp. scardica (Griseb.) P. W. Ball occur. The aim
of the present study is to test the effectiveness of multivariate statistics
(hierarchical cluster analysis) in order to reveal specific relationships
between the morphological features, on the one hand, and on the other
- between the samples collected at different locations. Our results from
the multivariate statistical classification demonstrate that a systematic
structure cannot be determined with certainty, which does not allow
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defining two separate taxa. It is one polymorphic taxon and the patterns
obtained by hierarchical cluster analysis are probably due to specificity of
the sampling locations (altitude, specificity of the terrain or habitats, etc.).

Peztome: Ilpemmosnara ce, 1e mo mpamopa Ha I1utanuHute Ilupua un
Cnapauka B IOrozamagna Boarapus ce cpemar kakto Onobrychis
pindicola subsp. urumovii Degen Dren, taka u Onobrychis montana
subsp. scardica (Griseb.) P. W. Ball. Ileara ma macrositero uscieBaHe
e Ja ce mpoBepn e(pEKTUBHOCTTA Ha MHOTOBAPHWAIMOHHATA CTATUCTU-
Ka (flepapxudeH K/acTepeH aHajM3) 3a pasKpuBaHe Ha crernuduIHn
BPB3KI MeXKJYy MOPQOJOTUIECKN XapaKTePUCTUKU Ha PACTEHHATa OT
e/lHa CTpaHa, a OT JIpyra — MEXJy npobure, cbOpaHu OT B pa3IUIHU
jgokarmu. Harmure pesyarars OT MHOTOBAPHAIMOHHATA CTATUCTUYECKA
KjaacuuKaIus MoKa3BaT, e He MOKe jia Obje OTKPUTa ChC CHUTYPHOCT
CUCTEMATUYIHA CTPYKTypa, MO3BOJIABAINA JTeUHIPAHE HA JBa Pa3TUIHU
TakcoHa. [losmMOpdHUAT TaKCOH € caMo eIuH W TPYIuTe Ha Ioaodue,
MOJIyYeH! OT HepapXuvHus KJIAaCTepeH aHaJnu3, Ca BEPOATHO Pe3yJiTaT Ha
crierupUIHOCTTA Ha TpobOB3eMaTeHUTEe MecTa (HaJMOPCKA BHCOYMHA,
crerupuKa Ha T€peHa WM Xaburara u T.H.).

[14] M. Nedyalkova, H. Hristov, and V. Simeonov, “Statistical approach to study of
lithium magnesium metaborate glasses,” Open Chemistry, vol. 15, no. 1, pp. 61-66,
2017.

Abstract: Alkali borate glasses and alkaline earth borate glasses are
commonly used materials in the field of optoelectronics. Infrared (FTIR)
and Raman spectroscopy are valuable tools for structural investigation
of borate glass networks. The compositional and structural variety
of lithium magnesium metaborate glasses is usually determined by
traditional instrumental methods. In this study a data set is classified by
structural and physicochemical parameters (FTIR, Raman spectra, glass
transition temperature-Tg). Characterisation of magnesium containing
metaborate glasses by multivariate statistics (hierarchical cluster analysis)
to reveal potential relationships (similarity or dissimilarity) between the
type of glasses included in the data set using specific structural features
available in the literature is conducted. The clustering of the glass objects
indicates a good separation of different magnesium containing borate glass
compositions. The grouping of variables concerning Tg and structural
data for BO3 and BO4 linkage confirms that BO4/BO3 ratios strongly
affect Tg. Additionally, patterns of similarity could be detected not only
between the glass composition but also between the features (variables)
describing the glasses. The proposed approach can be further used as an
expert tool for glass properties prediction or fingerprinting (identification
of unknown compositions).

Pesiome: Auikasinm OopaTHH CTBK/a €& YECTO W3IIOJI3BAHM MaTepHa-
i B obJracTTa Ha onToeseKTpoHukara. ndpadepsenata nu Pamanosara
CIIEKTPOCKOIIHS Ca, IMOJIXOAIIN HHCTPYMEHTHU 38 CTPYKTYPHOTO OIIPeIeis-
He Ha OopaTHa MpeXka B CTHKJIOTO. KOMIO3UIIMOHHOTO M CTPYKTYPHOTO
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paszHoobpa3ue Ha MeTabOpaTHH CTbKJIa C JO0OABKU OT JUTHI U MarHe3uii
ce yCTAHOBSIBA Upe3 TPAJUIMOHHUTE WHCTPYMEHTAJHH MeToan. B HacTo-
dlara cTaTus Oere aHaJIu3UpaH HAOOP OT JAHHU C e KJaacuduiupaHe
Ha 06a3ara Ha CTPYKTYPHH U (PUIMKOXUMUYHH TapaMeTpu. Upes MHOTro-
BapHaIlMOHHA CTATUCTUKA (flepapXuveH KJacrep aHaIu3) ca MHOKa3aH!
MOTEHIINATHATE BPBH3KU MEXKJIy TUIIOBETE CTBbKJA, KATO OgXa M3I0JI3BAHN
crenuUIHA CTPYKTYPHU XapaKTEePUCTUKHU, HAJUIHU B JIATEPATYpPATA.
[I'pynupanero na obeKTHTE YyCTAHOBU JIOOPO pa3jie/isiHe HA PA3JIUIHU I10
c¢bCcTaB OOpATHU CTBKJIA, ChIIbpPKAIU Marfe3nii Kato mgobaBka. | 'pymu-
paHeToO Ha INPOMEHJIMBA M Bpb3KaTa Ha Tg ¢ HaIudHuTe CTPYKTYPHU
nannu 3a BO3 u BO4 cebp3BaneTo B bopaTHUTE MPEXKHU IMOTBHPKIABA, U
cvorromennero BO4/B0O3 kosepupa ¢ Tg. Ocsen ToBa beriie ycTaHOBEHO
ojobue 1pu KJIaCTepUpPaHeTO HA PE3Y/ITATHTE HEe caMO MEXKJy CbCTaBa,
HO W MEXKJy XapaKTepUCTUKHUTEe (MIPOMEHJIMBHUTE), OIUCBAIHM CTHKJIATA.
[IpemtoxkeHnsaT TOAXOM, MOXKe Jia ObJ/ie JIOMbJIHUTEIHO H3I0JI3BaH KaTo
eKCIIePTEeH MHCTPYMEHT 3a IPOrHO3MPaHe Ha CBOMCTBA Ha CTHKJIOTO WJIN
3a ujeHTuUIMpaHe Ha HEU3BECTHU CbCTABH.

[15] M. Wieczerzak, B. Kudlak, G. Yotova, M. Nedyalkova, S. Tsakovski, V. Simeonov,
and J. Namiesnik, “Modeling of pharmaceuticals mixtures toxicity with deviation
ratio and best-fit functions models,” The Science of the total environment. (Sci.
Total Environ.), vol. 571, pp. 259-268, 2016.

Abstract: The present study deals with assessment of ecotoxicological
parameters of 9 drugs (diclofenac (sodium salt), oxytetracycline
hydrochloride, fluoxetine hydrochloride, chloramphenicol, ketoprofen,
progesterone, estrone, androstenedione and gemfibrozil), present in the
environmental compartments at specific concentration levels, and their
mutual combinations by couples against Microtox@® and XenoScreen
YES/YAS® bioassays. As the quantitative assessment of ecotoxicity of
drug mixtures is a complex and sophisticated topic in the present study we
have used two major approaches to gain specific information on the mutual
impact of two separate drugs present in a mixture. The first approach is
well documented in many toxicological studies and follows the procedure
for assessing three types of models, namely concentration addition (CA),
independent action (IA) and simple interaction (SI) by calculation of a
model deviation ratio (MDR) for each one of the experiments carried
out. The second approach used was based on the assumption that the
mutual impact in each mixture of two drugs could be described by a
best-fit model function with calculation of weight (regression coefficient
or other model parameter) for each of the participants in the mixture or
by correlation analysis. It was shown that the sign and the absolute value
of the weight or the correlation coefficient could be a reliable measure for
the impact of either drug A on drug B or, vice versa, of B on A. Results
of studies justify the statement, that both of the approaches show similar
assessment of the mode of mutual interaction of the drugs studied. It was
found that most of the drug mixtures exhibit independent action and
quite few of the mixtures show synergic or dependent action.
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Pesiome. Hacrositiero nsciie/iBane ce 3aHUMAaBa € OIEHKA Ha €KOTOKCHY-
Hure apamerpu Ha 9 jekapcrsenn npenapata (diclofenac (sodium salt),
oxytetracycline hydrochloride, fluoxetine hydrochloride, chloramphenicol,
ketoprofen, progesterone, estrone, androstenedione m gemfibrozil), mpu-
CHCTBAIM B PA3JUIHE KOMIIOHEHTH Ha OKOJIHATA Cpejia B CHEIUMOUIHH
KOHIICHTPAIMOHHU HUBA W TEXHUTE KOMOWHAIMH IO JBOWKU IIPU MPUJIa-
rere Ha 6uorecroBere Microtox® u XenoScreen YES/YAS®). Twit xaro
KOJINYECTBEHATA OICHKA Ha EKOTOKCHIHOCTTA HA CMeC OT JIEKAPCTBEHU
npenapaTi € KOMILIEKCHa W TPY/JIHA 3ajada, B HACTOSIIETO W3CJIE/IBAHE
Osixa WM3II0JI3BAHU J[Ba II0JIXO/A, 3a OIPEJIesIdHe HAa B3AUMHOTO BJIASHUE
Ha JIBe OTJEJIHU JIeKAPCTBa B TaxHaTa cMec. [IbpBugr mojxom e jmobpe
OIMCAH B MHOT'O TOKCHUKOJOTMYIHU M3CJICJIBAHUS U CJeBa IIPOIE/ypara
3a OIEHKA Ha TPU THUIA MOJE/IN, & UMEHHO KOHIEHTPAIMOHHA J00aBKa
(KM), nezasucumo aeiicrsue (H/I) n npocro Bzamvozeiicrsue (I1B), mpn
KOUTO Ce M3YKCJIsiBA OTHOINEHHe Ha oTKJoHeHme or Mogena (OOM) za
BCEKW €JINH OT MPOBEJICHUTE €KCIIEPUMEHTH. BTOPUAT M3IOJI3BAH MTOIXO]
ce H6a3upa Ha JOIMYCKAHETO, Y€ B3aUMHOTO BJIMSHUE Ha JIBETE JIEKAPCTBA B
TAXHATA CMEC MOXKE J[a Ce OIUIIe C MOJIeJ Ha Hail-1100pe ChoTBeTCTBAIIATA
dbyHKIMs ¢ u34MCagBaHe Ha Terjara (PerpeCHOHHUTE KOeDUIMEHTH WJIH
JIPYTU TapaMeTpy Ha MoJjiesia) 3a BCEKH OT YYIACTHHUIINTE B CMeCTa W
upe3 KopesallnoHeH aHaan3. be IokasaHo, e 3HaKBHT U abCOJIIOTHATA
CTOWHOCT HA PErpecHOHHOTO TErJI0 MU KOPEJAIMOHHUS KOeMDUIHEHT
MoTraT Jia ObJAT HAJAEXKJIHA OICHKA 33 BJIUSHUETO KAKTO HA JIEKAPCTBO
A BBpxy JsekapctBo B, Taka un 3a edexra Ha B BBHpxy A. Pesymrarure
OT W3CJIeJIBAHUSTA MOTBbPIUXA IpPEJCTaBaTa, de JBaTa IOJIXO0Ja JaBaT
o/I00Ha OIeHKa 3a HAaYWHA HA B3aWNMHO BJIMAHUAE IIPU U3CJIECIBAHUTE
JIEKAPCTBEHU cpejicTBa. [loBeueTo OT JIEKAPCTBEHUTE CMECH IPOSBIBAT
HE3aBUCUMO JIefiCTBUE, JIOKATO MaJjKa YacT Ca CbC CHHEPTUYHO WJIH
3aBUCUMO J€efiCTBUE.

[16] M. Nedyalkova, Computational study of soft Nanoparticles and effect of ions.
Lambert Academic Publishing, 2018.

Abstract: Nanoparticles are object of intense scientific investigation
because of their potential application in a variety of fields as medicine,
cosmetics, toxicology, food and environment science. The understanding
of the properties and processes occurring in solutions of charged
nanoparticles, requires the determination of the structure of the interface
region between their charged surface and the neutralising diffuse layer
of counter-ions. The first part is dedicated to understand the effect of
the surface charge density on the charge reversal phenomenon. We focus
on the valence and ion concentration range at which reversal in the
electrophoretic mobility is expected to happen. Although the mechanism
responsible for the colloidal charge reversal is still a controversial issue,
it is proved that ionic correlations are behind the appearance of such
phenomenon (especially near the colloid surface). Other key factor
that determines the charge reversal is the surface charge density of the
nanoparticle. Our Results will appear therefore as an explanation of the
limitations of the theoretical and analytical predictions.
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Pesiome: Hamowacruiure ca 00eKT Ha HHTEH3MBHO HAYYHO W3CJIE]I-
BaHe MOPaJd IMOTEHIINATHOTO UM IPUJIOXKEHHE B Pa3JIndHI 00JACTH KATO
MEJIUIINHA, KO3METUKA, TOKCHUKOJOTWA, HayKa 3a XPAaHUTEC W OKOJHATA
cpena. VzygaBane Ha CBOWCTBaTa W MPOIECHTE, MPOTUYAINA B Pa3TBOPHU
CbC 3apelleHl HAHOYACTUIIN, U3UCKBA OIPEJIE/IsTHeTO Ha CTPYKTypara Ha
rpaandHaTa dasa MexkIy 3apejieHa MOBbPXHOCT M HEeyTPAJTH3UPAIILAT
jqudy3eH cyoit Ha nporuBoiionute. IIbpBara yacT Ha KHUTATa aKIEHTUPA
Ha edeKkTa Ha pas3upeIeeHneTOo U BIUSHUETO Ha 3apsiga BbpPXYy T.H.
charge reversal denomen. Buumanwero nHa dUntarend e (HOKycHpaHO
BbpXy edeKTa Ha WOHHHUTE, TsXHATa Bapwallis BbB BAJEHTHOCTTa U
KOHIIEHTPAIUATa UM, IIPA KOETO Ce OYaKBa Cb3JaBaHETO Ha IIOIXOJISIII
YCJOBHUsI 3a IPOMSHA Ha CTEIIeHTa Ha aKyMyJalus Ha 3apsi. BbIpeku,
e MeXaHU3MbT, OTTOBOPEH 3a charge reversal, Bce oIme e CIiopeH BbIIPOC,
JIOKA3aHO €, Y6 HOHHWTE KOPeallii CTOAT 331 I0siBaTa Ha TAKOBa sIBJIEHUE
(ocobeno B 6IM30CT JI0 KOJIOUHATA OBBPXHOCT). JIpyr ocHOBEH (akTop,
ompeessIy oOPbIIaHeTO Ha 3apsia, € IUIBTHOCTTA Ha IOBbPXHOCTHUA
3aps]l Ha HaHOodYacTurara. Pe3ynraru, mpejcTaBeHd BbB BTOpaTa JacT Ha
KHOTaTa, IpeajaraT Ipyr peKype Ha CbIIECTBYBAIIATE OIPAHUYCHUA TPUA
TEOPETUIHUTE U aHAJIUTUIHN MO/EJIN.
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