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We use cryogenic ion vibrational spectroscopy to characterize the structure and fluxionality
of the magic number boron cluster B;*. The infrared photodissociation (IRPD) spectrum of
the D.-tagged all-"'B isotopologue of Bis* is reported in the spectral range from 435 to
1790 cm™ and unambiguously assigned to a planar boron double wheel structure based
on a comparison to simulated IR spectra of low energy isomers from density-functional-
theory (DFT) computations. Born—Oppenheimer DFT molecular dynamics simulations
show that B+s* exhibits internal quasi-rotation already at 100 K. Vibrational spectra derived
from these simulations allow extracting the first spectroscopic evidence from the IRPD
spectrum for the exceptional fluxionality of B1s".

N3non3Baxme KpmoreHHa NoHHa BMOpaUMOHHa CNEKTPOCKONUSA, 3a Aa oxapakTtepuanpame
CTPyKTypaTta 1 BbTpeluHata NogBMXHOCT Ha B1s® knbcTep. CNekTbpbT OT MH(ppayepBeHa
dotoaucoumaumorHHa cnektpockonusa (IRPD) Ha D,-mapkupaHusa "B nsotoneH aHanor Ha
B:s* ce Hamupa B cnekTpanHusa auanasoH oT 435 go 1790 cm™. lMpu cpaBHeHUs Ha
eKCnepuMeHTanHUTe CbC CUMYNUPaHN C Teopus Ha (PyHKUMOHana Ha nnbTHocTTa WN4-
CMEKTPU Ha HUCKO €HepreTMyYHU nM3omepu Ha Bis® e ycTaHoBeHa paBHMHHa OBOWHO
NpbCTeHHa CTpykTypa Ha Bis" ( 10 aTomMeH ronsm M manbk 3 aTOMeH NPbCTEH, KaTo
MankusaT MNpbCTeH € BbB BbTPELHOCTTa Ha ronemus). Cumynauuute € MosfekynHa
AnHamuka Ha Born-Oppenheimer DFT nokaseat, ye Bis* nposiBaBa BbTpPELUHO KBa3u-
BbpTeHe owe npu 100 K. BubpaunoHHUTE cnekTpu, MonyydeHn OT Te3n cumynauuu,
no3BosnsBaT da ce U3Bnekar MbpBUTE CMEKTPOCKONCKU gokasatenictea oT IRPD cnektbpa
3a U3KNYMTENHaTa NOABMKHOCT Ha ABaTa NpbCcTeHa B B1s™ eguH cnpamo gpyr.

2. Krylov, A.; Vtyurin, A.; Petkov, P.; Senkovska, I.; Maliuta, M.; Bon, V.; Heine, T.;
Kaskel, S.; Slyusareva, E. Raman Spectroscopy Studies of the Terahertz Vibrational
Modes of a DUT-8 (Ni) Metal-Organic Framework. Phys. Chem. Chem. Phys. 2017,

19 (47), 32099-32104. https://doi.org/10.1039/c7cp06225g.
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Low-frequency lattice vibrational modes have been discussed to play a crucial role in the
phase transformation process of flexible metal-organic frameworks (MOFs). Therefore,
Raman spectroscopy was applied to study the lattice dynamics of a pillared layer DUT-
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8(Ni) framework (DUT — Dresden University of Technology), existing in rigid and flexible
forms. Both the open and the close pore phases could be unambiguously identified by
breathing mode bands at 23 cm™ and 60 cm™ in the corresponding Raman spectra,
showing the efficiency of the technique for monitoring the flexibility of MOF materials as
well as the differences in the lattice vibrations of the two phases. Born—Oppenheimer
Molecular Dynamics simulations showed that observed low-frequency bands indeed
correspond to the oscillation of the breathing mode along the diagonals of the pore
channels. Moreover, the directional character of low-frequency vibrations in the flexible
version of DUT-8(Ni) could be visualized by the orientation dependent Raman
spectroscopy experiment.

ANCcKyTUpaHn ca HUCKO YEeCTOTHM BUOPALMOHHU PEXMMW Ha pelleTka, KoOMTo wurpasit
pellaBalla pons B npoueca Ha asoBa TpaHcopmaums Ha “‘auwalm” MeTan-opraHnyHu
peweTkn (MOF). Nopagn ToBa e nanonssaHa PamaHoBa CNekTpocKoOnNusA 3a mnscnegsaHe
Ha [JguHamuka Ha peweTtkata B DUT-8 (Ni) (DUT — Dresden University of Technology),
cblUecTByBal, B TBbpAa U nogswkHa dopma. Kakto oTBopeHaTa, Taka M 3aTBopeHara
asza Ha nopute MoraT ga 6bgar egHO3HAYHO MAEHTUMUMPaHM Ype3  UBULMK
CbOTBETCBALUM Ha npoueca Ha “auwaHe” Ha pewetkata npu 23 cm™ u 60 cm™ B
CcboTBETHUTE PamaHOBM cnekTpu, noka3BawM eqeKTMBHOCTTa Ha TexHukata 3a
HabnogeHe Ha rbBkaBocTTa Ha MOF martepuanu, Kakto 1 pasnukute B BUbpauuute Ha
peweTkata Ha papete asn. Cumynaummte C MoOMeKynHata AvHamuka Ha bBoph-
OneHxanmep nokasaxa, 4e HabnwogaBaHUTE HWUCKO YECTOTHU MBULUM HaUCTMHA
CbOTBETCTBAT Ha TPEenTeHETO Ha pelleTKata , KOeTO Ha AuaroHanuTe Ha nopecTtute
kaHann. OcBeH TOBa, HACOYEHUAT XapaKTep Ha HUCKO YeCTOoTHUTE BMOpaumn B rbBkaeBaTa
Bepcus Ha DUT-8(Ni) moxxe aa 6bae BM3yanumsvpaH 4Ype3 eKCrepyMEHT 3a OPUEHTUPaHO
3aBucuma PamaHoBa cnekTpockonus.
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Metal-organic frameworks (MOFs) are hybrid materials based on crystalline coordination
polymers that consist of metal ions connected by organic ligands. In addition to the
traditional applications in gas storage and separation or catalysis, the long-range
crystalline order in MOFs, as well as the tunable coupling between the organic and
inorganic constituents, has led to the recent development of electrically conductive MOFs
as a new generation of electronic materials. However, to date, the nature of charge
transport in the MOFs has remained elusive. Here we demonstrate, using high-frequency
terahertz photoconductivity and Hall effect measurements, Drude-type band-like transport
in a semiconducting, T™-d conjugated porous Fes(THT)(NH4); (THT, 2,3,6,7,10,11-
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triphenylenehexathiol) two-dimensional MOF, with a room-temperature mobility up to ~
220cm2V's™. The temperature-dependent conductivity reveals that this mobility
represents a lower limit for the material, as mobility is limited by impurity scattering. These
results illustrate the potential for high-mobility semiconducting MOFs as active materials in
thin-film optoelectronic devices.

MeTan-opranmynute pewetkn (MOF) ca xnbpmngHn matepuanu, 6asmpaHn Ha KpucTanHu
KOOPAMHALMOHHN NONMMEPU, KOUTO CE€ CbCTOAT OT METallHU MOHW, CBbP3aHN C OpraHn4Hu
niuraHgn. B gonbniHeHMe KbM  TPaaMUMOHHUTE  MPUIMOXEHUSS B  CbXPaAHEHWETO U
pasfgensaHeTo Ha ra3oBe VMM Katanusa, KpucTanHata pelleTka ¢ JanedyeH nopsiabk Ha
MOF, kakTo 1 perynupyemMoTo CBbp3BaHe MEeXAy OpPraHU4yHUTE U HEOpPraHW4yHUTE 4acTw,
BOAM OO0 HeOoTAaBHALIHOTO pa3BuTue Ha enektponposogumu MOF kato HOBO nokoneHue
Ha enekTpoHHU MaTtepuanu. KbM gHelwHa gata obadve TpaHCMOPTLT Ha 3apsga B MeTan-
OpraHM4yHUTE peLlleTkn ocTaBa HeusdacHeH. TyK [OeMOHCTpupame, U3Mon3Baviku
BUCOKoYecToTHa THz ¢oTo nNpoBOAUMMOCT M M3MepBaHWA Ha edyekta Ha Xon, “GaHg’-
TpaHcnopt ot Tun Drude B nonynposoaum, 11-d cnperHat nopect Fes(THT)2(NH.)s(THT,
2,3,6,7,10,11-TpucpenunneHxekcatnon) nsymepeH MOF, ¢ mMobunHocT Ha 3apsagoBuTe
HOCUTENu npu cTarHa Temnepatypa Ao ~ 220 cm?V's™. TemnepaTypHO 3aBucumaTa
NpOBOAUMOCT MOKa3Ba, Ye Tasn MOOUMHOCT NpeacTaBnsBa AOrHa rpaHvua 3a matepmana,
Tbil KAaTO MOBUNHOCTTa Ha 3apsAgOBUTE HOCUTENW € OrpaHMyeHa nopagu pasceriBaHe OT
npumecn. Teanm pesynTtatm wunCTpupaTr noTeHumana nonynposogHukosn MOF kato
aKTUBHM Matepuany B TbHKOCNIONHN ONTOENEKTPOHHN YCTPONCTBA.
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The composite system comprising mesoporous silica nanoparticle KIT-6 with [3ad
symmetry and polyelectrolyte complex (k-carrageenan/chitosan/k-carrageenan) was
utiized as a promising carrier for the effective delivery of quercetin. KIT-6 silica
nanoparticles with sizes around 45nm were synthesized and modified with amino groups
by post-synthesis method. Quercetin was successfully loaded into the amino-modified KIT-
6 silica by incipient wetness impregnation or by solid state method. The quercetin-loaded
KIT-6NH2 particles were coated by a two-layer polymer complex of oppositely charged

polysaccharides. All the materials were characterized by XRD, N, physisorption, thermal


https://doi.org/10.1016/j.micromeso.2018.05.002

gravimetric analysis, AFM and ATR FT-IR spectroscopy. In-vitro release profile of quercetin
loaded formulations was studied in a phosphate buffer with pH=6.8. Polymer coated KIT-
6NH, formulations prepared by both methods showed slower quercetin release compared
to that from the uncoated ones. ATR-FT-IR spectroscopic data suggested weak interaction
of quercetin with the NH:-KIT-6. Density functional modeling revealed some aspects of
quercetin bonding to the functionalized carrier at molecular level. The binding of quercetin
to the protonated amino-functionalized silica carrier via the carbonyl group of the drug is
more than twice weaker than the binding to the neutral carrier, which allows to be released
easily as could be observed experimentally. The cytotoxicity potential of the mesoporous
carrier was studied in three human cell lines (HEK-293, HL-60 and HUT-78). A
comparative evaluation of the cytotoxic effect of quercetin loaded system vs. free drug was

investigated in HUT-78 cell line.

KomnosuTHata cuctema, BKM4Bawla MesonopecTta cunvumeBa HaHodactuua KIT-6 cbe
cumeTpusa 13ad v nonmenekTponuTeH komnnekc (k-kapareHaH/xuto3aH/k-kapareHaH) e
nsnonseBaHa kato obewasal, HocuTen 3a eqEeKTUBHO [AO0CTaBsHE Ha KBEpLETUH.
HaHouwactnuute cunuumes amokeug KIT-6 ¢ pasmepn okono 45 nm, ca CUHTE3MpaHn u
MoauUUMpaHN C  aMUHOrpynu, 4pe3 MOCT-CUHTeTUYeH MeTod. KBepueTuHbT ce
UMMperHmMpa ycnewHo B ammHoMmoanuumpanms cunuumes guokeng KIT-6, ypes HavanHa
UMnperHauma ¢ Briara unn Yypes MeTog Ha TBbpao CbCTOoSAHNE. HaToBapeHuTe ¢ KBepLeTuH
yactuumn KIT-6NH, 6sxa nokpuTK C OBYCNOEH NMOMIMMEPEH KOMMMEKC OT MPOTUBOMOSIOXKHO
3apegeHn nonusaxapugu. Bcemukn  matepuann ce xapaktepusmpar ¢ XRD, N
dmamcopbumsa, TepmuyeH rpasumetpuydeH aHanud, AFM n ATR FT-IR cnektpockonus.
MpodhmnsbT Ha in vitro ocBoboxgaBaHe Ha nNpobu, 3apedeHn C KBEPLETUH, Ce m3cnensa
BbB (pocdaTteH bydep ¢ pH = 6,8. CbcraBute Ha KIT-6NH, ¢ nonumepHo nokputue,
npuroTBeHM Mo f[BaTa MeToda, nokaseaT no-6aBHO ocBoboOxaaBaHe Ha KBEPLETWH, B
CpaBHEHME C ToBa OT Henokputute. CnekTpockonckute gaHHun Ha ATR-FT-IR npeanonarat
cnabo B3aummogencTBne Ha kBepuetuH ¢ NHy-KIT-6. [MpoBegeHn wu3cnensaHus,
N3NON3Banky Teopusi Ha (PYHKUMOHAra Ha MAbTHOCTTA pasKpyMBaT HHAKOWM acnekTu Ha
CBbpP3BaHETO Ha KBepueTUHA C (YHKUMOHANMU3MPAHUA HOCUTEST Ha MOJSIEKYNTHO HUBO.
CBbp3BaHETO Ha KBEPUETUMH C MPOTOHMPAHUA aMWUHO-(PYHKLUNOHANM3NpaH Cunvumes
HocuTen, Yypes3 kapboHunHaTa rpyna Ha nekapcTBOTO, € NoBeye OT ABa NbTU NMo-crabo ot
CBbP3BAHETO C HeyTparHus HOCUTEmN, KOeTO MO3BOMsiBa JIeCHO OCBOOOXOaBaHe, KaKTo

MOXe [fOa ce Ha6mop,aBa eKcnepmnMmeHTarnHo. MoTeHumManbT 3a UUTOTOKCMYHOCT Ha



ME30MNopeCcTNa HOCUTEN € U3CNeaBaH B TPU YoBELUKM KneTbyHu nuHum (HEK-293, HL-60 n
HUT-78). CpaBHuTeNHa oOLeHKa Ha UMTOTOKCUYHMA edeKkT Ha 3apedeHa C KBepueTuH

cucTema, cnpsamo 6e3nnatHo nekapcTeo bewe nacneneana B nuHmus HUT-78cell.
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The vibrational dynamics of the OH stretching mode in Ba(ClO4). trihydrate are
investigated by means of femtosecond infrared spectroscopy. The sample offers plane
cyclic water trimers in the solid phase that feature virtually no hydrogen bond interaction
between the water molecules. Selective excitation of the symmetric and asymmetric
stretching leads to fast population redistribution, while simultaneous excitation yields
quantum beats, which are monitored via a combination tone that dominates the overtone
spectrum. The combination of steady-state and time-resolved spectroscopy with quantum
chemical simulations and general theoretical considerations gives indication of various
aspects of symmetry breakage. The system shows a joint population lifetime of 8 ps and a
long-lived coherence between symmetric and asymmetric stretching, which decays with a

time constant of 0.6 ps.

BubpaunoHHata gnHamuka Ha OH B Ba(ClO,), Tpuxmapart e mnscnegsaHa ¢ nomowta Ha
demTocekyHaHa NHppavepBeHa cnekTpockonus. NpobaTta npeanara paBHUHHN LINKITUYHN
BOAHW TpUMepn B TBbpaa ¢asa, KOMTO MPaKTUYECKM HAMAT B3aMMOLENCTBUSA OT TUNa Ha
BOAOPOOHM BPBb3KM Mexay BoaHuTe Monekynu. CenekTMBHOTO Bb3byxaaHe Ha
CUMETPUYHOTO W acMMETPUYHO TpenTeHe BoaAu A0 Obp3o penakcaums , [OoOKaTo
€[0HOBPEMEHHOTO BbL3OYyXOaHe BoAM OO0 “KBAaHTOBO OMeEHE”, KOeTO ce nposBsBa KaTo
KOMOUHUPAH TOH, KOWTO AOMWHMPA B 06epToHOBMS cnekTbp. KombuHaumsTta ot “stady-
state” n “time-resolved” cnekTpockonMsi C KBAHTOBO XUMMWYHW CUMynauum u obm
TEOPETUYHN CbobpaXkeHnss JaBa MHOUKALUMS 3a pasnM4YHM acnekTu Ha NMoHMXKaBaHeo Ha
cumeTpuaTa B Kpuctana. Cuctemarta nokasBa >XMBOT Ha Bb30OyAEHO CbCTOsIHME Ha
BUbpaummte oT 8 ps M AbNroTpamHa KOXEPEHTHOCT MeXOy CUMETPUYHO U aCUMETPUYHO

TpenTeHe, KOETO 3aTnxBa C BpeMeBa KoHcTaHTa oT 0,6 ps.


https://doi.org/10.1063/1.5007040

6. Koley, S. K.; Petkov, P. S.; Rangelov, M. A.; Trifonov, D. V.; Milenoy, T. |.; Vayssilov,
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Alkaline and alkaline earth ions, namely Na*, K*, Mg? and Ca*, are critical for the stability,
proper folding and functioning of RNA. Moreover, those metal ions help to facilitate
macromolecular interactions as well as the formation of supramolecular structures (e.g. the
ribosome and the ribozymes). Therefore, identifying the interactions between ions and
nucleic acids is a key to the better comprehension of the physical nature and biological
functions of those biomolecules. The scope of this review is to highlight the preferential
location and binding sites of alkaline and alkaline earth metal ions compensating the
negatively charged backbone of nucleic acids and interacting with other electronegative
centers, focusing on RNA. We summarize experimental studies from X-ray crystallography
and spectroscopic analysis (infrared, Raman and NMR spectroscopies). Computational

results obtained with classical and ab initio methods are presented afterwards.

AnkanHute un ankanosemHute onn, Na*, K*, Mg®* n Ca?*, ca oT peluaeallo 3HadyeHue 3a
ctabunHocTTa, NPaBUITHOTO HarbBaHe M yHKumMoHmpaHeto Ha PHK. OceeH TOBa, TE3un
MeTanHM MOHM cnomaraT 3a yriecHsBaHe Ha MaKpOMOSEKYNHNUTE B3aUMOLENCTBMS, KaKTo U
3a obpasyBaHeTO Ha cynpamonekynHu CTpykTypu (Hanp. pbosomata u pubosnmute).
CnepoBatenHo, naeHTUMUUNPaHETO Ha B3aUMOAEWCTBUATA MEXAY NOHW N HYKNEeWHOBU
KMCENMHM € KNMYBbT KbM N0-406poTo pa3dbupaHe Ha msnyHaTta npupoaa u buonornyHuTe
yHKUMM Ha Te3nm Buomonekynu. Ob6xBaTbT Ha Tasu ob3opHa ctatms e ga o0606Lwm
NPeAnoYNTaHOTO MECTOMOMOXEHME U MecTaTa Ha CBbpP3BaHe Ha ankasnHu 1 ankano3eMHu
MOHW, KOMMNEHcupaly OTpuuaTenHO 3apefdeHus CKeneT Ha HYKNEeMHOBU KUCENUHU W
B3anMoenCcTBaLlM C OPYrK enekTpooTpuuaTesnHn LeHTpoBe, pokycupankm ce sbpxy PHK.
O6obLwaBame eKcnepuMeHTanHM uscneaBaHMa OT pPeHTreHoBa Kpuctanorpadus wu
crnekTpaneH aHanua (MHdpadepseHa, PamaHoBa n AMP cnekTtpockonus). Cnen ToBa ce

npeaCcTaBAT U3YNCNUTENHN pe3ynTaTn, NoyyYeHu C Krnacuyeckun u ab initio metogw.

7. Bystrzanowska, M.; Petkov, P.; Tobiszewski, M. Ranking of Heterogeneous
Catalysts Metals by Their Greenness. ACS Sustain. Chem. Eng. 2019, 7 (22),
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Catalysis is a very important process in industry and laboratory practices, especially from
the point of green chemistry principles. However, the eco-friendly character of
heterogeneous catalysts containing transition-metal components has not yet been
evaluated. Therefore, we performed a comprehensive assessment of 18 heterogeneous
metal catalysts (Pd, Pt, V, Co, Ni, Mo, Ru, Mn, Au, Cu, Cd, Zr, Fe, Rh, Ir, Sn, Zn, Ag) using
a multicriteria decision analysis approach. The ranking of alternatives according to relevant
criteria, such as the toxicity of pure metals and metal salts toward fish, Daphnia magna,
and algae/plants, metal toxicity toward rats via ingestion, carcinogenicity, the
endangerment degree of metals, the boiling point and energy for atom detachment
(estimated as metal-metal bond strength in diatomic transition-metal units), and the
classification of elemental impurities according to the International Conference on
Harmonization, and their degree of importance are presented. Life cycle assessment
(LCA)-related parameters of metals have been also included. The assessment showed
ruthenium, iron, and molybdenum as the most favorable alternatives, in contrast to nickel,
cobalt, and rhodium. Results of environmental evaluation strictly depend on the chosen
scenario of assessment, in terms of toxicity, endangered elements, or LCA. Sensitivity
analyses toward variations in input data and applied weights prove that the results are
reliable. Multicriteria decision analysis can be successfully applied in metal catalyst

evaluation for particular case studies of different reactions.

KatanusbT € MHOro BakeH npouec B MPOMULLNIEHOCTTa U nabopaTtopHUTE MPaKTUKK,
ocobeHO OT frnegHa Toyka Ha MpuMHUMNUTE Ha 3eneHata Xxumus. Bbnpeku TOBa,
E€KONOMMYHUAT XapakTep Ha XeTeporeHHUTe KaTanu3aTtopu, CbAbpXawyM KOMMOHEHTU OT
Npexo4Hu MeTanu, Bce oue He e oueHeH. [lopaau ToBa, M3BbpLUMXME LSAMOCTHA OLEeHKa
Ha 18 xeTeporeHHu meTanHu katanusartopa (Pd, Pt, V, Co, Ni, Mo, Ru, Mn, Au, Cu, Cd, Zr,
Fe, Rh, Ir, Sn, Zn, Ag), nsnonssarku nNoaxon 3a aHanm3 Ha MHOTOKPUTEPUMNHWN peLueHus.
KnacvpaHeTto Ha anTtepHaTuBWUTE KaTanu3aTopu € Crnopes CbOTBETHUTE KpUTepun, Kato
TOKCMYHOCTTA Ha YNCTUTE METanM 1 MeTanHuTe conu cnpsmo pubute, Daphnia magna un
Bogopacnute/pacteHusiTa, TOKCUMYHOCTTA Ha MeTanuTe BbpXy MNIbXoBeTe 4pes
nornblUaHe, KaHUEepOreHHOCTTa, CTeMeHTa Ha HanWU4HOCT M M34YepnBaHe Ha meTanute,

TOYKaTa Ha KUMEeHe U eHeprudrta 3a gucounauua (VI3LIVICJ'IeHO KaTo Cula Ha Bpb3KaTa
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MeTan-metan B ABYaTOMHW €OWHWUM Ha NpexogHn MeTanu) U Te3n npeactaBeHu B
Knacudvkauusita Ha eneMeHTapHute npumecu cnopen MexayHapoaHata KOHdepeHuus
Mo XapMOHM3aLMs W TAXHaTa CTeneH Ha BaXHOCT. BknwoyeHn ca v napametpu Ha
MeTanute, CBbpP3aHu C oueHKa Ha XnsHeHusa umkbn — (LCA). OueHkaTa nokasa pyTeHun,
Xensso u mMonubaeH kKato Han-bnaronpuATHUTE anTepHaTyMBKM, 3a pasnvka OT HUKena,
kobanta n poaus. PesyntaTtute OT eKOnorMyHarta oueHka CTpOro 3aBUCAT OT u3bpaHaTta
Cxema 3a OueHKa, MO OTHOLUeHWEe Ha TOKCUYHOCTTA, 3acTpaweHute enemeHTn unum LCA.
AHannsnTe Ha YyBCTBUTENHOCTTA KbM Bapuvauumnte Ha BXOOHUTE AAHHU U MPUMOXEHUTE
Terna gokaseart, 4Ye pesyntatute ca HagexaHu. MHOroKpUTeMmHUAT aHanua Ha pelueHusTa
MOXe YCMEeLWHO [a Ce MPUMOoXW MNpU OueHKa Ha MeTaneH KatanuMsaTop 3a KOHKPETHU

Ka3yCun Ha pasfinvyHn peakumn.
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Pharm. 2019, 556, 1-8. https://doi.org/10.1016/}.ijpharm.2018.11.070.
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The present study evaluates the potential of encapsulated doxorubicin to reduce both the
viability of melanoma cells and the tumor growth in a mouse melanoma model. The
prepared doxorubicin loaded chitosan/alginate nanoparticles possessed mean diameter
around 300nm and negative zeta-potential. Classical molecular dynamic simulations
revealed that the high encapsulation efficiency (above 90%) was mainly due to
electrostatic interaction between doxorubicin and sodium alginate, although dipole-dipole
and hydrophobic interactions might also contribute. The in vitro dissolution tests showed
slower doxorubicin release in slightly alkaline medium (pH=7.4) and faster release in acid
one (pH=5.5), indicating that higher concentration of doxorubicin might reach the acidic
tumor tissue. The free and the encapsulated doxorubicin decreased the viability of
melanoma cell lines (B16-F10 and B16-OVA) in a similar degree. However, the cytotoxic
effect of the encapsulated doxorubicin still occurred in the more resistant B16-F10 cells
even after removing the extracellular drug. The experiments on a syngeneic melanoma
mouse model revealed that free and encapsulated doxorubicin elicited the control of the

tumor growth (dose of 3mg/kg). Thus, the encapsulation of doxorubicin into
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chitosan/alginate nanoparticles could be considered advantageous because of the better

intracellular accumulation and longer cytotoxic effect on the investigated melanoma cells.

HacToswoTo npoy4BaHe oOueHsiBA MNOTeHuuana Ha KancynupaHusa [OoKcopyouuuH fa
Hamarm KakTo XM3HeCnoCobHOCTTa Ha MeNaHOMHUTE KINETKKU, Taka U pacTexa Ha Tymopa B
Mogen Ha Muwn menaHom. [puroTtBeHUTe HaToBapeHUM C AOKCOPYOMLMH HaHo4YacTuum
XuTo3aH/anrmHat wumat cpegeH auamerbp okonio 300 nm wn oTpuuateneH Aserta-
noteHuyuwan. Knacnyeckute cumynauum ¢ MofeKkynHa AuMHaMuKa paskpueart, Yye BucokaTta
egeKkTMBHOCT Ha kancynupaHe (Hag 90%) ce Ab/MKM [MaBHO Ha enekTpoCcTaTU4HO
B3aMMOAENCTBME MeXAY OOKCOPYOULUMH U HAaTpMEB anrmHaT, BbNpekn 4Ye Aunon-amnon u
XnapodobHn B3aMMOAENCTBMS CbLO MoraT ga AonpuHecaTr 3a ToBa. lecToBeTe 3a
pasTBapsiHe in vitro nokaseaT no-6aBHO ocBoboxgaBaHe Ha AokcopybuumH B cnabo
ankanHa cpega (pH = 7,4) n no-6up3o ocsoboxgasaHe B kucena (pH = 5,5), koeto
nokasea, 4Ye Mno-BUCOKaTa KOHUEHTpauuMss Ha [OKCOPYOMUMH MOXe pg[a AoCTUrHe
KMCEeNMHHaTa TymopHa TbkaH. CBOOGOAHMAT M KancynupaHusT OOKCopyOuMumMH Hamansiat
XM3HECnocobHOCTTa Ha MeNaHOMHUTE KNeTbyHu nuHum (B16-F10 n B16-OVA) B nogobHa
cTeneH. Bbnpekn ToBa, UMTOTOKCUYMHUAT ePeKT Ha KancynupaHusa OKCopybuumnH Bce owe
ce nposiBABa B no-yctonumsute knetkm B16-F10, gopu cnen oTtcTpaHaBaHe Ha
N3BBbHKNETBYHOTO NeKapcTBO. EkcnepMMeHTUTe BbpXy MOAEN Ha MuULKa CbC CUMHIEHEH
MenaHoM paskpuxa, Ye CBOOOAHUAT U KancynupaH JOKCopyOuUMH NpeansBrkBa KOHTpona
BbpXy pactexa Ha Tymopa (go3a ot 3 mg / kg). Mo TO3n HaumH, KancynupaHeTo Ha
AOKCOPYOMLMH B HAHOYACTULM OT XMTO3aH/anrMHaT MoOXe [a ce cyuTa 3a M3rogHo nopagu
Nno-4OOpOTO BbLTPEKNETbYHO HATpynBaHe W NO-ObNbI LUUMTOTOKCUYEH €qeKT BbPXY

nacnegBaHUTe MenaHOMHU KNEeTKN.

9. Szegedi, A.; Shestakova, P.; Trendafilova, |.; Mihayi, J.; Tsacheva, |.; Mitova, V.;
Kyulavska, M.; Koseva, N.; Momekova, D.; Konstantinov, S.; Aleksandrov, H. A.; St
Petkov, P.; Koleva, I. Z.; Vayssilov, G. N.; Popova, M. Modified Mesoporous Silica
Nanoparticles Coated by Polymer Complex as Novel Curcumin Delivery Carriers. J.
Drug Deliv. Sci. Technol. 2019, 49, 700-712.
https://doi.org/10.1016/j.jddst.2018.12.016.

Q2; IF(2019) = 2.734 (7 uuTara)

The synthesis of mesoporous KIL-2 and KIT-6 nanoparticles (40 and 60 nm, respectively)
was performed. Post synthesis procedure was applied for the modification of the initial

mesoporous silicas with amino groups. Incipient wetness impregnation or solid state
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reaction were used for curcumin loading in the parent and amino-modified nanoporous
supports. Polymer coating of alternating polymer layers with complementary functionality
(k-carrageenan and chitosan) was formed. The parent and drug loaded formulations were
characterized by XRD, N, physisorption, thermal analysis, TEM, AFM, ATR-FT-IR and solid
state NMR spectroscopy. Loading of curcumin in the nanocarriers followed by polymer
coating made the sustained delivery of curcumin possible. A comparative study on anti-
proliferative effect of curcumin loaded into NH>-modified KIT-6 and KIL-2 carriers vs. free
drug was performed on a panel of three human cell lines. The most stable complexes of
curcumin with protonated amino group ((CH.)sNHs") are formed when the ammonia group
interacts with an O center from the carbonyl group irrespectively of the form of curcumin,
while curcumin (in both enol and keto forms) interacts most strongly with the neutral amino
group ((CH:)sNHy) via phenolic single bond -OH group. On the basis of the obtained
results it can be concluded that modified silica particles are promising carriers for

controlled delivery of curcumin.

N3BbpLUEH € cuHTe3 Ha me3onopecTn HaHovacTuum KIL-2 n KIT-6 (cbotBeTHO 40 1 60 nm).
3a mMoaundumumMpaHeTo Ha MNbpBOHAYarHUTE ME30NopecTM CUNUUMEBM OUMOKCUAN C
amumHorpynu Gelle npunoxeHa npouegypa 3a MOCT-CMHTETUYHA Moaudumkaumsa. 3a
HaToBapBaHe Ha KYPKYMUH B U3XO4HUTE U aMUHO-MOANULMPAHM HAHONOPECTU HOCUTENN
Ce M3Mon3Ba HayarnHa mMmnperHauus ¢ B TBbpAO CbCTosiHMe. ObpasyBa ce MOnMMepHO
NMOKpUTUE OT pedyBallyM Ce NONMMMEPHM CroeBe C AonbrHuTenHa gyHkumoHanHocTt (k-
KapareHaH wn xuto3aH). [lpobuTe npeau M cneg HaToBapBaHe C JlEKAPCTOBEHUTE
npenapatu ca xapaktepusnpanum ¢ XRD, N, domsmncopbuuns, TepmmyeH aHanus, TEM, AFM,
ATR-FT-IR n NMR cnekTpockonusa B TBbPAO CbCTOsAHWE. HatoBapBaHETO Ha KYPKYMUH B
HaHOHOCUTENUTe, NocrneaBaHO OT NOIMMEPHO NMOKPUTUE, NO3BOMNN TPAMHOTO AOCTaBAHe Ha
KYPKYMWUH. CpaBHUTENHO NpoyYBaHe BbpXy aHTU-NPoOnuMdepaTUBHUS eqekT Ha KYPKYMUH,
3apegeH B NHzx-mogmdmumpann KIT-6 n KIL-2 HocuTenu cnpsimo cBOOOAHO nekapcTBo,
Gewe npoBedeHO BbpXy MaHen OT TPUM YOBELIKM KNeTbYHWU nuHUW. Hamn-ctabunHute
KOMMNMEKCH Ha KYPKYMUH C NpoToHUpaHa amuHo rpyna ((CH2)sNHs*) ce obpasysart, korato
amMmoHueBarTa rpyna B3ammogenctea ¢ O-LeHTbp OT KapboHunHaTa rpyna, He3aBuCcuUMO OT
dopmata Ha KYPKYMUH, OOKATO KYPKYMUHBT (KaKTO B €HOfHa, Taka U B KeTo dopma)
B3aMMOAENCTBa Han-CUMNHO ¢ HeyTpanHute amuHo rpynu ((CH2)sNHz), ypes deHonHaTta cu

-OH rpyna. Bb3 oOCHOBa Ha MONyyYeHUTe pes3ynTatm MOXe [da Ce 3aKkiwouu, 4e



mMoandmumpaHnTe cCUNMUMEBM 4YacTuumM ca obelaBally HOCUTENM 3a KOHTponupaHa

[0CTaBKa Ha KypKyMUH.

10. Popova, M.; Mihaylova, R.; Momekov, G.; Momekova, D.; Lazarova, H.;
Trendafilova, I.; Mitova, V.; Koseva, N.; Mihalyi, J.; Shestakova, P.; St. Petkov, P;
Aleksandrov, H. A.; Vayssilov, G. N.; Konstantinov, S.; Szegedi, A. Verapamil
Delivery Systems on the Basis of Mesoporous ZSM-5/KIT-6 and ZSM-5/SBA-15
Polymer Nanocomposites as a Potential Tool to Overcome MDR in Cancer Cells.
Eur. J. Pharm. Biopharm. 2019, 142, 460—-472.
https://doi.org/10.1016/j.ejpb.2019.07.021.

Q1; IF(2019) = 4.604 (2 yuTaTa)

ZSM-5/KIT-6 and ZSM-5/SBA-15 nanoparticles were synthesized and further modified by
a post-synthesis method with —(CH,);SOsH and —(CH2)sNHCO(CH;).COOH groups to
optimize their drug loading and release kinetic profiles. The verapamil cargo drug was
loaded by incipient wetness impregnation both on the parent and modified nanoporous
supports. Nanocarriers were then coated with a three-layer polymeric shell composed of
chitosan-k-carrageenan-chitosan with grafted polysulfobetaine chains. The parent and
drug loaded formulations were characterized by powder XRD, N physisorption, thermal
analysis, AFM, DLS, TEM, ATR-FT-IR and solid state NMR spectroscopies. Loading of
verapamil on such nanoporous carriers and their subsequent polymer coating resulted in a
prolonged in vitro release of the drug molecules. Quantum-chemical calculations were
performed to investigate the strength of the interaction between the specific functional
groups of the drug molecule and single bond(CH:);SOsH and — CH.)sNHCO(CH.),COOH
groups of the drug carrier. Furthermore, the ability of the developed nanocomposites to
positively modulate the intracellular internalization and thereby augment the antitumor
activity of the p-gp substrate drug doxorubicin was investigated in a comparative manner
vs. free drug in a panel of MDR positive (HL-60/Dox, HT-29) and MDR negative (HL-60)

human cancer cell lines using the Chou-Talalay method.

HaHouwactnuute ZSM-5/KIT-6 n ZSM-5/SBA-15 6sxa CuUHTE3UpPaHM W AOMBbIHUTENHO
mMoanuumpanmn nocT-cuHTETUYHO ¢ —(CH2)3sSOsH 1 —(CH2)sNHCO(CH.).COOH rpynu, 3a

Aa OnNTUMU3MPAT KUHETMYHUTE MNpounM Ha CBOETO 3apexaaHe M ocBoboxgaBaHe C
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nekapcteBo. JlekapCcTBOTO Bepanamusi Ce 3apexaa 4Ype3 HayarHa uMnperHauusi, Kakto
BbpXYy u3xogHaTta, Taka WU Bbpxy moguduumpaHa HaHonopecTta nognoxka. Cnen Tosa,
HaHoHOCUTENMUTE BsIXa NOKPUTK C TPUCNONHA NonnmepHa o6BMBKa, CbCTaBEHA OT XUTO3aH-
k-kapareHaH-xMTo3aH C npukadeHn nonucyndgobetanHosn Bepurn. WMaxogHute u
nekapctBeHuTe npenapatu ce xapaktepuaupatr ¢ XRD , N, cdusmncopbunsa, tepmmnyeH
aHanmn3, AFM, DLS, TEM, ATR-FT-IR n NMR cnektpockonun B TBbpAO CbCTOSIHME.
3apexgaHeTo Ha Bepanamun BbpXy TakMBa HaHOMOPECTU HOCUTENU U NOoCneaBawoTo UM
NONIMMEPHO MOKpPUTME BOAM [LO MNPOOBLIDKUTENHO ocBobOOXdaBaHe in  vitro Ha
nekapcTBeHuTe Mornekynu. bsaxa npoBegeHn KBAHTOBO-XMMWYHU U3YUCIEHWS, 3a Oda ce
nscnegsa cunata Ha B3aMMOOENCTBUETO MEXAY cneunuyHuTe (PyHKUMOHAMHM rpynu Ha
nekapcteeHata monekyna u —(CH.)sSOsH n —CH3)sNHCO(CH.),COOH rpynn Ha
nekapcteeHus Hocuten. OceBeH ToBa, CNnocobHocTTa Ha pa3paboTeHuTe HaHOKOMMO3UTH
Aa MoaynupaTt MOSNIOKUTENHO BbTpeKneTbyHaTa MHTepHanu3auus M no To3uM HauvH [a
yBenu4aT aHTUTYMOpHaTa akTUBHOCT Ha p-gp CyOGCTpaTHOTO NeKapCTBO OOKCOPYOULMH e
nscnegBaHa no CpaBHUTENEH HauvvH, cnpsmMo cBo6oaHOTO nekapctBo B naHen ¢ MDR
nonoxutenum (HL-60/Dox, HT-29) u MDR otpuuatenum (HL-60) 4oBewkn pakosu

KNeTb4YyHM NUHUK, n3nonaesankun metoga Ha Chou-Talalay.

11. Zhang, T.; Qi, H.; Liao, Z.; Horev, Y. D.; Panes-Ruiz, L. A.; Petkov, P. S.; Zhang, Z.;
Shivhare, R.; Zhang, P,; Liu, K.; Bezugly, V.; Liu, S.; Zheng, Z.; Mannsfeld, S.;
Heine, T.; Cuniberti, G.; Haick, H.; Zschech, E.; Kaiser, U.; et al. Engineering
Crystalline Quasi-Two-Dimensional Polyaniline Thin Film with Enhanced Electrical
and Chemiresistive Sensing Performances. Nat. Commun. 2019, 10 (1).
https://doi.org/10.1038/s41467-019-11921-3.

Q1; IF(2019) = 12.121 (17 uuTarta)

Engineering conducting polymer thin films with morphological homogeneity and long-range
molecular ordering is intriguing to achieve high-performance organic electronics.
Polyaniline (PANI) has attracted considerable interest due to its appealing electrical
conductivity and diverse chemistry. However, the synthesis of large-area PANI thin film and
the control of its crystallinity and thickness remain challenging because of the complex
intermolecular interactions of aniline oligomers. Here we report a facile route combining
air-water interface and surfactant monolayer as templates to synthesize crystalline quasi-

two-dimensional (q2D) PANI with lateral size ~50 cm? and tunable thickness (2.6—30 nm).
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The achieved g2D PANI exhibits anisotropic charge transport and a lateral conductivity up
to 160 S cm™ doped by hydrogen chloride (HCI). Moreover, the g2D PANI displays
superior chemiresistive sensing toward ammonia (30 ppb), and volatile organic
compounds (10 ppm). Our work highlights the g2D PANI as promising electroactive

materials for thin-film organic electronics.

Cb3gaBaHeTO Ha NOMUMEPHU THHKM UMM C MOPEOSOrM4yHa XOMOFEHHOCT U [arneyeH
NnopsiabK € UHTPUryBaLLo 3a peanusauns Ha BUCOKO epekTUBHA OpraHuyHa erekTpoHuKa.
MonuanunuubT  (PANI)  npuBnnya 3HauMTeneH wHTepec, nopagn pJobpata cwm
ernekTponpoBogMMoCT. CUHTE3bT Ha TbHbK (bunMm ¢ ronama nnow, PANI n KOHTponbT
BbpXYy Heroparta KpucTtanHocTt n gebenvHa octaBaT cepuMo3Hu NpeansBukaTencTea, nopagum
CMNOXHUTE  MEeXOYMOMNEKYNHN B3aMMOOENCTBUA HA aHWMHOBUTE ONUromepu. Tyk
cbobllaBamMe 3a JleCeH HayuH, CbuveTaBalw, asoBata rpaHuua Bb3agyx-Boga W
NMOBBbPXHOCTHOAKTMBEH MOHOCIION KaTo LWabrnoHW 3a CUHTEe3MpaHe Ha KpucTaneH KBasu-
nsymepeH (gq2D) PANI ¢ pasvep ~ 50 cm? u perynupyema neGenuHa (2.6-30 nm).
MocturHatnat g2D PANI nokasBa aHW30OTpONeH TPaHCNOPT Ha 3apsg W CTpaHW4dHa
nposogumocT Ao 160 S cm™, nermpana ot xnoposogopog (HCI). OceeH ToBa, q2D PANI
nokassa MNpeBb3XoA4Ha PEe3NCTUBHOCT crpsaMo amMoHsKk (30 ppb) M netnuBm opraHn4HU
cbeaHeHna (10 ppm). Hawarta pa6bota nogdeptaBa 2D PANI kato obelwasaiym

eneKTpoaKTMBHM MaTepmanm 3a TbHKOCIOMHA opraHuyHa enekTpoHuka.

12. Yang, C.; Dong, R.; Wang, M.; Petkov, P. S.; Zhang, Z.; Wang, M.; Han, P,
Ballabio, M.; Brauninger, S. A.; Liao, Z.; Zhang, J.; Schwotzer, F.; Zschech, E.;
Klauss, H. H.; Canovas, E.; Kaskel, S.; Bonn, M.; Zhou, S.; Heine, T.; Feng.; X.; A
Semiconducting Layered Metal-Organic Framework Magnet. Nat. Commun. 2019,
10 (1). https://doi.org/10.1038/s41467-019-11267-w.

Q1; IF(2019) = 12.121 (28 yuTaTa)

The realization of ferromagnetism in semiconductors is an attractive avenue for the
development of spintronic applications. Here, we report a semiconducting layered metal-
organic framework (MOF), namely KsFe2[(2,3,9,10,16,17,23,24-octahydroxy
phthalocyaninato)Fe] (KsFez[PcFe-Os]) with spontaneous magnetization. This layered MOF

features in-plane full m-d conjugation and exhibits semiconducting behavior with a room
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temperature carrier mobility of 15+2cm?V™'s™ as determined by time-resolved Terahertz
spectroscopy. Magnetization experiments and *’Fe Mossbauer spectroscopy demonstrate
the presence of long-range magnetic correlations in KsFe;[PcFe-Og] arising from the
magnetic coupling between iron centers via delocalized 1 electrons. The sample exhibits
superparamagnetic features due to a distribution of crystal size and possesses magnetic
hysteresis up to 350 K. Our work sets the stage for the development of spintronic materials

exploiting magnetic MOF semiconductors.

OcblecTBABaHETO Ha hepoOMarHETM3bM B MOMYNPOBOAHULNTE € NpUBMeEKaTeneH nNbT 3a
pasBUTUE Ha CNVHTPOHWKaTa. TyK [oKnagBame MorynpoBOAHWKOBA Crioecta MeTaro-
opraHmyHa pewetka (MOF), a wumeHHO KisFe; [(2,3,9,10,16,17,23,24-0KTaxmapoKcu
dranoumaHunHaTo)Fe] (KsFez[PcFe-Og]) ¢ dhepomarHuteH xapaktep. Toan cnoect MOF ce
Xapaktepuaupa C nbnHa T1-d Jdenokanvauma BbB BCEKM CINOW M nokasea
nonynpoBOAHMKOBO MNOBEAEHWE C MOABWXHOCT Ha 3apsiAoBUTE HOCUTENW Npu CTanHa
Temnepatypa 15+2 cm?V's™, onpemeneHa upe3 BpemeBo paspelleHa THz
crnekTpockonus. EkcnepvMeHTUTe ¢ HamarHuTBaHe U °’Fe-Mossbauer cnekTpockonus
AEeMOHCTpUpaT HanMyneTo Ha JaneyeH nopsgbk B MarHUMTHaTa kopenauuu B KsFes[PcFe-
Og], npousTMyawia OT MarHUTHOTO B3auMMOAENCTBUE MeXy >XenesHu LEeHTpoBe
NoCpeacTBOM  JenokanuaupaHTa Tr-efieKTpoHHa cuctema Ha nwuraHgute. [Mpobata
nposiBABa cyneprnapaMarHUTHU XapakTepUCTUKM U NMoKasBa MarHuTeH xucrtepesuc go 350
K. Hawara pabota noctaBs HayanoTo Ha pasBUTMETO Ha MaTepuanu 3a NpuUnoXeHue B

CNMHTPOHHUKATAa, nanosnssawin MarHMTH1U NonynpoBOgHNKOBU MOF.

13. Ehrling, S.; Senkovska, |.; Bon, V.; Evans, J. D.; Petkov, P.; Krupskaya, Y.; Kataev,
V.; Wulf, T.; Krylov, A.; Vtyurin, A.; Krylova, S.; Adichtchev, S.; Slyusareva, E.;
Weiss, M. S.; Buchner, B.; Heine, T.; Kaskel, S. Crystal Size: Versus Paddle Wheel
Deformability: Selective Gated Adsorption Transitions of the Switchable Metal-
Organic Frameworks DUT-8(Co) and DUT-8(Ni). J. Mater. Chem. A 2019, 7 (37),
21459-21475. https://doi.org/10.1039/c9ta06781g.

Q1; IF(2019) = 11.301 (2 uuTara)

Switchable pillared layer metal-organic frameworks M»(2,6-ndc).(dabco) (DUT-8(M), M =
Ni, Co, 2,6-ndc = 2,6-naphthalenedicarboxylate, dabco = 1,4-diazabicyclo-[2.2.2]octane,
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DUT — Dresden University of Technology) were synthesised in two different crystallite size
regimes to produce particles up to 300 pm and smaller particles around 0.1 pm,
respectively. The textural properties and adsorption-induced switchability of the materials,
obtained from both syntheses, were studied by physisorption of N, at 77 K, CO, at 195 K
and n-butane at 273 K, revealing pronounced differences in adsorption behavior for Ni and
Co analogues. While the smaller nano-sized particles (50-200 nm) are rigid and show no
gating transitions confirming the importance of crystallite size, the large particles show
pronounced switchability with characteristic differences for the two metals resulting in
distinct recognition effects for various gases and vapours. Adsorption of various vapours
demonstrates consistently a higher energetic barrier for the “gate opening” of DUT-8(Co) in
contrast to DUT-8(Ni), as the “gate opening” pressure for Co based material is shifted to a
higher value for adsorption of dichloromethane at 298 K. Evaluation of crystallographic
data, obtained from single crystal and powder X-ray diffraction analysis, showed distinct
geometric differences in the paddle wheel units of the respective MOFs. These differences
are further disclosed by solid-state UV-vis, FT-IR and Raman spectroscopy. Magnetic
properties of DUT-8(Co) and DUT-8(Ni) were investigated, indicating a high-spin state for
both materials at room temperature. Density functional theory (DFT) simulations confirmed
distinct energetic differences for Ni and Co analogues with a higher energetic penalty for
the structural “gate opening” transformation for DUT-8(Co) compared to DUT-8(Ni)

explaining the different flexibility behaviour of these isomorphous MOFs.

MeTtan-opraHnyHun pewetkn My(2,6-ndc),(dabco) (DUT-8 (M), M = Ni, Co, 2,6-ndc = 2,6-
HadTanengukapbokcunat, dabco = 1,4-guasabuumnkno-[2.2.2JoktaH, DUT — Dresden
University of Technology) ¢ npeBknioyBaHe Ha KpucTanHaTta peluetka (NnpemMuMHaBaHe Ha
KpuUCTanHata pelleTtka OT eQHO CbCTOsiHME B OpYro) ca CUMHTe3WpaHu B [Ba PasfnuyHu
pexuma, 3a ga ce nomnyyar vactvum C pasnuyeH pasmep cbotBeTHO 0 300 um u no-
mManku yactuum okono 0,1 um. CTpyKTypHMTE CBOMCTBA M NPEBKIOYBAHETO Ha pelueTkaTa
npy agcopbumsa , 3a YacTuuuTe NOnyvYeHuM OT ABaTa CUHTe3a, bAxa m3cnegsaHu 4ypes
dpuauncopbums Ha N2 npu 77 K, CO, npn 195 K n n-6ytaH npn 273 K, DUT-8 (M) nokassat
SICHO M3pa3eHu pasnukn B aacopbumMoHHOTO noBeaeHne 3a aHano3ute ¢ M= Ni unu Co.
[okaTo no-mankute HaHopasmepHu Yactuum (50-200 nm) ca TBbpAM M He ce Habntogasa
NpeBKrloYBaHe B pelleTkata, KOeTO MOTBbpXAaBa 3Ha4YeHMeTo Ha pas3Mepa  Ha
KpucTtanuta, roriemMuTe 4acTuuu MokKas3BaT m3paseHa CrnocoOHOCT 3a MpeBKNoYBaHe B

peweTkaTta C XapaKTepH pa3finkmn 3a aBata MeTaria, Koeto Boan OO pa3sinyHU e(beKTI/I Ha



pasno3HaBaHe 3a pasnuyHu rasoBe W napu. AgcopbumAta Ha pasnuyHM rasose
AEMOHCTpUpa NO-BMCOK eHepreTudeH Gapuep 3a ,otBapsiHe Ha nopute” Ha DUT-8(Co), 3a
pasnuka ot DUT-8(Ni), Tb kaTO HandraHeTo 3a ,0TBapsiHe Ha nopute“ 3a Marepuan Ha
ocHoBata Ha Co ce npemecTBa KbM NO-BMCOKa CTOMHOCT 3a agcopbumst Ha guxnopomeTaH
npu 298 K. OueHkata Ha kKpuctanorpadCKMTe AaHHW, MOSlyYeHU OT PEHTIEHOB
ANPpakUMOHEH aHanmM3 Ha MOHOKpUCTan M npax, MNoka3sa OTYETIMBU EOMETPUYHU
pasnukn B MeTanHuTe Bb3NuM Ha cboTBeTHUTEe MOF. Tean pasnukm ce paskpusat
ponbnHuTenHo 4pe3 UV-vis, FT-IR n Raman cnekTtpockonus B TBbPLAO CbCTOSHUE.
N3cnenBaHu ca marHnTHuTEe ceorictBa Ha DUT-8(Co) n DUT-8(Ni), KonTo nokassaTt BMCOKO
CMMHOBO CbCTOSIHME Ha OBaTa maTepuana npu ctarmHa Temnepartypa. CumynauuuTe C
Teopusi Ha (pyHKUMOHana Ha NnbTHocTTa (DFT) noTBbpXXaaBaT OTYETNIMBUTE EHEPreTUYHU
pasnukn 3a aHanosute Ni m Co C no-BMCOKO CMNUHOBO CbCTOSIHME 3a CTPYKTypHaTa
TpaHcopmaumsa Ha ,otTBapsaHe Ha nopute“ 3a DUT-8(Co), B cpaBHeHne ¢ DUT-8(Ni),

00siCHABALLO pa3nMYHOTO MBKABO noBeaeHne Ha Te3n nsomopdHn MOF.
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Metal-organic frameworks (MOFs) are coordination networks with organic ligands
containing potential voids. Some MOFs show pronounced structural flexibility that may
result in closing and re-opening these pores. Here, we show that collective flexibility in a
MOF-DUT-8(Ni) — is controlled by conformational isomerism. DUT-8(Ni), a pillared-layer
MOF with Ni, paddle-wheels, dabco pillars and naphthalene dicarboxylate (ndc) linkers,
can crystallize in many conformational isomers that depend on the orientation of the non-
linear ndc linkers with respect to each other. While the open form is compatible with
several of these conformations, only one of them, with alternating linker orientations, is
stable as the closed form. We show, by means of first principles calculations, that in the
stable closed form, the appreciable lattice strain is compensated by London-dispersion
forces between the ndc linkers that arrange with maximum overlap in a stacking order
similar to the stacking in graphite. We substantiate these results by well-tempered

metadynamics calculations on the DFT-based Born—Oppenheimer potential energy
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surface, by refined X-ray diffraction data and by nitrogen adsorption data obtained by
experiment and grand-canonical Monte-Carlo simulations based on the DFT-optimized and
PXRD-derived geometries. While the reported origin of flexibility cannot be generalized to
all flexible MOFs, it offers a rational design concept of folding mechanisms in switchable

MOFs by exploitation of the stabilization effect of linker stacking in the closed form.

Metan-opraHnyumte pewetkn (MOF) ca koopAnHAUMOHHW NOAUMEPU C  OpPraHU4YHU
nuraHauv, ceabpXawm noteHunanHu kyxmHu. Hakon MOF nokassaT nspaseHa CTpyKTypHa
MBKaBOCT, KOATO MOXe Ja AoBeae [0 3aTBapsHe 1 NOBTOPHO OTBapsiHE Ha Te3u nopu. Tyk
nokassame, 4Ye koriektMBHaTa rbBkaBocT B MOF DUT-8(Ni) ce KoHTponupa oOT
KoHpopmaumoHHa wnsomepus. DUT-8(Ni), MOF c Ni, BbB Bbanute, nunbpu dabco wn
HadpTaneH pgukapbokcunatHm (ndc) nuraHan, MOXe [fga Kpuctanusampa B MHOro
KOH(POPMAaLMOHHN U30MepPU, KOUTO 3aBUCHAT OT OpueHTaumatTa Ha HenuHenHute ndc
NNHKBPW, NO OTHOLWIEHWe Ha BCUYkM Opyrn. [lokato oTBopeHaTa opma € CbBMecTuma C
HAKOMKO OT Te3n KOHgopMauuu, camo efHa OT T4aX, C noaxogsilia opueHTauus Ha
nuraHguTe, e ctabunHa kato oopMa CbC 3aTBOpPeHU nopu. MNocpeacTBoM nsyncrneHmsTa ¢
TeopuAta Ha QYHKUMOHAN Ha NNbTHOCTTa MoOKasBame, 4Ye B crTabunHata 3aTBoOpeHa
dopma 3HAUMTENHOTO HampexeHue Ha pelleTkata ce KomneHcupa oT JloHOoHOBM
ANCMNEPCUOHHU cunn Mexgy ndc nuraHguTe, KOUTO ce nogpexgaTr € MakcumasrHo
NpuUNoKpuBaHe B MOCMNeAOBaTENHOCT Ha noapexaaHe, NogobHO Ha noapexaaHeTo B
rpacomt. OBocHOBaxme Te3u pes3yntatm C METOAUTE Ha MOfeKynHata AMHaMuKka u
MeTaguMHamuka Ha ocHoBata DFT BopH-OneHaxmep NOBBbPXHOCT Ha MOTeHuuanHarta
eHeprus, 4ypes gobpe npeunsmpaHy gaHHM 3a pPeHTreHoBa Audppakums n agcopbums Ha
asoT, Norny4YeHn OT ekcnepuMeHT 1 oT MoHTe-Kapro cumynauuu, 6asmpaHn Ha reomeTpum
oT DFT mn3uucneHusa n ot peHtreHorpadpckn gaHHU. Bbnpeku Ye goknagBaHUAT Npousxos
Ha MbBKaBOCTTa He MoOXe Aa b6bae obobuweH 3a Bcuukm rbeBkaBn MOF, Tom npegnara
pauMoHanHa KoHUenuus 3a MexXaHm3MuTe Ha CrbBaHe Ha kpuctanHata pewetka B MOF,
ype3 u3nonsBaHe Ha edekTa Ha cTabunusanpaHe Ha noapexnaHeTo Ha nuraHauTe B

3aTBOpeEHa hopma Ha peLleTkaTa.

15. An, Y,; Kuc, A.; Petkov, P.; Lozada-Hidalgo, M.; Heine, T. On the Chemistry and
Diffusion of Hydrogen in the Interstitial Space of Layered Crystals H-BN, MoS2, and
Graphite. Small 2019, 15 (43). https://doi.org/10.1002/smll.201901722.

Q1; IF(2019) = 11.459 (1 umTarT)
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Recent experiments have demonstrated transport and separation of hydrogen isotopes
through the van der Waals gap in hexagonal boron nitride and molybdenum disulfide bulk
layered materials. However, the experiments cannot distinguish if the transported particles
are protons (H*) or protium (H) atoms. Here, reported are the theoretical studies, which
indicate that protium atoms, rather than protons, are transported through the gap. First-
principles calculations combined with well-tempered metadynamics simulations at finite
temperature reveal that for h-BN and MoS;, the diffusion mechanism of both protons and
protium (H) atoms involves a hopping process between adjacent layers. This process is
assisted by low-energy phonon shear modes. The extracted diffusion coefficient of protium
matches the experiment, while for protons it is several orders of magnitude smaller. This
indicates that protium atoms are responsible for the experimental observations. These
results allow for a comprehensive interpretation of experimental results on the transport of
hydrogen isotopes through van der Waals gaps and can help identify other materials for

hydrogen isotope separation applications.

[MocnegHUTE eKCNnepUMEHTU EMOHCTpMpAT TpaHCNopTUpPaHe N pasgensHe Ha BOOOPOAHM
M30TONM Npe3 MeXAynroCKOCTHOTO MpPOCTpaHCTBO Ha BaH pgep Baancosu cnoectu
MaTtepuann oT xekcaroHaneH 6opeH HUTpug u monubaeHos aucyndug. EkcnepumeHTuTte
obaye He moraT ga pasrpaHuyaTt ganv TpaHcrnopTupaHuTe vyactuum ca npotonHn (HY), nnu
atomu Ha npotun (H). Tyk ca goknagBaHn TeOpeTUYHUTE M3crnegBaHus, KOUTO MOKa3Bar,
ye aToMuTe Cce TpaHCcnopTMpar KaTto aTtoMuM MNpPOTU, a He TMpPOTOHM npe3
MEXAOYMMOCKOCTHOTO  MPOCTPaHCTBO.  [TbpBOHA4YanHM  M3YUCIEHUs,  MNocneaBaHu
cMMmynauum ¢ Metoga Ha MeTagnHamuKka npy onpegeneHa Temneparypa nokasear, Ye 3a h-
BN n MoS; mMexaHnamMbT Ha Andy3uns KakTo Ha NPOTOHUTE, Taka U Ha aToOMUTEe Ha NPOTUN
(H) BkntoyBa npouec Ha nNpeckadaHe Mexay cbCcedHu crioese. To3u npouec ce nognomara
OT HMUCKO €HepreTM4yHM MOOOBE Ha nNpunnb3BaHe Mexay OTAENHUTE CrloeBe.
KoedonuneHTsT Ha andysna Ha npoTMA  CbOTBETCTBA Ha  eKcrnepuMeHTarHo
onpeneneHnaT, 4oKaTo 3a NPOTOHUTE TOM € C HAKOSKO nopsigbka no-Manbk. ToBa nokasea,
ye aTtoMuUTE Ha MPOTMS Ca OTrOBOPHU 3a eKcnepuMeHTanHuTe HabnogeHus. Tesu
pesyntaTi No3BONsSBaT USANOCTHA MHTEPNpeTauusi Ha ekcrnepuMeHTanHuM pesynrtatu 3a
TPaHCNOPTUPAHETO Ha BOAOPOLHM u3oTtonu npe3 BaH aep Baancoswu kpuctanu u morat ga
NOMOrHaT 3a MaeHTUULMPaAHETO Ha ApYyrM MaTepuanu 3a NpUnNoXeHne nNpu pasgensHe Ha

BOJOPOAHM U30OTOMMW.



16. Oberhofer, K. E.; Musheghyan, M.; Wegscheider, S.; Worle, M.; Iglev, E. D;
Nikolova, R. D.; Kienberger, R.; Pekov, P. S.; Iglev, H. Individual Control of Singlet
Lifetime and Triplet Yield in Halogen-Substituted Coumarin Derivatives. RSC Adv.
2020, 70 (45), 27096-27102. https://doi.org/10.1039/d0ra05737a.

Q1; IF(2020)* = 3.119

The photophysical properties of three 3-diethylphosphonocoumarin derivatives are studied
by transient absorption spectroscopy and DFT calculations. The measured lifetime of the
first excited singlet state changes upon halogen substitution at the 6-position from 40 ps
for the unsubstituted compound to 100 ps for Cl and 24 ps for Br. This observation is in
clear contradiction with the estimated singlet—triplet quantum yield, which increases with
atomic weight of the substituted atom and is usually referred as a heavy-atom effect. The
DFT calculations give evidence that the main reason for this behavior is the different
composition of the HOMO, while the LUMO is similar for all three compounds. The optical
excitation leads to intramolecular charge transfer from the halogen lone pairs to the m*
molecular orbital and thus to a significant change in the molecular dipole moment. Hence,
the latter phenomenon in combination with the heavy-atom effect enables an independent
control of singlet lifetime and singlet-triplet quantum vyield in the studied 3-

diethylphosphonocoumarin derivatives.

doTO(PUN3NYHMTE CBOMCTBA Ha TpW Npou3Bo4HW Ha 3-AneTunocdOoHOKYMapuH ca
n3cnegBaHn 4pe3 TpaH3neHTHa abcopbumoHHa cnektpockonus M DFT unaumcnenus.
N3MepeHMaT XMBOT Ha NbpPBOTO Bb3OYAEHO CUHITIETHO CbLCTOSIHME Ce MNPOMEHs npu
3amecTBaHe ¢ xanoreH B 6-no3unums ot 40 ps 3a He3amecTeHOTO cbeanHeHne ao 100 ps
3a Cl n 24 ps 3a Br. Toea HabnogeHne e B IBHO NPOTUBOPEYNE C MPOrHO3HUSI KBAHTOB
AobuB 3a npexoda CUHIMET-TPUMMET, KOUTO HapacTBa C aTOMHOTO TErNO Ha 3aMeCcTeHus
aToM 1 OOMKHOBEHO ce Hapu4ya edekT Ha Texkmna atom. DFT nsuucnenusta nokasear, ye
OCHOBHaTa Npu4ynHa 3a ToBa NoBegeHne e pasnnyHuaT cbectaB Ha HOMO, gokato LUMO e
CXOOEH 1 3a TpuTe cbeanHeHus. ONTUYHOTO Bb3OYXXAaHe BOAW A0 BbTPELUHOMOSEKYNEH
TpaHcep Ha 3apsn OT HENodeneHUTE EenekTPOHHM OBOWKM Ha XanoreHHUTe KbM T1*
MosiekyrnHa opbuTtana u nNo To3n Ha4YMH OO 3HAYUTENHa NPOMsiHA B AUMOMHUS MOMEHT Ha

monekynarta. [locnegHoto siBneHve, B KOMOMHaUMA C edeKkTa Ha TeXKuTe aTtomu,
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no3BoJidBa He3aBUCUM KOHTPOJT Ha XMBOTa Ha CUHINETa U KBAHTOBUA AobuB Ha npexoaa

CUHIMET-TPUNIET B n3cnegsaHnTe NnponsBogHN Ha 3-anMeTnnipocoHOKYMapuH.

17. Ehrling, S.; Mendt, M.; Senkovska, |.; Evans, J. D.; Bon, V.; Petkov, P.; Ehrling, C.;
Walenszus, F.; Poéppl, A.; Kaskel, S. Tailoring the Adsorption-Induced Flexibility of a
Pillared Layer Metal-Organic Framework DUT-8(Ni) by Cobalt Substitution. Chem.
Mater. 2020, 32 (13), 5670-5681. https://doi.org/10.1021/acs.chemmater.0c01320.
Q1; IF(2020)* = 9.567

Controlling the adsorption behavior of switchable porous materials is essential to pave the
way for their successful implementation in highly selective separation and sensing
applications. The switchable MOF M3(2,6-ndc).(dabco) (DUT-8(M), where DUT = Dresden
University of Technology, 2,6-ndc = naphthalene dicarboxylate, dabco = 1,4-diazabicyclo-
[2.2.2]-octane, and M = Ni and Co) shows distinct differences in gating adsorption behavior
depending on the transition metal of the node. Both DUT-8(Ni) and DUT-8(Co) transform
into the closed pore phase after solvent removal. The nickel-containing compound shows
high responsivity and gate opening in response to nitrogen adsorption, p/po = 0.1 (77 K),
resulting in a huge pore volume change, while the Co compound remains in a closed pore
phase and is completely nonresponsive to nitrogen at 77 K. Herein, we demonstrate the
gradual tuning of the gate opening pressure in DUT-8(M), upon nitrogen adsorption, by
partially substituting nickel with cobalt in a series of mixed metal MOFs. The substitution
mechanism was analyzed by powder X-ray diffraction (PXRD), solid-state UV/vis
spectroscopy, inductively coupled plasma—optical emission spectroscopy elemental
analysis, and energy-dispersive X-ray spectroscopy. In particular, continuous wave
electron paramagnetic resonance (EPR) spectroscopy demonstrated the coexistence of
Ni/Ni, Co/Ni, and Co/Co paddle wheel (PW) units. The gradual substitution of Ni in DUT-
8(Ni) with Co allows continuous tuning of the gate opening pressure from p/p0 0.1 to 0.75
(75% Co). The integration of Ni/Co-PWs into this pillared layer MOF has enabled, for the
first time, in situ monitoring of this gating phenomenon via parallelized adsorption of N, (71
K) and EPR spectroscopy. These observations can be compared directly with in situ PXRD
data collected during N. adsorption at 77 K. These complementary techniques reveal
uniqgue mechanistic insights into the structural changes of the PWs during the gating
process. In addition, the experimental observations are supported by computational

methods using density functional theory.
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KoHTponbT Ha agcopbumMoOHHOTO noBedeHVMe Ha guwaliyM nopectn marepuanu € ot
CbLLUECTBEHO 3HAYeHWe, 3a Aa ce NponpaBu MbT 3@ TAXHOTO YCNELWHO BHeApsiBaHe KaTo
CUMHO CENneKkTUBHW MTepuanu 3a pasgensiHe u npunoxeHust kato ceHsopu. MOF My(2,6-
ndc);(dabco) (DUT-8(M), kbgeto DUT = Dresden University of Technology, 2,6-ndc =
HadpTaneH aukapbokcunar, dabco = 1,4-anasabuumkno-[2.2.2]-oktaH 1 M = Ni n Co)
nokasea OTYETNIMBWU Pas3nuku npu agcopbums Ha rasoBe, B 3aBMCUMOCT OT MNPEXOOHUS
MeTan BbB Bb3nuMTe Ha peweTtkata. Kakto DUT-8(Ni), taka wn DUT-8(Co) ce
TpaHcdopMupaT BbB hasa CbC 3aTBOPEHU NOPW, Cred OTCTpaHsBaHe Ha pa3TBoOpUTENS OT
nopute. DUT-8(Ni) noka3sa BMCOKa 4yBCTBUTEITHOCT U OTBapsiHE Ha NopuTe B OTTOBOP Ha
agcopbuma Ha asorT, p/pe = 0,1 (77 K), koeTo Boan OO OrpoMHa MpomsiHa Ha obema Ha
nopuTte, Aokato cbeamHeHneto ¢ Co ocTaBa BbB (pa3a CbC 3aTBOPEHU NOpU U He pearvpa
Ha asoT npu 77 K. Tyk OeMOHCTpupame MOCTENEHHO perynMpaHe Ha HansraHeto Ha
oTBapsiHe Ha nopute B DUT-8 (M), npu agcopbumsa Ha asoT, Ype3 4aCTUYHO 3aMeCTBaHe Ha
Huken ¢ kobant B cepust oT MOF cbC cMeceH CbCTaB Ha MeTanHUTe NOHWN BbB Bb3NUTE Ha
KpucTanHata peweTtka. MexaHu3aMbT Ha 3amecTBaHe € aHanuaupaH 4pes npaxosa
peHTreHoBa aundpakuma (PXRD), TtBbpmodasHa UV/vis cnekTtpockonus, enemeHTeH
aHanuM3 Ha WHAOYKTMBHO CBbp3aHa MnasmMa-onTu4yHa eMUCUOHHA CMNEeKTPOCKONUA U
PEHTreHOBa  CMEKTPOCKONMA €  AucneprypaHe Ha  eHeprus.  [lo-cneumanHo,
CMEeKTpocKonNuaATa C €enekTpOHeH napamarHuTeH pesoHaHc (EPR) pgemoHcTpupa
cbBMecTHOTO cbulectByBaHe Ha eaumHuum Ni/Ni, Co/Ni n Co/Co BbB Bb3nuMTE Ha
peweTkarta. lNocteneHHoTo 3amectBaHe Ha Ni B DUT-8(Ni) ¢ Co nossonsea nnasHa
HacTpoMKa Ha HansraHeTo Ha oTBapsaHe Ha nopute ot p/po 0,1 go 0,75 (75% Co).
NHTterpmnpaHeTto Ha Ni/Co cmeceHn NOHKU BbB Bb3nuTe Ha pewetkta B Toan MOF 3a nbpsu
NbT Aade Bb3MOXHOCT 32 MOHUTOPUHI Ha TpaHCopMaLmMsa Ha KpUcTanHata pelletka ypes
napanenHa agcopbuusa Ha N, (71 K) n EPR cnektpockonus. Te3an HabniogeHus morat ga
OboaTt cpaBHEHM AMPEKTHO ¢ in situ gaHHM 3a PXRD, cbbpaHu no Bpeme Ha agcopbumsarta
Ha Nz npu 77 K. Tean OONBIHUTENHU TEXHUKU pPasKpmBaT YHUKAITHU MEXaHUCTUYHU
NMO3HaHUA 3a CTPYKTYPHUTE NPOMEHU Ha Bb3NUTE Ha pelleTkaTa No BpemMe Ha npoueca Ha
~<anwaHe“ Ha peweTtkarta. OcBeH TOBa, eKCrnepMMeHTanHMTe HabngeHns ce NoaKpensT oT

pe3ynTtaTtu nony4eHun oT Teopua Ha C*)yHKLI,I/IOHaJ'Ia Ha NIbTHOCTTA.
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Vayssilov, G. N.; Hadjiivanov, K. |. Infrared Spectra of Surface Nitrates: Revision of



the Current Opinions Based on the Case Study of Ceria. J. Catal. 2020.
https://doi.org/10.1016/j.jcat.2020.06.015.
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Nitrates formed on ceria surface were investigated by FTIR spectroscopy and DFT
methods. Isotope labelling (**N, '®0) was utilized to strengthen the conclusions. We found
that the structures usually associated with monodentate nitrates (IR bands at ca. 1460,
1300 and 1030 cm™), although bound to surface most strongly via one oxygen atom, are
tridentate nitrates with C,, symmetry. The bidentate nitrates, as a rule, simultaneously
bridge and chelate cerium cations. The spectral difference between these species is due
to the binding geometry and symmetry reduction. An experimental approach is proposed to
distinguish between different nitrate coordination. It is based on the split of the higher
frequency IR band (1650-1450 cm™) upon partial exchange with '®*O: one new band
appears for bidentate nitrates and two new bands for monodentate and the observed

tridentate nitrates.

Hutpatute, oGpasyBaHM Ha MNOBbPXHOCTTA HaA LEpueB AMOKCWUA, Ca W3CcreaBaHu C
nomowta Ha FTIR cnektpockonua n DFT metoan. 3a noTBbpXKAaBaHe Ha 3akroyeHusTa e
nsnonssaHo nsotonHo mapkupare ("°N, ®0). YctaHoBuxme, Ye CTPYKTypuTe, 0BMKHOBEHO
CBbp3aHM C MoHodeHTaTHW Hutpatn (IR mBuum npu okono 1460, 1300 m 1030 cm™),
BbMPEKN Ye ca CBbP3aHu Hal-CUMHO C eanH KUCIOPOAEH aToOM, ca TPUAEHTATHU HUTPaTU
cbc C, cumeTpus. bugeHTaTHUTE HUTpaATW, KaTo NpPaBUIIO, €4HOBPEMEHHO CBbp3BaT
MOCTOBO M Xenartupart LepueBu KaTuoHW. CrnekTpanHaTta pasnvka mexay Te3n Buaose
HUTpaTK Ce ObITKM Ha reoMeTpusTa Ha CBbp3BaHe KbM LIEPUEB AMOKCUA U MOHMXKaBaHe Ha
cumeTpusita. Mpeanara ce ekcnepyMeHTaneH NoaxoAd, 3a Aa ce HanpaBu pasnuka Mexay
pasnuMyHaTa KoopAuHauMs Ha HUTpaTuTe. Ta ce OCHOBaBa Ha pasfdensiHeTo Ha Mo-
BUcokodectoTHata IR mBuua (1650-1450 cm™) npu yactuyeH obmeH ¢ '®0: nossasa ce
eQHa HoBa MBMUA 3a OMOEHTATHW HUTPATU M [OBEe HOBU UMBULM 338 MOHOAEHTATHU W

HabnogaBaHuTe TPUAEHTaTHN HUTPAaTW.

19. Popova, M.; Koseva, N.; Trendafilova, |.; Lazarova, H.; Mitova, V.; Mihaly, J.;
Momekova, D.; Konstantinov, S.; Koleva, I. Z.; Petkov, P. St.; Vayssilov, G. N;
Aleksandrov, H. A.; Szegedi, A. Design of PEG-Modified Magnetic Nanoporous
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Silica Based Miltefosine Delivery System: Experimental and Theoretical
Approaches. Microporous Mesoporous Mater. 2021, 310, 110664.
https://doi.org/10.1016/j.micromes0.2020.110664.

Q1; IF (2020)* = 4.551

Silica nanoparticles incorporating magnetic iron oxides (MS) with sizes around 20 nm were
developed. The MS material was modified with NH2-groups and then grafted by PEG
chains. The anticancer drug miltefosine was loaded into the NH2-modified and PEGylated
MS nanoparticles by impregnation procedure resulting in 11-28% of drug content. PEG
chains were also conjugated to the miltefosine loaded MS-NH, nanocarrier. The amount of
loaded drug and the release properties depend on whether PEGylation of the
nanoparticles was performed before or after the drug loading step. The parent and drug
loaded samples were characterized by XRD, N physisorption, thermal gravimetric
analysis, magnetic measurements, XPS and ATR FT-IR spectroscopy. ATR FT-IR
spectroscopic data and DFT calculations supported the interaction between the
mesoporous silica surface and miltefosine molecules. The in vitro release profile at pH =
7.0 showed sustained drug release and dependence on the experimental design. Free and
formulated miltefosine samples were further investigated for antiproliferative activity
against malignant HUT-78 cell line. Formulated miltefosine showed superior cytotoxic
effect on the tested cells as compared to the free drug. In addition, the MTT assay of the
cytotoxic potential of non-loaded silica nanocomposites showed no intrinsic cytotoxicity

associated with the carriers.

Pa3paboTeHn ca cunmumeBn HaHOYaCTULN, BKIHOYBALLM MarHMTHU xenesHun okengn (MS) c
pasmepu okono 20 nm. MS matepuansT 6ewe moanduumpad ¢ NH.-rpynu n cneq toBa
cBbp3aHn kbM Hero PEG Bepuru. NpoTnBOpakoBOTO NekapcTBO MUNTEdO3UH ce 3apexaa
B NH.-moanduuympanmte n PEG-unnpann MS HaHo4acTuum, Ypes MMnperHupaHe, KOeto
Boan 0o 11-28% oT nekapCTBEHOTO CbAbpxaHue B HaHovacTuuute. PEG Bepurnte cbLlo
6s1xa NnpukavyeHn KbM HaToBapeHata ¢ muntedosnH MS-NH; HaHoyacTuua. KonuyectBoTo
3apedeHo nekapcTBO M CBOMCTBaTa Ha ocBoboxaaBaHe 3aBUCAT OT ToBa gann PEG-
WUIIMPaHETO Ha HaHoYacTUUUTE € U3BBLbPLUEHO Npean WNu cred erana Ha 3apexpaaHe C
nekapcTBoTO. M3axoaHuTe n 3apefeHn ¢ nekapcteo npobu ca oxapaktepuaunpanu ¢ XRD,
N2 cbmnsncopbuus, Tepmo-rpaBOMETPUYEH aHanM3, MariuTHn namepsanus, XPS n ATR FT-
IR cnektpockonusa. ATR FT-IR cnektpanuute gaHHn v DFT unsuncnenusita nogkpenat

B3anMMOOeNCTBMETO mMexay wmesonopecrtara rMoBbpXHOCT Ha cunuuneB OUOKCUO WU
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MoOnekynute Ha mMunTedosunH. MNMpodunbT Ha in-vitro ocsoboxgasaHe npu pH = 7,0
nokasBa npoab/MKUTENHO oOcBobOXOaBaHe Ha fekapcTBOTO M 3aBUCUMOCT  OT
ekcrnepumeHTanHua ausanH. CeobogHnte n hopmynupaHn npobu oT mMuntedosnH Gsaxa
AONBHUTENHO U3cneaBaHn 3a aHTUNponudepaTMBHa aKTUBHOCT CpeLly 3MoKadYeCcTBEeHU
KnetbyHn nunHum HUT-78. dopmynupaHuaT Muntedo3nH nokasBa MNpeBb3XoneH
LUTOTOKCMYEH eheKT BbpXy TECTBAHUTE KNETKM B CpaBHEHME CbC CBOOOAHOTO NeKapCTBO.
B ponbnHeHve, MTT aHanu3bT Ha UUTOTOKCUYHUSA MOTEHUMan Ha HeHaToBapeHuTe
CUNUUMEBM HAHOKOMMO3UTU He MokKasBa Mpuchblla UMTOTOKCMYHOCT, CBbp3aHa C

HOcUTenuTe.

20. Abylgazina, L.; Senkovska, I.; Ehrling, S.; Bon, V.; St. Petkov, P.; Evans, J. D.;
Krylova, S.; Krylov, A.; Kaskel, S. Tailoring Adsorption Induced Switchability of a
Pillared Layer MOF by Crystal Size Engineering. CrystEngComm 2021 (Advanced
article). https://doi.org/10.1039/d0ce01497d.

Q1; IF(2020)* = 3.117

The pillared layer framework DUT-8(Zn) (Zn2(2,6-ndc).(dabco), 2,6-ndc = 2,6-
naphthalenedicarboxylate, dabco = 1,4-diazabicyclo-[2.2.2]-octane, DUT = Dresden
University of Technology) is a prototypical switchable MOF, showing characteristic
adsorption and desorption induced open phase (op) to closed phase (cp) transformation
associated with huge changes in cell volume. We demonstrate switchability strongly
depends on a framework-specific critical particle size (d.i). Superposed, the solvent
removal process (pore desolvation stress contracting the framework) significantly controls
the cp/op ratio after desolvation and, subsequently, the adsorption induced switchability
characteristics of the system. After desolvation, the dense cp phase of DUT-8(Zn) shows
no adsorption-induced reopening and therefore is non-porous for N, at 77 K and CO, at
195 K. However, polar molecules with a higher adsorption enthalpy, such as
chloromethane at 249 K and dichloromethane (DCM) at 298 K can reopen the macro-sized
crystals upon adsorption. For macro-sized particles, the outer surface energy is negligible
and only the type of metal (Zn, Co, Ni) controls the DCM-induced gate opening pressure.
The node hinge stiffness increases from Zn to Ni as confirmed by DFT calculations, X-ray
crystal structural analysis, and low frequency Raman spectroscopy. This softer Zn-based
node hinges and overall increased stabilization of cp vs. op phase shift the critical particle
size at which switchability starts to become suppressed to even lower values (deit < 200

nm) as compared to the Ni-based system (d.« = 500 nm). Hence, the three factors
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affecting switchability (energetics of the empty host, (E«—Ec) (I), particle size (ll), and
desolvation stress (lll)) appear to be of the same order of magnitude and should be

considered collectively, not individually.

Metan-opraHudyHa pamka DUT-8(Zn) (Zn2(2,6-ndc).(dabco), 2,6-ndc = 2,6-
HadpTanengmkapbokcunar, dabco = 1,4-gmnasabuunkno-[2.2.2]-oktaH, DUT = Dresden
University of Technology) e npototuneH MOF c npeBknoyBalia pelleTka, rnoka3Ball
nHayuupaHa ot agcopbuusa n gecopbumd, TpaHchopmaums OT OoTBOpeHa dasa (op) Ao
3aTBOpeHa hasa (cp), cBbp3aHa C OrpOMHU NPOMeHN B obemMa Ha knetkute. B HacToawoTo
nscnegBaHe OeMOHCTpUpamMe, Ye MPEBKMIYBAEMOCTTa Ha KpuUcTanHata pelletka CUHO
3aBuUCK OT CneununyHnsa 3a pamkata KputudeH pasmep Ha Yactuuute (dei). MNpouechT Ha
OTCTpaHsiBaHe Ha pa3TBopuTens (CBMBaHe Ha nopuTe, NOCPEACTBOM CTPECOBOTO UM
AeconsatvpaHe) 3HayuMTeNnHO KOHTponupa CbOTHOLWIEHWETO cp/op Ha pfBeTe (pasm
OTBOpEHa Op M 3aTBOpPEHa Cp cref AeconsatvpaHe M NocrneaBallo oTBapsaHe Ha nopute
npyn agcopbuma. Cnen pasTtBapsiHe, nnbTHata cp ¢asa Ha DUT-8(Zn) He nokasea
MHOyUMpaHoO OT aacopbumsita NOBTOPHO OTBapsiHE M crnegoBaTenHo e He nopecta 3a N
npm 77 K n CO, npn 195 K. Bbnpeku TOBa, NONSAPHUTE MOMEKYNU C MO-BUCOKA
agcopbumnoHHa eHTannus, kato xropometaH npu 249 K n gnxnopometanbt (DCM) npu
298 K moratr ga OTBOPAT OTHOBO MakpopasMepHUTe Kpuctanm npu agcopbumata. 3a
MakpopasMepHM YacTUUM BbHLUHATa NOBbLPXHOCTHA E€HEPrusi € He3HayuTenHa u camo
BUObT Ha Mmetana (Zn, Co, Ni) koHTponupa npeaussukaHoto ot DCM HansraHe Ha
oTBapsiHe Ha nopute. TBbpAOCTTa Ha Bb3nuTe ce yBenunyaBa oT Zn o Ni, koeTo ce
notebpxgaBsa oT DFT wu3umcneHus, peHTreHOB KpucTaneH CTPYKTYpeH aHanus u
HMckoyecToTHa PamaHoBa cnekTpockonusa. To3n no-mek Bb3en, 6asvpaH Ha Zn, u
LUANOCTHOTO MOBMULIEHO CTabunuampaHe Ha cp, CNpsAMO op dasa U3MecTBaT KPUTUYHUSA
pasMep Ha YacTuuuTe, NpU KOWTO MPEBKMOYBAEMOCTTa 3anoyBa Aa ce noTucka Ao oule
MO-HUCKN CTOMHOCTU (deit <200 nm), B cpaBHeHue ¢ Ni-6asnpaHa cuctema (deit = 500 nm).
CnepoBatenHo TpuTe akTopa, BNUSIELM BbPXYy MNPEBKOYBAEeMOCTTa (eHepreTuyHara
npomsiHa B pewetkata Ha MOF, (E,, — Eq) (1), pasmepbt Ha uyactuuute (lI) wn
peconsatupawmat ctpec (lll)) narnexaga ca oT eanH M cbly, Nopsabk U TpsibBa ga ce

pasrnexagart KONnekTuBHo, a He nHanBnayasiHo.

* 3a nybnukauuuTe, 3a KOUTO B roanHaTa Ha nybrnvkyBaHe He e HanMyeH MMNaKT pakTop

(IF)



N KBapTUi 3a CMUCAHNETO, Ca U3Nona3BaHn HannyHute |IF n kBapTun 3a Han-6nuskata oo
Hes

roguvHa.



