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B sTOM BBIIyCKE:

CBEPXITPOBOJHUKH

Deontoyusn nosepxnocmu Pepmu u ncegoouienu
6 kynpamuvix BTCIT

Jo cux mop He MOHATas CBA3b BBICOKOTEMIIEPATYPHOUW CBEPXIIPOBOIH-
MOCTH C TICEBJAOIIETBI0 OCIOXKHAET MOUCK MEXaHH3Ma KYIEpPOBCKOTO
cnapuBanus B kynpaTHsix BTCII. Kak ans cBepxmpoBozsIiiero, Tak u
JUTSL TICEBJIONIENIEBOTO COCTOSIHUSI BXKHYIO POJIb MTPAeT TOIOJIOTHUS TI0-
BepxHOocTH DepMu, Ha KOTOPOH (MIIM B OKPECTHOCTH KOTOPOM) pa3bir-
pBIBAIOTCA OTBETCTBEHHBIE 3a 3TH COCTOSHMSI 2JIEKTPOHHBIE B3aNMOJIEH-
ctBus. B pabore [1] (CIUA, SAnonus, Kurait) 3Bonromus moBepXHOCTH
®epmu 1 TiceBomeEnN Kynpara Bi-2201 mo Mepe yBenndeHUsT KOHICH-
Tpaluu IbIPOYHBIX HOCUTENEH p U3yyeHa METOJOM CKaHHMPYIOIEH TyH-
HEJIbHOM MHKPOCKONMH B MarHUTHOM IOJIe. Y CTAHOBJIEHO, YTO PEKOH-
CTpyKIUs MoBepxHOCTH DepmMu (Iepexo]l OT MAIEHFKUX KapMaHOB WIIH
(bepMHEBCKHUX OYT K 00JBIIOMY KOHTYpY DepMu) NpOMCXOAUT B HEMO-
CPEACTBEHHOM OJIM30CTH K ONTUMAaJbHOH (oTBevaromeir Mmakcumymy 7T.)
BEIMYMHE p. DTa PEKOHCTPYKIWS HUKAK HE CKa3bIBaeTCs Ha INMPHHE
IICEBIOMIENH, KOTOpas TNIABHO M3MEHsETCs ¢ pocToM p. [lceBmomens u
d-BOJHOBBIC OOTOIFOOOBCKUE KBA3WYACTHUIIBI COCYIISCTBYIOT B aHTHY3-
JIOBOM HarpaBiIeHWH 30HBI bpuimosHa. [lockonbKy KBaHTOBHIH (hazo-
BBIIl TIepexo], KaKk U PEeKOHCTPYKIHS MoBepxHOCTH Depmu, nMeeT Me-
CTO B OKPECTHOCTH ONTHMAJIBHOTO YPOBHS JONHPOBAHUS, TO aBTOPHI
[I0JIaraoT, YTO MCEBOIIENb C HUM HE CBs3aHa.

CxeMaTtudeckoe Hu300paxkeHHe ¢a3o-
Boil amarpammsel KympatHeix BTCII.
AFM, SC u PG — antudeppomaraut-
Hasl, CBEpXIIPOBOASIIAs U IICEBIOIIE-
neBasi (ha3bl, COOTBETCTBEHHO. UeThIpe
YepHBbIe TOYKHM OTBEYAIOT OOpa3laMm,
U3y4YeHHBIM B padote [1].
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HAHOMATEPHAJIbBI

Hanouacmuuywt emecmo xupypesuueckux uiéoe

C XUpypru4ecKMMH IIBaMH, K COXKaJCHHUIO, 3HAKOMBI
BCE — €CIIM HE Ha COOCTBEHHOM OIIBITE, TO Ha OMBITE
POIHBIX | Apy3eil. 3almMBaHie paH Uil OCTAHOBKU KpO-
BOTEUCHHUSI TPUMEHSIM ellle 3a[0Jr0 J0 HaIlled dpBI.
[lepBbIMM TIOBHBIMM MaTepUAIaMU CITYXKWJIH XJIOMKO-
BbIE€ HUTHU, KOHCKHI BOJIOC, ApeBECHbIE BOJOKHA. B 175
T. 3HaMEHUTHIH MeauK u (uocod ["ameH BrepBwIe yIIo-
MSHYJI KETTYT, HaTypaJIbHbINA MaTepuall U3 KUIIOK KOPOB
WK OBEl, KOTOPBIM UCIONB3YIOT U ceiyac. Ilo3xe cra-
JIU TIPUMEHSTD IIEJIKOBBIE, 30JI0ThIE U CepeOpsIHbIE HUTH;
NOABUIIUCH CHUHTCTHYCCKUE TMOJHMMEPHBIC MaTCpUualibl.
OpHaKO XUPYPrHYECKHE IIBBI JIONTO 3)KUBAIOT, OCTaB-
JISIOT TIPaMbl; XUPYPIUYeCKUe HUTH TPAaBMHUPYIOT TKa-
HU, OCOOCHHO MSTKHUE (TI€UCHb, CEIe3EHKY, TOYKH), U HE
BCErJa UX MOXXHO HCIOJIb30BaTh. [lonckn OECKpOBHBIX
CIOCOOOB COETMHEHUS] OMOJIOTHUECKIX TKaHEH MPUBEITN
K TIOSIBJICHUIO “XMPYPTHUCCKUX aATE3UBOB~ — METUITHH-
CKUX KJIeEB, IUIACTBIPEH, KaK M3 MPUPOIHBIX, TAK U U3
cHHTeTHYeCcKnX Marepuanos [1]. MccrenoBanus He mpe-
KpaIajiuch, MOCKOJIBKY 3TH MaTepualibl UMENN P He-
JIOCTaTKOB (LIIMTOTOKCUYHOCTh, HU3KAsl aAre3us K BIIAX-
HOW TTOBEPXHOCTH, XPOHUYECKHE BOCIIAICHUS, BHI3BaH-
HBIE TIPOAYKTaMH Jerpafanuu 1 ap.). OmHO U3 meperek-
TUBHBIX pEIICHHH OBUIO MoJCKa3aHo mpupomoit. Kax
HU3BECTHO, MOPCKHE MHIMU OYEHb MPOYHO “CHAAT  Ha
MOKpBIX KaMHSAX Nake TPU CHIBHBIX BOJHAaX (puc. 1).
YyeHnple M3y4dmiIn OCTKOBBIA KJIEH MOPCKHX MUIVHA U
cunTesupoBanu ero anamoru [2,3]. Ilepsole skcmepu-
MEHTHI i Vivo TIOKa3ald OTCYTCTBHE BOCHAIUTEIBHBIX
OoTKJINKOB. OTHAKO JOOBIBATH HATYPAIBLHBIA KIIEH OYeHBb
JIOPOro, a NMPUMEHEHHEe OMOMHMETHUYCSCKHX (aHAJIorud-
HBIX TPUPOJHBIM) aAT€3MBOB TpeOyeT TIIATEILHOTO
KOHTPOJISI PeaKInil MOJMMEPH3aIlii WA CIIABKH TOJIH-
MEPOB in ViVo, W TIOKA TPYIHO IMPEIITOIOKNATh, YTO OHU
CMOTYT 3aMEHUTh TPAIMIUOHHBIC XUPYPTUUECKUE IIIBBI
7 CKOOKH.

Puc. 1 Mopckre Munun Ha CKanax.

HoBpiil opurnHanbHbIA MOJX0Jl, OCHOBAaHHBIM Ha HC-
MOJIb30BaHNH HAHOYACTHII, MPEIOKIIN (PpaHIly3cKue
yuensle [4,5]. CHauana oHU IPOJEMOHCTPUPOBAIIH, YTO
HaHodacTULbl Si0, MPOYHO ‘“‘CKIEUBAIOT” THAPOTEIN
[4]. Kamnu BomHOM cycnien3nu HaHO-S10, HAHOCHIIM Ha
OJIMH U3 2 KYCKOB THAPOTENS MOJUIUMETHIAKPUIAMU-
Jla, 3aTeM KyCKHU C’)KUMaiu B TeueHue ~ 30 cexkyHa. An-
copOmpysiCh Ha TIOBEPXHOCTH Telisl, HAHOYACTHIIBI JeH-
CTBOBAJM KaK KOHHEKTOPBI MEXIY IBYMS KyCKaMH, a
MOJIMMEPHBIC 1S CBSI3bIBATIM HAHOYACTHIIEI (pHC. 2).

Puc. 2. Cxema coeauHEHHs] TMOJIMMEPOB C IOMOILIBIO
HAHOYACTHII.

Buonornueckue MiIrkue TKaHA BO MHOTHUX OTHOIICHHSX
HAIlOMHHAIOT THUAPOTENH, XOTs, 0€3yCIIOBHO, HAMHOTO
CIIO’)KHEEe HUX. ABTOPBI Pa0OTHI [4] pelniIy UCTBITATh
CBOM MOAXOJ Ha JKUBBIX TKaHAX ex vivo. OHU HCIOJb-
30BajJM JIBa TOHKUX cpe3a IedeHU TelleHKa. Kycodku
MIPH CKATHU HE CHEIUBUINCH APYT C APYTOM, HO TOCIe
HaHECEHHUsl Ha OJIMH M3 HUX 60 MKJI BOJHOTO pacTBOpa
HaHoyactull SiO, BO3HHUKIO TPOYHOE COEAMHEHHUE
(BTOpOH KyCOYEeK MPOCTO MprKallK mansieM) (puc. 3).
[Ipu rcmob30BaHUM BOJIBI O€3 HAHOYACTHIL AArE3UN HE
OBLIO.

Puc. 3. CknenBaHne IByX KyCOYKOB, BEIPE3aHHBIX U3 IICUCHH
TeJIEHKa, ¢ MOMOoLILI0 HaHoyacTull Si0,.

ABTOpBI paboOTHl [5] MpOBeNW HCCIEOOBAHUS in Vivo.
IlonydeHHbIe pe3ynabTaThl MOKa3alH, YTO aAre3Hr0, KO-
TOpYI0 00€CIeYnBalOT HAHOYACTHIIBI, MOYKHO HCIOJb-
30BaTh B XMPYPIUM Ui 3aKUBJIECHUS PaH, OCTAHOBKHU
KpOBOTEYEHHUS, a B PETCHEPATUBHOW MEIMLMHE NI
BOCCTaHOBJICHUS TKaHEH.
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Puc. 4. Cxema 3aKUBIEHUS PaHbI.

Ha puc. 4 npuBenena cxema ‘““3aknenBaHus” pasl. Ka-
IUTI0O pacTBOpa HAHOYACTUI] HAHOCAT Ha MOBEPXHOCTh
MOBPEKACHHON TKAaHM C IOMOIIBIO NMUIETKH MM KHC-
TOYKH, 3aTE€M Kpasl paHbl COCAWHSIOT, CIETKa CIaBIH-
Bas. Hanouactuip! 00pa3yroT MHOXECTBO COEIUHEHHH.
C momomeio 50 aM gactun SiO, wmccmeaoBarensM [5]
yAaIoch OBICTPO JHMKBHIUPOBATH PaHy Ha KOXKE KPBIC
(puc. 5), a Taxke riIyOOKyI0 paHy Ha NEYEHH KPBIC.
BocnanurensHbIX OTKIMKOB HEe HAaOIr01aIIH.
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Puc. 5. 3axuBneHue paHbl KOXH KPBIC C IOMOIIbIO HAHO-
SiO, (cneBa), XUpyprudecKux HUTEH (B LIEHTPE) U MUAHOAK-
pwiatHoro kies (cmpaBa). Pe3ynbTaThl OT HAHOYACTHUI[ U
XUPYPTUICCKUX HHUTEH COIMOCTaBHMEI, a KJICH HE 3aJCUmI
pany.

Kax moxazanu panpHeWIINe SKCHEPUMEHTHI, 3TUM HeE
OTPaHMYMBAIOTCS BO3MOXKHOCTU MeToaa. OH Takxke Io-
3BOJIACT OCTAHOBUTH KPOBOTCUCHHUE IIPU YAAJICHHUU YacC-
TH neyeHH. HaHouacTHIbl, HaHECEHHBIE HAa IOBEPX-
HOCTh BJI@XHOH NONMMEpHOH MeMOpaHbl, oOecredn-
BAaIOT €€ aAre3HI0 K paHe Jake B MoToke Kposu. Ilocie
pEe3eKINN TEeYEeHU KPBIC HCIOJIH30BAHHE TaKOM MeM-
Opanbl yepe3 30 cekyHA BOCCTAaHOBWIJIO T€MOCTa3

(puc. 6).

Day 3 post-surgery

Puc. 6. A — Yaanenue yacTy npaBoil TOJU TIE€YCHH KPBICHL,
B — mem0Opana, nokpeitasi HaHodactuaMu Si0,, 3aKpbIBaeT
pany Ha nedyenu; C — yepe3 3 aHs MeMOpaHa ocrajach Ha
TICYCHH.
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B omucaHHBIX BEIIIE AKCIIEPUMEHTAX JBIKEHHUE TKaHEeH
(opraHoB) orpaHMuY€HO, HO YacTO OBIBAIOT CHUTYaIlUH,
KOTJla HY>KHO TIPUKPENUTh MeMOpaHy, KapKac Jyis pe-
TeHepalii TKaHW WIH MEIUIIMHCKOE YCTPONCTBO Ha
Ooprasd, KOTOpI:Iﬁ BBITTIOJIHACT BAXXHBIC COKpAlICHUA, Ha-
npuMep, Ha Obromeecs cepane. Oka3piBaeTcs, HAHOYA-
CTHIIBI M B TaKWX CIydasX CHOCOOHBI 00eCHeduTh
MpoyHOe coenuHeHue. Mccmenoparenu [5] HaHecTn
KHCTOYKOM Ha CepJIle KPbICHI KaIUll0 PacTBOpa HaHO-
SiO, ¥ NpUKpenIu K 3TOMY MECTy TIOPHCTYI0 OHopas-
nmaraemyto 3D memOpany auamerpom 6 MM (puc.7) (Bce
oTiepanyy MPOBOIMIIH, UCTIONB3YS aHecTe3uio). Uepes 3
nHs MeMOpaHa ObUta BUAHA Ha cepjie. Kak u oxuma-
JY, Hadanach ee OWojaerpafanvs, HUKAKNX MPU3HAKOB
BOCTIAJICHHSI HE HAOJIFOTaIw.

Day 3 post-surgery

Puc. 7. Ilpuxpemnenue 3D MmeMOpaHb! Ha cepAue in vivo.
UYepes 3 nusa MeMOpaHa ocTanach Ha MECTe.

C nomompio Fe,O; HaHOYACTHIT OBUIH YCIICIITHO IIPO-
BEJICHBI JKCIEPUMEHTBI IO 3a)KUBJCHHUIO paH. ITO
MOKHO HCITOJIB30BaTh JJIS KOHTPACTHOTO YCHJICHUS B
MPT. Atopsl [5] monararoT, 9TO B MPHUHITUIE ITPH-
MEHUMBl HaHOYACTHIBI pa3HOro cocraBa, (Gopm u
pasMepoB.

TakumM 00pa3oM, MpeUIoKEH HOBBIM METOJ OECIIOBHO-
ro 3aJeYMBaHUA paH, OCTAHOBKH KPOBOTEUEHMs, BOC-
CTaHOBJICHUsS] TKaHell. He HyXHbl XUMHUYECKHE peak-
UM, HET aJire3MBa, CO3JAIOIIEro JAONOIHUTEIbHBIN HC-
KyCCTBEHHBIH Oapbep Mexnay TkaHsmu. Konewno, mpe-
K€ 4eM TPUMEHSTh METOJI B Pa3INYHBIX KIIMHUIECKUX
YCIIOBUSIX, HEOOXOANMO TPOBECTH TIIATEIbHBIE HCCIIe-
JIOBaHUSI TOKCUYHOCTH U 0€30I1aCHOCTH.

O.Anexceesa

1. A. P. Duarte et al., Prog. Polym. Sci., 37, 1031
(2012).

2. W. Wei et al., Acta Biomaterialia 10, 1663 (2014).
3. A. Kivelio et al., Europ. J. Obstet. Gynecol. 171,
240 (2013).

4. S. Rose et al., Nature 505, 382 (2013).

5. A. Meddahi-Pellé et al., Angew. Chem. 53, (2014).



OYJJIEPEHBI 1 HAHOTPYBKHA
Iuwiume npasunvuo!

[lepBrle "epHIIAa OBUTM W3BECTHHI €IIE€ ETHITSHAM 3a
2500 net mo H.3. Ho ¢ Tex JaBHMX BpeMEH HX COCTaB
yCHeN CUIBHO 3BOJIIOLIMOHUPOBATh: OT CaKH, YEPHUIIb-
HBIX OPEIIKOB Ay0a W YepHHILHOTO I'pruba 0 CaMbIX
COBPEMEHHBIX XMMHUYECKHX cOCTaBoB. OmHaKo dep-
HWIbHAS PEBOJIIOIMS HE CICIIUT 3aKaHYMBATHCSA. AMe-
pukanckue uccnenoatenu u3 HACA npeanaraior Ho-
BBIN THIT KpacUTEIS IS epeHoca OCCIICHHBIX UACH Ha
Oymary [l]. Peuent nocTaroyHo MpPOCT: OCHOBY CO-
CTaBIIAIOT OJTHOCTEHHBIE YIIIEPOJHBIE HAHOTPYOKH U
JOJCIMIIOCH30JICYTL(OHAT HATPHUSI B POJIM MOBEPXHO-
CTHO-aKTHBHOTO BemecTBa. [lomyuunBiiasics cmech Jjer-
KO 3alpaBJisieTCsl B CaMble OOBIKHOBEHHBIE KapTPHUIKU
JUTS TIEPHEBOM PYYKHU U C JIETKOCTBIO HAHOCHUTCS Ha Oy-
Mary TpaauIFOHHEIM cIocoO6oM (cM. puc. 1).

Puc. 1. Kaptpumx 1ns nepreBoi pydkd ¢ 4YepHHJIAMH Ha
OCHOBE YIJIEPOJHBIX HAHOTPYOOK (cieBa), cioBo “Carbon”,
HAIMCAaHHOC Ha OOBIKHOBCHHOW Oymare ¢ MOMOIIBIO Tephe-
BOW pyuku (B meHrtpe), cioBo “Nanotube”, HamucaHHOE Ha
OyMa)XHOM CTaKaHYUKe (CIIpaBa).

OnHaKo OCHOBHOW OCOOCHHOCTBIO —ITOJNYYHBIIMXCS
YepHUJI SIBJISETCA UX CIHOCOOHOCTH NPOBOIUTH 3JIEK-
Tpudeckuil Tok. IIpu 3TOM aBTOpPBI OTMEYAOT, YTO OHU
XOpOIIO TEPEHOCAT KaK MEXaHW4YeCKHe BO3ACHCTBUS
(n3rub u cMATHE), TaK U MOBHINICHHYIO BIAYXHOCTH, HE
Tepsisi CBOMX BH3YAIBHBIX M JJIEKTPHUYCCKUX XapaKTe-
puctuk. PaborocmocoOHOCTh H300pETEHUs HCCIIeA0Ba-
TENU JEMOHCTPUPYIOT HA MPHMEpPE HECIOXKHOM CBETO-
TUOTHOM 1enH (CM. pHC. 2) U XHMHYECKOTO CeHCcopa —
JETEKTOpa aMMHaKa.

Puc. 2. Dnekrpuueckasi 1elb, MOCTPOCHHAS U3 CBETOIHOIOB
U YEPHUJI HA OCHOBE YIIIEPOAHBIX HAHOTPYOOK.

Bo3MoxkHO, crnemyiommM maroM aBTOpOB CTaHET pas-
paboTka CHEIMATM3UPOBAHHBIX  KapTPUIDKEH s
CTPYMHBIX IIPUHTEPOB C LEIbI0 aBTOMATHU3AINH [IPOU3-
BOJICTBA JIEMEHTOB 3JeKTpuueckux Lemned. Hy a moka

4

KaXKIbIi, YMEIOINN Aep>KaTh B pyKax KapaHpaam (Tod-
Hee, MEPhEBYI0 PYUYKY), MOXKET MOIMPOOOBATH CO31aTh
HE TOJIBKO IIEACBp TPauuecKoro UCKyccTBa, HO U Iie-
YaTHYIO IUIATy.

M. Macnos
1. J.-W. Han et al., Mater. Res. Bull. 50, 249 (2014).

JUISI IPA3THOT'O YMA
HpuflMBHble 60JIHbl 6 ORMUUECKUX B0JI0KHAX

brusutcs nero, 1 MHOTHE TOIYMEIBAIOT 00 aKTHBHOM
OTIBIXe Ha Bojae. Medra MHOTHX Cep(pHHTHCTOB —
oceanatb O0op. Tak Ha3bIBAIOT BBICOKYIO MPHIMBHYIO
BOJIHY, IBIDKYIIYIOCS BBEpPX IO TEUEHHIO MO MEJKO-
BOJIHBIM peKaM W KaHajmaMm (puc. la). YdeHble uccie-
IYIOT TIOIOOHBIC SIBJICHHS, HAa3bIBAEMbIC OHAYJISIPHBIMU
O6opamu wim BomHamu DaBpa, He TOJIBKO HA BOJE, HO U
B BO3JyXe — B BUJE BOJH M3 OONAKOB (SBICHHE, W3-
BECTHOE KaK “yTPEHHSS TJIOpUS”’, BHI3BIBAIOIICE KUBOM
WHTEpeC y OeNbTalUIaHEePUCTOB). A B HelaBHeW myOim-
Kanuu [1] B KypHalle MEXIHCUUIUIMHAPHON (PHU3UKU
Physical Review X Bomabl ®aBpa HAILIA ... B ONTHYEC-
CKUX BOJIOKHAX.

& KBa3UNEPUOAMYECKUA BXOAHON CUrHan
- Pexum paspylueHus BonH
g6 10 1 chopMHpoBaHnA oHgynapHoro Gopa
3¢ 10,
=3 0,
&810
20
BxogHasa 30 | - =
MoLLHoCTb (A6M) . - 25 -850
o 0 ’
50 25 Bpewma (nc) (5
Puc. 1. Omnngynspseiii Oop B pasmuuHBIX — Cpeaax:

a — 6op Ha peke Cemu nyxoB B VIHIOHE3UM; 6 — yTPEHHS
ropus Han 3anuBoM Kaprnentapus Ha ceBepe ABCTpaHH;
6 — (hopMupoBaHuE OOpa B ONTHYECKUX BOJIOKHAX.
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Komanna ydensix n3 @paniuu, ['epmanuu u Urtanuu
MoKa3ajia, YTO B CTaHJAPTHBIX TEJIEKOMMYHHKAIOH-
HBIX BOJIOKHAX, He mpuberas K (eMTo- U MUKOCEKYH]I-
HBIM JIa3€pHBIM METOAMKAM, YIACTCS MOIYYUTh PEXKUM
paspyuieHus MepHOANYECKON CTPYKTYpPHI ONTHYECKOTO
U3Iy4YeHUs B BOJHOBOJAE, MOJOOHBIN OMPOKUABIBAHUIO
BOJIH Ha MenKkoi Boxae (puc.l B). Bricokue BOHBI Ha
BOJIE OIPOKUABIBAIOTCS U3-3a TOTO, YTO CKOPOCTh JBU-
JKEHUS BEPXYIIKHA BOJIHBI BBIINIE, Ye€M IOIHOXbBI. B
Cllyyae BOJOKHA JUHAMHUKA BOJHBI OMpEIENIeTcs Kep-
POBCKOH HEIMHEHHOCTHIO (3aBUCHMOCTBIO ITOKA3aTells
MIPEIOMJIEHHSI OT HANPSYKEHHOCTH TIOJS 3JIeKTpoMar-
HUTHOW BOJIHBI), a TaKXKe HOPMAJIbHOW AMCIepcuei
(mokazarenb TPETOMIIGHHS PAacTeT NPH YMEHBIIECHUH
JUIMHBL BOJIHBI), YTO TPUBOIWT K AHAJOTHYHOMY pe-
3yJNbTaTy: CABHUT (a3 3a CUeT HEMTMHEHHOCTH BBI3BIBAET
KpydeHue (QpOHTa BOJHBI U €€ pa3pylleHHe. YmaacTcs
U “‘ocenyiaTh’”’ HOBBIN BHI OHIYJISIPHOTO OOpa B Mpak-
THYECKUX HYXKJAX, MOKKET BpeMs, HO ISl YUCHBIX
MoJb3a OYEBHJHA — BOJHOBOE SIBJICHHE, HAOJIOJCHUS
KOTOpOTo OBUTH OTHOCHTENBHO DPEIKH U TpeOoBau
0COOBIX YCIIOBHH, MOXET Tereph OBITh MOBTOPEHO B
000 ONTHYECKOH Tab0PaTOPHH.

A. Ilamakoes
1. J. Fatome et al., Phys. Rev. X4, 021022 (2014).

KOH®EPEHIIMHN

3rd International Conference on Mathematical
Modeling in Physical Sciences, (IC-MSQUARE
2014), August 28-31, 2014, Madrid, Spain

The conference aims to promote the knowledge and the
development of high-quality research in mathematical
fields that have to do with the applications of other sci-
entific fields and the modern technological trends that
appear in them, these fields being those of Physics,
Chemistry, Biology, Medicine, Economics, Sociology,
Environmental sciences etc.

Topics:

mathematical modeling in Fundamental Physics
computational chemistry, biology, and biophysics
evolutionary computation

new generation computing tools

distributed scientific computing

experimental data processing

computer algebra

multiscale modeling

multiphysics modeling

discretization methods

Important dates

Abstract submission deadline - June 30

Last notification of acceptance - July 4

Early registration deadline - June 6

Full paper review submission deadline - July 31

Web site: http.://www.icmsquare.net
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Cexuus 5. HHOBanimoHHbBIE TexHOJOTHH. [Ipobmemsbl
SKOHOMUKH U DKOJIOTUH

Cexnust 6. Teopust ¥ TEXHOJIOTUHN TITYOOKOW OYHCTKH
BEIIIECTB

B pamkax V MexnyHaponHoit koH¢pepeHunu “@yHK-
[IMOHAJbHBIE HAHOMAaTEepUANbl W BBICOKOYHCTHIEC BEIIle-
ctBa” OyIeT TMPOXOAWTH MOJIOAEKHAA IIKOJIA-
KOH(pepeHuHs.

Hay4nasi nporpaMmmMa MoJI01esKHOM HIKOJIbI-
KoH(epeHIIUN TIPeTycCMATPUBAET:

e JICKIUH BEAYIIMX CIECLUATUCTOB U3 KPYITHEUIITHX
Hay4HbIX IIeHTpoB Poccnu u 3apyOeXHBIX YHUBEPCH-
TETOB;

¢ MOJOACKHBIC CECCHUH, HA KOTOPBIX MOJIOABIC yUC-
HBIC CMOT'YT BBICTYIIUTH C YCTHBIMU U CTCHAOBBIMU
JOKJIaJgaMH,;

e KpYTJbIE CTOJIBI;

® KOHKYpC Hay9YHBIX JOKIIAIOB.

OcHognbie Oambi

Peructpanus - He no3anee 1 urons 2014 r. (B 1uuHOM
KaOuHeTe Ha caliTe KoH(pepeHInn)

Cpok nogauu te3ucoB - 1 maprta - 1 urons 2014 r. (8
JMYHOM KaOWHeTe Ha caliTe KOHPEPEHIINH )

DneKTpoHHAs ToYTa: fhm@imetran.ru

Caiit: www.fnm.imetran.ru.

Fourth International Conference on Multifunc-
tional, Hybrid and Nanomaterials, 9 - 13 March
2015, Sitges (near Barcelona), Spain

This 5-day conference will start each morning with a
plenary lecture followed by 3 parallel symposia focus-
ing on the following topics:

Symposium A: Biohybrids and biomaterials

Combining advanced materials with biology has be-
come one of the most innovative research fields. This
symposium will highlight recent advances in the design
of functional materials that mimic, or are inspired by,
materials found in nature. Materials prepared using bio-
logical systems, including living organisms and renew-
able sources and materials, will also be covered.
Nanostructural control for the delivery of biological
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molecules and cells will be reviewed. Another topic of
focus will be hybrid materials specifically designed for
biomedical applications.

Topics include bioinspired, biomimetic materials,
biomineralisation, biosensors, biocatalysts, green mate-
rials, synthetic/biopolymer hybrids, nanomedicine, drug
delivery, advanced implants, biotemplates, bioreactors,
living materials.

Symposium B: Functional hybrid nanomaterials, nano-
composites and their applications

Hybrid nanocomposites offer unique advantage to en-
able integration, miniaturisation and  multi-
functionalisation of devices. This symposium will focus
on nanochemistry and nanotectonic based approaches
to hybrid materials, including polymer-matrix nano-
composites, hybrid nanomaterials and functional nanos-
tructures. Equal attention will be paid to recent devel-
opment in polymer science, metallic/oxide nanoparticle
design and characterization/properties of the organic-
inorganic interface at the nanoscale.

Topics include sol-gel derived hybrids, functional hy-
brid nanoparticles and nanotubes, functional nanostruc-
tures, nanoheterostructures, selforganisation of nanoob-
jects, nanocomposites, glassy composites; energy, envi-
ronmental and structural hybrids, applications; modern
methodologies for advanced materials characterization,
bionanocomposites.

Symposium C: Functional porous materials

The ability to tailor materials properties over broad
length scales suggests that research on hybrids can sig-
nificantly impact diverse fields, such as nanophotonics,
separation techniques, catalysis and smart coatings.
This symposium will be dedicated to preparation and
applications of porous hybrid materials, including zeo-
lites, MOFs and meso/macroporous materials, with
special emphasize on self-assembly and templated
growth processing and rational design of hierarchical
structures.

Topics include zeolites, MOFs, COFs, mesoporous ma-
terials, foams, macrocellular solids, hierarchically
structured materials, clathrates, membranes, porous
polymeric systems, carbon-related functional porous
materials

Deadlines

Abstract submission deadline - 15 September 2014
Author notification deadline - 17 November 2014
Early author registration deadline - 12 December 2014
Accommodation booking deadline - 5 January 2015

E-mail: Content-HybridMaterials2015@elsevier.com
Web site: htip://www.hybridmaterialsconference.com

Workshop on “Probing and Understanding
Exotic Superconductors and Superfluids”,
(EXS2014), 27 - 31 October 2014, Trieste, Italy

The Workshop is meant to showcase several new ap-
proaches to the experimental and theoretical under-
standing of superconductors and superfluids, com-
paring solid-state and ultracold-atoms advances with
the aim of a cross-fertilization between the two fields.
It will feature rapidly developing topics and research
areas, ranging from novel (time-resolved and k-
resolved) optical spectroscopies to new trapping and
imaging methods for ultracold gases, with the unifying
contribution of different theoretical approaches, such as
Dynamical Mean-Field theory, Diagrammatic and
Quantum Monte Carlo methods. Special attention will
be devoted to the exotic superfluid and superconducting
states which arise from the interplay between pairing,
correlations, disorder and reduced dimensionality.

Deadline For Applications: 1 July 2014
E-mail: smr2612@ictp.it

Info and application form:
http://cdsagendal.ictp.trieste.it/full _display.php?ida=a
13228

Okcnpecc-6roiterens [lepcT nzgaercst coBMeCTHOH HHPOPMATMOHHOHN TPYNIIOi
NOTT PAH u HUL «KypyaTOBCKUI UHCTUTYT»

I'nasusiii pegakrop: U.Uyryesa, e-mail: irina@jissp.ras.ru
Hayunslie penakropst K.Kyrens, 10.Metnun
B moxaroroBke Beimycka npuHnMau ydactue O.AnekceeBa, M.Macnos, JI.Onenos, A.Ilstakos
Beinyckaronmii pegakrop: U.@ypiierosa
Anpec penakiumu: 119296 Mocksa, JlenuHckuil npocnekr, 64°

IlepcT, 2014, mom 21, ¢vinyck 10



mailto:Content-HybridMaterials2015@elsevier.com
http://www.hybridmaterialsconference.com/
mailto:smr2612@ictp.it
http://cdsagenda5.ictp.trieste.it/full_display.php?ida=a13228
http://cdsagenda5.ictp.trieste.it/full_display.php?ida=a13228
mailto:irina@issp.ras.ru

	НАНОМАТЕРИАЛЫ
	Наночастицы вместо  хирургических швов
	ФУЛЛЕРЕНЫ И  НАНОТРУБКИ
	Пишите правильно!
	ДЛЯ ПРАЗДНОГО УМА
	Приливные волны  в оптических волокнах
	КОНФЕРЕНЦИИ
	3rd International Conference on Mathematical Modeling  in Physical Sciences,  (IC-MSQUARE 2014),  August 28-31, 2014,  Madrid, Spain
	V Международной конференции “Функциональные наноматериалы и высокочистые вещества” с элементами научной школы, 6 - 10 октября 2014 г.,  г. Суздаль, Россия
	Workshop on “Probing and Understanding Exotic Superconductors and Superfluids”, (EXS2014),  27 - 31 October 2014,  Trieste, Italy
	3rd International Conference on Mathematical Modeling in Physical Sciences, (IC-MSQUARE 2014), August 28-31, 2014, Madrid, Spain 
	Important dates 
	Тематика конференции 
	Основные даты 
	Deadlines  

