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Razionale della ricerca

Hendrik Antoon Lorentz (was born at Arnhem) the “father” of ICR

“, campo magnetico

forza di Lorentz .
F=q(E +7 x B)
La forza di Lorentz € una forza che agisce su una carica elettrica in movimento all'interno di un

campo magnetico; questa forza si esprime con il seguente prodotto vettoriale: dove g indica la
carica elettrica puntiforme, v € il vettore velocita con cui si muove la carica elettrica, e B € il campo

magnetico cui essa € sottoposta.
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Linus Pauling

Linus Pauling and structure of water Nobel chemistry 1954

"2 CIIEMISTRY: PAULING AND MARSI Tax N.A 8

THE STRUCTURFE (OF CHLORINE HYDRATE
Ev Lovos Panumee avp Ricussp E. Marsn

‘Lasis Ga183 AND CHELLIK LaBORATORIBS 0P CBMORTRY,* LALTRORNIA LywrTTTTR a7
TEHNNNGY, Pasarmya, Carmnrmig

Crammanleated Deecmber 21, 140

Lo 1811 Vimphrcy Davyt showed that water is A component of the phae
that had earlier heen thonght to be solidified chinmoe, wnd Lwelve yers
Tater Micheel Frouday® reported wn anulysas thal oorrespomds tu the
formul {0 HHO.  He sormiesd Lhat b rletermsuion of the il
oonlent wis Tiw, wid Titer sludivs buove aodicatedl e otipomtion to be
vlome Lo CleRH (. Simue Furaduy's time sinokat erystaltive hydrates of
gty e with srontl rinbectlur volurne, icludiog the noble gascs and
arnple Jytdrocarbosts, buve beeo reportad. The deterndoation of the
structure of jo2 wid Ure developrent of an understanding of the nature of
the Lvdrogen bund have strongly suggested that thesc substances are

latl udz, wich a hedral bydrogen-bonded framcwork of
water mokecukes (with O H++ O = 276 A, a5 in oo defiming cavities
large coough to contaio the other inolecules,

Linus Pauling holding models of water molecules in a classroom m;’;"m“ﬁm;h:;gnﬁ@*gi‘;m“;‘3;;“?.;".;‘.:,;'1’;‘;ji';
at the California Institute of Technology, Pasadena. e

melthy! bmmide, methyl iodide, etbyt oldnmde aml etduenforer,  They
reporbad thuat mos! of the erystils Jinve o ctbic il vell with gq equal wo
wbpal 320 A, Pron singhe crysbdd x ray pliotugeapbs of the hrdrate of
sulfur doxide they decided on the space group 75, aved poetulated a strue-
Luce consisling of u frumework of A8 oxygen atows {n a set of geocral
positions x, ¥, 5 in the wne cell. With this structure each oxygen atom

RS, S ATy of Ny Chinies bas neighboring oxvgen atows at & distance of about 2.4 A, and the frame-
work has eight cavities in which the pas mokecules coutd lie.  The el

d A formula would thus be M.GHO. This st is ot aceeptable &
S ... e - of the veryshort O 1+ O distance of 2.4 &; in sddition, tbe kyidrogen
o bunds fie at sngles botween $0° and 135°, which dilfer gredly (row the

1 ? a :~: ~ tee wxpiectect tetrghwriral wngle.
- g .:- )¢ ‘._: Cluusner® hett proposed o structure based on a larger cubic unit cell,
< W, about 17 A ou edge, ining 136 water molceulcs, The oxygen minms
- . would be amranged to fonn 16 pentagooal dodecahedmm snd % hesnkiddeci-
hedra. This structure leads o the empirical formula M-A4HHNO for
poornt oo s Pl smilles mnlecules which oortipy all of the polyledns, and M-LTHO for
Ol iy AL ": W L ~,‘ largee molecihs which accupy only the hexakaidecabedra, The obvious
W &Y By S .: ¥ advantage of such a structure is the presence of hydrogea bond anghks of
~tae .y~ . b =
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The inhomogeneous structure of water

at ambient conditions
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Smati-angle X-ray scattering (SAXS) Is used to demonstrate the
presence of density fluctuations in amblent water on a physical

€ Of ~ 1 nam: this Is retained with decreasing tempera-
ture while the magnitude Is enhanced. In contrast,

mostly focused on the supercooled region and given contra-
dictory results where both positive (10-12) and zero enhance-
ment (13, 14) at low @ have been reported. With the devel-

of Mectuations In 3 normal liquid, such as CCly, ExXhIDIts No en-
nancement with decreasiry) temperature, as Is also the case for
water from molecutar dynamics simutations under amblent condi-
tions. Based on X-ray emission spectroscopy and X-ray Raman
scattening data we propose that the density difference contrast in
SAXS Is due to Muctuations between tetrahedraldike and hydro-
me:muumm respectively, lmau

opment of third light sources the
ability 1o perform SAXS has teen greatly advanced and
measurements can now be performed in a large Q-range with
high accuracy and reproducibility (15).

Resuits

Fig 14 shows the normalized wructure factor, S( (), derived from
m-SAxSnmyh:mn-r(HO)uhnamehr

high density water.

mmmmmomammwenw

from 7 o M°C in the full Q-range of interest,
0.0 unl"(nuSIM)Aunnn‘mmnn
minimom

Q = 0 after
Enthalpy (SUORg  04-0.5 A-*, which 1o firt approximation directly indicates the
entropy (non- ities. In particular, the enhancement
directional H-bonds -::xmmmmmw"" becomes smaller with increasing temperature i srong coatz 10
= Nons evidence peiredts lnndnmh thermal density fluctuations.

regime surprisingly remain In bulk water even at conitions rang-
Ing from amblent up 10 close 1o the bolling point.

deraty fluctuations | iquid-liqud hypothess |
small angla X- ng | water structrs | X.ray

To atlow Q can be related
wndwwwlhummntomm
mdlll. we have porformed molecular dynamics MD) sisula-

nli'ﬁnl‘l‘lmﬂdw-whlchp /E) potential
L-Q SI Meshods). "%lh') signal at low Q is given by the

I iquid vmr nﬂu many anomalies in its thermodynamic
variation and heat

up-myu-t) lnmnc--umpmnnn ime, below the freez-
these properties deviate strongly from normal and

: nature

nndapmﬁonmu“mToMISAdeAul-m

essontial to use large boxes (hese 40,000

and also to average over long simulation runs (here longer than

0.3 0s) to reduce artificial oscillations in Q space. Fig. 18 shows
tha SPO/F. axvoen—crvoan nartial stricties factor. SO\ (sa ST

&

Water clusters in nonpolar cavities

Subramanian Vaitheeswaran*'*, Hao Yin%, Jayendran C. Rasaiah%%, and Gerhard Hummer*?

*Laboratory of Chemical Physics, National Institute of Diabetes and Digestive and Kidney Diseases, National Institutes of Health, Building 5,
Bethesda, MD 20892.0520; and Departments of 'Physics and Astronomy and SChemistry, University of Maine, Orono, ME 04469

Communicated by Johanna M. H. Levelt Sengers, National Institute of Standards and Technology, Gaithersburg, MD, October 26, 2004 (received for review

August 20, 2004)

We explore the structure and thermodynamics of water clusters
confined in nonpolar cavities. By cakulating the grand-canonical
partition function term by term, we show that small nonpolar
cavities can be filled at equilibrium with highly structured water
dusters. The structural and thermodynamic properties of these
encapsulated water clusters are similar to those observed experi-
mentally in the gas phase. Water filling is highly sensitive to the
size of the cavity and the strength of the interactions with the
cavity wall. Water penetration into pores can thus be modulated by
small changes in the polarity and structure of the cavity. Implica-
tions on water penetration into proteins are discussed.

grand canonical ensemble | hydrophobic interactions | fullerenes | free
energy of transfer | configurational-specific heat
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Evidence of two distinct local structures of water

from ambient to supercooled conditions

A. Taschin', P. Bartolini', R. Eramo'2, R. Righini'3 & R. Torre'#

as the specific heat, to clarify the factors that determine the
formation and stability of the water clusters. The 3D structures
of the more stable clusters in the cavities are examined and
compared with water clusters studied experimentally in the gas
phase (26)

Methods

The water occupancy of a cavity is determined by the balance
of the excess chemical potentials of water inside the cavity and
in the bulk fluid outside. We restrict our analysis to spherical
cavities with smooth walls and rigid fullerenes to elucidate the
fundamental aspects of filling thermodynamics and structure
In the grand-canonical ensemble, water molecules inside a
cavity are in thermal and chemical equilibrium with the
surronndine hulk fluid The occnnancy nrohabilities PINY
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Valutazione dell’interazione CEM con molecole biologiche

Camera schermata

Cella elettrolitica Cella incubazione
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Valutazione dell’interazione CEM con linee cellulari

Schema impianto trattamento cellulare
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Valutazione interazione CEM con molecole
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Valutazione dell’interazione CEM con ’acqua

Sistema espositivo

Bobine di Helmholtz ., .
T DO per vuoto

Diodo Laser

Cuvetta campione H,O
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Valutazione dell’interazione CEM con I’acqua

LORENTZ FORCE IN WATER: EVIDENCE THAT HYDRONIUM CYCLOTRON RESONANCE
ENHANCES POLYMORPHISM.

E. D’Emilia, L. Giuliani, A. Lisi, M. Ledda, S. Grimaldi, L. Montagnier and A.R. Liboff
Electromagnetic Biology and Medicine . 2014 Jul 14:1-6

8

7,5 7

If‘\
’ — ]

' = pH media 4
. . = pH control 3 9

55

7 P . e ) 6

u

Signalstart 1

0
5 T T T 1 T T f !
0 200 400 600 gog Time/sec 0 50 100 150 200

Ph trend Conductivity increasing

2,099 WEAK-FIELD H30+ ION

. CYCLOTRON RESONANCE
ALTERS WATER

2,080 REFRACTIVE |NDEX

2075

plitLide

£ 2070 Grimaldi S; Lisi A; Ledda M;
200 D'Emilia E; Liboff A; Giuliani
i L; Foletti, A
. Electromagn Biology Medicine
2824 - sz | 2017;36(1):55-62. Epub 2016
INQ\IL JUI 1

Laser beam deviation
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Non ionising radiation as a non chemical strategy in regenerative medicine: Ca(2+)-ICR "In Vitro" effect on neuronal differentiation
and tumorigenicity modulation in NT2 cells.

Ledda M, Megiorni F, Pozzi D, Giuliani L, D'Emilia E, Piccirillo S, Mattei C, Grimaldi S, Lisi A.
PLoS One. 2013 Apr 9;8(4):e61535. doi: 10.1371/journal.pone.0061535. Print 2013.

Lorentz force in water: Evidence that hydronium cyclotron resonance enhances polymorphism.

E. D’Emilia, L. Giuliani, A. Lisi, M. Ledda, S. Grimaldi, L. Montagnier and A.R. Liboff
Electromagnetic Biology and Medicine . 2014 Jul 14:1-6.

Exposure to extremely low-frequency magnetic field affects biofilm formation by cystic fibrosis pathogens.

Di Bonaventura G, Pompilio A, Crocetta V, De Nicola S, Barbaro F, Giuliani L, D'Emilia E, Fiscarelli E, Bellomo RG, Saggini R.
Future Microbiol. 2014;9(12):1303-17. doi: 10.2217/fmb.14.96.

Copper ion fluxes through the floating water bridge under strong electric potential.

Giuliani L, D'Emilia E, Lisi A, Grimaldi S, Brizhik L, Del Giudice E.
Electromagn Biol Med. 2015;34(2):167-9. doi: 10.3109/15368378.2015.1036078.

The trail from quantum electro dynamics to informative medicine.

Foletti A, Ledda M, Grimaldi S, D'Emilia E, Giuliani L, Liboff A, Lisi A.
Electromagn Biol Med. 2015;34(2):147-50. doi: 10.3109/15368378.2015.1036073.

Nonpulsed sinusoidal electromagnetic fields as a noninvasive strategy in bone repair: the effect on human mesenchymal stem cell
osteogenic differentiation.

Ledda M, D'Emilia E, Giuliani L, Marchese R, Foletti A, Grimaldi S, Lisi A.
Tissue Eng Part C Methods. 2015 Feb;21(2):207-17. doi: 10.1089/ten.TEC.2014.0216. Epub 2014 Oct 7.

Weak-field H30+ lon Cyclotron Resonance Alters Water Refractive Index

Grimaldi S; Lisi A; Ledda M; D'Emilia E; Liboff A; Giuliani L; Foletti, A

Electromagn Biology Medicine 2017;36(1):
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Esperimento acqua sottoposta a intenso campo elettrico

ELECTROMAGNETIC BIOLOGY MEDICINE
2015;34(2):167-9. doi:10.3109/15368378.2015.1036078.

Copper ion fluxes through the floating water bridge under strong electric potential.
Giuliani L, D'Emilia E, Lisi A, Grimaldi S, Brizhik L, Del Giudice E.
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Thanks to Emilio Del Giudice,
Settimio Grimaldi, Antonella Lisi
for their research collaborations.
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MUCH
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