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Various Water Clusters and Cg, Fullerene
(by M. Chaplin, http://Awww1.Isbu.ac.uk/water/)

{Cpf, 15,61 Tullerene

.88 nm




The inhomogeneous structure of water

at ambient conditions
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lcosahedral Water Clusters

by Professor Martin Chaplin (December 20, 2001,
School of Applied Science South Bank University
London SE1 0AA (http://www.Isbu.ac.uk/water/icosahedral.html),

Expanded structure (E3) Collapsed structure (25
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FULLERENES - VACUUM BUBBLES
WITH ABSOLUTE PHYSICAL VACUUM INSIDE

D=1nm

Cavity
~0.4 - 0.5 nm
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CeocFWS — WATER SOLUTION
of
HYDRATED C¢, FULLERENE
(CeoHYyFn)




Water Clusters with H3O+ or Metal Ions (1) Hypothetical Model of Hydrated Fullerene -
Encaged Inside the Clathrate of (H,0),4 Supramolecular, Donor-Acceptor Complex
of H-bonded Water Molecules with Cg -

Cor@{H,0},

Cos@{ xH,0yOH " yH',
[S. Wei, A.W. Castleman Jr., (Using Reflectron Time-of-Flight

Mass Spectrometer Techniques to Investigate Cluster Dynamics in which the part of counter-ions (H")
and Bonding) Int. J. Mass Spectrom. Ton Proc. 131 (1994) 233.] is substituted by metal ions (Me*").



Fullerene C4y Encaged Inside the Icosahedral
Water Cluster of (H;0)g, =

= Hydrated Cg, Fullerene (HyFn).

Designed by Professor Martin Chaplin in December 20, 2001,
School of Applied Science
South Bank University
London SE1 0AA
(http://www.sbu.ac.uk/water/buckmin.html),
in accordance with recommendations of Andrievsky G.V.
and Chem.Phys.Lett., 300 (1999) 392-396.







e, (&

Increasing ( J), Decreasing ( 7)
of Cs9 Concentration in FWS

"o @)
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I

I - Model of Aqueous Solution
of Hydrated Cg, Fullerene (HyFn).

II - Model of Clusters Formation of Hydrated
Ceo Fullerene in Water Solution (FWS).

Were:
A - First Water Layer of Close Bonded Water Molecules
(~20-24 H,0);
B - Transitional Layers of Water Molecules;

L ™ 1Y/ TN XYT_ 4



Designed by Professor Martin Chaplin in December 20, 2001, School of Applied Science
South Bank University, London SE1 0AA
(http://www.sbu.ac.uk/water/buckmin.html),

in accordance with recommendations of Andrievsky G.V.
and Chem.Phys.Lett., 300 (1999) 392-396.







Transmission Electronic Micrographs (TEM) Cg,
particles sorbed from C;FWS on graphite thin film
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The electron micrograph of Cg, fullerene aggregates after coagulation
CsoFWS with NaCl

o

¥ "..The C¢,FWS are shown
to be the
ultramicroheterogeneous
and polydisperse systems
containing spherical
structures (from ~1.5 to 72
nm). By analyzing the
sizes of these structures,
it was revealed that their
diameters regularly rise
within the range from 3.4
to 36.0 nm and are equal
to3.4, 7.1, 10.9, 14.5,
18.1, 21.8, 25.4, 28.8,
32.4, 36.0 nm....."

Diameters of CgoHyFn Associates Rise Regularly Within the Range
from 1.6 to 36.0 nm and are Equal to

1G 2AA 71 100 1A 85 1291 91 Q 9k€B 4 292 224 A RC N nm



Hydrated C@ Fullerene:

Localized Hydrolysis of Water Molecules on Cg, Surface and

Cation Exchange of H' / Me" in the First Nearest Aqueous Shell
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naypotnetical vioael o] riyaratea rutierene - Ceopd)tirU iy,

The Fragment of a Structure, Cgp@ {yOH- xH,0} Y- yH",

in which the Part of Counter-lons (H ™)

can be Substituted by Metal Ions (Me **).

Close bounded water molecules on Cg fullerene surface
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Carbon atoms of electron-acceptor surface of Cgq fullerene

G.V. Andrievsky, et.al. COMPARATIVE ANALYSIS OF TWO AQUEOUS-
COLLOIDAL SOLUTIONS OF Cg FULLERENE WITH HELP OF FT-IR
REFLECTANCE AND UV-VIS SPECTROSCOPY. Chem. Phys. Letters, 364,
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THE HYDRATED Cg FULLERENE (HyFn = DONOR-ACCEPTOR COMPLEX OF
Cea@{H201%, ) SURROUNDED BY ORDERED WATER SHELLS.

The Probable Model of HyFn Which Based On Data of Dynamic Light Scattering (DLS), Small-Angle
Neutron Scattering (SANS), Low Temperature Differential Scanning Calorimetry (DSC)
and Molecular Simulation of professor M. Chaplin .

«Freex,

| Bulk Water |

B

Y , F &f i . - k“'&‘ .\“ :
or fullerene Co |/ /| Ordered Water Sh
R=5A | (NP

|
R = ~230-800 A (" Close Bounded Water: )
R =8-8.5 Angstr. and
i N 82 I‘I20=22H20+60H20 and
""""""""""""""""""""""" L : 22 H,0 = 6H;0 ™ +60H +10H,0
2 W ~|In accordance with DSC data, the shell, which
g 200 o] consists these 22 HyO molecules, melts at
R =633 21[Cos " 1 3 Q0 = 2
g ] P : \ 2.8°C and AH=4.2+0.5 kI'mol ofHZO)
' H,0 H0
1 H,0" H;0"
6
_|-Hhydrated
200 ; ; . . “| hydroxide
4] 50 100 150 200 ions'
Cego, microM/L Tn accordance
with M. E,
From DLS data: Tuckerman,
if6 mM =[Ceo]> 2 UM, then 230 >R> 400 A etal, Nature
i 417 (2002)
if 2UM >[Ceol> 0.01 1M, then 400 =R=800 A \ PEIEe




LETS COMPARE THE THEORY and FACTS!!!
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Objects

Coherence Domain

Hydrated Cg,

Parameters of Water (CDW) Fullerene (CgHyFn)
by Emilio DelGiudice by Grigoriy Andrievsky
Coherence Domain of Water
Ordered by C, HyFn
: DW) _
Size (Diameter) 100 nm (CaCDW)

40-160 nm (on the average
~100 nm !!!)
For diluted C, HyFn solution.

Another Sizes

Is CDW Exists with Size
<<100 nm?

1.6-1.8 nm
for C., Molecule With First Closely
Bounded Water Shell
and FracalCluster Nanostructures of
C¢,HyFn and Water Clusters of
Higher Order
(with the size approx.

34, 7.1, 10.9, 14.5, 18.1,
21.8, 25.4, 28.8, 32.4,
36.0 nm)

“0.2 eV”

FUNDAMENTAL BIO-
PHYSICAL VALUE

A H - Heat, Enthalpy of

C 60 fullerene
HYDRATION

Energy

12.06 eV
Energy of Excited State of CDW

15.5 eV

Estimated Energy of C,,HyFn
Formation, Stabilization

h ml

el

4 N 7 X7 R




EXCLUSION ZONE WATER (EXCL or EZ) by G.Pollack

muscle

S
J. Zheng, W.-C. Chin, E. Khijniak, E. Khijniak Jr., G. H. Pollack. Surfaces and interfacial water:
Evidence that hydrophilic surfaces have long-range impact. Advances in Colloid and Interface
Science 127 (2006) 19-27.

J.-M. Zheng, A. Wexler, G.H. Pollack, Effect of buffers on aqueous solute-exclusion
zones around ion-exchange resins, Journal of Colloid and Interface Science (2009),
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DIJIEralolleil K MOBEPXHOCTAM,

@HAYIIPYIONNX HOHU3ALMIO BOAbI
(J. H. Pollack, 2003 — 2008, V.L. Voeikov, 2008 )

| OT 0O beMHOU BOAbI NO
4, NSIOTHOCTK, TeMnepaType 3amep3aHus,
TPUYECKOWN NPOHNLIAEMOCTH

5OJIEE BAXHO:

& — -

S TlorpaHu4Hasa Boaa 3apsAXeHa oTpULaTerbHO OTHOCUTENbHO

=~ obsemHo Boab! (00 -150 mB),

e

“*[lorpaHn4yHasa BoAa nMeeT CNeKTpP NOrmnoLweHus ¢ MaKCMMyMOM
“-Apun 270 HM,

* TonuwmHa cnosi norpaHU4YHOU BOAbI BO3pacTaeT npu ee
OCBelleHn cBeToM BMAUMou n ocobeHHo MK-obnactm cnekrpa
(nuk npu 3000 HMm).







B. B. CMHIOKOB

CTPYKTYPA
OOHOATOMHbBLIX XXUWAKOCTEN.
_ BOALI
N BOOHbLIX PACTBOPOB
SAEKTPOAMTOB

" -



Vo dlilu wmumuty 1l ¥vdiCl (dL 102U “U ).

— SR

COZ += HzO et HCO3-
and [HCO; ] = 0.09 mM/L

= CO, Nanobubbles
(COZ)n@(HCOB- )m *mH"

(with size app. 100 nm)

F. Jin, J. Ye, L. Hong, H. Lam, C. Wu. Slow Relaxation Mode in Mixtures of

W arar and Oraanice Maoalaciilaer QiinFkamalaciilar QFrnickriirac Ay




CO, Solubility in Water Ordered by CgzHyFn

IS More in 5-7 Time than In Pure Water

The changes of acid-basic properties of Cg, HyFn (in H'- form)
at the titration of their aqueous solution by NaOH

[Ceo] = 16 uMol/L; [NaOH] = 10 uMol/L
(with the deduction of CO, titration in deionized water)

12 1 07T
11+ [H*]=100 , M, i.e. TAST
[H*]/Cg =611 oo+
3,5+
3,0 +
25+ )
'V
2,0 +
/1
L5+
,A
1,0 T ,’
/I’
0,5 1Tt
1’
. T A A e S L e B e 0.0 +
0 5 101520 25 30 3540 45 50 55 60 65 70 75 80 0 5 10 15 20 25 30 35 40 45
Fanmivalenfe of Na™ / C .. Fauivalents of Na+ / Cca



or
Movements of Ordered Water Cluster in Bulk Water Can Stimulate on It Diffusive
Surfaces the Dissociation of Water Molecules with Formation of Quickly
Recombining H-, O-, C-, N-Containing Radicals.

Hyvdrated Nanoclusters "Free", Bulk Water with
(Nanohubbles) of Gases: Dissolved Gas Nanobuhbles,
0,, CO,, N,, H, CH, etc. PN

Zone of Interaction of } -7

Ordered and Bulk
(Disordered) Water
Result:
H.0 — H* + HO*
i

T Ty, __._._..""_‘

Ordered Water Shells
Intercalated with Nanobuhbhbles

"-._‘____'.-"' == o
0N -




Water Nanoclusters "Collisions” Can
Generate On/In Their Diffusive Surface
Redox Reactions Between Water Molecules
as well as Produce the Free Radical Forms
of Oxygen (FR and ROS), e, €tc. ...




(H,0),(H,O €H--OH-> OH,)(H,0),, ->

> (H;0),(H,0 + H + OH + OH,)(H,0),,

CO,+'OH > HCO,” O0,+'H > HO,



'mapaTnpoBaHHbIe dpynnepeHbl CO30al0T B
CBOEM OKPYXEeHUU yrnopsaao4YeHHYH0,
CTPYKTYPHO reteporeHHyr0 BOAHYIO cpeay, B
KOTOPOU HanpaBneHHOCTb U KUHEeTUKa
XUMNYECKUX 1 OMOXUMUNYECKUX npoLeccoB
OTNin4yaeTcs OT TaKOBbIX, MPONCXOAALMNX B

yucTou (Heynopsaao4veHHON) Boae.

Hydrated fullerenes create in water medium
the ordered, structurally heterogeneous
environment in which chemical and
biochemical processes go differently than
in pure (unordered) water.



FRUDADLIL REACTIUNDS UF LUMINUL

OXIDATION
BY HYDROGEN PEROXIDE
(l)H
NH, 9 NH, (é)H NH, T\
C\ITIH \\Il\] + H,0, O NH
— - = [
_N
ﬁ/NH $/ (l)/NH
¢} OH C
|
OH
LUMINOL LUMINOL PEROXIDE
Non luminescent substance Stromgly luminescent sudstance
NH, (l)H
C

N v 2mo0 + 0, + hy
N

O NH
[ + Hy0,
(I)/NH
¢
NH, OH
OH b 2
Cs
O
+ 2H,0 + N, + hv
_0
T
OH

Weakly luminescent sudstance
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KUHETUKA JIIOMUHOJIbBHOU PEAKIIUU B UNCTOU BOJE
N B IIPUCYTCTBUU THAPATUPOBAHHBIX

C,, ®YJUIEPEHOB (HyFn)
(mpubop "JIUK", HUU "BUUHAP», Poccus)

H,0, 3x10°3 M/a;  Luminol 75x10-% M/a
HyFn: 1-0M/m; 2-5x10°M/a; 3-5x107 M/x.

AHCTHANAT-dnnepeH-1-5-Neperce
KOHUEHTR&T-dy nnepeH-1-5-neperce
AHCTHMANAT-1-5-Nepekuce
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Kinetics of luminol oxydation by H,0,

in the presence of CgHyFn
[H,O5] = 3 000 000 nmol/L; [Luminol] = 75 000 nmol/L

1- [Cs0] = 0 nmo/L

6500 -
S 2 - [Cs0] = 20 nmol/L
< 5500 -
§ 4500 - 3 - [Ceo] = 10 000 nmol/L
o
o
® 3500 -
k=
§ 2500 \
-
1500 \ \ ! ‘ :
10 30 50 70 90 110
T, sec.
C60 concentration Molar ratio % inhibition
Curve No ’ . f .
anl/l Lllmln()l/ C60 H202 /C60 of reactions
1 0 0%
) 20 3700 150 000 15% in serum
(3) (25 000) (1 000 000) | and in water
3 10 000 7.5 300 44% 1n serum
500 150 6000 61% in water




WATER RADIOLYSIS and CCA OXIDATION by MEANS of
HYDROXYL RADICALS (OH

%

OH
2 HzO
\ H'+ € hyar +
H, + H,O, + H:),OJr +
ROS (Reactive Oxygen Species
(~95 %)
0)
@)
4 Y
o0 HO 0" Yo
CCA 7-OH CCA

(coumarin-3-carboxylic acid)
Strongly luminescent



7-OH CCA concentration (nM)

90 -
80 -
70 -
60 -
50 -
40
30 -
20 -
10 -

Neutralization of Hydroxyl-Radicals

(OH’) Formed by Means of y-Rays
Radiolysis of Water at Presence of

Various C¢,HyFn Concentrations

Control,
0 nM C60

1 nM Ceo

10 nM Cso

7\

100 nM Cso

1000 nM Ceo
— —{]

5 6 7 8

v-Irradiation dose, Gy




% Neutralization of Hydroxyl-Radicals (OH*)
Formed by Means of 7 Gy Dose of
y-Irradiation of Water at Presence of Various

CeoHyFn Concentrations

=
e
o
F
X
c
o
)
©
=
c
Q
Q
c
(o]
(8]
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o
-
Q
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Control -6 -7 -8 -9 -10 -11 -12
Log ([ Ceol,M)




2*10° (12%)
y = -0,8584x - 4,907

2 _
4410% (22%) R? = 0,9991

5103 (32%)

7102 (43%)

1*102 (60%)

10" (74%)

~2 (94%)




FIUNAIC SULINICIHIC UL FIVLCoOCS Ul T IS Maldital U'ﬂj MANOUIT LU,
Concentration and Recombination Under the Influence of the Ordered
Water Structures Formed Around the Hydrated Cg Fullerenes (HyFn).

—Me cw ------------------------------------------------------ ( Neutral Products of )

SRRy Ry Ry oeseccccl FR Recombination
(in Bulk Water):
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‘| New-Formed |7

,,,,, ~| Molecules After
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N Some Variants of FR} 000000000
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REBORE st Concentrating ) 0

Four Types }-
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Free
Radicals

| Ordered Water_ Shells

nFreeH’
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AHTNOKcuaaHTHasA AKTUBHOCTb
'maopaTtupoBaHHbIX PynnepeHOB
obycnoBneHa nx CNOCOOHOCTbLIO

perynmpoBaTb B BOOHOU cpene cBOOOOHO-
paauKanbHble npouecchbl (peakunm)
«pa3syMHbIM» Obpa3om.

Antioxidat Activity of Hydrated Fullerenes is
stipulated their ability to regulate free-
radica processes in aqueous medium by
‘wise’ manner.



VARIVULO OURNI VI ATUYURAITLUY NANUVUFARTIVLEO WIHIN IT1EC vidlo
FROM 3 UP TO 30 nm CAN POSSESS BIO-ANTIOXIDANT PROPERTIES
BUT WHICH, IN VIEW OF THEIR CHEMICAL NATURE, DO NOT ABLE TO
PARTICIPATE DIRECTLY IN CHEMICAL REACTIONS WITH FREE
RADICALS.
SUCH IS CONNECTED WITH THE NATURAL WATER ORDERED
STRUCTURES, IN WHICH THE SIMILAR NANOPARTICLES ARE

CAPABLE TO BE EMBEDED AND SUPPORT THEM.
The similar facts are found out for the following nanoparticles:

- hydrated C,, fullerene and it fractal associates with size 3.4,
71, 109 145 T81 21.8, 25.4, 28.8, 32.4, 36.0 nm [1];

@g with size 3-5u1 7, 20, 30-50 nm [2, 3];
- Y,0; c paamepamu 6 u 12 Hm [4];
- A_g with size ~ 15 nm [5];
- nanodimond with size 3.4-3.8 (2-10) nm [6].
- BaTiO;_(?) with size 10-100 nm [7]

[1] G.V. Andrievsky et al. Fullerenes, Nanotubes and Carbon Nanostructures, 13 (4), (2005) 363.
[2] S. Babu et al. Chem. Phys.Letters, 442 (2007) 405.

[3] B.A. Rzigalinski. Nanomedicine, 1 (4) (2006) 399.

[4] D. Schubert et al. Biochem. Biophys. Res. Commun., 342 (2006) 86.

[5] J. Tian et al. ChemMedChem, 2 (1) (2006) 129.

[6] A.M. Schrand et al. J. Phys. Chem. B, 111 (1) (2007) 2.

71 Y. Katsir et al., J. Electrochem. Soc., 154 (4) (2007) D249.
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Nanostructures of hydrated Cgp fullerene (CggHyFn) protect rat brain
against alcohol impact and attenuate behavioral impairments
of alcoholized animals
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A b=truct

It is well knorarn that chromic ethyl aloohal (EEFH) consumption is capable to injure brain cells and to cause essemtial abnormalities in behavioral
characterstcs of animals addicted to aloobol. In this work we for the first Gme have shown that admrinistmdon of aquecus solutions of hydmbed Cag
fullerenes (CantlyFn) with Cg concentration of 30 nh s a drnking water during chronic alocholization of rats (a) protects the tsues of cemral
peryous system (CH3) from damage cansed by oxidative stress with hkigh efficacy. (b) prevents the pathological loss of both astrocytes (the main
cells of CHS) and mirocytic marker. glial Gbrllary acidic proteins (GFAP) and. as consequence. (o) due to their adaptogenic effects, CaHyFn
significantly improves behavioral response and eliminates emotional deficits induced by chromic aloohol uptake. The wide range of beneficial

biclogical affects, zero-toxicity. and efficacy ewen in super-small doses provide a rationale for the possible application of CanHyEn for the reatment
of aleohal-induced encephalopathy as well as alcoholism prophylaxis.
& A008 Elsevier Ireland Lid. Al rights ressrved.

Kepwords: Bthawl; Pullerenes, Hydrated Ceg fullerens




Basic Biological Properties of Aqueous Solution of the
Hydrated Cgo Fullerene (HyFn) Detected to the Present Time

g

N In Vivo Experiments reviled that HyFn with Cgy Doses from Super Small and up to 25
N mg/kg of b.w.:

1. Are non-toxic, not immunogenic, not allergenic;
2. Increase resistance of plasma membranes to damaging factors;

3. Positively influence on antioxidant and energetic systems of

organism;

4. Possess radioprotective properties due to suppression of excess
level of free radicals;

5. Possess antihistaminic and allergy suppressing abilities, i.e. act
as anti-inflammatory agents,

6. Positively influence on activity of adrenergic, GABA-, hystaminic-
and, especially, serotoninergic systems and, as a consequence,
enhance adaptogenic functions of organisms;

7. Show positive neuroprotecting (e.q., at Alzheimer’s disease) and
non-specific analgesic effects;

8. Not Kkilling tumor cells, inhibit of the cancer pathologies
development;

9. Possess anti-atherosclerotic (anti-atherogenic) properties;

10. Are able to protect against viral infection (e.g., Influenza, etc..):
(HyFn do not kill viruses and microbes, but do not allow them to incorporate
into cells).




@ In Vivo 3xcniepuMeHThl BbIABUIN, UTO HyFn B mimpokom nuanasone

%

cymmapHbIX 103 Cgy (0T cynepMaJjibIX 4 BILUIOTH 10 25 MI/KI Beca Tejia):

1.
2.

10.

11.

12.

He TOKCUMYHbI, HE MMMYHOTEHHbI, HE afnnepreHHbl;

NMoBblwarT YyCTOUYUBOCTb nnasmMaTu4eckux MeMOpaH K
noBpexparwwmm cdakTopam;

Oka3blBalOT MONMOXUTENIbHOEe BJIMSAHUE Ha aHTUOKCUAAHTHbIE W
3HepreTnyeckKknue CUCTeMbl;

ObnagarT pagnonNpPoTeKTOPHbLIMU CBOMCTBAMU 3a cYeT nogaBlieHUA
M3ObITOYHOro YPOBHSA CBOOOAHLIX paauKanosB;

O6napgaldT CUNbHBIM U [OONITOBPEMEHHbIM AaHTUTUMCTaAaMUHHbIM M
npoTuBoanepru4eckMMm pOeucTtBmem, T.e. CNocoOHbI paboTaTb, Kak
NPOTUBOBOCNANINTESNIbHbIE areHThbl;

Oka3biBalOT NOJIOXUTENIbHOEe BJIUSSHUE HAa AaKTUBHOCTb aApPeHo-,
FAMK-, ructammHo- U, 0COGEHHO, CEPOTOHUH-IPIrMYECKUX CUCTEM W,
KaK cnencTtBme, NOBbIWAOT aganToreHHble hyHKLMN OpraHn3ma;

O6napaloT MOLWHOM renaTonpPoOTEeKTOPHON aKTUBHOCTLIO;

Oka3blBalOT BbipaXeHHOe HEeUpPOoNnpoTeKTOpHoe (B T.4., Nnpu 6one3Hu
Anburenmepa ) u HecneundnyecKkoe aHanbreTuyecKkoe aoenucTBme;

He yb6uBaa pakoBble KJeTKU, TOPMO3AT pasBuTUE oOnyxoneBbiX
naTosioruu;

O6napatoT aHTMATEepPOCKNEepPOTUYECKUMMU (aHTMaTeporeHHbIMHU)
CBOUCTBaMMU;

Cnoco6Hbl 3awMmwaTtb OpraHM3Mbl OT UHPULUpPOBaAHUA BUpycamu
(Hanp., Bupycamu rpunna) (HyFn He y6uearom eupycbli, HO He
no3eosisrom umM 3pheKkmueHO MPOHUKamb 8HymMpb K/iiemku);

Yny4ywarT y NnOBbIWAKT penpoaAyKTUBHbIE (AeTOopoaHble) PDYHKLUN.




FWS

Thoan npodinascriwo-oanopoasol i

MANBHIMI aHTHOKEIRAHTHIMA
( ¥ECTHBOCTAMY, MicTiTs 8 CBOCMY
88 HaHoCTRYKTYPM BYTNEUO
thynepen C60 .

6'em 250 M

FULLERENE WATER SOLUTION (FWS)
LINICAL TESTING AND CLINICAL TRIALS

IN 2009

Topuin npugaTHocTi: 2 poxi.
Vmomw 36epiranmn: aDepiraTH ¥ 3axMILIEHOMY B
it wicui 38 TemnepaTypw BiR ScC A0 206C |
BAHOGHOT BONOTOCTI NOBITPA HE Ginbil Hix 75 %.
Nicns slaxkpuTTa dinakody 3GepiraTv B TeMHoMy
npoxonoaxomy Micui e Ginkw 30 6.
BupoBHmx:

T0B WiHGTMTYT dhisionarHo aKTHBHMX Cranys.

Aapeca supobHmKa:
Vepaika, 61072, rxm ]
Lith.. +38 (057) 763-05-
info@ipac.com ua.

Tepuin nprgaTHoCTi: 2 por

ymmsﬁnnm BopiraT y 3axMOHOMY DL
Mneparyps sig SeC o 206C |
W|wnc|ncu NOBITHA HE Binwil Hix 75 %.

Nicna BlAxpHTTA dnakoHy 36epiraTh & TeMHOMy
npoxanoanomy Micul we Ginkw 30 Ai6.

Bupobm:
Tom wiNGTHTYT dhi3ionOrHO aXTHBHILK GrionyKs.

FWS

Flpoayer mpodinasTInH0-0330p0RG AT 3

IR SHTHORCIZYANT LA BROGTMBOGTHMM.

MCTHTL B CBOGMY CXNAZli MANCCTRYKTYPM BYTTIBUI0
hynepon C60

obest 250 mn

FWS

Tpaayxr nporiy
MR aHTHO
[ e

cury Cxna) MamoCTPy
hynopen C60

ob'em 250 mn

'BIOMOrIHHG BKTHDHA PONORMNHA iAPaTOBANMA
-wmpmcscr IDDunWthMOMZI

Coci6 3ACTOCYBAHNA Ta GOIH,
TpHAMATH BHYTPILMEG NG 50 MN 33 15-20 XB. A0 T
WJMBMMW

crynmi 3 ul 2 paan Ha oby:
mtnpcmwtsmwmwmm

Biacymi.

Cxnaa: sona npHpoaHa owera, dynepen CHO,

BionoriuiG BKTMBHA PE4ORIHA TiRpaToBaNW
drynepen CBO; 100 M POAYKTY MICTHTY 0.0002 ur
drynepeny CBO0.

CNoCiB IACTOCYRAHNA Ta ACIH.
MpuAnas BRYTPIwKHSC no 50 M 3a 15-20 X8, A0 b
y nepuwi 3 awi 3 pau wa noby;

wactyni 3 awi 2 pasw wa noby.

nani nporsron 15 ie onww pas wa noby.

NpaTHROKAIaKKA.
Biacymi.




IMAGES OF ACI FROM: "

- g -
MINERAL WATER: ™
—

ALP‘I‘NE WA”TER “MORSHINSKAYA”,
EVIAN Ukraine
TDS 270 mg/L TDS 80 mg/L

“FULLERENE
WATER”

, IPAC LLC,
i Kharkov, Ukraine
TDS 0-2 mg/L

TAP WATER,
Kharkov, Ukraine
TDS 450-500 mg/L
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In the words of A. Szent-Gyorgyi,

“Life is water dancing to the tune of solids”.
(Ku3Hb - 3T0 eCTh B0JIa, TAHIYIOI[AA O] MEJIOINI0

TBEPAbIX MaTEePU)

but in the words of G. Andrievsky,

“Life is the carbon-contained solids dancing to the

tune of ordered structures of water”.

(ZKM3HB - 3TO eCTh yrJiepojacoaep Kaliue TBepable MATEPUH,

TAHIYOMIHE M0/l MeJOAUI0 YIIOPSAA0YEHHBIX CTPYKTYP BOJbI)
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Correspondence of the DNA Segment Structure in B-Form to
the Geometry of Cg, Molecule (10 A) and
First Spherical Cluster of Hydrated (Cg)13
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HYDRATED FULLERENES (HyFn) PROTECT
NATIVE STRUCTURES of HYDRATED
BIOMOLECULES (DNA, PROTEINS, ENZYMES...)
from DENATURING INFLUENCES and INCREASE
the TEMPERATURE of their DENATURATION

(on 4-10° C).

These Effects are Stipulated by
the Native Structure Stabilization of Biomolecules
due to Integration (Merging) of their Hydrated Layers
with the Similar Water Shells of HyFn.




Peptides with Matrix of C60‘Fullerene Structure.

[by means of Computer Simulation in: "Biocompatibility of Fullerene Cgo with Oligopeptides
Using a Comparative Analysis of their Spatial Form".
Baranov A.A., Esipova N.G. Biofizika 45 (2000) 801-808 (Russ)].

Gly-His-Gly-Ala-Ala-Gly H-Tyr-Gly-Gly-Phe-Met-OH

The Similar Amino Acid Sequences have been Identified in Structures of More

than 280 Natural Proteins*, particularly in:
Lethal (1) Discs Large-1 Tumor Suppressor Protein;
Major DNA-Binding Protein;
Glucan Endo-1,3-4Glucosidase Precursor and Galactokinase (EC);
DNA-Polymerase;
Dehydrin, DHNZ;
Met-Enkephalin and Corticotropin-Lipotropin Precursor (Pro-Opiomelanocortin);

N — — —~ . -~ e~ . —~ -— . a PR — — e s



Their Packing Arrangement in a Cage
(HC, protein heavy chain; LC, protein light chain).

Reproduced from Harisson S.C. & Kirchhausen T., Cell, 33 (1983) 650
and cited by Wileman T., Harding C., Stahl P., Receptor-Mediated

Endocytosis. (A Reviw Article), Biochem. J., 232 (1985) 1-14.

'--. ' . i r.".

Intracellular Membranes Surface with Lipid



"TWOQ THINGS ARE INFINITE: THE UNIVERSE
AND HUMAN STUPIDITY; AND I'M NOT SURE
ABOUT THE UNIVERSE" (Albert Einstein )

It's Impossible To Find Any Panacea From

Human Folly !!!
st Opars

No Panacea Can Be Found Against Human

Folly (Stupidity) !!!
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KOHUEHMpPUpPOBaHUA U peKoMBUHaAUUU CE80600HEIX
padukanos (CP) nod enusHUeM ynmopAdoYeHHbIX
SOOHLIX cMpPpYKmMyp, chopMUpoOBasWUXCH 60KpYa

2udpamuposaHHoz2o Cgy (pynnepeHa (HyFn).

dse pasanunste (‘ HeifirpanbHble

I s L | IPOTYKTBL peaKuHn
| pexomGarannn CP
skl (B obbeMHOIE Bode)

IIpegmecTEYOMIHE H BHOBL
obpa3oBaHHBIE MOTERYIB
. MoCTe peaklH ‘<
peroménsaunn CP Joy BerTANg

A3MHYHBIE BAPHAHTBI [ o000 a0 i v
abcopfumm m kon- [ oo T ]
ueHTpHpoBaHna CP

HeTripe
THIA
THAPAaTH-
POBAHHBIX
CEODOTHBIX
PAIHKATOE

YnopalodeHHBIE BOJHBIE
000 T0Y KN

"Ceoboagnaa'", |
| OdpeMHEan Boga |



LViIVAdR 1 VIVURUYVIAdA I ADIVIVI GCDUVIV I DaAaivivl VVJI1idaddiiv i
pasnuyHoro poaa 'mapatnpoBaHHble HaHoYacTULUbI C
pasmepamu oT 3 Ao 30 HM, HO KOTOpble, BBUAY UX
XUMUYECKOU NpUpoOaAbl, He y4aCcTBYHOT cCaMu
HenocpeaCTBEHHO B peaKLuusx co cBOOOAHbIMU
paauKanamu.

Takoe cBAA3aHO C eCTeCTBEHHbIMU YNOPAA0OYEHHbIMU
CTPYKTYypamMu BOAbI, B KOTOPbIe NOAO0OHbLIe HaHOYaCcTULbI
CMNOCOOHLI «BNMUCbLIBaTbLCA» U NoAOEPKUBATb UX.

Ioooonwie haxkmot oOHapysrcensvl 0,14 HAHOUACMUY:

- - rugpatuposaHHbix ynnepeHoB Cgy M ux dpakranbHbIX
accouuaTtoB ¢ pasmepamu 3.4, 7.1, 10.9, 14.5, 18.1, 21.8, 25.4, 28.8,
32.4, 36.0 nm [1];

+ -Ce0, c pasmepamu 3-5u 7, 20, 30-50 nm [2, 3];
* -Y,0; c pasmepamu 6 n 12 Hm [4];
- Ag c paamepamu okono 15 nm [5];

- HAHoOANMa30B c pasmepamu 3.4-3.8 (2-10) Hm [6].
- BaTiO;_c paamepamu 10-100 Hm [7] (6ckope obHapyxam makxe)

[1] G.V. Andrievsky et al. Fullerenes, Nanotubes and Carbon Nanostructures, 13 (4), (2005) 363.
[2] S. Babu et al. Chem. Phys.Letters, 442 (2007) 405.

[3] B.A. Rzigalinski. Nanomedicine, 1 (4) (2006) 399.

[4] D. Schubert et al. Biochem. Biophys. Res. Commun., 342 (2006) 86.

[5] J. Tian et al. ChemMedChem, 2 (1) (2006) 129.

[6] A.M. Schrand et al. J. Phys. Chem. B, 111 (1) (2007) 2.



In XX century, Nobel laureate Albert Szent-Gyorgyi
stated that:

“BIOLOGY HAS FORGOTTEN CELL
WATER, OR NEVER DISCOVERED IT.”

B 70-x ropax XX Beka HoGOeneBckun naypeart
AnbGepT CueHT-Abepaun 3asiBuI 0 TOM, YTO:

“BUONNIOINMNA SABbUIA KINETO4YHYIO
BOAY, AT BOOBLUE HUKOI'OA EE HE
OBHAPYXUBAIJIA.”




