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yactul, obAaapalolMx HU3KOW MAOTHOCTbIO. AAanTupoBaHo Ha ocHoBe Microscopy & Histology Catalog, Polysciences
Warrington, PA 1993-1994




“VIOLATION”

OVER THE FUNDAMENTAL PHYSICAL LAWS IN
“NANOWORLD”

(D Ohm Law doesn’t work.

@ Superconductivity at mild conditions: Carbon Nanotubes.
(B)Superparamagnetism in MeO nanoclusters: 9=f(¢)...Fe203, MoO,...
@Metal melting point “nanoshift”: Ag, Au, Pt, Pd, Ir, ...

®) Hormesis: Me/MeO nanosize-dependent paradoxical effects on enzyme

activity.



Limerick Glossary on

Nanopharmacology
“MEDICINAL NANOPARTICLES”

Mandatory Criteria:

(D 1.0 - 100 nm size range.

@R =f(E), size matters

v

barrier
permeability

target
affinity

pharmacokinetics
T,,=f(@)

S)Zero or low metabolic rate.

@”Smart behavior”.

Effect reversibility/ homeostasis dependence.

®) Cluster — surface diffusion effects*.
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CxemaTuueckas CTpyKTypa atoma cepebpa:
3NEKTPOH Ha ero BHewWwHen obonouke (a) nerko B3aumogencrayer
¢ BHeWHUMK obbekTamu (6) nn BOCCTaHaBNUBAETCA Ha CBOEN
opbure BHOBb (B).

r )

Ago

¢ T T 1

4
> .'.. > *,‘—» '—».

Arperatsl HY
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Kaacrepsl  KBaaumeraan  HY

MNpespaweHun atoma cepebpa B NpoLecce INeKTPonu3a.
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CenabiBaHMe Yepe3s
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B3aumMoaencTamna

MeToabl MoAUUKaUMK NOBEPXHOCTU HAaHOYacTUL



d. Maobpaxenne HY cepebpa. crabunmsuposannoit ammep-
1AB.”




Ag b o4 R- KOHJACHCAUIMS
UMTPAT
ALy
Ag* + R @ @
BOCCTUHORBJICHHUEC
Ha HOBchHOCTH @
Agm Agn

cTabHANINpOBAH-
HbIC KPHCTAJITHTBI

®
Ag* + R e 0%, %:... KOHACHCAUNS
& 3..'.?‘. “:.0; uHTpaT

ArperaThl HacTH
HEAOCTATOMHO cepebpa (~20 nm)

CcTabMIN3NPOBUH-
HBIE KPHCTATHT bl

Mexauusmbr pocta HY cepebpa, cTabuin3anpoBaHHbIX UHT-
paT-aHHOHOM (cM. TekeT), '
Ag, — knacrepsl cepebpa (<1 um), Ag, — NEpBHYHbIE YACTHIIbI,
CTAOWIN3HPOBAHHBIE IHTPATOM ( ~ | HM), Ag, — KOHEYHbIE YACTHILBI,
R’ — BOCCTAHABJIMBAIOLINE PAJHKAJIBL.
Konnentpauus  murpata 510" 5um 15107 mons-n~"'  (a),
5:10=% mosb-n~"' (h).
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Ag-NPs: PHARMACOKINETICS RELAIED
ADVANTAGES
FOR
Biologically Active Peptides (BAP)
0T1/2/T0 Modulation.

e BBB Permeability to Increase.

eSpectrofluorimetric tracing (no IFP — NMR needed).

e Analgetic efects —_) .
e remain °
Behavioral effects _, . merely

CAF effects X Q \IT_&C:- :

e BAP primary structure doesn’t make any difference.
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Cnexrps! dpayopecuenuun kommiekca EuCly ¢ rerpaunkin-
HOM, HAHECEHHOr0 HA CTEKJAHHYIO NOMIOKKY (/) M MNMOMIOKKY,
NOKPLITYI0 cepebpanoi nieHkoil Toaumnoi 30 um (2).%*



NO; NO;
2 H0 peyKTa3a

NADP* TH* NADPH

BepoSTHBI MEXaHM3M  BHEKJIETOMHOTO BOCCTAHOBJICHHSA
Wotos cepebpa mtamMmom rpuba Fusarium oxysporum,'®®




Waugh-Rattenau rule
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WaugH-Rattenau rule
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The Delbreaux-Brachet Rule

key regularity integral chart

T1/2/T*1/ —
BBB
P /P,

10 20 30 40 50 60

Ag-NP size, nm



Ukena — Thiele Effects

The “alloy-ion” border diffusion

Cs, Cd, Co, Mo, Fe, Zn, Cr, Cu, Mn, Mg

ME(") MeO

10 15 20 25 30 35 40 45 50 10 15 20 25 30 35 40 45 50
NP size, nm NP size, nm

— polar media
— non-polar media



[Au], pg/mg
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TUMOR-SPECIFIC CYTOSTATIC EFFECT:
Au-NPs
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KpynHas, NOKPbITasa 30N10TOM HaHocdepa B TOKe KPOBU
(pucyHok ¢ cauta Allancefor Nanoheath).



Se

-
!
m
©
Q
=
. -
(o))
- @0
(an)
o0
(an)
<
4 . = 5 3<zaz

3w /3d ‘dN |os01Ad-Ng







..-[Co]PMC16
" C02+
__- polysomes
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TECHNOLOGICAL CASCADE OF THE CAF ISOLATON/PUREFICATION

Malignant B-cells treated with [Co2+] PMC16 |—> Cytosol
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SDS-PAGE.
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CAF[Co]PMC16 Nanobiotechnology for the
HALL Patients Autohematotherapy
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CAF HOMOLOGY PATTERN

1. |Asp — Glu + Val - :h — Trp + Phe — Asp
2. |Asp — Glu + Val — Trp — Trp + Phe — Asp
3. |Asp — Glu + Val - :h — Tyr + Phe — Asp
Ph
4. |Asp — Glu + Leu - — Trp + Phe — Asp
Ph
5. |Asp — Glu + Leu - — Trp + Phe — Asp
6. |Asp — Glu + Val —|Iso|— Trp + Phe — Asp
7. |Asp — Glu + Trp - :h — Trp + Phe — Asp
Asp — Glu + Val — Tyr — Trp + Phe — Asp
Asp — Glu + Val — Trp —|Iso|+ Phe — Asp
4 N l ol Ph —_ Nl A
10 Asp=Glu+ Sep = e TP+ Phe = Asp
11. |Asp — Glu + Val — Asp — Trp + Phe — Asp
12. |Asp — Glu + Typ - :h — Trp + Phe — Asp
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KEY REASONS
FOR A CONCLUSION ON THE MITOCHONDRIAL
ABORTIVE TRANSLATION ORIGIN OF THE CAF

® Known Co%**-promoted AT effect.

® Assymmetrical compartmentization of protein synthesis
machinery in mitochondria.

® Pure Co%**/Co-free PMC16 effects on mitochondria translation
in vitro.

® No CAF production in matured cells.

Q Porphyrin-signalling domains in mitochondria membranes: rare
abundance, non-random distribution (compartmentization).

Q@ CAF-producing “pockets” in mitochondria.
€ CAF/Mt-matrix proteins homology.
(@ Other than Co?* -directed AT effect studies: does CAF could be

. induced by another type of AT promoters? I



METOAblI OUEHKWU BUOBE3OMNACHOCTU HAHO4YACTUU IN VITRO

1. BMUAHUE HAHOYACTUL HA ArPEFALIMIO MOZIESIbHbIX BEJNIKOB-CYECTPATOB METO/AbI,
= UCMONb3YEMbIE
H o ANSA OLEHKHN
aHoYacTULbl ° 0 Benok-cybecTpar Lk # HaHo4acTuue! B3AUMOJIENCTBIS

}i( HAHOYACTUL C BENNKAMW
1. Mpsamoe u guHamuyeckoe
Q ‘ +] Arperauun ‘ nasepHoe ceetopaccenHue

OrcyTcTaue 6em(a
asaumoneucmm 2. Menbxpomarorpadun
4¥ —noTeHuManLHo 3. ®nyopecuyeHTHas
onacHble cnekTpockonus
HaHo4acTULbl

2. BIMAHNE HAHOYACTUU HA SALUNTHBIE CUCTEMbI KJIETKW HA MPUMEPE MAJIbIX BEJIKOB TENNOBOIO WWOKA

(sHSP)
Benox—cyﬁcrpar 0 sHSP
sHSP ﬂ
Lleuarylpauun #
Copbayuna sHSP #
Ha HaHo4acTuuax

Mopasnenwe arperayum ﬁenxa
Arperauun ﬁ

. Arperauma 6enka, OTCyTCTBUE LUANEePOHHOW
akTusHocTn sHSP




