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UnigueNanodiamonds
Producedoy Laser from Ash &Vax
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Ray TechniquegdRT)Technologies

A Pioneering technology for nanodian
synthesis

A Creation novel products based on
nanodiamonds

l,|\l

Our mission is to develop & provide advanced materials
based on the unique nanodiamond features
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NanodiamondStructure

Diamond cordsp3) with average
size of 4 nano-meters having
4 R meE unique diamond properties
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Activesurface shell ofarious

functional groups containing
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Chemicallyactive shellsenableto attach inert tiny diamond crystalsto
bio-moleculesand particles,to transfer them unique diamondfeatures
andto createnew objectsandwith desiredpropertiesand functions.
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Current Nanodlamond Applications”

CVD precursor

Galvanic coatings

Anodizing

Electroless coating

Polymer films

ND
POWDER
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Nanodiamonds BieMed Research:

Rapidly Growing Market

Thefirst complete collection of academic
papers on ND applications in biomedicine
up to 2010

A targeted drugand gene delivery
A cancertherapy

A b , Applications

: Po-sensmg | o in Biglogy :

A single particle imaging in cells and Nanoscale ,.« X
A novel composites foimplants Wigdicing o P22
A extractionand purificationof proteins

NANODIAMONDS

According to experts in the field of ND bio
medical applications, ND will be widely used |

the pharmaceutical indusfry withiB.years. c
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What isSpecialabout
Nanodiamonds for BieMled?

Highchemical stability of ND nucleus and high chemical activity of i
functional cover providing the outstanding abllity of interaction with
bio-molecules and drugs

Ability to control the constancy of size and shape of agglutinates
Large specific surface area and high adsorption potential
Extreme mechanical hardness

The highest thermal conductivity while being absolutely dielectric
Possibility to be turned into a semiconductor

Outstanding optical properties including photoluminescence

The highest sound propagation velocity

Biological compatibility and necytotoxicity
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Next—Generatlon Cancer Treatment

The researchers led by Dean Ho
(Northwestern University in lllinois)
discovered that binding drugs to ND
eairsaaes l/ decreased tumor resistance to drugs

leading to their effective shrinkage
following chemotherapy
NDsare non toxic to body tissuesand
are not recognized by the bodyQ
Immunesystemasforeign

molecule

E"
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Promise for Safe Gene Therapy

Genetherapy promises hop#or successfulreatment of many diseases:

A severe inherited ailmentslike-cystic fibrosis, hemophilia, muscular
dystrophy and sickle cell anemia

A retinal diseases and color blindness

A Parkinso® disease, diabetes and cance wfdﬁ.':v
PTD-DRBO ‘. "l, &
w
Major problem: %
efficient and safe delivery of genes to cells | l“-“-“*-"
Proposed solutionNANODIAMOND CARR LT : ,-gi. N
/ Va;g, . N

Preliminaryresults: straight ND gemiaellvery /' 690
Into cellswasfound to be70times greater
thanthat of aconventionalstandard.
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LongLasting Implants & Prostheses

Hugedemand for medicaimplants:

A Cardiodefibrillators, heart valves, pacemakers,
A Orthopedic implants

A Intraocular lenses

A Cosmetic implants and many more

The market for medical implant devices in the U.S. alone is estinbated
be $23 billion per year and it is expected to grow by abdit% annually
for the nextfew years.

Todaythe materials mostly used in medical implants are not enough
biocompatible and wear resistant

THE NEW HOPE.:

ND coating for implants and advanced-N&lymer compositions with hig
biocompatibility and wear resistance.
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Blo-Sensing
ND has be shown to be a promising-bensing material:

A Wide working potential window due to unique diamond features
A Resistance to fouling

A Compatibility with biological fluids & neeytotoxity

A Ease of surface modification

Serial Gamm&cintigram®f KS
Patient afterPegylatediposomes
containingl11in- DTPA (remote
loaded)

ND Is a safe alternative
to toxic quantum dots!

48 hr 96 hr
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Magnetic Resonancénaging (MRI)

A MRI contrast agent to ND leads to
dramaticallyimproved signaldensity and
vivid image contrast as per a study by
NorthwesternUniversity

A RayNDhave demonstrated enhanced
paramagnetismincreasedamountof RPC
and stronger anti-ferromagnetic
exchanganteractionbetweentheseRPC

A RTsurfacemodification by Fedoping,
enablesproducingmagneticND.

A RT surface modification by heat
treatment results in strong ferro-
magnetismof un-knownnature.
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Single Particle Imaging

A Proteins are hard to track in living bodies, but
by attaching bright markers it's possible to see
where they are and where they are going.

A Existing techniques employ fluorescent probes
which can often extinguish or turn dark and
may be toxic in a live body.

A ND can attach to proteins in the body making
them easier to detect and track.

ND is ideal for single particle imaging:

A long shelf lifetime
A fluorescence lasts forever

A nNo bllnklng behavior ND can attach to proteins in the body
_ : : : .~ making them easier to detect and track.
A non Cy;rhte njarketd fc;]r_ mheldlcl::)e_ll iImplant ?_ebches N Source: CarlBradac Macquarie
the U.S1otoxiCc an Ignily dlocompaltibie University)
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Recombinant luciferase chromatography using ND sorbent : 1 - initial
sample, 2 - freely released protein components, 3 - washing the column,
4 - 9 - the maximum fraction of the luciferase activity in the elution.

The yield reached in two independent tests by one operation amounted
35 and 38% of the desired product .

Bondar et al, Nanodiamonds with original properties: application in
biology and medicine;
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Nanodiamond (ND) Quality

In biomedicine, you need ND powder of the best quality!

The quality of ND is determined by:

A Chemical homogeneity of functional groups on the surface area
A Purity (metal and graphite free)
A Grain size homogeneity

A Absence of pokgrystals

A Ability to full disaggregation

The quality of ND depends on
the methods of ND
synthesis and purification.
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Where can you get high quality ND?

WheredoesconventionalNDcomefrom?

A NDs used today are produced by detonation Explosivesare
detonated inside metal reactors, which inevitably causesmetals to

penetratethe morphologicaktructureof ND

WheredoesRayNDcomefrom?

A Ray Techniques has developed a novel dgreeré laserbased
technologyfor producingND(RayND

A We do not detonate ¢ we makeour diamondsout of pure carbon

sootby controlledsynthesis!

RayNDs the most suitable NDfor biomedicine!
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Existing Technology of ND Production

Detonation Synthesis
A Preparation of explosive materi
mixture containingTNT and RDX

A Mixture detonation in chambers
and obtaining blend containing
ND, other carbon structures an¢ "

metals
A ND separation and purification | © = E s
boiling in nitric acidfor a long ZNOgorsang T e I,

time and washing

The product of low quality!
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