[eFeather Grass

Application and Development of Nanotechnology

on New Business Model

The third meeting for reading research papers
March 19, 2016

Tomohiko Hashiba

Feather Grass Ltd.




feFeather Grass
[Nanotechnology]

Nano (symbol n), one of the prefixes in the international unit
system, is the amount of 107° times (= 1/1,000,000,000 or
0.000000001times) the base unit as shown below:

[one nanometer = 0.000.000.001 meter ]

one ns= 0.000000001 seconds

Time and length represented by "Nano” (nano second (ns)
and nanometer (nm)) often appear in an electronic equipment

and the computer system.

Example: Human cell (leukocyte): 10 £ m, bacilli: 1 ¢ m, one

- atom: 0.1nn
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Why does Nano receive
attention?

“ Beyond 100nm”
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General nanotech today is “submicron”

Average particle size

PM2.5

True nanotech range Current
state

-
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[Nano's characteristic]

Highly “responsive”
As the diameter of a mist becomes 1/10
1mm diameter: Surface area 3.14mm?*

0.1mm diameter: Surface area 0.0314mm* 1/10

1mm volume: 0.924mm’

0.1mm volume : 0.0005233 mm® 1/1000

( )
Surface area becomes ten times larger for

the same volume.
. When the diameter is decreased to 1/ 10'0'0,_|'t)
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Ultra—fine Nickel powder

The ultra—fine powder technology by CVD achieves high

performances of a state—of—the—art electronic parts.
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EHT =15.00 kV Signal A=InLens System Vacuum = 8.60e-004 Pa
Mag=100.00 KX  Date :8 Mar 2011 Time :14:47:41 Serial No. = SUPRA 40-25-14
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WD= 256 mm EHT = 15.00 kV Signal A= SE2 System Vacuum = 6.31¢-004 Pa
Mag= 600 X Date :5 Feb 2011 Time :12:23:39 Serial No. = SUPRA 40-25-14
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I Ultra—fine particle
selection generation device
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[BM—-atomization system]

BM-MG20-E
With built—-in compressor , also used
in a clean room.

Synthetic image that assumes
atomization to the entire ship
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[BM—atomization system]

A large amount of mist atomization in a large space is possible for the first time with the combination of a
special nozzle and the particulate selection tank. Use of this system will be extending greatly over the
applications that have not been feasible up to now, such as metal synthesis, spreading, various chemical
sprays, cooling, and insecticidal and sterilization, etc.

[feature of the large—space atomization system]

Ultra—fine particles made from high viscosity raw material (dilution not required) can be sprayed in large
quantities during a short period of time.
*The atomization of the high viscosity liquid (viscosity up to 10,000cp) is also possible.
sUltra—file particle mist of 1 i size (2 to 5 i m on average) can be generated (10 to 30 ¢ m for general sprayer)
*The amount of real atomization is drastically decreased because of no dilution, and the operation advantage
improves greatly by the ultra—fine particle mist.
*There is no worry of humidifying, and is no moisture uptake of the equipment device because there is no
dilution water.
*A large amount of spraying is addressed by increasing the volume via plural nozzles and systems.
First system generating mist without electric charge
* Since the mist does not have an electric charge, there is no particle cohesion, dew condensation or fog drip,
so the amount of mist/density per volume is greatly improved (30 times higher than usual), as well as
improving the diffusion distance.
*Because the charge of mist is zero based, charge (+/-) control is easy.
*Control of the system such as connecting to or disconnecting from the target is easily possible.
°Charged ultra—fine particle mist greatly improves the effect per fluid volume.

tenance free because there is no clog in the nozzle
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Demonstration: [Ultra—fine particle selection and
generation device]

This image is a particle selection
from the mayonnaise.
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[Uniform nano mist without charge]

General dry mist
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The particle size is large, not uniform, and it

has the charge on the surface(Lenard effect).

. =

It is not easy to evaporate
x because it is easy to cohere.

The surrounding is wet.

Uniform nano mist from Feather Grass

(Note) Nano is smaller than 1y m.

The particle size is small, uniform, and there
is no charge on the surface.

. =

It doesn’t cohere, and it is
easy to evaporate.

The surrounding is not wet.
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[Nebulizer administering system]

Technological limit and problem with the current nebulizer

(D The mean particle size of the mist that can be formed is 10 to
20 £ m. How deep the mist can enter (such as trachea —
bronchial — pulmonary alveolus) depends on the actual particle
size. The size of 5 £ m or less can reach the entrance to the
pulmonary alveolus, but cannot reach the pulmonary alveolus.
Only about 10% of the atomization administering medicine can
reach the bronchial tube.

(2 Cannot do the atomization of the medicine of a high viscosity.
Cannot do the atomization of most models even by alcohol.

@ Heat/pressure denaturation disallows a large number of
simultaneous vaccination.

@The existing nebulizer can be used by one person at a time,
~ th refore it demands more steps and time than |nJect|on .
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[Ultra—fine particle selection and generation

Can generate uniform particles of seve
tens of nn to K m without heat/pressu
denaturation.

Also mixture/encapsulation of two _4770 ”:

material types of different physical ’ 3347 ¥
. 2133 pm

properties can be performed

simultaneously.

1121 #m
06511 Hm
0.43-0,65 KM

WT Nano particulate selection generation system
Supports delicate materials and high viscosity materials, even those of 10,000cP or more.

Decreases damage to materials. Particle crush or friction will not happen, and there are
neither damage, denaturation nor deterioration in the material.

Can generate uniform ultra—fine particles of several tens of nn to 4 m intensively
according to the particle diameter target setting.

Capable of controlling the charge (+, 0, =) for the first mist with a neutral surface charge.

Targets throughput for 1073 to 10%g/min order from research level to plant Ievel_.
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[Nebulizer]

[Ultra—fine particle selection and generation system ]

Can generate uniform particles of 0.1 £ m to several tens  [albumin SEM image]
of 4 m without heat/pressure denaturation, and also can e, ocessing the particulate selection device
mix two material types of different physical properties ,

simultaneously.

700X 142 um 4700%X 212 4 m

Particle size distribution of ultra—
fine particle selection generation

DOC v 4B Object (usual reagent)
Pharmacokinetics by nebulizer particle diamete il P

*4.7-7um: Throat

*3.3-4.7um: Trachea

*1.1-3.3um: Bronchial tube

1.1um or less..: The pulmonary alveolus.

700X 142 4 m 4700%X 212 4 m Usual particle size distribution
(normal distribution)

(1) Generates the mist of non—coherent particles of several tens of nn to several £ m (about 2~5 ¢ m), allowing
100% of particles to reach deep into the pulmonary alveolus.

@2 Allows atomization of the high viscosity liquid medicine. Medicines of high viscosity can be used, and no
requirements for low viscosity of medicines are applied.

@ There is no destruction in physical properties by heat/pressure denaturation, and the titer doesn’t change.




[Vaporization heat cooling system] feFeather Grass

The third cooling system that exceeds limit of air cooling and
water cooling

Unlike the conventional cooling method, there is no need of using and
cooling the refrigerative to exchange the heat with the heat source.

The refrigerative (air and water, etc.) is not needed.

Water deprives and exhausts the calorie for heat of vaporization.

The calorie in which the temperature of 1g
/I\ water is increased/decreased by 1°C is 1 cal.

The heat of vaporization of 1g water (latent
1°C heat) is 596cal.

\I/ With small nano mist of water,

a large cooling effect is demonstrated.

20°C  1cal

% The partlcle size of current dry mist is large (several tens of mlcr g
< iffuse but coheres so condensation wi :




Perform vaporization heat cooling at the place as close
as possible to the heat source (the most efficient
cooling method).

The exhaust goes out.
As the water expands by vaporization, free convection
occurs and no fan or the like is needed.

The side effect is that the server is managed under a
high moisture environment so the generation of static
electricity is prevented. Also the dust generated will be
removed at the same time.

Theoretically, most of power consumption cost can be
reduced, for heat generation or cooling of the server.

The generated nano mist will not condense, so there is
no direct influence on the server. Ultra—pure water is
used for increased safety. Remove the influence by the
bleaching powder.

[eFeather Grass
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[Milk Processing Systems]

Innovative technology that enables a line processing of high quality cell subdividing (non—homogenized),
deaeration (nitrogen substitution of the remaining oxygen), and sterilization on a large scale by using a spray
method.

The raw material milk is introduced by the pressure difference caused by the compressed nitrogen, then dispersed into a
minimum particle size (Nano level) at the nozzle. This dispersion state is highly reactive, and the remaining oxygen in the raw
material milk is efficiently substituted for nitrogen here. The germicidal treatment is also possible at the same time by the
use of the superheated steam. Therefore, all the processes are processed in the line within a short period of time
simultaneously.

1. Highly precise and stable generation and dispersion of particles increase the quality and quality durability.
2. Subdividing of particles into nano level will not cause heat denaturation, destruction of membrane or
molecular structures in materials (biomaterial such as the proteins).

Subdividing by non—homogenization.
3. The nitrogen substitution efficiency of the remaining oxygen is extremely high (almost 100%), and the quality
(good and stability) as well as quality durability are improved.
4. The germicidal treatment with the superheated steam is a new sterilization method that can be processed
instantaneously (A few seconds: heating < cooling).
5. Change from the old batch tank processing to the new inline processing realizes remarkable decrease of the
plant size to 1/10 of the previous plant. Larger processipg volume than in the previOL‘F‘M‘p‘Gs sible as the
batch tank or stock tank are not necessary.
6. The new system has very simple structure and maintg
cost are achieved at the same time.




II Advanced mixture system
(SPRAY BLEND)
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=~ Mechanism of [spray blend device]

g

-

Mixing nozzle of spray blend device

Main features

® Further homogenization is possible by mixing immediately before atomization and the mixed fluid of
constantly steady quality can be obtained.

® The nozzle has a simple structure, and high viscosity materials can be used. Does not cause clogging
easily and has great wear resistance.
For instance, when oil and water are sprayed, the dispersion state is kept for a long time.
Features a degassing capability and no air can be mixed inside the medium sprayed on the batch tank.
The cohesion of the medium doesn’t happen because dispersion and preparation are done with a minimum
particle size.
It is possible to disperse, mix and prepare for Liquid, Liquid, Solid, Liquid, and Air and L|qU|d (Atten on

uId be exercised for powder materials as they may cause static generation. g
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[Spray blend device]

Mixture of water and salad oll
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[Spray blend device]
Mixture of light oil and
water

Volume

P PR Distribution of particle size and RS

Cumulative (Num. )~ |
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[Spray blend device]

Mixture of Carbon nanotubes and 10% PVA solution

With Carbon nanotubes
10% PVA solution

4 N

Before the spray
blend

After the spray
blend
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[Nano Teﬂon]

PAO (base oil)
X

WT Nano teflon

—F7a212.5%|
Half oil
Single friction coefficient 0.12 BEST 0.08 (0.06)

Teflon

Normal coefficient of friction 0.04 0.01 (0.007)
(tethOOk CHANP]ON) — Lower limit for amount of exgmina
device
(0.004)

= 3=

300
LFW-1(1) T #: gg‘/*})‘iﬁ
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® The lubricant of the teflon system has been described as low degree
(0.01570.020) of the coefficient of friction. The single friction coefficient of the
original base oil is 0.12 (0.06), while it is 0.01 (0.007) with nano teflon contained.
As the lower quantitative limit for the device is 0.004, which means “almost no
friction”.
(Depending on the further investigation continued, it can be lower than this
limit.)
Lower than 1/10 of the current product

Experts in tribology claims “That is impossible”.

Uniform dispersion of particles in nano size is possible, though teflon is not

dispersed easily.

Teflon is highly volatile. It can be mixed with oil or oil-based materials, but not

with water or water—based materials. However, our nano teflon can be mixed

er or water—based materials. We have shown you sampl
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[BDF waste glycerin processing system]
*The first system that makes “waste oil =

BDF” profitable
Monetization from waste glycerin

Industrial waste processing expense 30

® Refinement ven/kg—1.06ke/2

Waste ol

Neutralizing and
separation
processor water

Glycerin

— There is no medicine used
except the acid treatment.
(There is no methanol addition. )
Waste oil combustion (¥ The biomass power eneratlon

No supplementary fuel
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*

Fuel mixture device

Oils and fats 30% /

Diesel \

Light oil 70%

Combustion equipment

Or A crude petroleum

=

Boiler

+ kerosene 40%

30% Y

Selling of electricity to a power company: Biomass power

generation purchase price 43 yen/kwH

— Possibility of purchase on tempering condition of

supplement fuel?
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[Example of experimenting on
device and combustion]

Combustion situation Simple mixture experiment
at light oil 7: water 3 device immediately before
combustion
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[Nano capsule/liposome]

In Wing Turf, the proprietary nano capsule/emulsion
generation technology is applied, and the liposome
manufacturing device is produced.

No Hydrophobic solvent A multiple film can also
be formed.

Support for delicate materials
and high viscosity materials

. B

Purpose—oriented liposome design is possible! .




[Nano capsule/liposome]

Device principle

mid bilayer is formed when the phosphorus Iipid}

added to the aqueous layer, and the liposome is
generated. However, it is required that the phosphorus
lipid be used with the hydrophobic solvent in the
current liposome formation, and it takes steps and
time for eliminating solvent.

Nano capsule/emulsion technology of Wing Turf is a
new technology that instantaneously mixes the
hydrophilic material and the hydrophobic material by
the order of several nm to 500nm. It can mix solid and
liquid, so by adding powder of the phosphorus lipid to
the hydrophilic
instantaneously

solution, liposome can be

produced  without using the

hydrophobic medium.

Moreover, because it is a mixture technology that
realizes extremely homogeneous particles, the
capsule/liposome of a uniform particle size of the
Nano order can be easily produced.

A

Liposome

K microscope

1 4 m particle for specimen

[GFeather Grass

image by the

Liposome particle

Mean particle size (£ m) and ratio (%) in

sample

A

E—1

E—2

M
2PassALIE

1.248
(93.9%)

0.463
(6.1%)

M
3Pass{LIE

1.067
(89.9%)

=)
2PassALi8

1.371
(8.5%)

0.253
(91.5%)

P
3PassfLIE

0.985
(99.6%)

M:Mono-olein P: phosphatidylcholine

4

* The peak at which the particle is judged to be
dust is not described (Target: M 3Pass processing
and P 3Pass processing).



http://meddic.jp/phosphatidylcholine
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[Polluted water processing unit]

4-1) Composition of waste water
treatment equipment

* The main filter performs filtering, and

system the sludge, etc. that adhere to the g o

filter are exhausted to a lower sub— Sl . i Rﬁ;‘?ﬁ%éél
filter. Through repetitive lifting, g %ggéﬂllféyt
rotating and uniting, adhered L&, i Dt
materials on the filter surface with =| ourm a &
increased specific gravity are - DEE& : = Lmawm;fm
dropped to the sub—filter due to the SR Lo
flow velocity and the impact. yI7ane- | :
When the flowing volume is 4 w el
decreased, vibration is caused by the
upper compressed air IN mechanism
so that the sludge, etc. adhered on
the main filter can be removed and

exhausted.

4-2) Outline of special filter (reference)

4-3) Outline of inorganic multifunctional
flocculant (reference)

In general, while the turbidity elements of 0.45 ¢t m or larger are relatively
easy to be removed through the coagulating sedimentation and the
filtration, colloid elements of 0.45 it m or less cannot be precipitated
completely.

That is because colloid elements have a negative charge, so they are
mutually repulsing as dispersed in the liquid.

Since the inorganic multifunctional flocculants have a positive charge, the
negative charge of the colloid elements are neutralized. This will form a
fluke so that cohering and precipitating become possible. c

* -Flocculant for collecting flocculant of a target element i
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Problem and solution for
biotechnology and fermentation

system




feFeather Grass

[Aeration]

Hidden terrific energy problems

An aeration tank (tank for aerating the microorganism) is essential for the
“Activated sludge procedure” by microbial degradation, which is a general
means of processing the life drainage and the plant effluent. It demands a
huge amount of electrical energy for stirring water and adding oxygen for
aeration. It is estimated that the power consumption by this is 5.8 billion KWh,
which is about 0.5% of the total power used in the country.

The aeration tank oxygen supply by the spray blend can usually add oxygen
by the spray blend for several tens %= 100%, is that decrease from 0.5% of
total power consumption in the country down to 0.2 to 0.3% is possible. Also,
by a drastic decrease of time for fermentation process from some days to
some hours, reducing the power consumption at the incidental facility as well
as the miniaturization and decrease of facility will be possible. Such energy—
saving effect will correspond to several % of total electric power consumption
in the country.
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[Bubbles in goldfish water tank]
Current technology and limit

Air (oxygen)

(1D)Only 10 to 20% of the saturated amount
(relieved critical mass) can be added.

(2)When the viscosity is high, addition is also
impossible.

3)The micro bubbles require strong energy of
high pressure (350MPa or more). Higher pressure
than that is necessary for the nano bubbles. An
expensive large—scale device and the high
operation cost are necessary.
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Bottleneck of fermentation system

The cause of not going well is common only by one. That is poor “Fermentation”.

The fungi is divided into two types: aerobic (Oxygen is necessary) and anaerobic
(Carbon dioxide is necessary). Aerobic breathes in oxygen, and exhausts carbon
dioxide. Anaerobic is opposite. For instance, the aerobic respiration is necessary in
an aerobic yeast fermentation system in case of the shochu fermentation. If the
oxygen cannot be added to the culture object of rice or the potato, there will only be
carbon dioxide existing from the breath exhaust. Like human beings, as the oxygen is
decreased, hypoxia occurs, which means the fermentation stops. It is suffocated
when completely disappearing and the bacterium dies out. As the oxygen is
completely consumed and the exhausted carbon dioxide is increased, anaerobic fungi
that takes carbon dioxide will replace and grow. The fungi is often called putrid
bacteria, causing stink or rot. To expedite the fermentation of aerobic bacteria,
increased supply of oxygen is fine, but it will not work. The current situation is just
like the bubbles in goldflsh s water tank. With this, onIy about 10% of saturated -
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[Spray blend air and liquid mixture]
Solution

AFL—TLUR

“ Air(°xyi‘;”) (1)100% of the saturated amount can be
g instantaneously added.

(2The nano bubbles can be generated by a
usual compressor (about 0.5MPa). The
device is small, and the operation cost is
extremely low.

(@Even the liquid with high viscosity can _
be added. -
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[Spray blend]

Toward a new stage

Our spray blend enables the oxygen and carbon dioxide to be added easily. Almost 100%
addition of the saturated amount was enabled in quite a short period of time. It can also
use materials of any level of viscosity and the mass processing is possible. Now the
optimal condition in the fermentation system can be obtained which has not been
possible. This is all about this new technology.

Time required for fermentation is decreased from about two days to few hours.

Shochu squeezed residue, starch residue, lunch leftover, domestic animal’s excreta
(biomass), or other food residue, materials in the aerating tank, and fish gut, all of them
can be feeds and fuels.

Expensive wastes from industrial waste processing now will bring money in future.
The stink and rot that are the primary problem will disappear first.

This technology is expanding not only to waste processing but also to the processing of
brewing and fermentation of sake, medicine, and a variety of biotechnology and the
fermentation systems and fish cultivation, etc.
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[Milk Processing Systems]

Innovative technology that enables a line processing of high quality cell subdividing (non—homogenized),
deaeration (nitrogen substitution of the remaining oxygen), and sterilization on a large scale by using a spray
method.

The raw material milk is introduced by the pressure difference caused by the compressed nitrogen, then dispersed into a
minimum particle size (Nano level) at the nozzle. This dispersion state is highly reactive, and the remaining oxygen in the raw
material milk is efficiently substituted for nitrogen here. The germicidal treatment is also possible at the same time by the
use of the superheated steam. Therefore, all the processes are processed in the line within a short period of time
simultaneously.

1. Highly precise and stable generation and dispersion of particles increase the quality and quality durability.
2. Subdividing of particles into nano level will not cause heat denaturation, destruction of membrane or
molecular structures in materials (biomaterial such as the proteins).

Subdividing by non—homogenization.
3. The nitrogen substitution efficiency of the remaining oxygen is extremely high (almost 100%), and the quality
(good and stability) as well as quality durability are improved.
4. The germicidal treatment with the superheated steam is a new sterilization method that can be processed
instantaneously (A few seconds: heating < cooling).
5. Change from the old batch tank processing to the new inline processing realizes remarkable decrease of the
plant size to 1/10 of the previous plant. Larger processipg volume than in the previOL‘F‘M‘p‘Gs sible as the
batch tank or stock tank are not necessary.
6. The new system has very simple structure and maintg
cost are achieved at the same time.




