KOD89Z. 000GEN PATENT SPECI FI CATI ON Squal ane Containing Utra fine
Particles of Carbon Conbustion Residue And Method For Producing The Sane
Technical Field he present invention relates to a health pronotion nateri al
conprising squalane containing ultrafine particles of carbon conbustion
resi due such as fullerene. The present invention relates to a nethod and a
devi ce for producing squalane in which ultrafine particles of carbon
conbustion residue such as fullerene float. Background Art In recent

devel opnent s of advanced technol ogi es, the inportance of materi al

t echnol oHODESZ.00GEENsed and materials with high functional PAYENdrticularly

attract attention as next-genergﬁ%g"‘hﬁﬁgﬁﬁlogy. Under these
ci rcunst ances, research and dev piE new materials with high

functional ity @ne1AcidoreliNing Uirh@tk RiticledoLERbYN Cottisaboesale fiel d. G ven
this factor, swtching to materi als having new excellent functionality is
attenpted and endeavors adAadidetbod Gor Brpducing ThaiSamey of conventional |y

wel | known materials to nake certain of their functionality. A typical
exanple of materials subjected to such research is charcoal or carbon

whi ch has:heanl greessi ble for a long tine. Charcoal or carbon has been used
for wvarious purposes in various sectors. Particularly, use of its

functionality dhetprasent dewithonzrehgcane arheable mromoapn e@rETIRh LCOBPERITOUNd
useful . For.exanple,. a nuy [ of n n K S

but 1 di ng algF et uMUFRE haoiss B FBRR Pan B Py e UEH s TR
scorched, are Wht peReRyacentiof rblagk t6 Aahdthahhmdh deviea forvyrodalin® yquapawder
charcoal  found at burned-out sites in forests. Additionally, positive

ef fects B¥whighulmfnsmarticdesnfiearbopsaybustionssridne sueh asdulleraddloalspect s have
been recogni zed. Because of the effects of the negative ions of carbon,
use of carbon for health effects recently is recogni zed anew.

Bi ncho- cBatkpeaindassd banboo charcoal are used for water quality inprovenent

and cookin ur poses, . and conmerci alized toiletr roducts in .
gp Inprecent deveﬂ)pments ofC adaxlranced technologles},/ tl[?e importance of material

technology has increased and materials with high functionality particularly attract
attention as next-generation technology. Under these circumstances, research and
development of new materials with high functionality are actively carried out in every
technological field. Given this factor, switching to materials having new excellent
functionality is attempted and endeavors are made to review a variety of conventionally
well known materials to make certain of their functionality.
A typical example of materials subjected to such research is charcoal or
) carbon, which has been accessible for a long time. Charcoal or carbon has been used for
various purposes in various sectors. Particularly, use of its functionality such as
deodorizing and antiseptic effects has been found useful. For example, a number of
phenomena have been known such as building materials, the surface of which is
carbonized by getting scorched, are not decayed and that small animals heal wounds by
powder charcoal found at burned-out sites in forests. Additionally, positive effects of
carbon on the human body in health and treatment aspects have been recognized.
Because of the effects of the negative 1ons of carbon, use of carbon for health effects
recently is recognized anew. Bincho-charcoal and bamboo charcoal are used for water
quality improvement and cooking purposes, and commercialized toiletry products in
which carbon is mixed including shampoos and soap exist.
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whi ch carbon is m xed including shanpoos and soap exist. 1 Furthernore, a
new material called fullerene recently was di scovered as a carbon materi al
and attracts attention as the third crystallization next to di anond and
graphite. Fullerene is a carbon material. Typically, fullerene conprises
60 carbon atonms formng a. spherical structure. It is a carbon nolecule
wth a structure of a soccer-ball |ike pattern conbining pentagons and
hexagons and is a physically and chem cally stable nolecule. Synthesis of
full erene by a. chem cal reaction has not been reported. Producing
fullerene IBurthampdrysi calv mettisldeaiied fellomee posstbivas discovgrpd ala garbemuct i on

(i schar ganesFHlFoR R RaR AT BRI PR GHHELP g TRBB P aUIRS t he

carbon vapQeEAeRes gal%gn nidiékid] ”Thﬁ@al ffd’f}%sﬂen%%tnpnswb@ 8hBBE atonIRRNAS ed.
Ful | erene generated in the soot I ssolved in a solvent and refined by

i sol at i n@ sphemnabyinsuade. Hed & narhgn nmtlfhml:tswah alsirgetioce efol seencretalblatest Rejtephy .

The structure .of fulleren whi ¢ ar ..to occe een
Cont i r medoBpRe Pt saas heereanad ik BhiRany 8rd cPOBRSTy SRblemlRRREST i <
by X-ray ,Syﬁﬂfém%%@ﬁh’l\@?eneﬂ%éﬁe%ﬁbﬂ&eéd%ﬁ%ﬁ@ﬁoﬁf&ﬁ kEpdred. BRRGthY Tull@the
Because i Solating full erene has becone possible and that a prospect for

mass pr ooue phpsica iméthbd daebecome pagubleal Hivitd @sodiwsion duefhed isidcardon ar ge

variety of chem ca and cul i r ne have
at t r act ed Bt Erit 6%, e“y‘?%é’%%‘f}’c%“%%‘%aw? %g?\g ogrrg? u?llégreg?\[’g%aﬁ\églagoﬁént
and t hei soMmaisUaRh€l By icobRid dewnithe cx®bn Gﬂa{soﬁ‘ gﬁieﬂe&edl&ﬁldbmelﬂielibﬁﬂécdeﬁbt For

exanpl e, technol ogies for_using fullerene as a superconductive rraterl al ,
seni conddellesenenist senerited Fillerensnensrateds inrgheesqod | is idissplysd fmea aol‘fém and

el ectron

physi cal lrmiegﬁlﬁza{%f)’ﬁ1%1%:?1?1&?’5g%gsﬂngsf?%%irgﬁ%ﬂfét@cl{scagrﬁ&ﬁﬁ@%%% er agen e?c

t he mechahkcalictord ef fullerehi.eWhichrie sinkilir ng adevet d»pﬁﬂhasﬂla’ehhaenﬁnnmi by the
utilization of fullerene for bioactiye material od mater al

medi ci ne§ealPgd I‘i%\é‘ Bash SRAcTBBS e crystal [SEE awwl&ﬁw Xefon el i%g\E—MBgar di ng

carbon agg. eYl’Qib &?{1&1 YsRdufiOktc, heal th purposes, technol ogi es using

carbon it sel |nc e plaster board c¢ontaining

Because 1solat1ng fullerene has become possible and that a prospect for mass

production of fullerene in physical methods has been found, a large variety of
chemically and physically peculiar properties of fullerene have attracted attention,
research on utilization of fullerene gains momentum, and their valuable utilization in
various fields has been unfolded. For example, technologies for using fullerene as a
superconductive material, semiconductor material or ferromagnetic material in the field

) of electronics; as non-linear optical material, a catalyst, etc. in the physical material
field; and as micro lubricant, a buffer agent, etc. in the mechanical material field are
being developed. Furthermore, utilization of fullerene for bicactive matenal, food
material or medicines also has been proposed.

If lsting typical technologies regarding carbon and fullerene which is used for
health purposes, technologies using carbon itself include plaster board containing
healthy carbon specially used for sick house syndrome (Japanese Patent Laid-open
N0.1999-58594), healthy bedding for promoting health during sleep (Japanese Patent
Laid-open No.1997-51839), and technologies relating to fullerene include: a method for
deactivating virus by oxygen in a singlet state, which is activated by fullerene, and light
exposure (Japanese Patent Laid-open No.1997-322767) and a sun protection cosmetic
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heal t hy carbon specially used for sick house syndrone (Japanese Patent

Lai d-open No. 1999-58594), heal thy beddi ng for pronoting health during

sl eep (Japanese Patent Laid-open No. 1997-51839), and technol ogi es
relating to fullerene include: a nethod for deactivating virus by oxygen
in a singlet state, which is activated by fullerene, and |ight exposure
(Japanese Patent Lai d-open No.1997-322767) and a sun protection cosnetic 2
t he col or of which does not appear to be obvious when applied., in which
fullerene I's dissolved in an oil-based conponent such as dlester carvone
and whi chhé sokex ofWiact does nﬁwppm:rcrb et mmmqsmpﬁnqgﬂle@atrewhldhaﬂldietﬁpe rsNo.
1997- 2786 5) As for squal ane, marine life r s urce rn extract

from deeplisely GQHHPR oil-basg CB?‘P?“%SW ?Sh%teﬁgr ptyoRe anq which igexp
attention,asdedt %&%@a%&iﬁﬁf-o&ﬂqqé 1597-b@apeuti c ef fect has aroused

I nterest. Recent eauty effects 'of squal ane are also receivin
attention. vhaefcsopqahlmm winiple és gvlarire hfeeasomicﬂj(anl giiracy oo deerobasy

C 301-15Q. ur at ed drocarb n.li t he are
known aquS O‘é’Bé&tF‘%/Bm’gf"gv ghie8. asb%?’?@ﬁ’g%opoﬁs dl(lgnﬁiﬁ of 240
to 242' Cipd éu@i%t ¥t g arouRéd :i-l’itél%§t5 ,Recbl‘i’cﬂ} Ravtg! eifechf§ of équdlane adalgo
solidifying point of below -700C. It is thought that beautiful skinis

creat ed bycematabtienison. ofhessqualage|coscaned Hecleauarth BidEloai-pRjOt€iceloesat ed by

squal ane havin n effect pf .Lnecreasin u ane
itsel f hd¥s M@@?c{aﬁgpl\/@wde@gyr?pc?ngeesgoe)%yn‘glr%g]fl gre | o%g?ﬁogfb 3@%3% e to
apply it RRifKef0.85D5 bailmbPoks (ﬁ&ﬁhﬁg? Epz4otus4masmacuu§mm ofquibeane by
saturating unsaturat eéd carbon of squal atic contained in unsaturated

hydr ocar bmﬁnmsluabfém)ﬂ,eadldalsrmhdtﬂ?imgpmﬁ@ﬁb?lowqﬂaf@ne whi ch can be obt ai ned
brefnnsalanen ch nefthods as h ns .ear .ar

cgl or | Iesls %30&3?153@915,3}5 lﬁJFbWHiL"%é Wb’érfrﬁal‘?‘{]gg ’isgllso g‘ﬂgccie Hp c?l’?g?%w ty
of 0, 81151umagob$dangelﬂg'e[&:el(er%téﬂm‘g) Elaﬁga%v a.@@:@fe@s of ahéreadihy xiypelex of

1. 4515, and an 1 0di ne"val ue tabl |ze squal ane by refining
unsat ur atsepplsqﬁactaaa@ squalarieeitseholas- arphysicalityl vamy gasyhiovdagencrateadt wesmekabl e

effects i cIu ane splratlon preventing skin cells
from agi ﬁ‘g %SP&lﬁ ng%h %‘B{%hséa%cel | s and hel ping revitalization of

skin. For this reason, use of squalane by saturating unsaturated carbon of squalane

contained in unsaturated hydrocarbon was attempted. In other words, squalane which
can be obtained by refining squalane in such methods as hydrogenation is clear and
coiorless CioHg, saturated hydrocarbon with properties: specific gravity of 0.8115,
boiling point (3 mmHg) of 222 to 266°C, reflective index of 1.4515, and an iodine value
of 0. Stabilized squalane by refining unsaturated squalane in the above-mentioned way,
) | however, has remarkable effects including helping cutaneous respiration, preventing
skin cells from aging by supplying oxygen to the cells and helping revitalization of skin.
Additionally, because squalane is a substance with high affinity for skin and can be
rubbed into skin well, it can produce well-moisturized skin.. Moreover, having low
viscosity and being quickly absorbed, squalane does not give a feeling of stickiness. It is
appreciated that squalane has a nice and cool feeling that is hard to tell whether it was
applied on the skin or not.
If listing technologies utilizing squalane for beauty and health purposes, there
are a skin cosmetic comprising squalane and royal jelly for improving beauty effects

(Japanese Patent Publication No.1980-6608), a beauty scrub comprising an agent for



Addi tional ly, because squal ane is a substance with high affinity for skin
and can be rubbed into skin well, it can produce well-noisturized skin.

- Moreover, having low viscosity and being qui ckly absorbed, squal ane does
not give a feeling of stickiness. It is appreciated that squal ane has a
nice and cool feeling that is hard to tell whether it was applied on the
skin or not. If listing technologies utilizing squalane for beauty and
heal t h purposes, there are a skin cosnetic conprising squal ane and royal
jelly for inproving beauty effects (Japanese Patent Publication No.

1980- 6608&crubbitpesitin yn sdhidibsquelpe isaddgdan pdagested frat as cthabdli skgn skdtening whi ch

squal ane is added to_pl ant .seed d ail nol ski n .softeni.n agent
(Japanes 8Pt €ARAIEES Bgtélﬁgﬁﬁlak?. %%—'119%58]5%38 aaﬁﬂ?tﬁf’)@ f‘?ro?roﬂjrogﬁgtbieﬁ’ Neal t h
in whic | 2N} R isink HwRRVIIEs 8H ARt hdS@jublafB darkl 6aliafred o
far-infrra\?]gc fags e%%g@?ghggg%bonbineq (Japanégg Pate%t Lafd-oSEn 9s

No. 1988- k8R0E6arc Jamsbiosk (Raeesse Pateit dlagependNo. 198831330760 Jappnpse Patagiat h

S | TR AP DE A B b P o LS CHE SRR L
known ot Rggigh _cg;?&sgosmadsi is SuAeRes phftpask (Ripanée Misert RiRBEMENGEIOBONed

effects-, satisfactory beauty effects were not always able to be obtai ned

due to a Ipeékemd Knnwsqiadrs Fothough s P erhthahsBialiE has ths d0ape SRELPREEnded

f I b hal, f h
mvent or £aRe, RS RPREL RO BT HER ! BBk o B cnufia b S ABRR, ' °°

wth a SQﬁ@Jg@laﬂé@dl@Brpﬁbﬁﬂlﬁb@kiﬁ. whi ch are known as a material with high
functionality. By conbining squalane and fullerene, the inventors ained at

bringing out f Uk Meprokearterdedppssinti sanalane knewntay 2mewcheaubbMatd Jpe of
| nvent ! o[ ARREL o8l int Aol PR BreldhY SO fitnddine UBLARALRIALYSE W LN

hi gh func ty by utilrzing on or squal ane toget her
as raw matel h spscidndrbonhsrustune rehish e lafdvecss oatdrad evithahgheusrtioakty.

Additionally, the object of f{he present inventiogn is to devel t hod
for prodtctagbiningsapplane ﬁ%@lP@Peﬁggw?gFoﬁﬁa qtt?ﬁ‘eﬁnﬁr?é’it ?‘E’@%B?‘e bon or

full ereng aAGtion and beauty effects.

Disclosure of Invention

The object of the present invention is to develop a product with high
functionality by utilizing carbon or fullerene and squalane together as raw materials and
the synergistic effect of these raw materials.

Additionally, the object .of the present invention is to develop a method for

) producing a complex material possessing the functionality of carbon or fullerene and
squalane.”

Furthermore, by industrial applicability of a product with high functionality,
which is obtained using carbon or fullerene and squalane as raw materials, particularly
by its intended uses for health promotion and beauty purposes, the object of the present
invention is to develop a beauty product based on the raw materials’ skin care effects, a
food preservative, a food freshness preserving agent based on their antifungal effect, an
insect repellent based on their effect in repelling harmful insects, a deodorant based on
their fragrant odor effect or a baldness remedy based on their effect in promoting hair
growth.

The basic characteristic of the present invention is that squalane containing
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squal ane. Furthernore, by industrial applicability of a product with high
functionality, which is obtained using carbon or fullerene md squal ane as
raw materials, particularly by its intended uses for health pronotion and
beauty purposes, the object of the present invention is to develop a
beauty product based oil the raw materials' skin care effects., a food
preservative, a food freshness preserving agent based oil their antifungal.
effect, all insect repellent based on their effect in repelling harnfu

i nsects, a deodorant based on their fragrant odor effect or a bal dness

r emedy basteafiren phieles ef feadtoni norpbmtmnl regidoai contgnmgt B, nifinde bargpunt of

characterjstic of the Qresen i nvent i i s .that e _cont ai

ul tral i néUprRs IS duged byrqg ué%‘?ﬁ){?é’fq s 0L O HgRD %ﬁ‘fhygf{]%%mag Hflnlﬁﬂggi anount
of fuller enGuinSai Bg fﬁ&@&%ﬁﬁéﬂn@%%a@%ﬁ%e Qonfbu¥EsD gaddbameogen in
squalaric in a vacuum an heati ng and conbusting carbon with the
combust i GNithyalse niatlmdrmntsessimgtthlstdheramnh@@ tho sbexssinantienedsoberds arst @rbstic,

t he above- regtloned objects are to be solved. In other words, the present

i nventi of°¥§%basi cal Iy presented by (1) to (7) described as fol | ows: (1) A

heal t h promot ifgnoiBt §fded, el pYschfl Uatahtion CRRNbAIAANINIprekéntaf ibye (Patd i(7) es of
carbon conbustion residué. ( The health pronotion material nmentioned in

(1) aboveaesambedias édlovesi ns ful lerene as ultrafine partl cles of carbon

rafine ped death GromayE e A BRMFLET AR RRARR PRI of o

of oxygen and camh(@gﬁmugﬁbnf@gﬁuaéane in a vacuum and by heating and
conbusting a carbon material with the . conbustion gas .obtai ned. §4)

iret hod for 3 ddedieakh pramotipnenatsritlanentioged i ﬂéfai)ﬁ‘éﬂ’méhlﬁlil epriaing fuligignepove-
ment i oned car Qo COIRYSH PR JresivdH ComMiifdh LSaghar acterized in that the

(3) A method for producing squalane containing ultrafine particles of carbon
combustion residue by combusting mixed gas of oxygen and hydrogen in
squalane in a vacuum and by heating and combusting a carbon material with the
combustion gas obtained.

(4) A method for producing squalane containing ultrafine particles of the above-
mentioned carbon combustion residue, which is characterized in that the
ultrafine particles of the above-mentioned carbon combustion residue are
fullerene floating in squalane.

(5) A device for producing squalane containing ultrafine particles of the above-

) : mentioned carbon combustion residue, which comprises a vacuum tank housing
squalane, a spray nozzle of mixed gas of oxygen and hydrogen, a carbon feeding
unit, an igniter, and a combustion chamber.

(6) A device for producing squalane containing ultrafine particles of the above-
mentioned carbon combustion residue, to which a water-electrolyzer for
producing oxygen and hydrogen is attached.

(7) The health promotion material mentioned in (1) above, which is characterized in
that the material is a beauty product based on the material’s skin care effects, a
food preservative, a food freshness preserving agent based on its antifungal
cffect, an insect repelient based on its effect in repelling harmful insects, a
deodorant based on its fragrant odor effect, or a baldness remedy based on 1its
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ultrafine particles of the above-nentioned carbon conbustion residue are
fullerene floating in squal ane. (5) A device for producing squal ane
containing ultrafine particles of the above- nentioned carbon conbustion
resi due, which conprises a vacuum tank- housing squalane, a spray nozzle
of m xed gas of oxygen and hydrogen, a carbon feeding wunit, an igniter,
and a conbustion chanber. (6) A device for producing squal ane cont ai ni ng
ultrafine particles of the above- nentioned carbon conbustion residue, to
whi ch a water-electrolyzer for producing oxygen and hydrogen is attached.
(7) The heal t heffercomnpproowtinghair gedwthent i oned in (1) above, which is
characterized in that the material is a beauty product based on the
material's skin care effects, a food preservative, a food freshness
preser Vi NgRELRLAARAG ARk Fi &eﬁ?ti fungal effect, an insect repellent based
on its effect in repelling harnful insects, a deodorant based on its
fragrant odor FEFf &c, daviceafopgiredising squalsy deatrening dullersnd aggordipg tonthe
pronot i ng)éhai{. rowh. [Brief Description of the Figures] FIG 1:-A device
for prodd¥fFHy E@'ﬁ%ﬁ%e containing fullerene according to the present

i nvention Explanation of synbols used ~ 1 Vacuum container 10 11 Vacuum
tank Conpl ete conbustion area M xed gas spray nozzle Stirrer Conbustion

chanber [Explanation of symbols used]

1 Vacuum container
2 Vacuum tank
) 3 Complete combustion area
4 Mixed gas spray nozzle
5 Stirrer
6 Combustion chamber
7 Vacuum path
8 Squalane supply path
9 Discharge path
10 Water-electrolyzer
11 Electrode
12 Electrode
13 Water
) 14 Hydrogen-
15 Oxygen
16 Squalane recovery system
17 Carbon rod feed unit
18 Carbon rod
19 Squalane
20 Tgniter

Best Modes for Carrving out the Invention

The best mode for carrying out the Invention is described specifically based on
an embodiment. The best mode for carrying out the Invention, however, is not limited to
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Vacuum pat h Squal ane supply path Discharge path Wter-electrolyzer

El ectrode 1? Electrode 13 Water 14 Hydrogen 15 Oxygen 1.6 Squal anc
recovery system 17 Carbon rod feed unit 18 Carbon rod 19 Squal ane 20
I gniter Best Mbdes for Carrying Qut the Invention The best node for

an

carrying out the Invention is described specifically based on.
enbodi nent. The best node for carrying out the Invention, however,
limted to 6 the described node here. Fig. 1 shows a device 1 for

i S not

produci ng squal ane containing ultrafine particles of carbon conbustion
resi due stheldessibédihlode dare. Hydrogen 14 and oxygen 15, which are generat ed

by el ectrol yzi

ter 13. hou a.water-clectrolyz
el ectrodes. ), QF?‘%\A@EFW% pevice 0@5%1?&1& K2R repl alﬁtrafl %é

nd .12 are
Qﬁk 2

for prOdtt%mﬁc%mke{@m@wue@ﬂémmnagn@ flow by a punp and using a

m xed- gas spray nozz

Squal ane is into t the vacuum tank 2 possessing

aliquid sti rréﬁyd‘rogan Ml\aad@aygarmM,awhmbcar@g@her&ed'ﬁyeelc@mﬂwng ovaterhdinber 6

net ot mevkshanct e caolet 1. Tk ARF: 15 e BupRtn st apf

&

tun|t 17.
2h®was

i gnited l:&f)mbustlon chamber 6 in a vacuum tank 2 for producing squalane by controlling a flow

by a pump and using a mixed-gas spray nozzle 4. Squalane is supplied mto {he vacuum

tank 2 possessing a liquid stirrer 5 in advance from a feed path 8. The combustion

chamber 6 possesses a carbon rod 18 which is supplied by a carbon rod feed unit 17.

! Inside the combustion chamber 6, contacting the carbon rod 18, which was ignited by

an igniter 20 and is combusting, the mixed gas combusts fiercely in a complete

combustion area 3. After combustion is completed, carbon combustion residue disperses

in squalane aqueous dispersion 19, and squalane in which a minute amount of carbon

combustion residue disperses is obtained.

The vacuum tank 2 is a main portion of a device 1 for producing squalane and

comprises a pressure-resistant tank made of metal, preferably steel. Squalane, a raw

material, is supplied to the vacuum tank 2 from squalane supply path 8. The vacuum

tank 2 is kept nearly at a vacuum by a vacuum pump (not shown) through a vacuum

path 7.

Mixed gas of oxygen and hydrogen is supplied to the combustion chamber 6

j from the mixed-gas spray nozzle 4 and is combusted in the complete combustion area 3.

The mixed gas is supplied from respective gas cyhinders. Additionally, preferably by

attaching a water-electrolyzer 10 for producing mixed gas of oxygen and hydrogen, the

mixed gas is supplied directly by electrolyzing water. A carbon raw material is supplied

as a carbon rod or a graphite rod by the carbon rod feed unit 17, and is gradually

delivered into the combustion chamber 6 according to an amount already combusted. A

position to insert a carbon rod should be an area in which mixed gas has combusted

completely and vaporized completely into ultra-high temperature water vapor. Setting

the complete combustion area 3 is extremely important. Inside the combustion chamber,

the mixed gas is ignited by the igniter 20 and combusts, and ultrafine particles of carbon

combustion residue are generated in squalane. At this time, a minute amount of
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an igniter 20 and is conbusting, the m xed gas conbusts fiercely in a
conplete conbustion area 3. After conbustion is conpleted, carbon
conbustion residue disperses in squalane aqueous dispersion 19, and

squal ane in which a mnute amount of carbon conbustion residue disperses
is obtained. The vacuumtank 2 is a nmain portion of a device | for
produci ng squal ane and conprises a pressure-resistant tank nmade of netal,
preferably steel. Squalane, a raw material, is supplied to the vacuumtank
2 from squal ane supply path 8. The vacuum tank 2 is kept nearly at a
vacuum byfuHer¢A¢ il gerpapd. ($ipialanb amnjaitihg cadionacondnstion ppeaickes7conidineg gas of

oxygen and, hydrogen is supplied.to the conbystion chanber, 6 .fromth
m xed- ga@@ﬁ%a?mﬁb‘?z?fef@%s ivehichy miss radiaed Byh gomBHHing: @ec@msg‘i‘soﬂ? ar ea
3. The rg | BosiPRlshfald B LEBBR G, (S rddBverd ohPe ischdidietdagpal | y,
preferabﬁ?§g§1ggf?%c% ng ghmater-e ectrolyierrlo ?br producf%gg%$ggh gas of
oxygen and thy daagen tankhiato aisyedanpascoveryg sypteinethd diteregeihg thrpugh ddtratadry zi ng
water. A carbon raw material is supplied as a carbon rod or a graphite rod
by the c&ABEHEd feed unit 17, and is gradually delivered into the

combustion chamig ¢ Of Whikihd CorditiHIRE Atk YRR MRS coftaindpsi ti on
to insert a carbon rod should be an area in which m xed gas has conbust ed

conpl et eltlye shodrevnagdiongd filleomslieasshpwindhebowi| t r a- hi gh t enperature wat er
vapor. Setting .the.conplete conbustion area 3 is extrenely inportant.

| nsi de t H&%% %ﬂg%_utgﬁ%%n_sgﬁéﬁgggg‘f the mixed gas is ignited by the igniter 20
and conbusts, &d dabinif oPakhbiinefanRf 100RAAKR conbustion residue are
generated in squal ane. At this tine, a mnute anount of 7 fullerene is
gener at ed. Squa¥ixeé gevsiraiipd:Pglises kdAMonbust i on particles containing a

M nut e anmount frg Ihlng,rdaggr whi ch was produced by conbusting the nixed gas
of oxygen and "hydrogén i n 'squal ane by a carbon rod, is recovered fromthe
di scharge pat h Sqaklahdisupplieduraotiank i nto a squal ane recovery system 16 after

going through filtration _equipnrent. One exanple o f working conditions of
a device pr odu&%@%ﬂ@ﬂl‘%@%@m-%?‘hi ng

Squalane generated: 100 L

As mentioned above, raw material squalane is squalane extracted from liver oil
obtained from deep sea shark extracts, getting denatured and being refined by a means
such as adding hydrogen. Raw material carbon used in the present invention is supplied
as a carbon rod or a graphite rod. Carbon is supplied as pure carbon form as possible so
that no impurities are contained in a product.

In the present invention, mixed gas preferably of oxygen and hydrogen is used.

) The reason for this is not to generate any substances other than water and ultrafine
particles of carbon restdue and to prevent igniting and exploding of squalane. For these
reasons, a position to putting in carbon should be an area in which mixed gas has
combusted completely and vaporized comipletely into ultra-high temperature water
vapor. A mixing ratio of oxygen and hydrogen should be controlled strictly to be one to
two for achieving complete combustion. For that purpose, obtaining respective raw
material gases by electrolyzing water is preferable because the one-two mixing ratio is
maintained without particularly controlling a gas ratio. Using of a vacuum tank is to
prevent igniting of squalane. A degree of vacuum is set at approximately 100 mmHg.

At the time of combustion in the device according to the present invention, due
to impulse wave generated at the combustion portion, and combustion, squalane is

8



t he above-nentioned fullerene is as shown bel ow. Wrking Conditions
(Exanpl e) Degree of vacuum of a vacuumtank: 100mHg M xed gas supplied: 2
L/sec. (2 atm Spray tinme: 0.5 hr. Squal ane supplied: 100 L Carbon
supplied: 0.3kg/0.5 hr. Squal ane generated: 100 L As nentioned above, raw
mat eri al squal ane i s squal ane extracted fromliver oil obtained from deep
sea shark extracts, getting denatured and being refined by a neans such as
addi ng hydrogen. Raw material carbon used in the present invention is
supplied as a carbon rod or a graphite rod. Carbon is supplied as_ pure

car bon f enmisi§cpwithi sgnalarpas eerabustion iregidir andewatgr genssaedi me s Amalsivbduct .

used. T Boah gy el R ARG SR Atetad pr SHEPLARE <IpRRRafL o

wat er andqudlideatidi®d bbadollieéte@ S0 OhatC aqilimer ie Sidd URix@d dvitlo ppscdpienéd mgindrt | ng
and expl ogi ng of squal ane. For these reasons, a position to putting in
carbon sHdteraptivelyas saualane daxgnicen bei seeeveged afigs disehwpingt IecipBMstl Y EFy and

vapori ze y..lbnto ultra-high tenperature water vapor. A m Xing
rati o of (}f&%@g‘g%ﬁ?ﬁ%%@gr ogen should be controlled strictly to be one to

two for achi evillgafigpeaictesc ofrizathionotombetioh habidpe ripede, exibémelyi sigong

respective raw _ materjal gases, by electrolyzing water is preferabl e because
t he one- XBIORIYTIRGY: AP af S ODIFHIC t@v@?dwq%ﬁé‘lﬁenﬁg‘?’t RSOy I SAYH8TG | ng a
gas rati Q,: | : ' - L I esSqual ane. A
dear co. oftanl Rfkife WARKARH A BE baltR1dsppRis3Y BElsk e R lyes 10t

conbusti on i n inthesepiocessas ¢hardamguiit@ftieulprése particles @f tarbon cdubustion

i mpul se way enerated gt the conbustion portion, and conbustion, squal anc
5 8 enmuFSidicdn DRERSTaA R MRS TRRITS (1 APPESIAE ! SHINANSIRT BelEbdt ed. As

this emilbgihofackédibr, B®iSERY BS1BH chilbeeotd £ hré¥léh SRpalARe orfiflehddpssage of a

bit of time, supernatant
thus it is necessary to control reaction time and an amount of heat applied (a combustion
amount of fuel gas). If the time and the amount of heat are not sufficient, an amount to
be generated of ultrafine particles of carbon combustion residue is not sufficient.
Consequently, the functionality of squalane obtained is inferior. If the amount 1s
excessive, squalane produced becomes blackish and cannot be used depending on its
intended uses. In this case, 1f 100 L of squalane is to be produced, a spray amount of gas
is preferably approximately 2 L per second and spray time is preferably approximately
30 minutes.

In the device according to the present invention for producing squalane, when

y carbon heated at high temperature inside the combustion chamber is discharged in
squalane, the carbon discharged changes to ultrafine particles and the particles float in
squalane. The size of the particle is chiefly from several microns to tens microns. At this
time, a minute amount of fullerene is generated. In other words, when fullerene is
generated, a part of carbon takes a crystal structure as mentioned before. This crystal
structure is thought to be a moming-glory-flower-shape like a carbon structure
consisting of five hexagon structures called “corannulene”. Carbon atoms, then, are
rearranged, changing to a nearly spherical shape, and fullerene having a cage structure
larger than a water molecule changes to a soccer-ball shape, which is an energy-wise
stable structure. Fullerene is a carbon material; typically it has a spherical structure
comprising 60 carbon atoms; it is a molecule having a structure of a soccer-ball-like
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squal ane shoul d be collected so that squalane is not mxed with
precipitated water, Alternatively, a squal ane |ayer can be recovered after
di scharging precipitated water from an exhaust path. Utrafine particles
of. carbon conbustion residue having extrenely stroll- hydrophobicity, Wich
are obtai ned by the present invention, float stably in squal ane w t hout
mxing with water, and the particles appear to be dissolving to the eye. In
t hese processes, if an amount of the ultrafine particles of carbon
conbustion residue to be generated in squal ane increases, the appearance
of squal patemmagonitEninignethgzons tahd Bleagdonspitois. a Physcdiiyaaid cldmucallnstdbdeone a
pr obl em depen i on, i ntended u thus it js neces ar to contrpl
reaction "‘E‘ﬁ %nghlérfieafﬁ?uﬁ?neﬁte% fereqignin édmf’% ‘é]fﬁ’rﬁﬂg 18ﬁ %l dﬂhaﬁlﬁefuel
gas). |f phARId bR n@thichi s%ﬁ?éuﬁhlcﬁflsmg"’ért%ed woler adiddufd. 2ithoudh kit igmBEINt to
be genergt ed of ultrafine particles carbon conbustion residue is not
suffi ci eMownGbatsﬁdl@Eﬁmbl :;asplaysea fvanetyi @hhight ﬁz\ngmormmaﬂaawse@tfatmawcﬂéc

i nferior. he . anpunt xce ive ual ane ced bheco cki sh
and cannB:E tlaﬁssérd‘ f)é’ﬁcﬂ %‘e f]§ dolnﬁﬁ%wdédlsu 83&% 10 RIS eé:tt)s 100 L
of squal mmﬁlﬁlﬂl&eodawﬂmeﬂth@@afﬁmnm@ of gas is preferably

apprOX| mately 2 1, per second and spray tine is preferably approxi nately

30 minutes. | nmnelmmaabsmm%ctf@rm@&pb@%mnd weEmepbnEBenRicHuci ng
squal ane n a h r o] [ on
chanber Fom ﬁa‘%(cr?garqalgg ;%%}Sﬂ IE’;tllr#e}‘figl hé carb otr?kld?asréﬁlgr g%ﬂﬁﬁﬁiaﬁgggéf@é

ul t raf i neomainirigcd ﬁﬁm&éldmbhﬂ difc'fﬁlktréﬂleﬁﬁldf dqoakané,whisk) el dngined ethsipzesenf  t he
article is chiefly fromseveral mcrons to tens mcrons. At this tine, a

nute aiygAlODTS manifesicdria theeryhedimsnkdescribedobelay aid fenm prsicalmEPRaiene i s
I f
gener at egl ?ﬁ Hﬂ{gr K t%erﬁlgy I‘ﬁg@e hg%xﬁﬁacﬁlrgé ¥ sibetd HE W @mp‘%{}t b&lﬂ%ﬂ ore.

This crysta to be a norning-glor ape |ike
a Car bonuhﬁaﬁuepmlesaﬂnaﬂmhmgbuéndmwmdimmagmtedtruct ures cal I ed

"cor annul ene rbon atons, then, are .rearranged, han nearly
spheri cal shapé%g’é’r?&a]ﬁﬁl PESBRAa VARGV ‘B@Q@“gt Rt esq“g"ﬁPg F°Ift?l‘8Wga wat er

mol ecul euﬁﬂﬁﬁ@?&’ck%s%f%%%ﬁrcb&%héno%*}%ﬁﬁue W%Pﬂ;ah%heaébo%%&ﬁro%é fnchifdeabl e

structure. Fullerene is a carbon material-. typically it has a spheri cal

st r uct urkeauty products based on its skin care effects, food preservatives, food freshness
preserving agents based on its antifungal effect, insect repellents based on its effect in
repelling harmful insects, deodorants based on its fragrant odor effect or baldness

remedies based on its effect in promoting hair growth.

Test Exampies
] : Health promotion effect of squalane containing ultrafine particles of carbon combustion

residue according to the present invention

By accreting squalane containing fullerene according to the present invention
to a polyamide fiber (squalane 1g/fiber 100g) and manufacturing panty hose using the
polyamide fibers, health promotion effect was tested by 20 monitors (females of 15 to
58 years of age). The length that monitors were asked to have the panty hose on was
approximately two weeks.

For a comparative example, panty hose was manufactured with a process using

only squalane.

Test Findings
10



conprising 60 carbon atom it is a nolecule having a structure of a
soccer-ball-1ike pattern conbi ni ng pentagons and hexagons; it is a
physically and chemi cally stable nolecule. This device generates fullerene
in a nolecular condition of art ultrafine particle oil a nanom cron scal e,
which is larger than a water nolecule. Although it is not known that
fullerene displays a variety of high functionality because of its specific
nol ecul ar structure or ultrafine particle condition. it is thought to
possess effects to nmintain human body health and to treat hunman bei ng.
The significant synergistic effect for Hmbbdimenb&amparaiivé Exagptlerent
functionﬁﬁgf g conplex material conprising ultrafine particles of carbon
conbust i o FESFHUR containing a minute anount of full erene and squal ane,
whi ch are obt ai Neghrbverhéift o bRBA RirculbiMeNt 1QMpekfonsaNi fesdrshsi n t he

enbodi ment descri bed bel ow and from physical property test findings of
panty hose nanufactﬁm@m%§¢%mm$ﬂtﬁwEﬂxﬁymhﬂ@h squal an€ containing ultrafine
particles of carbo 0 Std residue is.accreted. ditionally,
prospective variouggéﬁggl gégﬁgggﬁgg squaﬂgne containing wultrafine
particles of carborr&nahigsifivaiary Rei due ot hgr than thg above-nenti oned
include beauty products based on its skin care effects, food

preservatives, foodReie¥EEHSHIEEEded vi ng dgent's basdd on its antifungal
ef fect, insect'repehgﬁﬂggﬂq%ﬁg%(gi of ts effect in r%pelling, har nf u
s bas ol

i nsects, deodorant I'ts Tragrant odor effect or bal dness
remedi es based oil Trestimgfdfeetralgiapr onoti ng3hair growgh. Test Exanpl es
Heal t h pronoti on effec} oélsqualane containing ultra-Fine particles of
¢arbon conbustion Gaefogghlededtor ding to t B8 present fnvention By accreting

squal ane cont Lo &H&hgﬁﬁgﬁ*ﬁ?&?ﬁ@ﬁﬂ&:tOSthe presegt invention a
| 1g/

pol yam de fiber (sdual an f1ber 100c; and manufacturing panty hose using
t he pol yam deRéédverwsof fatghd of qutioniadyon ef fléct was te8ted by 1-0 nonitors

(females of 15 to 58 years of age). The I gngth that nonitors were asked to
have the panty hosém@F%@%EQto ) g 3

Relieving of gout 1 0

According to the above-mentioned test findings, foot-related health problems
of women were relieved and medical conditions were treated. The findings show that
squalane containing ultrafine particles of carbon combustion residue has remarkably

excellent effects in health promotion and is a breakthrough product.

; Industrial Applicability

Utilizing carbon or fullerene and squalane, which are known as materials with
high functionality and using them together, the present invention increases functionality
by the synergistic effect of the materials, develops new functions and provides a new
cdmplex material responding to social needs including health consciousness. =~

Squalane containing fullerene, the new complex material obtained in the
present invention, achieves remarkable effects on health promotion and treatment.

Additionally, the above-mentioned squalane comes in useful for such intended
uses as beauty products having skin care effects, food preservatives, food freshness
preserving agents having antifungal effect, insect repellents having the effect of
repelling harmful insects, deodorants having a fragrant odor effect or baldness remedies
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approximately two weeks. For a conparative exanple. panty hose was

manuf actured with a process using only squal ane. Test Findings 10

Enbodi ment Conparative Exanpl e Effect Exanpl e |Inprovenent of bl ood
circulation 12 persons 2 persons Treating of sensitivity to cold 12
Relieving of swollen feet 11 Reducing of weary feet 18 Treating of varices
of foot Treating of neuralgia Confortable foot -)0 Recovery of rough dry
skin on the foot8 Recovery of fatigue of entire bodyl6 | nprovenent of

anem a7 Relieving of goutl O According to the above-nentioned test

fi ndi ngs, hfwug theeiffatteaf trembtihg paioploss  of wonen were relieved and nedica
conditions were treated. The findings show that squal ane containi ng
ultrafine particles of carbon conbustion residue has remarkably excellent
effects in health promotion and is a breakthrough product. I|ndustrial
Applicability Uilizing carbon or fullerene and squal ane, which are known
as materials with high functionality and using themtogether, the present
invention increases functionality by the synergistic effect of the

mat eri al s, devel ops new functions and provides a new
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conpl ex material responding to social needs including health consciousness.
Squal ane containing fullerene, the new conplex material obtained in the
present invention, achieves remarkable effects on health pronotion and
treatment. Additionally, the above-nentioned squal ane cones in useful for
such intended uses as beauty products having skin care effects, food
preservatives, food freshness presérving agents having antifungal effect,

i nsect repellents having the effect of repelling harnful insects,
deodBLAHVS: havi ng a fragrant odor effect or bal dness renedi es 11 having the
effect of pronoting hair growmh. 12 13 CLAIMS: 1. A nethod for producing
squal ane containing ultrafine particles of carbon conbustion residue,

whi ch is shalcagé®fbE efodutind aiquatared caatirihg iirgine gatticléy df ogarbons
conbusted in squal ane in a vacuum and then a carbon is heated and
combombustion Heskyec oMoRtisophgastesiedi Kedhat Mixed 9ast RELHIENpABHuci ng
squa .cl aj N i Al j i i e

o't tGa8R 5 cBnfERls e sl i ot oBUNARLEABE i el abC ¢ ng i
squat@nbustad vithlthd cambostioor gakucbtainesiqual ane contai ning ultrafine particles
of carbon conbustion residue, which is characterized by conprising a
vacuum tank housing squal ane, a spray nozzle for m xed gas of oxygen and

hydr 8gen, TR CAAMY fBFbidduckB SquaRnkdast Blimaddina CIaPUS! Micishignber . 4.
The device for produci ng squalane as claimed in Caim3, wichis
char etaraciezieddbin fthat: tee Wisafine iaiticlas weft earkare cordiuptien residys @&f8ici ng

m Xefcljjllgraé%eo oaﬁ%jmesaug a%ehydr ogen.
3. A device for producing squalane containing ultrafine particles of carbon
combustion residue, which is characterized by comprising a vacuum tank housing
squalane, a spray nozzle for mixed gas of oxygen and hydrogen, a carbon feeding

unit, an igniter, and a combustion chamber.

4. The device for producing squalane as claimed in Claim 3, which is
characterized by further comprising a water-electrolyzer for producing mixed gas of

oxygen and hydrogen.



