*159159* KOD89Z. 000GEN PATENT SPECI FI CATI ON Squal ane Contai ning U trafine
Particles of Carbon Conbustion Residue And Met hod For Produci ng The Sane
Technical Field The present invention relates to a health pronotion

mat er.i &l conprising squal ane cont ai nj a particles of carbon
conmbusti on residue such as fullerene. mmmw lI ‘m w invention relates to a

met hod and a device for producing squal ang., 4. Which ultrafine particles of

carbon conppgby@fot,eRi due such as fullerene float. Backgrousgrgt | n recent
devel opnents of advanced technol ogi es, the inportance of materi al

t echnol ogy has increased and nat SPEEIHCATIONhi gh functionality particularly

attract attention as. next: eratign .t echpal .~ Under. thes
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- functionality are activel yqf@veined FebPrddiciayah¥ Sak@chnol ogi cal field. Gven
this factor, swtching to materials having new excellent functionality is

attenpted and endeavors are nade to review a variety of conventionally

wel I kno Lo t r'i lL,s to make certain of their functionality. A typical
exanpl e \gf—m s subjected to such research is charcoal or carbon,

whi ch has been mfCafsid RivEMiona rél@Rg tbi Athealthaprofmtiofr maRfiboRoMPfisiAgen used
for various purposes in various sectors. Particularly, use of its
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scor ched, inavtgctgitrafiee parecleaoficdrb@i comitistiorrdsidnt sudbenl fullerengiiodty powder

charcoal found at burned-out sites in forests. Additionally, positive
effects of carbon on the human body in health and treatnent aspects have

been recy%lg Eﬁp—"r%d Q%cause of the effects of the negative ions of carbon,
use of ¢ alth effects recently is recogni zed anew.
Bi ncho- char coallnancknb deveiopméras odallvamced teshnblbgies,the émportanat ioff ynatenel ovenment
and cooki tgcgnn%ilorggloﬁa%s inc?enacsie %nngerglgtieglﬂis Zv%lqh tl?llglll etlu{xéltio%;ﬁtcyjlug}lr%icﬁlgrly 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 N
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 ions 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. *000002*
Furthernore, a new material called fullerene recently was di scovered as a
cafbon material and attracts attention as the third crystallization next
to dianond and graphite. Fullerene is a carbon material. Typically,

full erene conprises 60 carbon atonms form ng a spherical structure. It is a

carbon nolecule with a structure of a soccer-ball |ike pattern conbining
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gener at ed. FuIIerene generated in the soot is dissolved in a solvent and
refined b)pmbsmhapemtggqnsseindlhyxagqohamcbm aphygically hadishemsicallygsiahle owlleoute.
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spectrum etc. Because isolating fullerene econe possible and that a
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unf ol ded. For_exanple, technologies for using fullerene as a
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Furthernore, util]j of fullerene for bioactive material, food
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material SBFCHRICE] daﬁ%é?fpﬁ%slﬁf‘égﬂmpfﬂﬁposed If listing typical
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pur poses, technol ogi es Using carbon itself 1ncl ard contai ni ng
heal t hy quo@moapeﬁlfwlﬂdrgnmsmcplﬂysmalsmﬁkhddsul% bgmdrfmtml (a]dmgnewet%atoént

Lai d- open 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 bioactive material, food
material or medicines also has been proposed.

If listing 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
No0.1999-58594), 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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No. 1999- 58594), heal thy bedding for pronoting health during sleep (Japanese
Patent Lai d-open No. 1997-51839), and technol ogies relating to fullerene
include: a nmethod 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 the color of

whi ch does not appear to be obvious when applied, in which fullerene is

di ssol veqhd Boldh of WhidhPERA Mo APRAEH b 6lioRs whef Spffied; 3h \WHiéh AlraMiigh s
excellent 1n sun protection (Japanese Patent Lald-open No. 1997-278625).
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human body bei ng accel erated by squal ane having an effect_ of increasing
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For this USEé’ 0 carbon” of

squal ane jogiadvaud 83770, Lndalsehiairade Ryt 6£plRN70ves attenpted. In ot her
wor ds, squal ane which can be obtalrned by refining squal ane in such nethods

as hydr ogenat i dhis thoughsghatahedutifub skin ie sreaGa0BI6 Metabolisratad dskiny cellscefrthbon wi t h

ties: ific ity of 0.8115 boili int.(3 f 222t
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however, has renarkabl e effects including hel ping cutaneous respiration,
prevent i rigequsats to apply it on slomim ik sigblsystatippl yi ng oxygen to the cells and

R T T L
can pr oduoataneddl innmisstuthtéd Bedréddrbon Was anstapted BV bther wovds, squalane which
can be obtained by refining squalane in such methods as hydrogenation is clear and
colorless Cj3oHs, 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



viscosity and being quickly 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
technot ogies utilizing squal ane for beauty and heal th purposes, there are
a skin cosnetic conprising squal ane and royal jelly for inproving beauty
effects (Japanese Patent Publication No. 1980-6608), a beauty scrub
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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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‘which is obtained using carbon or fullerene and squal ane as raw materi al s,
particularly by its intended uses for health pronotion and beauty

pur poses, 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 harnful

i nsects, lﬁtrﬁﬁ%dﬁﬁﬁmesbéﬁ @B c&rﬁﬁls‘hoﬁrﬁgﬁﬁ@tcoﬂgﬁﬁmgfi GhifnulS amollal Gress
remedy based on their effect in pronoting hair growth. The basic

. char act erfullitrene sfprotieep byventbustngamixedrgas of viggensgd ahlyelmgen ans@iatdnagn

ltrafi t f b I t i ng a n nutge anount
of | Ful 1 & BitutmCanst bR hedie gt SHB BTE oo a° P BuggBreR APt ogen i n
squal ane Wwiih tRe HREHUIIPARNEsiR tﬂ@%‘hhﬂa&eﬁ&ﬂ: TRVl RéhtAED @BjcMst die kH18e

conbusti on gas obtai ned. h the nmethod possessing this char acteristic,
t he aboveotrst | oned obj ects are to be solved. In-other words, the pr esent

nealth promot iroar ordh BEMES b atetligh carthicalR bt PRSPEY os ot

carbon coisberided@s félRssdlue. (2) The health pronotion material nentioned in
(1) above, which contains fullerene as ultrafine particles of carbon

conbust i on (Bsh dielth pymation:material gisingr emalena contpining wétrafbie: particlag of
ultrafine par tdﬁl elscoﬁfbugta&pl%gﬁdu?orrbustl on residue by conbusting m xed gas
of oxygen and drogentn squal’ane in a vacuum and by heating and

conmbusti ng (az)cafemualmrptcﬁmtain méteHalthientiopedriniQll) iabovey ahichbécritaigdifullerbhe A
met hod for produc squal ane, cont ai ni ng( ul t rafl ne particles of the above-
$

menti oned car FSAIEHSParticles af carbgneomppstion residehar act eri zed in that the
ul trafine pFSgtAclln%ogf for [}?rlogﬁégl‘{f g?ﬂ%lé)@sﬂta %qptr;?ﬁ}%bgﬁlttlcfé@ 519%51%83 are

fullerene floating i n squa devi ce I'ng squal ane
cont ai ni ng ul teoafhusorpaedidizl by Mnhulstmgbmwed 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
effect, an insect repellent based on its effect in repelling harmful insects, a
deodorant based on its fragrant odor effect, or a baldness remedy based on its
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menti oned carbon conbustion residue, which conprises a vacuum tank housi ng
squal ane, 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
prioduci ng squal ane containing ultrafine particles of the above- nentioned
carbon conbustion residue, to which a water-electrolyzer for producing
oxygen and hydrogen is attached. (7) The health pronotion nateri al
nmentioned in Qﬁ%cﬂmgy@hmﬁﬁgﬁmr'ﬁmﬁMaracterized in that the nmaterial is a
beauty product based on the material's skin care effects, a food
preservative, a food freshness preserving agent based on its antifungal

ef fect, a[%ﬁiepﬁgé:tﬁ Eig{f%tg%%glgrﬁsﬁed on its effect in repelling harnful

i nsects, "a ~deodoran its fragrant odor effect, or a bal dness
remedy based BIG.i I:SA devibffot priducigasiubland chithinirg) filefene [dBeord@ingDRstei pt i on
of the Figures] FIG 1: A device for producing squal ane contai ni ng

ful | er endPT&CBOMYPHYPY 0 t he present invention [Explanation of synbols used]
1 Vacuum container 2 Vacuumtank 3 Conpl ete conbustion area 4 M xed gas
spray nozzle 5 Stirrer 6 Conbustion chanber 7 Vacuum path 8 Squal ane
suppl y pdEhkplafationsaflsgmbelspeéd] 10 Water-el ectrolyzer 11 El ectrode 12

El ectrode

| 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 Igniter

Best Modes for Carrying 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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13 Water 14 Hydrogen 15 Oxygen 16 Squal ane recovery system 17 Carbon rod
feed unit 18 Carbon rod 19 Squal ane 20 Igniter Best Mdes for Carrying
out the Invention The best node for carrying out the Invention is described
specifically based on an enbodi nent. The best node for carrying out the

I nvention, however, is not limted to 6 the described node here. Fig. 1
shows a device 1 for producing squal ane containing ultrafine particles of

carbon cqpbysitp ggég&g_ such as fullerene. Hydrogen 14 and oxygen 15,
whi ch are generated by electrolyzing water 13 housed in a

- wat er - el ect rol \Eigrl ssowshldeaivd 112r produeing squalatescontaining ulbafipt pextictes of

conbustion .chanber 6 in .a vacuumtank 2 for producing squal ane by
contr ol | iR @F&)Ftlweggbﬁﬂﬁﬂgﬁ§U1%§?l}?g a m xed-gas spray nozzle 4.

- Squal ane is suppidrsbn 14 @nd BRYJEACIHIRhitiRBle é’erﬁﬁh%&ﬁﬁgie[&traly&ir@%ﬂeﬁﬂkrrer S
in advance from'a feed path 8.  The conbustion chanber 6 possesses a carbon
rod 18 wiiogbed én gupatdredechplyzer 40bdn awd 1Rearg elaptrodey.), atensuppdied He a

an i gni ¢ aPmRRE erogE R EF MG (418 2B uER sdentty RrlP e 02 >
conpl et e bycOpiHS ah®BsiBE @dniRed-fhd Graf ASHLSL. i Syalafie GOIPhREETLO thRMVABKUM
conmbusti on residue disperses _in squal ane aqueous dispersion 19, and
squal ane trik drraspessingi nligwd HtigighS iof advanerofrome drfpess PatbrS. rEke errebustigper ses
pr oduc o Sauer § pESEIITs Bnoun SuiRh s Bl bt oBpSFHERA R oy
pr ef er abllyisidé @ed conisjiseibmiBRamberraa Wontaedgy ihalcarbiod d i8] ivhitht wad ipaitedbyum t ank
2 from Sqa%%ger‘lri]tgr SZl(J)peFl)rlldy isp%grrrllbgs'tin-g,h Et"hey ?nclggc{n 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
from the mixed-gas spray nozzle 4 and is combusted in the complete combustion area 3.

The mixed gas is supplied from respective gas cylinders. 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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tank 2 is kept nearly at a vacuum by a vacuum punp (not shown) through a
vacuum path 7. M xed gas of oxygen and hydrogen is supplied to the
conbustion chanber 6 fromthe nixed-gas spray nozzle 4 and is conbusted in
t he conpl ete conbustion area 3. The m xed gas is supplied fromrespective
gas cylinders. Additionally, preferably by attaching a water-electrolyzer
10 for producing m xed gas of oxygen and hydrogen, the mxed gas is
supplied i upplled
25 8 car HOMGEAC o/ sl N laHE CRAMRE Carblh CBBON el IBL PR aiph 2.
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is extrenely inportant. Inside the conbustion chanber, ~the mxed gas is
i gni ted teguipneent.gni ter 20 and conbusts, and ultrafine particles of carbon

T RN e e A M

parti cl eshé stvadlihédiidnad ﬁmemﬁ@q‘s AP velow. ul | erene, which was pr oduced by
conbust i ng the m xed gas of oxygen and hydrogen in squal ane by a carbon

rod, isr mdmm{ﬁﬁamﬂleicharge path of the vacuumtank into a

squal ane recov 0 I ( filtration equipnment. One
exanpl e of wor E[.Sér/%é%on‘%% or?ggggé g‘b{eaggcltedap}%lg ci ng squal ane contai ni ng

t he above- nent iMhed ghsibippliente 1.8ea 2 sthown bel ow. Worki ng Condi ti ons
(Exanpl e) Degree of vacuum of a vacuumtank: 100mHg M xed gas supplied: 2
L/sec. (2 atm s&?ﬁ?h‘}mﬁ% ‘0.5 hr. Squal ane supplied: 100 L Carbon

supplied: O. 3k§§q%al§n95upph§8‘.“ﬂioaﬁ‘e generated: 100 L
Carbon supplied: 0.3kg/0.5 hr.
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 residue 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 completely 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



As mentioned above, raw material squal ane is squal ane extracted fromliver
oil obtained fromdeep sea shark extracts, getting denatured and being
refined by a neans such as addi ng hydrogen. Raw nmaterial carbon used in
the présent invention is supplied as a carbon rod or a graphite rod.
Carbon is supplied as pure carbon formas possible so that no inpurities
are contained in a product. In the present invention, mxed gas preferably
of oxygennafndfy #if%eRathe ¥ Mbushibe rdsRARUAA Woiter! findratedl. DRl thisndldlgn at € any
substances ot her than water and ultrafine particles of carbon residue and
- to prevenilli imsaparatedainto evapdr culidregualane gfierl paseagerof a thiteafetime esupsrmatany

it t tt. ' b ld b . n,whjch mxed h
P onbust e LR Sy b afecied o5 26 CuaBre s Aot Friedt Sty BrerirBRa SRRt at ur e
- water  vap@dmatiVel %l ﬂﬁa{aﬁv\% il%e?“caﬁ’ﬁa}é%@o@?éﬁ Bt &lgﬁﬁrgﬁﬂg’%&iﬂl&t&io%{eﬁ;{ ed

strictly to be one to or achi eving conpl ete conbustion. For
pur pose, fisim an pxhaystrpstlpective raw material gases by electrolyzing water is

pr ef erabl e bec t he gne-t m, Xing. r.ati.Q0 is.. [ in 1 & ha
particularly cgﬁﬁggﬁ iPq wi“gﬁ@ C?ratl’f)flo&’ ‘%S{r%gn orfi’ﬁguvél%%% %grne@eﬁ% Sﬁ' %)’ngpr event
I gni ti ng trophuBicAewhibh deg bbRInRH byathe Yedet FRentidn, FIMat Gtablyainedgualk@e mmHg.
At the tinme of conbustion in the device according to the present invention,

due to ivithausmiviag &ihenernprdithgparticles appent s bodisgdying dnthese. conbust i on,

squal ane is s L  t: | | er
genor ated. As AtAcss pEEsebt PP AHBNAE RS ERRY PhniCls EPBBNEo RSB T

af t eL pagsside: tﬁfbeagebéﬁatedfintsillfdﬁianea'ﬁ@eﬁseatthﬂhppeﬁﬂmd ad aflﬂluahﬁfl hthylte tingbdli ect ed
so that squalane is not njxed wt recipitated water, Alternatively, a
squal ane w@y@acle splopdl i blagke calr sp brcomde RERbAFI GepFnding R Mifeuledases  from
an exhau i ks # | I AbRHBRVI NY
ot r ool o T E ol R0 DA AReiGh Bincind s e AIRAE Y phed [P IMBLOR

i nvent i oramduinbef fust gis).yIfithe tmaahdtle anmdunt ofiheatiaxé not sniffidientpareamowmntdo t he

articleg appear to.be dissolvi to the eye. In these processes,.if an
Bount | o<, Beerted e pprcld of ctlinGmiusis e FobaRanEi e
gener at ecbdediRial, AN hALHARNOP of! ARaARPGMARGE iOinfEALA N B0 it | nged

wi th black colo Thi s bl ack col or can beconme a probl em dependi ng on
i nt ended axsessive, squalane produced becomes blackish and cannot be used depending on its

intended uses. In this case, if 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
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 morning-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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thus it is necessary to control reaction tine and an anount of heat applied
(a conbustion amount of ftiel gas). If the tinme and the anount of heat are
not sufficient, an anount to be generated of ultrafine particles of carbon
conbustion residue is not sufficient. Consequently, the functionality of
squal ane obtained is inferior. If the anount is excessive, squal ane
produced becones bl acki sh and cannot be used depending on its i ntended
uses. |n dafibd E&iﬁlﬁmdg pehefEohs @hd Elﬁid{i%o%ﬁ' eitiig o PhyRfcaly OHCaRmicIBPSale anOuNt
of gas i's preferably approximatel per second and spray tine is

pr ef er ablmolagge. oThmdayluys g3eraten tfnl@senel m aheoldewla eordition dif rap ulbirafine

present invention roduci n an when . car h ed.a h
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squal ane. The size of the particle i's chiefly fromseveral mcrons to tens
m crons. mplegtﬂarsstrqufg oraulirpfing partiglsugendiions il iscthewghtite nosspss gffeets ton ot her
wor ds, f carbon takes a crystal
structure ls&ﬁgﬁflonedi Pgﬁaﬁﬁﬁﬁﬁ%h%@§§$ﬁ%ngstructure is thought to be a

mor ni ng- gl ory- fTiewigni Sduapsyretdisticteffvar o0 Reslih, beduty end eansiest fungiods ofave
hexagon structures called "corannul ene”. Carbon atons, then, are

r ear r angeE@MMEa igatsgak somprising plteasmer Pélé!deé:h&ﬁecarh% sombustigmerasidieng a
cage struyehpee,s b Agee ah{dan: &Mﬁéﬁﬁ%@ : Hiaﬁ gx%l qtb?alﬁedsﬂctﬁggre%ﬁt

shape, which |s an energy-w se ruc ure. erene is car bon
materi al mtzgtmonaé Imaniféstdibin the spbedineat dasteribal bslew andrfmm physicab Praparthon

at ons; |sam)le uIeH&\g astruture f a so r-ball-like, K pattern
conbi ni ngteiseﬁw Resnel RARtY s desufactyred dfrom diee M SAPARETWHAINIPE st abl e
ol ecul e uigflt SiedIECoBRARN AR bubi REESI RBeRigap! ecul ar condi tion of an
ultrafine particle on a nanom cron scale, whi is larger than a water

nmol ecule. Al't ho‘k@htlonallny,s mospectiveowariphat lntanldbdarme df ssglalpse acondwiniagy of

hlghfunct use of its.specific r stru tur

Ul £ af § nasSHE Rarlet SRR agFortti Sy T R el T bt oy Seretlon e ludin e ai
human bodeatiga ﬁoﬁué’c@cba%éd foneRé sRinTBate DEFdRts, f36E présBivativesifood YRGhAST i C
effect for health, beauty and treatnent functions of a corrpl ex materi al

conpri si ryeserdngagenis paset iopl itssansifungal Fectcinsentsenedants desatben 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 Examples
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
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containing a mnute anount of fullerene and squal ane, which are obtained in
the present invention is manifested in the enbodi nent descri bed bel ow and
from physical property test findings of panty hose nmanufactured from
fi'lbers'to which squal ane containing wultrafine particles of carbon
conbustion residue is accreted. Additionally, prospective various intended
uses of squal ane containing ultrafine particles of carbon conbustion

resi due other than the above-nentioned pfgddigient OSRPAMLIRS Bedppls based on
its skin care effects, food preservatives, food freshness preserving
agent s bd¥égt Bkample antifungal effect, insect repellents based on its

effect in repeld] r |, i t deodgr bas jts fragrant odor
ef fect or bal dneﬂgtp?&egﬂeggﬁgglogggﬁéﬂ%m tﬁg??‘gé‘% in %gglr%rg?gl ng hair grow h.

- Test Exanpl es Heal theqifmprofisemstivefyfteebldof spual ane coptai ning ultrafine
particles of carbon conbustion_ residue according to_the present invention
By accreting squal ddicxmgrodisweHen fegt | er endl accordi ng7t o the present
invention to a pol ! i ual ane g/ fiber 3100g) and nmanufacturing
panty hose using th%&q%% fglrvn&gfg%?tger S, héglth pronotion effect was tested
by 20 nonitors (ferdlesingfofhthléte’s f6dt year s9of age). The | ength that

noni tors were asked_ to, have the panty hose on was approximtely two weeks.
For a conparative eX&HeL! vaaeesofiorte was #anufacturBd with a process using

only squal ane. TeStTrE%tB%d}Q%u jEnbodi ment 3 Conpar ati ye Exanpl e Ef fect
Exanpl e | nprovenent o ood citcul ationl2 persons2 persons Treating of

sensitivity to col dd@f@foRabledootng of swol | @0 feet 117 Reduci ng of weary

feet 183 Reli e\f{ieg&/e(r))t of }oﬁlgﬁhg); s ir]; 8r(1) Eh%]foot 8 6
Recovery of fatigue of entire body 16 2

Improvement of anemia 7 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
complex 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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Treating of varices of foot20 Treating of neural gi a30 Confortable foot207
Recovery of rough dry skin on the foot86 Recovery of fatigue of entire
body162 | nprovenent of anemia 73 Relieving of gout 10 According to the
above-irtentioned test findings, foot-related health problens of wonmen were
relieved and nmedi cal conditions were treated. The findings show t hat

squal ane containing ultrafine particles of carbon conbustion residue has
renarkabhﬁwuéﬁﬁ@gmgggfﬁﬁ%ﬁgﬁ%Hd}é%ﬁmgh pronotion and i s a breakthrough
product. Industrial Applicabrlity Uilizing carbon or fullerene and

squal ane, which are known as materials with high functionality and using
them together, the present invention increases functionality by the
synergistic effect of the materials, devel ops new functions and provides a
new conplex material responding to social needs including health

consci ousness. Squal ane containing fullerene, the new conplex materi al
obtained in the present invention, achieves renmarkable effects on health
pronotion and treatnment. Additionally, the above-nentioned squal ane cones
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
harnful insects, deodorants having a fragrant odor effect or bal dness
renedi es 11 having the effect of pronoting hair growth. 12 CLAIMS 1. A
heal th pronotion material, which is characterized by conprising squalane
containing ultrafine particles of carbon conbustion residue. 2. The health
pronotion material as claimed in Claim1, which is
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characterized in that the ultrafine particles of carbon conbustion residue
are fullerene. 3. A nethod for producing squal ane containing ultrafine
particles of carbon conbustion residue, which is characterized in that
mxed gas of oxygen and hydrogen is conbusted in squal ane in a vacuum and
then a carbon is heated and conbusted with the conbustion gas obtained. 4.
The nmethod for producing squalane as clained in daim3, which is
characterized in that the ultrafine particles of carbon conbustion residue
are fullerene floating in squalane. 5. A device for produci ng squal ane

. cont ai ni figL&IMBafine particles of carbon conbustion residue, which is
characterized by conprising a vacuumtank housing squal ane, a spray nozzle

for m xed gas of oxyge d hydrogen, a carhon, feedin njt, an.gniter,
- and a combusti on charﬁagﬁegﬂbpr&;ﬂél tetegak gyhiph aﬂﬁl%@rﬁge{g%f@aﬂ%ﬁemagﬂ Bai ned
in O ai mgy,uhl G&htéiﬁing%ﬂ?a(fﬁ’fét : fti&é%flﬁgrbt)ﬁ%ﬁ bstfoRPRdidngd. N9 @

wat er - el ectrol yzer for producing m xed gas o oxygen and hydrogen. 7. The
heal th pronoti éh nat eiticaheadh ptomiatiod matelahiam dainwddi oh Glsim dhawkick esi zed in

RN AN N N T T SR e SR

3 A method for producing squalane containing ultrafine particles of
carbon combustion residue, which is characterized in that mixed gas of oxygen and
hydrogen is combusted in squalane in a vacuum and then a carbon is heated and
combusted with the combustion gas obtained.

4. The method for producing squalane as claimed in Claim 3, which is
characterized in that the ultrafine particles of carbon combustion residue are fullerene
floating in squalane.

5. 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.

6. The device for producing squalane as claimed in Claim 5, which is
characterized by further comprising a water-electrolyzer for producing mixed gas of
oxygen and hydrogen.

7. The health promotion material as claimed in Claim 1, which is
characterized in that said material is a beauty product, a food preservative, an agent for

preserving freshness of foods, an insect repellent, or a deodorant.
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