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.Particles of Carbon Conmbustion Resi due And Met hod For Producing The Sane
Technical Field The present invention relates to a health pronotion :

mat eri al conprising squal ane containing ultrafine particl .

.~ conbustion residue such as fullerene. The present inventi mmmu"lmmmo a
nmet hod and a device for produci ng squal ane in which ultrafi ne, 61i cles of
carbon conbustion residue such as fullerene float. Background Art In recent
devel opnent s of advanced technol ogi es, the inportance of matP [

t echnol ogiKORRIZ.0MENed and materials with high functionali WE&TH cularly
attract attention as next-generatd gy. Under these circunstances,
research and devel opnent of new n%lfﬁeql?g(?gﬁgmhﬁh hi gh functionality are
actively carri eshualshe Confairghy UltestineHaetiilessdf CarbordCoGbustiontResgdueact or ,
switching to materials haviégﬁ new excel | ent, “\lf@%i onality is attenpted and
endeavors are made to revi Msfhod Ker\Prggucing, Bhal Iy well known
materials to nake certain of their functionality A typical exanple of
materials subjected to such research is charcoal or carbon, which has been
accessi bl gedmaicabFiethg ti ne. Charcoal or carbon has been used for various
purposes I n various sectqrs. Partjcularly its functional iﬁ%{lsuch as

e of
deodori zi ng andThtnresept 1BVes{ipR Lekates, o @e@ﬁﬂﬁbﬁﬁﬂnm graterig] Cmprising * 5
nunber of i QBRI AH0EE o ST bbrAconiblistih REidHREEH & fallefche, sur face
of which | %%rgggﬁ%znggg@y geﬁ’ﬁg s?:or ched, arglnot_ decayed and that snall
ani mal s heal woThelpresgntpnvaition c¢lates trad niethodoandta dayviceciyr pradusingessuplane
Jforests. Addjtjopally, positive effects of carbon on hu body in
| beal th anth ‘t’i“é f °£§B@ifts§fﬁ§r\p8n8% “?@Béﬁsﬁﬁi‘ﬁeesd'f: @%]é“gﬁg egfoqf'he effects
of the negative ions of carbon, use of carbon for health effects recently
is recogni zed anew. Bi ncho-charcoal and banmboo charcoal are used for water
qual i ty i BpekgweundArtand cooki ng purposes, and commercialized toiletry

products in whigh carbon is mxed | i 0QS. : el 11

Furthernore, a W"Fmt‘ge.’”r‘fg?méaﬁéd“’? %ﬁ%grtg%gagg:%hpﬁyl%ﬁ%gggéiggggl as a

carbon nBfeghiclbgyd hds dhére@ell Sardl habdrialn with high fivctichality yastidulalyt iattrachext t o

di anond and graphite. Fullerene is a car b&fcg H‘féterial . ically, fullerene
a
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nol ecul e wi [ r : fﬁﬁ:‘h i b t agons
and hexag@‘%‘}s‘a’n’é‘ndﬁlli gi’lgg‘gﬁ@g?‘fgggl‘léﬁgﬁgﬁc embgglit??r é;f%zﬁ)vlg {aw(%ﬁg%gﬁgﬁgg&ﬁ?hesi S
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full erene_by.a physical nmethqd has becone ssible. A.typical_ pr ion
et hod | SRPOH Baiiemered B0 faRarets 1y RAdaR For agRIEN L Bpy Rty

di schar gewgfi khéwh mAGRR o' had Rithinbf théPfunctiordatityred by cool i ng down the
carbon vapor generated; and in the forned soot, fullerene i.s generated.
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Because | dendarizing and; antiserticecticeds Batbegn iYSFRL-aNRF ARG BRI L1 or
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at t r act edcabérdzdd pngetting scrctedpareuot Hecaxed amd thiat small animads heal woundsient um

and their valuable iLlization i.n various,.field s heen unfol ded. For
exanpl el, P%"&qlﬁ%cﬂ gt%q"‘lﬁﬁ %gﬁ“mj;df(m\{lsgéseﬁbfoélgs‘?% @ﬁ@?@%ﬁ%ﬁlﬁ“{ﬁee teP Fal ,
sem condughosn 'FR! @kl Rim& bb@y iR RAAK G w&LAEAAAspeels (Hive BeRh dreBbgnized.

el ectronics; as non-linear optical material, a catalyst, etc. in the
physi cal Bectassé af the effasts efithe nsgativerions ob carbemt usepfingrtony fos dealth eledds i n

t he nmechani c material field.are being dey .2 Eur id.lzation
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been propggffly itbrdvefileh8nd ¥polaaE puffole) 0| dmmeagiligid) gikayhsrodadnsl in
fullerene which is used for health purposes, technol ogies using carbon

i tsel f i nwhishearhonds mixasbiaelydingshampeespndsaar existear bon speci al 'y used for

si ck house syndrone (Japanese Patent Lagid-open No.1999-58594), healthy
beddi ng for pronoting health during sleep (Japanese Patent | d-

No. 1997-51839), and technologies relating to fullerene i nc“mﬂmmmmmmmgd
for deactivating virus by oxygen in a singlet state, which by

full erene, and |ight exposure (Japanese Patent Lai d-open No. 19%p0%¥22767)
and a sun protection cosnetic 2
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the color of which does not appear to be obvious when applied, in which

fullerene is dissolved in an oil-based conponent such as diester ¢a8pPril3

and which is excellent in sun protection (Japanese Patent Laid-open
No. 1997-278625). As for squal ane, which is a marine life resource (an

.“extract from deep sea shark liver oil) known in the prior art, it attracts

attention as a health food product and its therapeutic effect has aroused
interest. Recently, beauty effects of squal ane are aI SO receivVving
attention. The squal ane concer ned is clear and lig el | ow col ored C30H50
unsat ur at ed ﬂfyah@m@cmnw qmtena cAkedyfudlseane; rec:z,enélf/ ‘m geoyeredidsAqakon
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vi scosity ein ui ckl absor n Ve qal3 g of
sti cki nes&® Pf’ﬁﬁ dﬁ?séc T Aa %alug ane h%ls?%%%?\%%a 3 a@gol & e i ng

that is hgggtrum drihfrared abseptiod spestsurapiae.i ed on the skin or not . | i sting
technol ogies utilizing squal ane for_ beauty a 3@2 oses, there are a
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pl ant seedhennidaliyy and hﬂl}@icanj( ipecwlidrt properties g€ rﬁlll(exieapdms eatPactesh tattentian, open

No. 1986- 172809 a met hod r rormtl ng healt ch,a,lintnment .
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ar e comi g IAAA0B3C HER Biolded 90109%;51@ éaﬁmgsm& usisP AlRFenePRs gnt
Lai d-open No. 1993-269214), a bath agent for maintaining good health of a

bat her i nsuperendustpreanatesaivsrmsicondnctor maserial r éerﬂap@ebema qiph imthedieleat ent

Lai d-
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into skin., To i nprove intended uses Qf s Iane kno as. a new.be
nat eri al b@ﬂgb@élﬂloy%ume% h‘é‘llzﬁ(}@ht ]]W“thg m]%%“é'ﬁf’ nateenl aigﬁxt ur ned

their attgﬁu Pmtﬁraﬁl'dlr{ ﬁg‘ﬁ%ﬁ% p%% |aI carbon structure, which are

known as er| a i‘onality: By conbi ning squal ane and

full erene, tIfehstrngetypmals teuhnekigms rbgard@gngtrbmt and) felkerenehwhichhispussdofor on and

beauty ef Le lth purposes, technologies using carbon itself include plaster board containing
healthy carbon specially used for sick house syndrome (Japanese Patent Laid-open
No.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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D scl osure of Invention The object of the present invention is to develop a
product with high functionality by utilizing carbon or full eﬁepes%amcﬁﬂﬂfi
squal ane together as raw naterials and the synergistic effect of these raw
materials. Additionally, the object .of the present invention is to devel op
-“a nmethod for producing a conplex material possessing the functionality of
carbon or fullerene and squal ane: Furthernore, by industrial applicability
of a product with high functionality, which is obtained using carbon or

full erene and al ane as raw nmateri al particul arl.y, by i.t.s i.nf ended e
e T b does s oot B Sbvioih BghBeloa ¥ i, FOleggtod e

| nvent | 0 giofla HP4E ARG BRI SiH s RS Eaonk ARd VAT Slckérk inSKi 1

care effe od preservative, a reshness preserving agent based
on their gam pfoteetioh (Bphwsst Patent Laid @ptn Nedd0T €78628sed on their effect in

repel ling harnful insects, a deodorant. based on thejr fragrant odor effect
or a bal dnesd#\sriofsayalanes ad 1stq]g}apng§1ff%&sopwe %ﬁﬁ??ﬂgé?éi‘ﬁe%rsﬁwoli’ﬁrﬁme

basi ¢ _chasagt sij phdn B e ridt &8 S hlaBiitehibh b9 o' A SEOE pRRCE B Hs1i N 4

ul trafine par carbon conbustion residue containing a m nute anmount
of full er dreapentiprefideichas irpusedninterestnBecrantlyobeputy effeds of squalane Btedplsgen in
squal ane in a.vacuum ang, by heating and.conbusting. carbon wih

combust i ofE%gHENS BHEAtORy . Wﬂ“ﬁf“%"%ﬁ?ﬁﬁﬂ B§ "@é?&?ﬂﬁﬂ?@%ﬁaﬁ%‘{ g’?‘?ﬂs’f’ ic,
the aboveyfeiRAddRRaftohliqhic tﬁ@p}b?msieb £ hhidhar® k6w 4 IfEBow: hpegifiesent
invention Is basically presented by (1) to (7) described as follows: ( 1)
A heal t h gravinytof 8594} boiling poist (Aymudflg) ofi?40302427Ghi nefetiverindexnef h4?a5.cl es

~8f carbon_conbustion residye. .The .heal t r ion material nentioned

Cih (1) abé)%f,‘cVﬂh‘%ﬂf%73r9’&¥‘&§Wﬁff‘}l@i‘%ﬂ‘é‘nﬁa@‘lﬂ?‘l‘?éfm particles of carbon
conmbustion resi : ﬁ]agq haskd S | Rinfddlis ST th
ultrafine parti g%gsthé)@'(t:ar otr? COWL%@F%E&?%E:’%U@GE@B@%RWOS& I ng r% xedegas of
oxygen anduynraggnbeing aoceiérated by squalaeubaving cinbytfent aufi imgreasitig conygast i ng a

b terial_wth the conbusti _optained. (4) A method f
o1 0duci ng SURREIBEFELEHAISHE AGEBNS A FVBIBID, TEY ashfo (RRCTEIAD aholiF ke

car bon COM{CQQ aﬁﬁiiﬂ&?skim fidsthisle stagy acteri zed in that the
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 CsoH; 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



fullerene floating in squal ane. (5} A device for producing squ

-

ultrafine particles of the above-nentioned carbon conbustion rgsi due are
rel . . |'rgEP 2003

containing ultrafine particles of the abovenentioned carbon conbustion

resi due, which conprises a vacuum tank housing squal ane, a spray nozzl e of

“m xed gas of oxygen and hydrogen, a carbon feeding unit, an igniter, and a

combustion chanber. (6) A device for producing squal ane contai ni ng
ultrafine particles of the abovenenti oned carbon conbustion residue, to

(7) “The heambhing:sbifbi Yhichsteri i iOHed BrBAts o0 270 Aol piprroREnag"
char act er iaﬁgfﬂi (?léb(?gg%tPa?%g &qg-s;één%o.ilﬁsﬁlmyya RieffbdClor PRsksting hdatd in

material's e LS food preservative, a food freshness
pr eser vi ngviige atlinimsetdcamprising powiléred dath edlf aed squalarien gnd tfar-infiarederaysbased

i ff i LIing harnful i i
(ragrant cHeHs oY comping Gapaes Setent JAGEOPBabBIOR 1eo7es ey Baféiy
pronot i ng (hai 5, & RY1993.069319), Pead! idehi &t Mhintdifingigobd Belltt-bSa bhthef iflevi ce

for producing squalane containing fullerene according to the present
i nvent i on whidlptypessi sawdost is fitled |in aupapei packX(Japagese Batgnt7Lad®pen Noi1¥3-13 14

15 16 17 20 pationof ol.s. used yum,c i Kk

\C/Io npl et e ig%ﬁ@g tarl% %’%‘?”é ﬁﬁffsx %‘é%“ 4% ﬁ%ﬂeﬂﬁ@ I s@“@ﬁ?ﬁ%ﬁ%‘?ﬂ)@%ﬁ%ﬁ tn%ﬁ anber
acuum pa iSFA& élm dFfects WS abe4l 816 10/8¢ 6btaitled due € ¥ probl

El ectrodeEEIee%tkraode v ter ii"-"'lydrc_)gen mygeﬁa}éﬁual ;ne recoveryésyas?emecn;r bon

and feed dmi;]quataapb@hsqmdorsiqem:bMe | gniter Best Mddes for Carrying out the
venti on The best. r Y] Y [ [ '
Beciti cal 1y badB o, it P sqittark Yo B0 i bBalySEdiedfior,
| nvent i onpedidypiiposes| theiventorsiof the presest invention turned their attention to fullerene
with a special carbon structure, which are known as a material with high functionality.

By combining squalane and fullerene, the inventors aimed at bringing out further health

promotion 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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t he descri bed node here. Fig. 1 shows a device 1 for produci ng squal ane
.containing ultrafine particles of carbon conbustion residue suchqa$ SEP 2003
full erene. Hydrogen 14 and oxygen 15, which are generated by el ectrolyzing
water 13 housed in a water-electrolyzer 10 (1 1 and 12 are el ectrodes.),

- are supplied to a conbustion chanber 6 in a vacuumtank 2 for producing
squal ane by controlling a flow by a punp and using a m xed-gas spray nozzle
4. Squal ane is supplied into the vacuumtank 2 possessing a liquid stirrer
5 in advance froma feed he .conbusti on chanber 6n§ ssesse

path 8.

" carbon r odltrafingnpaticies %fuﬁﬁ‘IE’P’édc ustion, rE8iAuG Fgntauung ;i pioyle ngﬁe&t he
combust i o r biiGirg tRixe@ EROBE §8fehSnd Wylfdpels siudllireqd by an
igniter Zgugérg%mljig péor%ggp?%g&b?ﬂg{gnh?g‘edggas c%%usts“?i feblfg_cel y ‘lin a conplete
conmbust i o wcaam3and by deatingnimdscansbustisg cerbon ewighl the: eorhbustion rgas aabtained- esi due
di sperses _in squal ane aquequs di spersion. | nd squal ane {n which m nut e
anount of Wik H&nme@ﬁgmé’g&reaﬂng o gharacieasiic, 35’53 oge%q?rgj Hgg.o VPR *7%&%3’81 t ank
2 is a miggpgrtion of a device 1 for producing squal ane and conprises a
pressure-resistant tank made of netal, preferably steel. Squal ane, a raw
material, is sippitherdwoodst Hthe \pacsentminvention is rhasically ireseateduby| () gat ()8, The
vacuumtank 2. is k nearly at a vacuum by a vacuum punp (not shown)

t hr ough a%%&@ﬁ&rﬁg’?ﬁw‘f M xed gas of oxygen and hydrogen is supplied to
the combust i qy & haARPprdmdtichrslifiauing-4aslase contalfag ufrfinnperticles @TbUSt ed
in the conplefe conbustion area 3. The mixed gas is supplied from
respective gas canpbn combustiondesidvesnal |y, preferably by attaching a

Mater-electr e for pro i i t he
“xed gas | A heath erbmeBeR S BB BTS bod AR B RORR. (N
material is supphite@indpanicles oPeabowcombustiogkesiduet e rod by the carbon rod
feed unit 17, and is gradually.delivered into, the cq usti.og cr}anb r 6
accordi ng t d3ak far meedicing, sgnalane contaipig; Pl%ﬂfﬂ%op?ﬂg ? 101 C¥2PBon rod
shoul d be an ar i 0: Whi ' el | ghori zed
conpletely int Sgﬁﬂ'grhgwnhfe% u?esr%g?gl?’gsrtg%\igt er \gggpg’?. et t ?Jr{iga ?K‘gag%ﬁ/rrpl ete
conmbust i on ar esqihlang imatvaewah wnd bp heatingt andlcogibustingha carbob vsatériah withahber

the mxed gas is jgnited by the igniter 20 and conbusts, and ultrafine
particles of c&PHBYSHO8#HS resi due are generated in squal ane. At this
time, am ntth?Aamede fr producirg!squAlRAB Cohfairif AR paraeis 3 ¢he abdwak ni Ng

carbon conmbustion particles contalning a mnute anmount of_ fullerene, which

was produced bynentiomedsicarhgnt pembusiion residuef Whishyan chatacieyiged denthah theual ane
b b d, i j t . Kk
Thto & squal andttsRs, BROUE SOF. W FboyCmehdstd FpBE dutuslip HaGHe b a"

equi pment . One figllepéiel floatihg W0sduamecondi tions of a device produci ng squal ane
“containing the above-nentioned fullerene is.as w bel.ciw. ﬂ{\ﬁﬁr&ki nlgv

Condi tions (Exdnfedse fgpraduging,squalans sentaining. j g rRaTuciey RPO¥€a gas
. sypplied: 2 L/ - Butibh PRidul; whith- %ﬁk@&‘e QRRPtnR houdiRf L
(in bon suppli e%&ﬁgg@%g%ﬁ%\ r. Squal ane ’generzftoe - 100 t As nentione

above, raw mat squakinesa spraynezile ofmixeidpas oboxygen tand hiydrogen,iacarbayi feeding ai ned

from deep sea shark .extract tti.n enatured and being refined by a

means such as %W%@ﬂrﬂﬁ&cgﬁﬁ‘ﬂgf’gﬁ% carbon used in the present

i nvention i 65 UPREViES 166 prodisinE Sauilane eonidingtigd ditrafite 'Padiclénbb@ie bboveuppl i ed

as pure carbon formas possible so that no inpurities are contained in a

product. In theptionashtcathone gombnstion; xesiftuga do pwhichy 2bWatesrelesxolysr ofen

hydrogen is used., The reason f .S I to generate any substances

ot her than wat 3¥°dgﬁl&gtﬂ)‘?’§a andh%{dr& @h? £t§a‘:ﬂ?&'car bon residue and to prevent

I ne parﬁlc €s o
i gni ti ng anq7p ARk GeAlt0proinotiah Makiial nfeationddEiad 1) skwse/which ipcisdridterizetidn
putting in carbon should be an area in which m xed gas has conbysted
conpl et el y and tha s mategakisipbeanty prodvgt bassd omythe; ’Qﬁeﬂé]fﬁpgﬁ“&f’ﬁﬁcé’ Seft
vapor. A m xing rat]j - OXY, r o r:ql Ffuﬁé ictly
to be one to tg'b°"?é*reg%r§tﬁ?‘g%i%§&é‘§ﬁg7@t¥% @%ﬁ%ﬁ@?i %%?.% g?éat? atl&p!g?pos ea,rl
obt ai ni ng r espeffedty an rinsectratpeilent baged am ity effeetc i odpeHinpghamifel insects, a

pref erabl e because the one-two mxing ratjo.is i nt ai ned hout .
particul arly céprdosantibased,onils fFaﬂ%.OdesFﬁﬁct’o?r g%elglﬁ‘ﬁstﬁnﬁemf ¥ a§e%t?}’ BEevent
igniting of squalane. A degree of vacuymis set at approximately 100 nmHg.
At the time of conbustion in the device according to the present invention,
due to inpul se wave generated at the conbustion portion, and conbusti on,
squal ane is 8



enul sified wth squal ane as conbustion resi due and water gener aielngEﬁsgb[ﬁ S

.emul sion will be separated into water and squal ane after passag

f N

of tinme, supernatant squal ane should be collected so that squal ane is not
m xed with precipitated water. Alternatively, a squal ane |ayer can be

"recovered after discharging precipitated water from an exhaust path.

Utrafine particles of carbon conbustion residue having extrenely strong
hydr ophobi city, which are obtained by the present invention, float stably
i n squal ane wi tq%gut, m Xi ng g\%h wat.er, and the particles appear to be

di ssol ving to teEcipPromeRgRALEBVasses, if an anount of the ultrafine
particles of carbon conbustion residue to be generated in squal ane

i ncreases, the appearance of squal ane nay be tinged with black color. This
bl ack col dBriefDesveiptior ofitheFagiresh dependi ng on. intended uses, thus it is

Conbust on amotht: BrA e daEprodhpng rauin SEE L AR BB i I e, o

sufficien A0QHidh to be generated of ultrafine particles of carbon
conmbusti o ?sgis?tllgue i|2l’s not sufficient. Consequently, the functionality of
squal ane obtained is inferior. If the ambunt is excessive, squal ane

pr oduced canes. bl acki and,,cannot be used depending on its intended
uses. In Rﬁ?‘é}laﬂﬁ’s"@,"%’s‘?’nﬁ%uﬁe@f squal ane is to be produced, a spray anount
of gas is praqferabl wepRheshtaiee! y 2 L per second and spray tine is
preferably approximately 30 m nutes. In the device according to the present
i nvention fo2 produdVageumddkl ane, when y carbon heated at high tenperature

-;)ngicﬁgrégg gﬁgﬁgztsl %oﬁﬂ?&gﬁ&bhaioﬁﬁgyarged i n squal ane, the carbon

I'me particles and the particles float in

squal ane. Theg size ofixel@aPspriysozld s chiefly fromseveral microns to tens
mcrons. At this tine, a mnute anount of fullerene is generated. In other
wor ds, when Pul | er erdirfes generated, a part of carbon takes a crystal
structure as&entior&%ﬁg{i % s crystal structure is thought to be a
nor ni ng- gl ory-fl ower-shape 1 ke a carbon structure consisting of five
hexagon stru@tures Aachwd pathor annul ene". Carbon atons, then, are
rearranged, c¢hanging, to a nearl pheri cal shape, and full erene having a
cage struct u%e | ar g%q“?]ﬂ‘éﬁs‘ﬁ’p\gyaﬁ/aéﬁ mol ecul e changes to a soccer-ball shape,
which is an energy- \Wiséhafdeahatte structure. Fullerene is a carbon material;
typically it has a spherical structure conprising 60 carbon atons; it is a
mol ecul e havlhg a stWalereleetradyzes soccer-ball-1ike 9 pattern conbining
pent agons anglehexaggs i % is a physically and chem cally stabl e nol ecul e.
Thi s device ner at eﬂﬂ?f’ erene in a nolecular condition of an ultrafne
particle on g nanonmBlésrpdecal e, which is larger than a water nol ecul e.

Al though it is not known that fullerene displays a variety of. high
functionali t%ﬁ becauskatef |t s specific nol ecul ar structure or ultrafine

.,-»Ezrti cle cc')nputi on, }m%%nthought to possess effects to maintain human body

alth and to treat bei ng. The significant synergistic effect for
heal t h, beauty and tOxygement finctions of a conplex material conprising
ul trafnme par{é'dcl es g’j car bon corrbuﬁiti on residue containing a mnute anount
of fullerene @nd sqrdPaARS TSERYHH S¥PE obt ai ned in the present invention is
mani fested i{y7the erdwsbinwatfesingsr i bed bel ow and from physical property
test findings of panty hose manufactured fromfibers to which squal ane
cont ai ni ng ul& raf i n€ageantiod| es of carbon conbustion residue is accreted.
Addi tional | y,, pr osp%ﬁ]'&\ﬁe various intended uses of squal ane containing
ul trafine pa}%i cles car bon conbustion residue other than the
above-nmenti opged i nclipgieerbeauty products based on its skin care effects,
food preservatives, tood freshness preserving agents based on its
antifungal effect, insect repellents based on its effect in repelling
har nful i ant.s. :hts fragrant odor effect or bal dness
renedi es L@}gtﬂgg?f’dﬁ?s f éﬁup?’%&ﬂﬁ%i ng hair growth. Test Exanples Health
pr onot i on=ef f ec{Thebestqnadeafoe caroyihgiont thg Iuventiah indesprbed speeifically baset on

conbusti on resi due accordin o.present ipnyention By, accreting,s ane
cont ai ni ng® embedingné ﬁ@&?ﬁﬂ%ﬂé" fo(% C?W“ﬁPBEéﬁ?“YW@H%/}?%Wﬂ’ it A6k G ©
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to a polyamide fiber (squalane 1 g/fiber 100g) and manufacturingl JaSEP 8608
.using the polyamde fibers, health pronotion effect was tested by 20
nonitors (females of 15 to 58 years of age). The length that nonitors were
asked to have the panty hose. on was approximately two weeks. For a

" conparative exanple, panty hose was manufactured with a process using only
squal ane. Test Findings 10 Enbodi nent Conparative Exanple Effect Exanple
| mprovenent of bl ood circul ationl2 persons2 personsTreating of sensitivity
to col d122Rel i eving of swollen feetl1l17Reducing of weary feet183Relieving of
athlete'sthéé@gmhwg%?ﬂﬁbmﬁf varices of foot20Treating of

neur al gi a30Conf g1 ab, Oftfle f 0 ot DA A MninE uWiirdiheWaficles of
f oot 86Recovery g]é.ﬂa%hfo&%% %e%%gr}ﬁ??g%ggxygg% nprovene?l]tgof angryiag%clgecl)i evi ng
of gout 10 cAfwarcdimbgstion tehiduabhwheas fdlerérened t est findi ngs, foot-rel ated

heal th probl ens of wonen were relieved.and nedi cal,conditi ons were treated.
The findings shd’W‘\"‘h@P k‘ha%s[ arysenohy &Y ahaf%m%ﬂ%gwg@i?&z&g WPteﬁal?bon
combust | Ok 1S DA cREBDIAR! A0FChiPY flel Betifodes 18RI Slipglied RS i20N and
i s a breakthrough “product. |ndustrial Applicability Utilizing carbon or

ful | er ene conbustipnadhamber 6in & kacamen tank &rfonprodutieg isqualane iyhcdamingHing a flow

functionality and using them{ogether, the esent . i nventjon [.hcreases
f unct i onalbYta PP ppbusing, a myxeq-g %‘ﬁye%qu{%f“'g%‘aﬁﬁ? ésrﬁugpﬁ?d R BieosUHa

functions tﬂ'ﬂ(dF gfoge@sﬂﬁ%aanaﬁwsﬁﬁ@pb% JRhficd frny § I8 PatR0B.  Thes BohBastioaeds
I ncl udi ng heal th conscCi ousness. w Squal ane containing fullerene, the new

conpl ex nwhamber 6 pbssassaed darbontred d8ewhich i pupplied by, a earhowr ved faed it bb| e

-e{fects on heal.th promption and treat t. Additi |y ..
: Zi)ove- rrengﬁ‘%ﬁeehles 5&1“%‘3‘ g%%a%eri‘sn cﬂ'@%%% thg° g&’ﬁ%t{g& 2? émg’kkggseguatgd Baut y
product s havighflerS B0 Nandaise cethb@sting, tHeoftixdd @as cofibbuse Stiertelgdinf 4 ainipdes

preserving agents having antifungal effect, insect repellents having the
ef fect of combustianageshrAftericombystionds comapletada parbom sombustignaesidyeHEpestes

S]; L\?\f L Oaér? %tgaﬁlﬁl%saqﬁgmd&igﬁcrsion 19, ARy &ﬁ'ﬂ]aﬁp‘fn WHGF: nBhul’ iGNk 39 cAdbh
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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13 CLAIMS: 1. A nethod for produci ng squal ane containing ultrafine

.particles of carbon conbustion residue, which is characterized qm Eﬁ {200
m xed gas of oxygen and hydrogen is conbusted in squal ane in a vac ?lané
then a carbon is heated and conbusted with the conbustion gas obtained. 2.

" The method for producing squalane as clainmed in Caim1l1, which is
characterized in that the ultrafine particles of carbon .conbustion residue
are fullerene floating in squalane. 3. A device for producing squal ane
containing ultrafine particles of carbon conbustjon re3|q§e which is

characteri l&tellﬁyls atesh. r%“d%é@ﬂﬁﬂﬁ%n@%ﬁ?’ﬁ usfionpasfigles SORBMIRL Aoz 7| e

for m xed 0, y ideer
and a co #&ﬁé%) ﬁ@%ng %h&gew C O?QEQPB gl?dr%gn%% %{Hg&la clcg?ned
in daim 3k g\hﬂ d lydragen inequaldane by zbgarﬁmnbﬂ,eis recovpredsfrom the discharge path
wat er - el ectrol yzer for produci ng m xed as of og n and hydr gg{u

CAYF. AL, . Af the vaeyum, faok A, 9y 8JEQV NS%“A /ﬂ%(ef going ough-fitration

" b8} Rzup {1 é]g"ﬁ ] ca] ca] ca] ca] ca] ca] ca] ca] calcalc
a] caj caJca ‘ca] ca] ca]ca]cal] ca] ca]ca]ca]c™a] ca]ca]c”a] ca] cTa] c a! RKPQM
LAL] " oSSk SV Bné MEARER/ of M drking)cphditighydl] 2dé¢vicd prafiucihg aguadneajontaiming c
a) cal caj ca] caj ca] caj e(“n:lﬁ] ca ca Cﬁ% Lﬂl‘ﬂ] cal calca]ca]calca]c
1

a]calcalc -meptipn eTene s as, 122274;9; : ;
=- =X=} =| i h (] In tra] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca
] ca] ca] cafc cajcd] ca] ca] ca] ca! } ==?RCWCXCFuJ MAVEM

Q OOPVPPP- mmmawwmumm al:[168mod]g ~a] ca] ca] c*a] ca] ca] ca] ca] ¢
y c"a] c”a] ca] Ca}\ﬁ ]Scsal])g]a‘]dca]ﬁg]cc&]a%n] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! VW X:
Znlr[s[tLu[ [[[[ cprayltimé: b hJ" U#UBUQUVZUOj e_ZU] ca] ca] c”a] ca] ca] c*a] ca] ca] ca]
caj c’\a] c”a] ca] ca] ca] ca] ca]‘ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca/
|1;!°,1109%& () - Squalaeagsupplied: 1909418 ()-1K 1098 ()- sYPMAOUR ()- W10%& ()- |

{Y7) 10M M ! " K//(‘F éo%]féd(hkgm i 10%e& ()- %' 10%2e& ()- !n! 10%& ()-

P10 & () - W
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 puiting 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



ja? 10MM!"11109& ()-Y 1090& ()-Y!'| M 10%=& ()-f! ! 10% () % LOY&'
10MM 10M M “}[ M?1M 10DD 10DD 19 19# duba
10DD! /1 1090D& ()-'!/1109%& ()-'!S)S&L0YDDE ()-' ! 109%& () - % 109%& () - baBMP1M
10DD 11 MLO%M& ()- y@O0%r& ()-! !10%me& ()- ! 10%rC& () -

©* 31 10%18& () - #10%& () - Fb8} dBVPLIM 10DD 1!y' ' 109%& () - &2" 10%ké& () -

"110%& ()-& ! 10%& ()- | :10%r& ()-!10%r& ()- FRKMNOPdYNCM 10DD 1! 10m 10m
10m s10%m& () - 7! 10%m& () - 96! 10%m& ()-1 4: 10%r& () -

emulsified with squalane as combustion residue and water generated. As this emulsion
will be separated into water and squalane after passage of a bit of time, supernatant
squalane should be collected so that squalane is not mixed with precipitated water.
Alternatively, a squalane layer can be recovered after discharging precipitated water
from an exhaust path.

Ultrafine particles of carbon combustion residue having extremely strong
hydrophobicity, which are obtained by the present invention, float stably in squalane
without mixing with water, and the particles appear to be dissolving to the eye.

In these processes, if an amount of the ultrafine particles of carbon combustion
’“) residue to be generated in squalane increases, the appearance of squalane may be tinged

with black color. This black color can become a problem depending on intended uses,
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 is
excessive, 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
a ) 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

9
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pattern combining pentagons and hexagons; it is a physically and chemically stable
molecule. This device generates fullerene in a molecular condition of an ultrafine
particle on a nanomicron scale, which is larger than a water molecule. Although it is not
known that fullerene displays a variety of high functionality because of its specific
molecular structure or ultrafine particle condition, it is thought to possess effects to
maintain human body health and to treat human being.

The significant synergistic effect for health, beauty and treatment functions of a
complex material comprising ultrafine particles of carbon combustion residue
containing 2 minute amount of fullerene and squalane, which are obtained in the present

7 invention is manifested in the embodiment described below and from physical property
test findings of panty hose manufactured from fibers to which squalane containing
ultrafine particles of carbon combustion residue is accreted.

Additionally, prospective various intended uses of squalane containing
ultrafine particles of carbon combustion residue other than the above-mentioned include
beauty 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 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
10
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' Improvement of blood circulation 12 persons 2 persons

Treating of sensitivitytocold 12 2

Relieving of swollen feet 11 7

Reducing of weary feet 18 3

Relieving of athlete’s foot 9 1

Treating of varices of foot 2 0

Treating of neuralgia 0

) Comfortable foot 20 7
Recovery of rough dry skin on the 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
cdmp]ex 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
11
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- ) fullerene floating in squalane.

3. A device for producing squalane containing uitrafine particles of carbon
combpstion 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.



