LANOLI N FATTY ACIDS, A METHOD FOR THEI R FRACTI ONATI ON, COSMgi#s&sr D DRUGS
FOR EXTERNAL USE TECHNI CAL 'FI ELD The present invention relates to a process

Nﬁfor 5 fractionating a lanolin fatty acid, nore particularly a process for

fractionating a lanolin:fatty acid (hereln- after referred to briefly as
LF) or its ester with a Cferr] |lower alcohol into a hydroxy fatty acid
fraction (hydroxy fatty acids or their esters with the Cerr] |ower

al cohol ; 10 hereinafter referred to brlefIY as HY) and a non-hydroxy fatty
acid fraction (hydroxy-free fatty acids or~Their esters with the C[err]

| ower al cohol; hereinafter referred to briefly as NH) and further
fractionating said HY into an [err]-hydroxy fatty acid fraction

(horel nal t ety A e i %lggrrt HAEGY bRl bie3R] SrbraChiRbIoN,

(hereinafter the resu Iano y aci err-és
cosnmetics and drugs fopoRyisairied q§‘ﬁﬁﬁnékfkﬁﬂKﬂ“U§§ﬂ OR ART LF
avail able fromthe saponlflcatlon of grease secreted on the
surface of wool, for instance, conprises iso- and antei so-non-fatty acids
accounting for about 2/ 3 and hydroxy fatty acids accounting for about 1/3.
This LF is extrenely | ean in normakcfiRttyr.aer8eDp -2- which are

predom nant anong natural |l y-occurring fatty acids and contains even-nunber
aci ds and odd- nunber acimie ipres@ptofinivaintiore @gellatEOpn td Prrocdde figwpi cal

and

5 fractionating a lanolin fatty acid, more particularly a
process for fractionating a lanolin fatty acid (herein-
after referred to briefly as LF) or its ester with a Ci_4

lower alcohol into a hydroxy fatty acid fraction (hydroxy
fatty acids or their esters with the 01_4 lJower alcohol;

10 hereinafter referred to briefly as HY) and a non-hydroxy

fatty acid fraction (hydroxy-free fatty acids or their

esters with the C lower alcohol; hereinafter referred

1-4
to briefly as NH) and further fractionating said HY into
an a-hydroxy fatty acid fraction (hereinafter ALF) and an

15 w-hydroxy fatty acid fraction (hereinafter WHY), the
resultant lanolin fatty acids and their esters, and

cosmetics and drugs for external use which contain them.
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LF available from the ségsnification of wool -
20 grease secreted on the surface of wool, for instance,
comprises iso- and anteiso-non-fatty acids accounting for
about 2/3 and hydroxy fatty acids accounting for about

1/3. This LF is extremely lean in normal fatty acids



Ebnposition Is showmn in Table 1. In the followwng 5 description, %
represents % by wei ght unless otherw se indicated. Table 1 Conposition

Content (% Non-hydroxy acids Nor mal 12.1 Iso 22.1 Anteiso
26.3 [err]-Hydroxy acids Nor mal 21.8 Iso 4.5 Anteiso
0.8 [err]-Hydroxy acids Nor mal 3.0 Iso 0.8 Anteiso

1.3 Unsaturated acids 2.1 Pol yhydroxy aci ds

4.7 Tot al 99. 5 The dom nant proportion of C[err]

hydroxy fatty acids accounting for about 30-35% of LF is conprised of

hyd
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i cht hyosi s an educt 1 on age-associated win ut there has been nho

i nformation on; 4 hgpﬁfépfﬂ&teiyl 886al propgoréhans.hydhexytybalday aci ds such
as those nentioned above

composition is shown in Table 1. In the following

5 description, % represents % by weight unless otherwise

indicated.
Table 1
Composition Content (%)
Non-hydroxy acids Normal 12.1
Iso 22.1
Anteiso 26.3
a-Hydroxy acids Normal 21.8
Iso 4.5
Anteiso 0.8
-Hydroxy acids Normal 3.0
Iso 0.8
Anteiso 1.3
Unsaturated acids 2.1
Polyhydroxy acids 4.7
Total 99.5

The dominant proportion of C10—36 hydroxy fatty
acids accounting for about 30-35% of LF is comprised of

c a-hydroxy fatty acid. Shortechain hydroxy fatty

16
acids such as lactic acid, citric acid, tartaric acid,
etc. have been found to be laudable in emulsifying and
humectant actions and be effective in atopic dermatitis,

ichthyosis and reduction of age-associated wrinkles but

there has been no information on the actions of long-



Moreover, [err]-hydroxy fatty acids constituting another fraction of LF are
~constituents of o-acylceram des which are reportedly playing a key role in
.the humectant 5 function of the horny | ayer of the skin but the
activities of such [err]-hydroxy fatty acids and their esters with | ower

al cohol s as such are not known. a-Hydroxy fatty acids, [err]-hydroxy fatty
acids and their esters and other derivatives can find 10 appl i cation not
only in drugs, cosnetics and pharnmaceutical, preparations for external use
but also in various other uses such as surfactants, waxes, |ubricating

greases and s | [
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fatty acids are conmercia | abl € i n i ndependent and” concentrated

forms. Heret ofeQl@.t jRef WS L Pfatd Scolt PEESREStOE aﬂacl::yﬁﬁéﬁﬁniﬁéﬁrwﬁmdhdark
color which lanolin alcohols are not possessed of, LF has been rather

shunned than \lec omsbrided i SRofRig Ca iRelistoYe Thetwéohemedesstopnent of a
technol ogy for fractionating 1ts constituent hydroxy fatty acid fraction
and non- hygdr oxparfctiilon asf dee dodtmon Poyver fobHntlkkacskibhbut whech woul d
overcone the above probl ens, -4- and devel opnent of uses for the
fracti ons has aetdivigdrersif \sunhie-cdydroxy fatty acids and their esters
with lower alcohols as such are not known.
a-Hydroxy fatty acids, e-hydroxy fatty acids
and their esters and other derivatives can find
10 application not only in drugs, cosmetics and
pharmaceutical preparations for external use but also in
various other uses such as surfactants, waxes,
lubricating greases and so on and the usage thereof is
expected to expand further in the future. However, the
15 only long-chain hydroxy fatty acid in common use £oday is
12-hydroxystearic acid and no other long-chain c- or -
fatty acids are commercially available in independent and
concentrated forms.
Heretofore, because of its characteristic
20 animal odor and dark color which lanolin-alcohols are not
possessed of, LF has been rathé;isﬁﬁnned than welcomed by
the cosmetic industry. Therefore, development of a
technology for fractionating its constituent hydroxy

fatty acid fraction and non-hydroxy fatty acid fraction

25 from each other, which would overcome the above problems,



As a nmeans for elimnating the animal odor and dark color of LF, a vacuum
distillation process has so 5 far been in use but this process is not
capabl e of separating hydroxy fatty acids from non-hydroxy fatty acids.
Thus, in the regular distillation of LF, non- hydroxy fatty acids cannot be
separated from hydroxy 10 fatty acids and the distillate fatty acid
fraction obtained in a yield of 26% after renoval of the initial 3% cut,
for instance, shows a conposition of 57.3%non- hydroxy branched fatty
acids and 18. 8% hydroxy fatty acids and its nmelting point is 48.4[err]C.

Simlarly, thg,d53evdlsbinkhat & & ' cg%%r | ' f 68%
contains 57.5% non?%y%r%xy fat tfy atagdggarg(}h%& Oocﬁcg'(?rn%x?/‘a%gasﬂté%lgci ds and
its melting peiPhest1p2aPheielC. Thus, by the ordinary distillation, it is
i npossi ble to achieve a hydroxy fatty acid content beyond 60% In case LF

is 20 fractionated wihbh a mehventorNed idinAwimRy g afnidl FuAN G
hi gh-nelting fraction, too, the hydroxy fatty acid content of the

| ow nel ting fdacki colém pf LE,rbk 4alcanm Qf sitd 113+id0privess el ey fatty
aci ds cannot be separated from non-hydroxy fatty acids by the sol vent
fracti onaki onf2b be¢rchni gee, baitt hhis proéeisde ifsr att kagadlegamg, there
has been proposed a nethod which conprises converting LF to nethyl ester,
di ssol vi ng i tsépababhirgehpdrosiedatsyhecidsd faom avnrdgydracty deattiyon usi ng
an alum na colum, a nethod
acids.
Thus, in the regular distillation of LF, non-
hydroxy fatty acids cannot be separated from hydroxy
10 fatty acids and the distillate fatty acid fraction
obtained in a yield of 26% after removal of the initial
3% cut, for instance, shows a composition of 57.3% non-
hydroxy branched fatty acids and 18.8% hydroxy fatty
» acids and its melting point is 48.4°C. Similarly, the
15 distillate fatty acid recovered in a yield of 68%
contains 57.5% non-hydroxy fatty acids and 20.7% hydroxy
fatty acids and its melting point is 52.9°C. Thus, by
the ordinary distillation, it is impossible to achieve a
hydroxy fatty acid content beyond 60%. In case LF is
20 fractionated with a solvent into a low-melting fraction
and a high-melting fraction,'too;'ﬁhe hydroxy fatty acid
content of the low-melting fraction (m.p. < 40°C) is 13-
) 30%. Thus, hydroxy fatty acids cannot be separated from

non-hydroxy fatty acids by the solvent fractionation

25 technique, either.



-5 conprising fractional elution of the ethyl or nethyl ester of LF froma
chromat ogr aphi ¢ col um usi ng petrol eum benzin as the solvent, a nethod of
fractional purifi- cation by the alum na suspension technique or a nethod
conpri sing separating hydroxy fatty acids by nulti-stage 10 l'iquid-liquid
extraction. However, all of these nmethods are low in productivity and not
practically useful. As regards end-uses for LF, JP Kokai H4-164014

di scloses that a lownelting LF having a nelting point not exceeding
40[err] C and containing not |less than a to®al 15 of 30% of iso- and
anteiso-fatty acids of not nore than 19 carbon atons is effective as a

hai rdressing material . A§dSREroamehedtraaind dheredas ke iterature

enpl oys a m xture of non-hydroxy fatty acids and hydroxy fatty acids as it
is, viz. with&FCPOSEE iaoﬂ’éﬁﬁﬁ{(% ﬂ?mplihﬁeesom‘?/"%’it%@ IItTgi‘i:%lm?‘FFéYalthe
mel ting point of any LF cqnt.aini.ng .not | ess than a total af 30%of iso- and
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aci ds of not Iess than 26 carbon 5 atons,” it seens reasonabl™® to assune
that the prop®ehizdh as the solvent, a method of fractional purifi-

cation by the alumina suspension technigue or a method
comprising separating hydroxy fatty acids by multi-stage

i0 liquid-liquid e#traction. However, all of these methods
are low in productivity and not practically useful.

As regards end-uses for LF, JP Kokai H4-164014
discloses that a low-melting LF having a melting point
not exceeding 40°C and containing not less thén a total

15 of 30% of iso- and anteiso-fatty acids of not more than
19 carbon atoms is effective as a hairdressing material.
However, the technology disclosed in the literature
employs a mixture of non-hydroxy fatty acids and hydroxy
fatty acids as it is, viz. without fractionation, and,

20 moreover, it is logical that the mg}tin@’point of any LF
containing not less than a total bgn30% of iso- and
anteiso-fatty acids of not more than 19 carbon atoms
cannot be higher than 40°C. Therefore, the disclosure is
not more than equivalent to érguing that a low-melting LF

25 having a melting point not exceeding 40°C can be an-



-of hydroxy fatty acids in said lownelting LF is in the range of 13-30%

DI SCLOSURE OF THE INVENTION It is an object of the present invention to 10
provide a novel industrial technology for elimnating the aninal odor and
*dark color of LF to nmeet the industry's demand and enabling separation of
hydroxy fatty acids in LF fromthe concom tant non-hydroxy fatty acids.
Anot her object of the invention is to provide a 15 novel hydroxy fatty
acid conposition and a non-hydroxy fatty ggld conposition, which are
different in conposition fromthe |lownelting LF disclosed in the

above- ment i O”EQfEEE‘i'iréé%%meLtFié hat Sifiner Wil&RleOf e idyedti geto 20

provi de various ester derivatives of said hydroxy fatty acids and

non-hydr oxy f 8tbyraghdfe tbrabil looiRidit A atle Hiddioddy Piédict fod O

provi de the use of said hydroxy faftty acids, non-hydroxy fatty acids and

their ester dgrb¢abkVandaexaaiple’ JTablid'd adi aiis e SOBTEIt Loy Odgt s and
drugs for external -7- use. After an intensive research endeavour to

acconpl i sh t hehebpeesencehefi ww-Eaitrys afiddhe i mentlieys fthal 2§atatben
hydroxy fatty acid fraction (HY) occurring 5 in LF and/or its ester with
a | ower abcohatomanp lhe seemsatredsionabliehecn@ssunty hat atley moopbftbed i on
(R of hydroxy fatty acids in said low-melting LF is in the
range of 13-30%.
DISCLOSURE OF THE INVENTION
It is an object of the present invention to
10 provide a novel indﬁstrial technology for eliminating the
animal odor and dark color of LF to meet the industry’s
demand and enabling separation of hydroxy fatty acids in
LF from the concomitant non-hydroxy fatty acids.
Another object of the invention is to provide a
15 novel hydroxy fatty acid composition and a non-hydroxy.
fatty acid composition, which are different in
composition from the low-melting LF disclosed in the
above-mentioned literature.
It is a further object of the invention to
20 provide various éster derivatives of .said hydroxy fatty
acids and non-hydroxy fatty acidé}ll
A still another object of the invention is to
provide the use of said hydroxy fatty acids, non-hydroxy

fatty acids and their ester derivatives as active

25 ingredients of cosmetic products and drugs for external



by subjecting the former serially to conversion to boric acid ester and
vacuumdi stillation and that said boric acid ester of HY can be hydrolyzed
to HY which, in turn, 10 can be fractionated by vacuumdistillation into
a pure [err]- hydroxy fatty acid fraction (ALF) and a pure [err]-hydroxy
fatty acid fraction (WHY). The inventors further found that each of said
HY, NH, ALF and WHY fractions has its own satisfactory 15 characteristics
for use as a material for cosnetic products, and pharnaceutical products for
external use and that their esters, for exdnple sterol esters, also have
their own charggteristic physical properties suited for cosnetic and

topi cal drug products. 20 The present invention has been

devel oped on the basis offibe gﬂoiﬁgg#ggyggﬁeféggéh gngeégﬁggtkgn provi des

a process which conprises treating anol'i I y acid selected fromLF
and its ([err]acé Ii@hcﬂﬂé|oﬁﬁééﬁsge£h¥aih¥§ﬁt3%Eho?O£h% #RAven®Gbd 1O
e -

convert HY in said Tanolin fatty acid to th -8- boric acid ester and
then subj ecti nfpuit® tleREtthO Hydioky Fot¥pcHEmudEshithahi ?lﬂYt)Oo_%%H%&i?g

said boric acid ester of HY fromthe NH contained in said |lanolin fat
aci d and & pr aoeskF campf osi hys hysteryeith aaldwber atcehbd bagsber of HY to
HY and subjecting the reaction mxture to vacuumdistillation to
fractionate Alfepawhtid fiidre theenonehnydnoxpefaptpvaded €pageioa (NH)
by subjecting the former serially to conversion to boric
acid ester and vacuum distillation and that said boric
acid ester of HY can be hydrolyzed to HY which, in turn,
10 can be fractionated by vacuum distillation into a pure a-
hydroxy fatty acid fraction (ALF) and a pure w-hydroxy
fatty acid fraction (WHY).
The inventors further found that each of said
HY, NH, ALF and WHY fractions has its own satisfactory
15 characteristics for use as a material for cosmetic
products and pharmaceutical products for external
use and that their esters, for example sterol esters,
also have their own characteristic physical properties
suited for cosmetic and topical drug products.
20 The present inventioq_has_been°developed on the
basis of the above findings. T
Thus, the invention provides a process which
comprises treating a lanolin fatty acid selected from LF

and its C;_, lower alcohol ester derivatives with boric

25 acid to convert HY in said lanolin fatty acid to the



-products and drugs for external use each containing any of said NH HY, ALF
and WHY, salts thereof, and ester 10 derivatives thereof. The processes |,
of the invention are now described in detail. LF, the starting material for

~use in the process of the invention for the fractionation of NH and HY, may
be a fraction separated fromlanolin by 15 any known nethod, a purified
fraction obtainable fromsaid fraction by the ordinary procedure or the
remai nder of such a fraction after separatjon and recovery of its parti al
fraction such as an [err]-hydroxy fatty acid fracti on or a non-hydroxy

f id f j on. . I . hol f. h
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| sobutanol, efg. a0d §Nep f?%&EfoﬁaﬁobﬁeBQ%Qh{é.ega% f‘)%tr%'f 10 o330 LF in
t he conventional manner. Furthernore, the“starting rmaterial 1T0r F%e

invention'naxafq¥ﬁ £ X4 U Re Ofir Sabft kFndd inaggi&5&§h§&HBeE%QE a gﬁﬁihln

this process o e tnvention, sald lanolin tatty acid Is tredte

boric acid togpnyeptotdes NYEREXYEiHEOHParolyEY ngnaaRYY pR¥dico% k@t ty acids
and | ower al cohol esters thereof, which are Tontained therein 5 to boric

acid estess. edadi CofCli ¥HigY AfdUSEHjEeEtihhi €nBOKEBCREOA MigRuARNEJITBRY
for exanple be boric acid (Herr]BJerr]) or boric anhydride (Blerr]derr])
but boric acihdwumreieti Etatiom eosfraonsofetet ROF. andhiwsyhoric acid
The invention further provides cosmetic
products and drugs for external use each containing any
of said NH, HY, ALF and WHY, salts thereof, and ester
10 derivatives thereof.
| The processes of the invention are now
described in detail. LF, the starting material for use
in the process of the invention for the fractionation of
NH and HY, may be a fraction separated from lanolin by
15 any known method, a purified fraction obtainable from
said fraction by the ordinary procedure or the remainder
of such a fraction after separation and recovery of its
partial fraction such as an e-hydroxy fatty acid fraction
or a non-hydroxy fatty acid fraction. The C1—4 lowerxr
20 alcohol ester of such LF includes g§ter§'with methanol,
ethanol, propanol, isopropanocl, bﬁéénol, isobutanol, etc.
and these esters can be obtained by esterifying said LF
in the conventional manner. Furthermore, the starting
material for the invention may be a mixture of said LF

25 and esters thereof.



treatnment is carried out using about(0.5-5 equivalents 10 (based on the
reaction equival ent determ ned fromthe hydroxyl value of the starting
material fatty acid; the sane applies hereinafter), preferably about 1-3
equi va- lents, of boric acid per equivalent of the starting material fatty
acid fraction at a tenperature of about 15 50- 150[ err] C, preferably about
100-120[err] C, for about 0.5-8 hours. When the proportion of boric acid is
| ess than the above range, unreacted HY is _included in NH to | ower the

purity of NH Conversely, when boric aci d 7°S used in excess of the above

I val ent , It tajl d f
of the excese unfeact od B Ea5 PEBCREE of nERE . bPHaR BB e rae danPd Hover
than the abovefétztg(?eacfdtf‘é’rti@&té&t@ﬂ:ﬁ' Baﬂenaaﬁg%bogoﬁ%%%tn%epr oceed

to a sufficient ent or the reaction tine 1s prolo the ot her

hand, the reagiy 4Eb£§1aqﬁbﬂﬁszéf H?e”ﬂéﬁélyrVﬁ&f%ﬂ?df59€¥teegﬁstgﬂgs to

cause the undesir- abl e col oration his e I catlon

reaction with hswée &rtchSRnePLefONENELESE QPih BRI h¥eaboatdPsBACthErein
pressure or under reduced pressure but is preferably carried out unger a

reduced pressure driwtacid cestapns 100B6ric T@ELid wheER' abl Msé& £8e tagpge of
about 30-1 Torr, with the byproduct water being renoved. The | ower the

pressure is, tHher isch it tsedtmeneanidy ofot i ®amplei bedboByct Reiabove boric
acid treatnent, HY in the starting material lanolin fatty acid is converted
to the (H3BO3) or boric anhydride (3203) but boric acid is

preferred from cost consideration. This boric acid -?

treatment is carried out using about(ﬁ.s-sfgquivalents

10 (based on the reaction equivalent deter;;;;d from the

hydroxyl value of the startiné material fatty acid; the

same applieiahgggipafter), preferably about 1-3 equiva-

lents, °f:£§rif,isid per equivalent of the starting o3

material fafz;-acid fraction at a temperature of about

15 50-150°C, preferably about 100-120°C, for about 0.5-8
hours. When the proportion of boric acid is less than
the above range, unreacted HY is included in NH to lower
the purity of NH. Conversely, when boric acid is used in

excess of the above equivalent range, it entails a time-

20 consuming procedure for removal of the excess unreacted

boric acid. When the reaction tehéerature is lower than
the above range, either the esterification reaction does
not proceed to a sufficient extent or the reaction time

is prolonged. On the other hand, the reaction at a high

25 temperature beyond the range tends to cause the undesir-



10 boric acid ester. By subjecting this boric acid ester to distillation
under reduced pressure, the ester can be easily separated from NH, nanely
non-hydroxy fatty acids and their | ower al cohol esters. Therefore, in this
process of the invention, as 15 t he above reaction mxture is further

subj ected to vacuumdi stillation, the boric acid ester of HY is separated
fromNH This vacuumdistillation can be carried out by the conventi onal
procedure. The degree of vacuumis genemﬂl&Lnot nore than 1 Torr and
preferably chosen from 20 t he range of é%out 0.5-0.001 Torr. The | ower

the pressure igh1d %Mfaaédf‘c;n.i S reLd e%%éi Og;_,-fgiaau%a;Jf%gc&fgye%gwe

so that the coloration and evol ution of odor e drsti é ctan

prevented. ThedHid iddiati TR ' ﬁE%Fﬁ t 4 n about
250[ err] C and 251 prelf erdahlroi} y sel elgit&e%%ézo t he a?jéi eggfagkh%%@[‘e£fé

120- 200[ er r | Cpresstii® tciRAIRIt edubdd Pdss e i€l ds %réiféféﬂﬂf‘t ion and

when the tenperature is within the above-nentioned range, the distillation

yield i s aboutcaz@%edr dutsundganal aldduddt tgesinge of 2Ot 6R%%e arat heoo
desirable fractionation 5 effect of the invention is well inplenented.

However, When Tore ,t @redeatally iin iticy eamrrk tab dbgit 3021 heyepde2EW[err] C,
the distillation yield is increased so nuch that a contam nation of HY into

NH becones r ek odyate wadetr fhedmg heemprvstlict The i YgweBytlodioosi ng t he
proper 10 distillation tenperature within the above range, HY and NH
satisfactory P¥e8§NgE, igel thhey sheirher gy ithe mmacticsm time required.

By the above boric acid treatment, HY in the
starting material lanolin fatty acid is converted to the
10 boric acid ester. By subjecting this boric acid ester to
distillation under reduced pressure, the ester can be
easily separated from NH, namely non-hydroxy fatty acids
and their lower alcochol esters.
Therefore, in this process of the invention, as
15 the above reaction mixture is further subjected to vacuum
distillation, the boric acid ester of HY is separated
from NH. This vacuum distillation can be carried out by
the conventional procedure. The degree of vacuum is
generally not more than 1 Torr and preferably chosen from

20 the range of about 0.5-0.001 Torr. The-lower the

pressure is, the greater is the reduction of distillation
temperature so that the coloration and evolution of odor
of the distillate can be prevented. The distillation
temperature is generally not higher than about 250°C and

25 preferably selected from the range of about 120-200°C.



be easily fractionated and recovered. The NH thus obtained may at tines
contain the unreacted boric acid and the boric acid ester of HY but 15

t hey can be renoved by a procedure simlar to the procedure for renoval of
Tesidual boric acid fromHY which will be described hereinafter and the
resul tant pure product can be utilized in various uses. Mreover, the boric
acid ester of HY can be subjected to hydrolysis 20 reaction, for

i nstance, to elimnate the boric acid in the per se conventional manner to
provi-de a product which is also suited for various uses. The hydrolysis

react | on mentonqdyphov SAN A GAIIEH G {1105 PP FPINCL a8 ordi nary

hydrol ysis 2 I ons. e specific, € redction ¢ e ed

-12- out usi gged sc@llevealamp"éymdr%' % *ﬁ%i:ﬂ%%%%@%%éf&(&&“r&%& , a8

for exanple, an al cohol, "e.g. nethanol, ethano pr opan I'soprop

al cohol , but ¥healiaahal11a8ibn Wleld K UBout s wt%‘i‘ss,l g@%lg%%?f%ﬁyin

n
ket one, 5 nmet hyl i1sopropyl Ketone, etc. This hydr can

al so be carritpé @angey off SR/60¥)0 drite tHO A Y | Eret fhest £6n0f HY in a
suitable water-inmm sci bl e sol vent such as hexane, heptane, benzene, toluene

or the | bke afdfeett bdctthey inverddon aks fweldl | ip Idnanddte. r afotbdvet, 10
solution by neans of said solvent. The resultant HY contains ALF and VHY,
bot h of whi cWwheav&henfrempsrta tiges isanchamamatl ngpd duidle, reksearisdyond
250°C, the distillation yield is incregsed so much that a
contamination of HY into NH becomes remarkable to detract
from the product purity. By choosing the proper
10 distillation temperature within the above range, HY and
NH satisfactory in color, melting point, purity, etc. can
be easily fractionated and recovered.
The NH thus obtained may at times contain the
unreacted boric acid and the boric acid ester of HY but
15 they can be removed by a procedure similar to the
procedure for removal of residual boric acid from HY
which will be described hereinafter and the resultant
pure product can be utilized in various uses. Moreover,

the boric acid ester of HY can be subjected to hydrolysis

20 reaction, for instance, to eliminate the-boric acid in

the per se conventional manner"té ﬁédvide a product which
is also suited for various uses.

The hydrolysis reaction mentioned above can be
carried out in the same manner as ordinary hydrolysis

25 reactions. To be specific, the reaction can be carried



of the inventors, these fractions can be separated from each other and
recovered by subjecting the above 15 hydrol yzate to vacuumdi stillation.
Therefore, the invention further provides a process for fractional recovery
of ALF and WHY. This fractionation of ALF and WHY according to the

I nvention can be carried out by a vacuumdistillation 20 procedure
simlar to that described for the fractionation of NH and HY and the usable
degree of vacuum distilla- tion tenperajjy.e and appropriate distillation
yield are simlar to those nmentioned above. Thus, the degree of vacuumis

not nore thagutbaelink Eorsrolmﬁorcﬁs‘ngfﬁtgﬂhad Wwadfer dite dr2n@eg®hiabout
0.5-0.001 Torr and the distillation -13- tenperature is not higher than

about 250[ er splvent puehenad)l o diplangearnfaadsngl 129: 20Ghetidftornd t he
distillation yield under these conditions is not greater than about 60% and
pref erabl y akahan?Q-,5@¢opandihi 4sopmopyls alablsdl ] IRityh,aldwhdbper the
distillation tenperture is and the lower the distillation yield is, the

hi gher is thetalF ooneeketohe,he.di.staddtans, wethyl rethyyHestome,
distillation tenperature and the higher the distillation yield, the higher

i s the r8coveefhydt ésepraEyl kgtone, etc. TiHes fhudnolwsis compeisien on and
physi cal proper- ties of each of the fractions thus obtained in accordance
with the i nvEAR 8ASCakehEaguhes ioxdd bas Fesadwing e substrate boric

acid ester of HY in a suitable water-immiscible solvent
such as hexane, heptane, benzene, toluene or the like and
extracting the desired fraction from the resultant

10 solution by means of said solvent.

The resultant HY contains ALF and WHY, both of
which have important uses, and according to the research
of the inventors, these fractions can be separated from
each other and recovered by subjecting the above

15 hydrolyzate to vacuum distillation. Therefore, the
invention further provides a process for fractional
recovery of ALF and WHY.

This fractionation of ALF and WHY according to
the invention can be carried out by a vacuum distillation

20 procedure similar to that described for the fractionation
of NH and HY and the usable degr;é'ék vacuum, distilla-
tion temperature and appropriate distillation yield are
similar to those mentioned above. Thus, the degree of

vacuum is not more than about 1 Torr and preferably in

25 the range of about 0.5-0.001 Torr and the distillation



1t contains 30-45% of iso-fatty acids of the 15 following formula I,

30-50% of anteiso-fatty acids of forrmula Il and 10-30% of normal fatty
acids of fornmula Ill, the sumof said iso-fatty acids and anteiso-fatty
acids accounting for at least 60% with a hydroxy fatty acid content of

| ess than 10% 20 Formula |: Iso-fatty acids CHerr]-CH(CH err])nCOOH CH3
n=6-26 Formula Il: Anteiso-fatty acids CH3-CH2-CH ( CH2 ) n-COCH 25

CH3 n=6- 26 -14- Formula I11: mal fatty acids CH err]

(CH err])n-COOH n=8-28 Particularly, of the above-nentioned NH, free

]Icggrg?gdim;n'lt\lsH, " \éﬁ#(%a%dlﬂa g{?%agg?q?%}e?aﬁ a%hgsf er r‘?c? %?P&é %%%Y(AV)

in the range qf, aent-alfl HH0 AL apaidea i degispiiPecfgnoe o
about 160-210.n<HY> It con?é?ns at least 60% o avﬁﬁdrd§y attyiqg aC|ds

of not |ess tRARIW SISO Roorffi tHHAd MOIBY Grdwed OXyhdRt A¥ogei ds of
the following fornmula IV account for 50-70% iso-a-hydroxy fatty acids of

formula V acc@py and prFeiiiviandbviitei 2o-96¥ J | -y dfoxy Fadhymaci ds of
formula VI accounts for 0-15% wth an [err]-hydroxy fatty
5 distillation, the lower the distillation temperture is

and the lower the distillation yield is, the higher is
the ALF content of the distillate, while the higher the
distillation temperature and the higher the distillation
yield, the higher is the recovery rate of WHY.

10 The fatty acid composition and physical proper-
ties of each of the fractions thus obtained in accordance
with the invention can be summarized as follows.

<NH>
It contains 30-45% of iso-fatty acids of the

15 following formula I, 30-50% of anteiso-fatty acids of
formula II and 10-30% of normal fatty acids of formula
III, the sum of said iso-fatty acids and anteiso-fatty
acids accounting for at least 60%, with a hydroxy fatty
acid content of less than 10%.

20 Formula I: Iso-fatty acids ISR AR

CH3-$H(CH2)n-COOH B

CH n=6-26

3
Formula II: Anteiso-~fatty acids

CH3

25 CH

—CH2-$H(CH2)n—COOH

3 n=6426



15 acid content of 0-15% The saponification values are in the range of
about 160-210 and the nelting points of free forns of HY (Japanese
Standards of Cosnetic Ingredients, Method 4) exceed 40[err]C and are
substantially within the range of 50-85[err]C 20 Formul a 1V: Nornma
fatty acids CHerr]-(CH err])n -CHCOOH [err] Formula V: Iso-fatty acids
CHerr] CHCHerr]) 2n-1-CH COCH [err] Formula VI: Anteiso-fatty acids
CHerr]-CH err]-CH (CH [err])[err]n-[err]-{g£COOH [err] (ALF) 5

It contains at |east 60% of a-hydroxy fatty acids of not |ess than 14

carbon at onms, Ryl N0r TRl (8206 dSc st he above formula IV account
for 50-70% iso-fatty acids of formula V account for 10-30% and

anteiso-fatty acid of f(ﬁﬁﬂﬂ§cﬁﬁ) aqespet forpnHglp8§s with 10 an
[err]-hydroxy fatty acid contemt ®f 0-5% The saponifi- cation values are

substantially within rangaicdbdrB3i0 ehdthideabdvéingnPoés Ni| eeréer ns,
t he above standard, Method 4) are higher than 40[err]C and are

substanti al | y fwrins of INH rtenge md 1l tn@Ppeint € (Idpanese StandadFdissofby the
met hod of the invention, HY and NH can be fractionated and purified fromLF
in high pdrityosmetic Ingredients, Method 2) in the range of about 25-
55°C, acid values (AV) in the range of about 140-210 and
saponification values in the range of about 160-210.
<HY>
It contains ét least 60% of a-hydroxy fatty
10 acids of not less than 14 carbon atoms, of which normal
a-hydroxy fatty acids of the following formula IV account
for 50-70%, iso-a-hydroxy fatty acids of formula V
accounts for 10-30% and anteiso-a-hydroxy fatty acids of
formula VI accounts for 0-15%, with an w-hydroxy fatty
15 acid content of 0-15%. The saponification values are in
the range of about 160-210 and the melting points of free
forms of HY (Japanese Standards of Cosmetic Ingredients,
Method 4) exceed 40°C and are substantially within the
range of 50-85°C.
20 Formula IV: Normal fatty acids P
CH,-(CH,) n-CIIH—COOH
OH n=11-22
Formula V: Iso-fatty acids

CH3-CH(CH ~-CH-COOH

l 2)on-1

25 CHy OH n= 5-10



in an expedi ent manner and ALF and WHY differing in the position of

hydr oxyl group can then be separated and purified fromsaid HY by
concentration in high purity. 20 The resultant respective fatty acid
fractions are not only available froma natural source but are pale in

col or and substantially odorless. Furthernore, NH is conposed by
hydr oxyl -free predom nantly branched-chain substances, while HY is conposed
of pol ar hydroxyl 25 groups. ALF, puriti%g as above, is conposed of

hydr oxy -16- fatty acids having a hydroxyl group in the a-position, -
while WHY are Qs t,t ]:d3, A hydroxyl group in the term nal
[err]-position?ﬁBy tﬁé%%étﬁgﬁﬁ%#ga:ﬁ?ﬁtﬁggﬁ?g%ﬁ, the 5 unsaponi fi abl e

materials occurring in tleg comverdg-qQred JLF arewddyd fied concurrently in
the conversion to acid esters &n bgcoﬂganeés ol atizable in the subsequent

vacuumdi stillation so that theycare easily sepgarag=edfirpomthe NH fraction
On the other hand, the unsaponifi-310 able materials concentrated in the

HY fracti on capAb®)finely renoved by the subsequent vacuumdistillation so
that the concentration of unsaponifiables in the final HY fraction is not
hi gh. Each3of the respeclitveochahtipsaaitdd eafsted 08C iods -hydroesan flaetspnvert ed
to a salt by the conventional nethod utilizing its carboxyl group. The salt
i ncl udes wat er acégbublfensokl dessniheny 14| Icalrbome bdlomsg| tof swhdlchasicaada s
fatty acids of the above formula IV account for 50-70%;
iso-fatty acids of formula V account for 10-30% and
anteiso-fatty acid of formula VI account for 0-15%, with
10 an o-hydroxy fatty acid content of 0-5%. The saponifi-
cation values are substantially within range of 165-210
and the melting points (free forms, the above standard,
Method 4) are higher than 40°C and are substantially
within the range of 55-85°C. |
15 Thus, by the method of the invention, HY and NH
can be fractionated and purified from LF in high purity
in an expedient manner and ALF and WHY differing in the
position of hydroxyl group can then be separated and

purified from said HY by'concentration in high purity.

20 The resultant respective fatty acid fractions are not

only available frdm a_natural'géﬁEEe but are pale in
color and substantially odorless. Furthermore, NH is
composed by hydroxyl-free predominantly branched-chain
substances, while HY is composed of polar hydroxyl

25 groups. ALF, purified as above, is composed of hydroxy



W th sodium potassium etc., alkali nmetal salts such as salts with
magnesi um calcium etc., amoniumsalts, 20 am ne salts such as nono-,
di- and triethanol am ne salts, salts with norpholine and so-on. The
resultant NH, HY, ALF and WHY and salts thereof respectively have the

af orenenti oned character- istics and can be incorporated, independently or
in 25 conbi nation, in drugs and quasi drugs for external use, -17- or
cosnetics such as skin cosnetics, hair cosfgtics, nmakeup cosnmetics, etc. in
which the follow ng effects can be expected. The hair cosnmetics nmentioned
above are COS M 6y R ERI Haehig f AT hpa@pbkeat §2BubOihhenBablpdld t3dnc! ude
hair tonics, hair lotions, hair creans, shanpoos and rinses. The nmakeup
cosnetics are winSIetWHy pepdigdiony fettppatiest havihg khayheegyl gup
alia, for purposes of makeup and include foundations, rouges, nascaras,
eyeshadows andirscthon.teimiskl wepssiktion. are 10 vari ous cosnetic
preparations for application to parts of the body other than the parts
menti oned above and i nclBylethe esarshod ovf obbe batvénthohet tiiepr oducts and so
on. Thus, NH and its salt, which are rich in branched fatty acids, are well
spr eadabl & andingfponisf dagple fratenialé no¢chnringt i thef gaoavehtibeadkLy or
scalp hair. Mreover, they do not interfere with percutaneous absorption
but help to prasfa ®starikied eoncwErently hiyrobe aenvensdohntesachid

addi tion, because they do not .
esters and become less volatizable in the subsequent

vacuum distillation so that they are easily separated
from the NH fraction. On the other hand, the unsaponifi-
10 able materials concentrated in the HY fraction can be
finely removed by the subsequént vacuum distillation so
that the concentration of unsaponifiables in the final HY
fraction is not high.
Each of the respective fatty acids (free acids)
15 can be converted to a salt by the conventional method
utilizing its carboxyl group. The salt includes water-
soluble salts, namely alkali metal salts such as salts
with sodium, potassium, etc., alkali metal salts such as
salts with magnesium, calcium, etc., ammonium salts,
20 amine salts such as mono-, di- and triethanolamine salts,
salts with morpholine and so-onjtfxf
The resultant NH, HY, ALF and WHY and salts
thereof respectively have the aforementioned character-
istics and can be incorporated, independently or in

25 combination, in drugs and quasi drugs for external use,



-cont ai n hydroxyl groups, the formation of |actones and 20 | acti des which
Is inevitable with the conventional LF is not observed, thus contributing
to the shelf life of -external drugs and cosnetic products such as creans.
"Furthernore, since NH is conposed of saturated fatty acids, it is little
colored on heating and is excellent 25 I n-oxidation resistance and
thermal stability. Therefore, the present invention further provides
drugs for external use and cosmetics whichjcontain NH or a salt thereof as
an active ingredient. The external drugs and cosnetics according to the 5

Lnvent fon have.2xddiiiad Wit Rl PRI I Thdsr VBdShet £08) | ENCY,

thermal stabilTty, |ty agal nst oxidation, the action to renter the

surface film aﬁggﬁc%éﬁ&r&lﬁ S, DS RALE dife W Bl oW R e E0ELSCLARN O

i nsure a snoot ut aneous respiration, the action to 10 protect the

hair, antim cibieddped@ddN, THEMAEE SddmRRtkclhdnt Yovdd Cbdrs udes the
formation of a stable filmon the surface of the skin or hair, the action

to provide thedsnebil tPregrarhtiiann fd dgpiditidy . tdhtite NAPA ase@d in
external drugs, skin cosnetics and hair cos- 15 nmetics, they inpart such
qual i ties5as dmediukdechminf Hdrecsk) thaaind otomy, rlesiponsesats | hehdxpdos | n

. addition to the above qualities, NHis further excellent in the

di spersi bi lityandf rdyeesand Thiegmakenps cdsnetide onsmpsnstoé the i nvention,
for exanple makeup cosnetics, inport 20 good feeling of use such as
spreadabi | i t ypaepageddofisedipr application to the ﬁace, inter alia, for

purposes of makeup and include foundations, rouges,
mascaras, eyeshadows and so on. The skin cosmetics are

10 various cosmetic preparations for application to parts of
the body other than the parts mentioned above and include
creams, lotions, bath toiletry products and so on.

Thus, NH and its salt, which are rich in

branched fatty acids, are well spreadable and able to

15 form a thin film on the surface of the skin or scalp
hair. Moreover, they do not interfere with percutaneous
absorption but help to provide the skin and hair with
gross and smoothness. In addition, because they do not
contain hydroxyl groups, the formation of lactones and

20 lactides which is inevitable with the conventional LF is
not observed, thus contributing fo the shelf life of
external drugs and cosmetic products such as creams.
Furthermore, since NH is composed of saturated fatty

acids, it is little colored on heating and is excellent

25 in oxidation resistance and thermal stability.



Mor eover, unlike the conventional LF, NH does not produce the | actones and
| acti des associated with hydroxyl groups so that the cosnetic products of
the invention containing this fraction are characterized by good agi ng
resi stance. 25 HY and its salt which are predom nantly -19-
conposed of [err]-hydroxy fatty acids are excellent in enul- sifiability
and noi sture retention and, therefore, are effective for the noisture
retention of the horny layer of the skin apgl of the hair cuticles, thus
bei ng expected 5 to be useful for the prevention of desiccation of the

skin"and hair. Moreover qisdfootde e COREEERE MHOERKYbnIFQURReri t IS

hi ghly sol uble in polar substances. Therefore, the invention turther

provi des drug?ﬁaficpég dffs USEr AL EPSAEIhES £9At AbShAEiESI gni¥phand its 10
salts, ALF and WHY which are fractionated therefromand their salts.

Because all ofccrmiainWH A ansh MY Hewso £X8€| Aendceivibsihyragiand.
hunmect ant properties and are effective in retaining the noisture of the
skin and hai r Thehexteaimel ubnfgd dmd ¢demet tvendc¢edrdingrybnghef the 15
skin and hair and the stabilization of creans, besides being conpatible

wi th pol ais solinwentiamdiave excslenysfanct tosakt prspeoniasnsaght &am i n
accordance with the invention are effective topical drugs, skin-care and
hai r- care cositess remgellency, thermmlk tstabiliyya stabilibtypfaghlinsta salt

thereof and HY or a salt thereof, that is to say a conposition
oxidation, the action to render the surface film of the

skin porous and peimeable to water vapor, the action to
insure a smooth percutaneous respiration, the action to

10 protect the hair, antimicrobial action, improved spread-
ability which insures the formation of a stable film on
the surface of the skin or hair, the action to provide
the film with good sheen and flexibility. Thus, when
used in external drugs, skin cosmetics and hair cos-

15 metics, they impart such qualities as smoothness of the
skin and combing response of the hair. In addition to
the above gualities, NH is further excellent in the
dispersibility of dyes and pigments so that the cosmetics
of the invention, for example makeup cosmetics, import

20 good feeling of use such as spreadability .and good sheen.
Moreover, unlike the conventionéi‘ﬁf, NH does not produce
the lactones and lactides associated with hydroxyl groups
so that the cosmetic products of the invention containing
this fraction are characterized by good aging resistance.

25 HY and its salt which are predominantly



-containing 40% or nore of NH, can be freely adjusted as to the degree of
mani festation of the respective fractions nentioned above and, therefore,
when 25 i ncorporated in a skin cosnetic or a hair cosnetic, - 20-

“provides a still nore effective cosnetic preparation. Furthernore, ALF
according to the invention, nanely a fatty acid fraction, inclusive of its
salt, which contains at |east 60%of [err]-hydroxy fatty acids 5 di spl ays
out standing efficacy for the protection and growh pronotion of the scalp
and hair so that cosnetic products effectt¥®for prevention of hair
graying, for growmh pronotion of hair, for activation of epidermal cells
and for anti dFRRRATED P HIARYGEPRDefabEY| Acédpy2Ye SXFLRASEPS: AR AREUd i d

ALF. The inventors .,of. the present invention further foupd that said HY and
ALF and thei r SbitabhLYEY 1380 801 5FUTS  EOLPRHL PR ARty y CREEETOF Yy coFRe

l'iferati i d | | |s. Particularly, .thei b h
157 nto ALF SEFTTE a0 ERBRRtEPHET TRFENFHAB PEnERB: RORTY ARERFor ot os
the f ti t b .1h b VLt A | ani
praducti on to Fel Tbrabh = f¥ cof nibs rERst  Eafih b lshSabhBIRY pBeRRe0

promt i on A'{’f na rbegrw.fé’éf‘uf”ﬁo%@};{%”%%@?ﬂ{iﬁﬁﬂgf uéésil:@a%@gflebrh;i)?héesDECt ’

too, the F and sal accordin nventi on are suita cosmeti c

products desi aned, fq MLYEN | R8rQ5vEF VL Pce PERECAY 88nRATNE" AYERoxy1
pronotion of
groups, it is highly soluble in polar substances.
Therefore, the invention further provides drugs
for external use and cosmetics containing said HY and its

10 salts, ALF and WHY which are fractionated therefrom and
their salts. Because all of said HY, ALF and WHY have
excellent emulsifying and humectant properties and are
effective in retaining the moisture of the skin and hair,
thus being useful for the prevention of drying of the

15 skin and hair and the stabilization of creams, besides
being compatible with polar solvents, the external drugs
and cosmetics containing them in accordance with the
invention are effective topical drugs, skin-care and
hair-care cosmetics.

20 Particularly a mixturgmqﬁ:NHkgf”a salt thereof
and HY or a salt thereof, that is to say a composition
containing 40% or more of NH, can be freely adjusted as
to the degree of manifestation of the respective
fractions mentioned above and, therefore, when

25 incorporated in a skin cosmetic or a hair cosmetic,



the scalp and scalp hair, nanmely anti-graying, hair grower, epidermal cel
activating or antidandruff 25 cosneti cs. -21- Except that the HY, NH,
ALF and WHY, inclusive of their salts, are used, the external drugs and
cosnetic products of the invention can be manufactured by the per se known
procedures. There is no particular limtation 5 on the proportion of said
active fractions. Cenerally speaking, the proportion in external drugs is
about 0.1- 50% (by wei ght, the sane appligfbpereinafter), pref erably not
nore than about 10% that in creanlike cosnetic products is about 0.1-50%

ferably not ; | cosnetic
yatons 1 abdi oo bon, o dhar Thpect 4 e ReRag pouaa EREReR, oot
cosnetic systens is abouwuf:HemtiVse | NRLF | Ac AOPRENG OLS Qhé‘iﬂpénﬁglbf‘(é hai r

- cosnetic products is about 0.1-90% and that in n naqueous cCrea

cosmeti c produpinfeliys al Fattypaubid. dr&O%hend {heiusivehaaPoes, ssipses and
ot her products is about 0.1-10% The present invention further provides a

fatty acid comdsilt icomteqins/altertedst t66% ©bt@inedrexPyisbeyadey@sdescri bed
met hod of the invention and having the 20 follow ng characteristics.
Thus, the 3 nvelitspdrys euttasared inan -dfficagy f 261 ythei prdtecel orférd referred
to briefly as free NH) conposition derived froma lanolin fatty acid
cont ai ni ng growth promotion of the scalp and hair so that cosmetic

products effective for prevention of hair graying, for

growth promotion of hair, for activation of epidermal

cells and for antidandruff purposes can be obtained by

10 incorporating said ALF.

The inventors of the present invention further
found that said HY and ALF and their salts ha§e the
activity to significantly accelerate the proliferation of
epidermal cells. Particularly, their subsequent research

%15 into ALF and its salt revealed that this fraction not
only ameliorates the function of the horny layer but has
the activity to promote melanin production to help
prevent graying of hair and further contributes to
promotion of hair growth and prevention of dandruff. 1In

20 this respect, too, the ALF and salt according to the
invention are suitable for cosmééié'products designed for
prevention of graying, protection and growth promotion of
the scalp and scalp hair, namely anti-graying, hair

grower, epidermal cell activating or antidandruff

25 cosmetics.



-30-45% of iso-fatty acids of fornmula I, 30-50% of anteiso 25 fatty acids
of fornmula Il and 10-30% of normal fatty -22- acids of formula Ill, the
sum of said iso- and anteiso- fatty acids being at | east 60% wth a
"hydroxy fatty acid content of |ess than 10% and a hydroxy fatty acid
(hereinafter referred to as free HY) conposition derived 5 fromlanolin
and containing at |east 60%of [err]-hydroxy fatty acids of not |ess than
14 carbon atons, of which nornal [err]-hyggfgy fatty acids of formula IV
account for 50-70% iso-a-hydroxy fatty acrds of fornula V for 10-30% and’

antei so-fatty acids of fﬁﬁé@%@-éﬁé@rtﬂélﬁﬁﬁ_NﬁEhAﬂ? afld whe'r EaRYds9%%

fatty acid content of 0-15%" The above-nentioned free NH conposition of the

invention is chara(dsFigeted D dratudde, "Bhé | 84t82hAY SAFdgBanRae cSEARYAEUS
of Cosnetic Ingredients, Met hod 2) are about 25-55[err]C; acid val ues (AV)

in the range qrodifctsor HO anvedlibn 48 banBenefasbaved189- 248. peen the

ot her hand, the above-nentioned free HY conposition is characterized in
that the SVs & kb epredguds abothed60i21Noaparoktiulag pamatatidapanese

St andards of Cosnetic Ingredients, Method 4) are higher than 40[err]C and
20 substmnt il [bhe prdporainge of SHidSaetive. ffhetiors. HYGandraildeg NH
according to the invention can be respectively converted to ester
derivatives bypescingyg theprepdrticni imbéxtarnahotirugs| igi abouhelr 1~
car boxyl groups. The ester derivatives
50% (by weight, the same applies herginafter), preferably
not more than about 10%, that in creamlike cosmetic
products is about 0.1-50%, preferably not more than about
10 15%, that in nonaqueous makeup cosmetic systems is about
0.1-80%, preferably about 1-40%, that in aqueous makeup
cosmetic systems is about 0.1-50%, that in nonaqueous
oil-type hair cosmetic products is about 0.1-90%, and
that in nonagqueous creamlike hair cosmetic products is
15 about 0.1-50% and that in shampoos,_rinses and other
products is about 0.1-10%.

The present invention further provides a fatty
acid composition equivalent to that obtainable by the
above-described method of the invention and having the

20 following characteristics. L Lo

Thus, the invention p;sfiées a non-hydroxy
fatty acid (hereinafter referred to briefly as free NH)
composition derived from a lanolin fatty acid containing

30-45% of iso-fatty acids of formula I, 30-50% of anteiso

25 fatty acids of formula II and 10-30% of normal fatty



25- include sterol esters, sugar esters, 2-ethyl hexanol -23- esters,
hi gher al cohol esters and pol yhydric al cohol esters. These ester X
derivatives can al so be obtained by transesterification reaction with |ower
al cohol esters of the respective fatty acids. 5 The ester
derivatives are now described in further detail below The sterol esters
can be produced by using various sterols of aninmal, vegetable or synthetic
origin. Anong typical sterols are chol esteynl, |anosterol,

di hydr ol anosterol and, as m xtures thereof, 10 i sochol esterol,

sitosterol, StacdRsicld HormAMPESIE) Othe Pk 05t e501d HESUDSHET Rhteiso-
7-dehydrochol esterol and reduc- tion products thereof, and these sterols
can be used alfarttyraditis ddimptdoniedde eoNdiwiomsa dydPexgstetti gatgon
reaction 15 between the lanolin fatty acid (free HY and free NH) of the
i nvention and camtenft tafe lass/chetrerl)$ aah dehydbexpl fyt el £6i@d fromthe
range of esterification conditions heretofore enployed. For exanple, a

m xture of thdhergimaffeminefenial dinl a3 cfwge HY) beompas ttioh dePOved
tenperature of about 100-250[err]C, either-in the absence of or in the
presence 8f af&Efmalpscligcirnss qentainimg aul¥erst Q% dbHrathydodkpri de.
The end-point of this reactjon can be confirned by acid val ue

det er ni nat i onfaWk¥r 8cdgisd Ay ot NP thamvd caTdAn ast@ms, 19 wisich
obj ective st e%%'rm%ﬁ.t %:.r—hgr%r}ogtlys%a%etyogc%i sedog3 yfcasrxljzlloélleaC tIi\Pgaccount for
50-70%, iso-ca-hydroxy fatty acids of formula V for 10-30%
and anteiso-fatty acids of formula V for 0-15%, with an
10 w-hydroxy fatty acid content of 0-15%.

The above—mentioned.free NH composition of the
invention is characterized in that the melting points
(Japanese Standards of Cosmetic Ingredients, Method 2)
are about 25-55°C, acid values (AV) in the range of 140-

15 210 and SV in the range of about 160-210. On the other
hand, the above-mentioned free HY composition is
characterized in that the SVs are in the range of about
160-210 and melting points (Japanese Standards of
Cosmetic Ingredients, Method 4) are higher than 40°C and

20 substantially in the range of 50-85°C. . :=.

The free HY and free.ﬁﬁ ;écording to the
invention can be respectively converted to ester
derivatives by reacting them with a suitable alcohol
utilizing their carboxyl groups. The ester derivatives

25 include sterol esters, sugar esters, 2-ethylhexanol



-24- the fatty acid |ower alkyl ester and sterol to trans- esterification
reaction in the presence of a trans- esterification catalyst such as sodi um
met hoxi de. The sugar ester includes esters with various 5 nonosacchari des
such as gl ucose, fructose, mannitol, sorbitol, sorbitan and starch

ol i gosacchari des such as starch sugars and sucrose. These sugar esters can
al so be produced by any of the various known production processes. By way
of exanple, the desired sorbitol ester 10 _,gan be obtained by heating a

m xture of the starting fatty acid and sorbitol, which is a saccharide, in

I
t he presence.ofegggéyn1ﬂ¥g%§%i%gsfﬁoga%?ké?%{?gglgo@%hgaggg_gg ohbiieam at a

reaction tenperature bf a err] esired sorbitan

ester can be objaifed alrigse @st82CHELIvAEIDEEAEHRCalE02BRUbbtained b
230-250[ err] C ¢ %Psucroses%stZr can bevobtained byathg processlusingyé

sol vent such astgdin®ibybtor iBat d6n( PMELt26ndiviBhNYbwew Baxote1( B¥EQrsOlbft he
so-cal l ed m croenul sion process in which the starting fatty acid materi al

and sugar are rerpetedspaceilvéOfatefubsias.formin the presence of small
amounts of an enulsifier. The esterification reaction for the 2-ethyl-

hexanol est®r can al so beTharesedroderindeivebeasamowoddiscrdbedadint hose
-commonl y enpl oyed. For exanple, a 25 m xture of the starting fatty acid
materi al and 2-ftiwher detail below. The sterol esters can be produced
by using various sterols of animal, vegetable or
synthetic origin. Amongltypical sterols are cholesterocl,
lanosterol, dihydrolanosterol and, aé mixtures thereocf,
10 isocholesterol, sitosterol, stigmasterol, campesterol,
phytostercl, desmosterol, 7-dehydrocholesterol and reduc-
tion products thereof, and these sterols can be used
alone or in combination.
The conditions of the esterification reaction
15 between the lanolin fatty acid (free HY and free NH) of
the invention and any of the above sterols can be
liberally selected from the range of esterification
conditions heretofore employed. For example, a mixture
of the starting fatty acid and sterol ﬁay be heated at a
20 temperature of about 100-256°c, eithexr -in the absence of
sulfonic acid or tin chloride. The end-point of this
reaction can be confirmed by acid value determination.

Where said HY or NH is a lower alkyl ester, the

25 objective sterol ester can also be obtained by subjecting



~-25- hexanol is heated, either in the absence of or in the presence of a
catal yst such as p-toluenesulfonic acid, at a tenperature of about

100- 180[err]C. The desired ester can al so be produced by subjecting a fatty
‘acid lower alcohol 5 ester to ester interchange reaction in the presence
of a transesterification catalyst such as sodi um net hoxi de. The hi gher

al cohol ester includes esters of aliphatic alcohols of not |ess than 12
carbon atons and can be produced in the a% manner as the various kinds 10
of esters nentioned above. The al cohol i'ch is used for t he production of

this type of éefa%% Q@;&a&B&éEeﬂlﬁ lU%§%Te%r %h%lds%’é‘} rtf'i‘ﬂ arfdiai n or

branched. The branched aliphatic ( ar) al cohol inclu anong ot hers,
i so- al cohol segpdrapt ghe9oa! Eeaeltioﬁf ihhenkolhewand foma arkhs- VI and
VIIl; a mxture of such al cohols, for exanplé Lanolin Al cohol HH (a

sterol -free abspbaifLcht@bar cakaokhsl- guybohshisodiie ametiHadilde by sol vent
fractionation of |anolin al cohols; Yoshikawa G| and Fat Co., Ltd),

synt heti c branched al cofthessagalr estkexddedydes esttars?@rithawaidiahise from
Esso Standard, NJCOL 160A, 160B, 181A, 200A and 200C (all manufactured by
New Japans Chembpnasacohatidey, skcheaéxgdakcos@Q0 firilictose ,Civemindaioll ndustri es,
Ltd.), octyl dodecanol available from Henkel International GrbH, and so on.
25 For mul a sprbited, abevhdtan and starch oligosaccharides such as
starch sugars and sucrose. These sugar esters can also
be produced by any of the wvarious known production
processes. By way of example, the desired sorbitol ester
10 can be obtained by heating a mixture of the starting
fatty acid and sorbitol, which is a saccharide, in the
presence of sodium hydroxide, a catalyst, in a nitrogen
gas stream at a reaction temperature of about 190°C.
Similarly, the desired sorbitan ester can be obtained at
15 a reaction temperature of about 230-250°C. The sucrose
ester can be obtained by the process using a solvent such
as dimethylformamide (DMF) or dimethyl sulfoxide (DMSO)
or the so-called microemulsion process in which the

starting fatty acid material and sugar are reacted in an

20 emulsion form in the presence of small amounts of an

emulsifier.

The esterification reaction for the 2-ethyl-
hexanol ester can also be carried out under the same
conditions as those commonly employed. For example, a

25 mixture of the starting fatty acid material and 2-ethyl-



‘-26- [err] Formula VIIl: Anteiso-alcohol CH [err]-CHerr]-CH(CH err])mOCH 5
CH err] m 9-31 The pol yhydric al cohol ester is any ester of an

al cohol (exclusive of sugar) of not nore than 10 carbon atonms and having 2
‘or” nore hydroxyl groups per nolecule. This ester includes, as typical
species, the glycerol 10 ester, pentaerythritol ester, dipentaerythritol
ester and trimethylol propane ester. These pol yhydric al cohol esters can

al so be produced in the same manner as the%%espectlve ki nds of ester
derivatives nentioned above. For exanple, e 15 gl ycerol ester can be

produced by ¢ it prgopspe dEsFEARCh | nde AR G1S abBheeSae 3578n 1ABS. The

pentaerythrito ent aer yt ester can be produced under

heating at ab g&gcg%)feér&e&ag{,@{eé@éhyaébﬁ%oiégngégifsﬁlg atfad at

nitrogen stre stirring he above free NH conposition

and free HY coipasigéeir@rs éHeakont es00nU8n9cest ehedgekyabivestasceadi ng
to the invention respectlvely have di stinct characteristics derived from

the starting faldy oeiprombced dby o jeot g &1 Pattgasbiaf 1okerealedhol
derivatives 25 has characteristics derived fromthe correspondi ng -27-
5 ester to ester interchange reaction in the presence of a
transesterification catalyst such as sodium methoxide.
The higher alcohol ester includes esters of
aliphatic alcohols of not less than 12 carbon atoms and
can be produced in the same manner as the various kinds
10 of esters mentioned above. The alcohol which is used for
the production of this type of ester may be saturated or
unsaturated and straight-chain or branched. The branched
aliphatic (linear) alcohol includes, among others, iso-
alcohols and anteiso-alcohols of the following formula
15 VII and VIII; a mixture of such alcohols, for example
Lanclin Alcohol HH (a sterol-free aliphatic higher
alcohol-glycol mixture available by solvent fractionation
of lanolin alcohols; Yoshikawa 0il and Fat Co., Ltd),
synthetic branched alcohols such as hexadecyl alcohol
20 available from Esso Standard, NJCOL 160Aa, 160B, 181A,
200A and 200C (all manufactured by“ﬁew Japan Chemical Co.
Ltd.), Fine Oxocol 1800 (Nissan Chemical Industries,
Ltd.), octyldodecanol available from Henkel International

GmbH, and so on;

25 Formula VII: Iso-alcohol



:staarting al cohol material. Al of these conpositions and ester derivative
conpositions are of value in drugs for external use and cosnetic products.
The useful ness of said free NH fraction and free HY fraction has already 5
“been poi nted out hereinbefore. The useful ness of the ester derivatives as

I ngredi ents of external drugs or cosnetics is now described. By way of

il lustration, the cholesterol ester of free HY fraction of the invention is
excellent in 10 emulsifiability, hydratpgen potential and noisture
retention property and the cholesterol ester of the free NH fraction is

hi ghly conpati bl e w th dde kit easply absorbable into the skin and does
not cause a sticky sensat3 o {o ?E% skin. 15 The gl ycero

esters of free NH fraction @mgd free HY frachtpp-3gcording to the invention
can be incor- porated in a base for an external drug, a skin-care cosnetic
preparati on Gomndlkd 'VIEI £ Kosetso<capeepalati on to i npart snoot hness to the
skin, good hair nmanageability 20 and ot her excellent feels. Furthernore
t hese help to overcone c:mée-cmfmmmmpﬁmﬁrgy which is associated with

| anolin and lanolin alcohols.“Particularly the free NH fraction, unlike the
ordi nary i F, does not undergo I%ﬁ@onizationmﬁr9+§étide 25 formati on due
to hydroxyl groups and, therefore, inpart -28- longer shelf lives to

alcohol (exclusive of sugar) of not more than 10 carbon
atoms and having 2 or more hydroxyl groups per molecule.
This ester includes, as typical species, the glycerol

10 ester, pentaerythritol ester, dipentaerythritol ester and
trimethylolpropane ester.

These polyhydric alcohol esters can also be
produced in the same manner as the respective kinds of
ester derivatives mentioned above. For example, the

15 glycerol ester can be produced by the process described
in J.A.0.C.S., Vol. 62, 1575, 1985. The pentaerythritol
ester and dipentaerythritol ester can be produced under
heating at about 200-250°C, preferably about 230-240°C,
in a nitrogen stream with stirring.

20 The above free NH composition.and -free HY
composition and the correspondiﬂézégter derivatives
according to the invention respectively have distinct
characteristics derived from the starting fatty acid
material and, in addition, each of the ester derivatives

25 has characteristics derived from the corresponding



Tractionating LF into such free NH and free HY fractions, it is possible to
provi de novel bases for external drugs and skin-care or hair-care cosnetic
preparations 5 exploiting the respective characteristics of the conponent
fatty acids to inpart noist and refreshing feels to the skin and hair far
nore effectively than the conventional glycerol ester of unfractionated LF.
The 2-et hyl hexanol ester of free NH fraction of 10 the invention has an

i nproved conpatibility with nonpolar oils w thout being conmprom sed in the
i nherent characteristics of free NH, is42# in specific gravity and
viscosity and ready to be absorbed, and when used as an ol eagi nous base for
cosnetic preFhenting, ajoohalegnatersial supplk dfethese hoompdeihviogs aangr easy
handle. On the other hand, the 2-ethyl hexanol ester of free HY of the

i nvent i on retester Qerivatine aomnasitions ard red wileadiyedrhgs for

| nproved conpatibility with polar solvents and a good affinity for the skin
to inpart ch&ter@dalsuse And commetds prriuRfist HEhellwsefulmesskofi. The

pent aerythri ol . n di ryt.hritol ers of the free NH and free HY
fractions of i gg&ff_{)&e lﬂ’b@”f‘foéﬁ%%é{%r%%% has aalxeadiych is

sonet i nesg en%%léglt?) h Iariol 'l f}%}? hol s and on the strength of 25 the

respecti ve charac r|§t|cs free HY, -29- offer excellent

spreadability on the s ibnity for the skin. with the
consequent ref reshi ng gﬁ%iﬂyﬁfﬁf¥g§§5§£ tie egt r 'derivatives as

ingredients of external drugs or cosmetics is now
described. By way of illustration, the cholesterol ester
of free HY fraction of the invention is excellent in

10 emulsifiability, hydration potential and moisture
retention property and the cholesterol ester of the free
NH fraction is highly compatible with the skin, easily
absorbable into the skin and does not cause a sticky
sensation to the skin.

15 The glycerol esters of free NH fraction and
free HY fraction according to the invention can be incor-
porated in a base for an external drug, a skin-care
cosmetic preparation or a hair-care cosmetic preparation
to impart smoothness to the skin, good hair manageability

20 and other excellent feels. Furtbg;moféjﬁiheée help to
overcome the problem of allergy'which is associated with
lanolin and lanolin alcohols.

Particularly the free NH fraction, unlike the
ordinary LF, does not undergo lactonization or lactide

25 formation due to hydroxyl groups and, therefore, impart



~conditioning effects on the skin or a good conb-through effect to the hair,
besi des insuring an inproved shelf 5 life to cosnetic and ot her

prepar ati ons.

“invention offer a freedom of control

The sugar esters of free NH and free HY frac- tions of the
over the nonoester content and, as

safe surfactants wth varying HLB nunbers, can be advantageously
10 I n cosnetic preparations and drug products for external
use. Furthernore, the higher alcohol estepg_of free NH and free HY of the

I ncor por at ed

i nvention are low in cloud point and show excellent spreadability on the

skin and a hi
as esters whi

ch do not Iinterfere w

and of fer highrittighbyial LewihespenehlUfeee NEWnGRFR UG ractions,
y inlieu of liquid paraffin which is commonly in use in the

advant ageousl

cosmetic 20 itnflgspoysiBier egapiovide moded bhsws lfioratdxbergiall Rimajove

respective ester derivatives in external drugs and cosnetics, these
derivatives candbskimedare swmbhtdmticaltey cblsmetdne prepasatdornshe HY, NH,
and WHY fractions of 25 the invention and in substantially the sane

proporti ohs

formul ati ons.

10

15

20

25

expl0itingnthei vrepettivehehhaacserfisddosoesE ithevari ous
BEST MODE OF CARRYI NG THE | NVENTI ON | NTO PRACTI CE
component fatty acids to impart moist and refreshing
feels to the skin and hair far more effectively than the
conventional glycerol ester of unfractionated LF.

The 2-ethylhexanol ester of free NH fraction of
the invention has an improved compatibility with nonpolar
oils without being compromiséd in the inherent
characteristics of free NH, is low in specific gravity
and viscosity and ready to be absorbed, and when used as
an oleaginous base for cosmetic preparations, insures a
supple feel without leaving an greasy handle. On the
other hand, the 2-ethylhexanol ester of free HY of the
invention retains the characteristics of the free NY and
yet has an improved compatibility with polar solvents and

a good affinity for the skin to impart characteristic

softness and moist handle to the skin._ -

of the free NH and free HY fractions of the invention are
free from the problem of allergy which is sometimes
encountered with lanolin alcohols and on the strength of

the respective characteristics of free NH and free HY,

QBnéér sheTpabiibiki % ‘F&bﬁu\&%"si MUBnP AndlorRIretHe. phherefore,

h the respiratory function of 'the skin

ALF



*The foll ow ng exanples are intended to describe 5 the invention in
further detail and should by no neans be construed as defining the scope of
the invention. The physical properties of the products obtained in the
“réspective exanples were determ ned in accordance with Japanese Standards
of Cosnetic Ingredients and unless 10 otherw se specified, nelting point
data were generated by Method 2 (ascending .nelting point) of the sane

St andards. Exanples 1-13, shown below, pertain to the fractionation of
lanolin fatty acid. Exanple 1 15 =29~ To 674.3 g of a lanolin fatty

acid nethyl ester (hydroxyl value 49.4) was added 45, 2 f boric¢ acid
(H[err]B[err]ﬁféﬁﬁj?#ﬁ?#kéhﬁi%ﬁF%%é@ e t %Y EE%e§k+%dgE§dap9@9§ure at

b eelbd t o RERAT tgT | thd TS F OB TR Seodedadedt H8EF LIRS Lana,

(815 728 the Rt g, Shifens)of I bV §F Vo, db0d 855P-EBEBYumes,
i d f f id siduye.

e above bogtPete o (A AL I MBS (Hos SALALr g AR LRREQVES ERers | o

DA EILES I eGSR e Graplagtthpror 0e 8 DYdrowy falty
The sugar esters of free NH and free HY frac-
tions of the invention offer a freedom of control over
the monoester content and, as safe surfactants with
varying HLB numbers, can be advantageously incorporated
10 in cosmetic preparations and drug products for external
use.
Furthermore, the higher alcohol esters of free
NH and free HY of the invention are low in cloud point
and show excellent spreadability on the skin and a high
15 compatibility with various polar solvents. Therefore, as
esters which do not interfere with the respiratory
function of the skin and offer high fluidity at low
temperatures, they can be used advantageously in lieu of

liquid paraffin which is commonly in use in the cosmetic

20 industry.

= Tl

As regards the modes of’utilization of the
above respective ester derivatives in external drugs and
cosmetics, these derivatives can be used in substantially
the same manner as the HY, NH, ALF and WHY fractions of

25 the invention and in substantially the same proportions



5 * nant boric acid) and S2, obtained above, are shown below. It should be
understood that the evaluation of odor was carried out by a sensory test
panel of 10 assessors according to the following rating scale with the
eval uation of the starting lanolin fatty acid being 10 used as the
reference (the nmean rating by the assessors is shown). [err] Marked

| nprovenent, substantially odor-free [err] --- Inprovenent, the
characteristic odor of lanolin fatty acids still noted 15 X --- No

i nprovenent The purity was anal yzed by ga®-<hromat ography. <Non- hydr oxy
fatty acid nethyl ester (SI)> Color (GH) [err] 1, acid value = 0.2, SV =
195. 8, O—| valage mentifones] digk pdientlat@df efrd G iomsapnnivdrbbhe material =
0.4 20 % odor = [err] , purity = 90.3 wt. % <Hydroxy fatty acid

met hyl esterﬂ?ﬁ&uiayﬂqns((}ﬂ [err] 18, acid value = 1.3, SV = 169.6, OH
value = 83.2, mp. 47. 6 errLg Exanple 2 25 To 4750 g of the
same |anolin faBEST MORE. RYING THE JaNG A CRIded 318.7
g of boric acid and the reaction was carried out under t he sane conditions
as described in Exanpl &€ fﬂ%??%&ﬁﬂ|Qﬁﬁ@9$ﬁiﬂ%¢e4Bmﬁe@de@a§°s@%§@§Lbd to

m |1 n O[err 01 Torr to recover 2500 recover
Ygfgu51d$stl ati;o 4#5+Jﬁ J further detgll and should by no mgaés be Y

construed as defining the scope of the invention. The
physical properties of the products obtained in the
respective examples were determined in accordance with
Japanese Standards of Cosmetic Ingredients and unless

10 otherwise specified, melting point data were generated by
Method 2 (ascending melting point) of the same Standards.

Examples 1-13, shown below, pertain to the

fractionation of lanolin fatty acid.
Examgie 1

15 To 674.3 g of a lanolin fatty acid methyl ester
(hydroxyl value 49.4) was added 45.2 g of boric acid
(H3BO3) and the reaction was conducted under reduced
pressure at 110°C for 6 hours. This reaction mixture,
354.2 g, was further subjected to vacuum distillation

20 (170°C, 0.1 Torr) to recover 141.2 qf(recévery rate 39.9
wt. %) of non-hydroxy fatty aéid méthyl ester (S1) as the
main fraction and 213.0 g.(recovery rate 6C.1 wt. %) of
boric acid ester of hydroxy fatty acid methyl ester as
the residue.

25 The above boric acid ester of hydroxy fatty



‘hydroxy fatty acid nethyl ester as the main fraction and 2340 g (recovery
rate 48.3 wt. 9% of boric acid ester of hydroxy fatty acid nethyl ester.
They were respectively purified in the same manner ‘as in Exanple 1 to
provi de 10 non- hydroxy fatty acid nethyl ester (S3) and hydroxy fatty
acid nethyl ester (S4). The S3 and $S4 obtai ned above were anal yzed as in
Exanple 1. The results are shown bel ow. <Non-hydroxy fatty acid nethyl
ester (S3)> 15 Color (&H) = 3, acid valgﬁ = 0.1, SV =173.1, H value =
15.1, POV = 3.1, mp. = 30.6[err]C, unsapdnifiable material = 0.8 w. %

Shydroxy fati9oudi BebBrh, Pt eraf hytonPetl, B riAPeRL e SRR Y al e
= 2.5 Sv=1 I = = : . [ = 63.0 w. %
Exanpl e 3 To4§3%iﬁc%%¥€a%§?iﬁégé%gﬁ glﬁgdggﬁél§%§%&1QFéau%%%é'l:?ffﬁﬁﬁ was

added 45.3 ¢ oric acid and the 25 m xture was treated in the sane

manner as Exa elto -33- provide the follow ng ethyl esters.
<Non- hydroxy fatty aci drgéhyha®gtes 68551 €RhAkelCEb TedovaCicdntamie = 0.2,
OH value = 10.1, cloud point = 20[err]C, unsaponifiable naterlgl = 0.5 wm.

%SGOSor 55 ndgtrboripuatiy)=-as8. §2\M obtashisdr axyveat hyeaghdwal Byl oest er
(50) It should be understood that the evaluation of
odor was carried out by a sensory test panel of 10
assessors according to the following rating scale with
the evaluation of the starting lanolin fatty acid being
10 used as the reference (the mean rating by the assessors
is shown). |
® --- Marked improvement, substantially odor-free
o --- Improvement, the characteristic odor of lanolin
fatty acids still noted |
15 X --- No improvement
The purity was analyzed by gas chromatography.
<Non-hydroxy fatty acid methyl ester (S1)>
Color (GH) < 1, acid value = 0.2, SV = 195.8, OH value =
4.4, cloud point = 21°C, unsaponifiable material = 0.4
20 wt.%, odor = @ , purity = 90.3 wt. %.- R
<Hydroxy fatty acid methyl esteri?S§j>
Color (GH) 2 18, acid value = 1.3, SV = 169.6, OH value =

47.6°C

83.2, m.p.

Example 2

25 To 4750 g of the same lanolin fatty acid ester



“Cotor (GH) [err] 18, acid value = 2.0, OH value = 84.2, mp. = 46.3[err]C.
Exanple 4 10 To 400 g of lanolin fatty acid isopropyl ester (OH
value = 45.0) was added boric anhydride (B203) and the reaction was
conduct ed under reduced pressure at 100[err]C for 3 hours. The reaction

"m xture was further sub- jected to vacuumdistillation (140[err]C, 0.5
Torr) to 15 recover 157.9 g (recovery rate 39.4 w. 9% of non-hydroxy
fatty acid isopropyl ester as the main frgmiion and 242.1 g (recovery rate
60.6 w. % of boric acid ester of hydroxy fatty acid isopropyl ester as
the residue. a@%doriqﬂtmaanyﬁelmaéfé@&e@ssm.ﬁxgnafebéﬁe BEQYI dagt he 20
foll ow ng non-hydroxy fatty acid isopropyl-ester (S7) and hydroxy fatty

aci d i sopr opydheedtect(ish) .wad\aadyikdxyut abhdenctNei sapeopyphdesiens( 88) >
Color (GH) [err] 1, acid value = 0.2, SV = 139.3, OH value = 9.7, cloud
poi nt = 12[ erdgsCribeshponiBxiamiple ot erTld redcBi@h mixtifrepddéB4s ferr]

purity = 89.9 wt. % -34- <Hydroxy fatty acid isopropyl ester (S8)>
Col or (GH) [ evas s jesdiatl o ueacuwn i Hlagbos, (006, ue.8177oSr)m p. =
57.2[err]C, purity =61.4 . % Exanple 55 To 500 g of

| anol i n Pat t JFoadiSFMaY 2201 &F (XIFRLXE £a%2. B} - haWtad¥edodsnong of boric

acid and the m xture was treated under the sanme conditions as Exanple
hydroxy fatty acid methyl ester as the main fraction and

2340 g (recovery rate 48.3 wt. %) of boric acid ester of
hydroxy fatty acid methyl ester. They were respectively
purified in the same manner as in Example 1 to provide
10 non-hydroxy fatty acid methyl ester (S3) and hydroxy
fatty acid methyl ester (S4).
The S3 and S4 obtained above were analyzed as
in Example 1. The results are shown below.
<Non-hydroxy fatty acid methyl ester (S3)>
15 Color (GH) = 3, acid value = 0.1, SV = 173.1, OH value =
15.1, POV = 3.1, m.p. = 30.6°C, unsaponifiable material =
0.8 wt. %, odor = @ , purity = 89.1 wt. %, hydroxy fatty
acid content = 3.3 wt. %.
<Hydroxy fatty acid methyl ester (S45>
20 Color (GH) 2 18, acid value = 2.5, SV _= 140.1, OH value =
104.0, m.p. = 43.6°C, purity = 63.0 wt. %
Example 3
| To 500 g of lanolin fatty acid ethyl ester (OH
value = 47.2) was added 45.3 g of boric acid and the

25 mixture was treated in the same manner as Example 1 to



1l to provide the follow ng butyl esters. <Non-hydroxy fatty acid butyl
ester (89)> 10 Color (&H) = 3, acid value = 0.3, OH value = 8.1, cloud

point = 12[err]C, unsaponifiable material = 0.8 wt. % odor = [err] ,
purity = 89.1 wt. % <Hydroxy fatty acid butyl ester (S10)> Color (GH)
[err] 18, acid value = 1.5, OH value = 74.0, mp. 15 = 58.4[err] C

Exanple 6 To 500 g of lanolin fatty acid (OH val ue 50.1) was added 18.4 g
of boric acid and the reaction was carrleg out under reduced pressure at
120[err]C for 6 hours. 20 The reaction product 383.5 g, was further
subj ected to yf@«g@@dtﬁélfafibwﬂnglzgﬁgirégieQSOZ Torr) to recover 93.2 g

a

(recovery rate 24.3 wt non= h tty acid as the main fraction

and 290.3 g (&ms arégyef;ét &eld@@tﬁ§1h¥g£efy (53yby acid boric ester as
t he resi due. These products were resSpectively parified as in Exanple 1

to -35- prowiee tdm)f ﬂlprwgdneaiﬁédéouyzfa@ﬁyvaﬁté ésié) 1ané18ﬁ§r oxy
fatty acid (S12). <Non-hydroxy fatty acid (811)> Col or , acid val ue
= 195.3, SV pdiet 7 IHOAlwesdponifisble mﬁerra34—7b€5r\k€,. ynsaaepi Li abl e
material = 1.6 wt. % odor = [err] , purity 89.4 wt. % <Fydroxy fatty
acid (S13 > | orpxAYy [©r89.88ytactd value = 68.7, SV = 157.4, (H val ue

<Hydroxy fatty acid ethyl ester (S6)>

Color (GH) 2 18, acid value = 2.0, OH value = 84.2, m.p.
= 46.3°C
Example 4

10 | To 400 g of lanolin fatty acid isopropyl ester
(OH value = 45.0) was added boric anhydride (B203) and
the reaction was conducted under reduced pressure at
100°C for 3 hours. The reaction mixture was further sub-
jected to vacuum distillation (140°C, 0.5 Torr) to

15 recover 157.9 g (recovery rate 39.4 wt. %) of non-hydroxy
fatty acid isopropyl ester as the main fraction and 242.1
g (recovery rate 60.6 wt. %) of boric acid ester of
hydroxy fatty acid isopropyl ester as the residue. These
products were purified as in Example 1 to provide the

20 following non-hydroxy fatty acid isopropyl-ester (S7) and
hydroxy fatty acid isopropyl est;; ?58).
<Non-hydroxy fatty acid isopropyl ester (S7)>
Color (GH) < 1, acid value = 0.2, SV = 139.3, OH value =
§.7, cloud point = 12°C, unsaponifiable material = 0.8

25 wt. %, odor = e , purity = 89.9 wt. %.



= 53.1, mp. 60.6[err]C. 10 Exanple 7 In 1000 mM of n-hexane was

di ssol ved 500 g of the boric acid ester of hydroxy fatty acid nethyl ester
obtained in Exanple 2-at el evated tenperature. The sol ution was then washed
With 4 portions of 300 ml each 15 of aqueous nethanol to cleave the boric
acid ester and thereby renpve the boric acid, and the n-hexane was then
renmoved to provide 390 g of hydroxy fatty acid nethyl ester (OH value =
104.0). This hydroxy fatty acid nmethyl esjgr was 20 subj ected to vacuum
distillation (160[err]C,-0-.1 Torr) to recover 130.7 g (recovery rate 33.5

w. % of [erddydbeiip )95{ tétfgnfgégggp#leéggér(?@g% sas the main fraction
and 259.3 ¢ (recovery rate 66.5 wt [err]-hydrOxy fatty acid nethyl

ester as the gReyYsHR: 18] eidid Wé‘I@éKY—f@IB)’ ge¢id meyhyl egt %1(1513)>
- 36- Cblor (&H) [err] 1, acid value = 1.1, SV = 180.1, OH value =

m p. 33. 6] @.]5G, nulls.apormfmﬂﬂ,epmt:euiya* 6134 2wt . 3% odor [err] :
purity = 81L.0w. % <[err]-Hydroxy fatty acid nethyl ester (Sl4)> 5
Color (&H) [@&Exampl® Sacid value = 2.5, SV = 119.8, OH value = 68.1, mp. =
50.8[err]C. Exanple 8 The [err]-hydroxy fatty acid nethyl ester obtained as
the resi due in Exanpl e To, 5000 g,ofvalsarsabirecfadty oacid butyl ester (OH
value = 42.8) was added 45.0 g of boric acid and the
mixture was treated under the same conditions as Example
1l to provide the following butyl esters.
<Non-hydroxy fatty acid butyl ester (S9)>
10 Color (GH) = 3, acid value = 0.3, OH value = 8.1, cloud
point = 12°C, unsaponifiable méterial = 0.8 wt. %, odor =
® , purity = 89.1 wt. %.
<Hydroxy fatty acid butyl ester (S10)>
Color (GH) 2 18, acid value = 1.5, OH value = 74.0, m.p.
15 = 58.4°C.
Example 6
To 500 g of lanolin fatty acid (OH value =
50.1) was added 18.4 g of boric acid and the reaction was
carried out under reduced pressure at 120°C for 6 hours.
20 The reaction product, 383.5 g, was further subjected to
vacuum distillation (170°C, 0:02 To;;) to recover 93.2 g
(recovery rate 24.3 wt. %) of non-hydroxy fatty acid as
the main fraction and 290.3 g (recovery rate 75.7 wt. %)

of hydroxy fatty acid boric ester as the residue. These

25 products were respectively purified as in Example 1 to



«10.  vacuumdistillation (200[err]C, 0.1 Torr) to recover

rate 7.

3 .

% of [err]-hydroxy fatty acid nethyl ester (S15) as the

14.6 g (recovery

mai n

fraction and 185.4 g of residue. <[err]-Hydroxy fatty acid nethyl ester
"(815)> Color (GH) = 11, acid value = 0.8, SV = 120.0, OH value = 15

m p.

| anolin fatty acid nethyl ester (OH value = 64.0 ) (350 g) from which
[err]-hydroxy fatty acids had been renove&aas a solid fraction by sol vent

20 fractionation using petrol eum et her™

S added 15.3 g of boric

90. 3,

= 80.4[err]C, odor = J[err] , purity =52.4 w. % Exanple 9 To the

eatti o pr odies 14 it P TevE R hE R BY. SoVRILARI: SEAMIatrEn |

reaction pro

i Chyﬁnﬁ %&%e‘téﬁ- SRS L3 e Orraciion bs the dise | -ar-
tillate and 169, &; ﬁgyt agglégt%%mg % of a hydroxy fatty acid

e fractions were respectively
®) 1=t 9, psoyddeaifie £0hbeusngstor- hydr,oxy ohatkywaci d

(190[ er
non- 25

nmet hyl

purified as idpExa

met hyl

<Non- hydr®xy £at3yo Achfp et hyd . psteruhSdponi €ohble( febfteridl ac id 6vaue

ester

fract n as’ t s| due

5 ester (S16) and hydroxy fatty acid nethyl ester (Si?

of a

0.3, SV =178.0, OHvalue = 8.5, mp. =31 3[err]C (mp. in free form=

49. 8[ er

90.2 w .

r1g,
%

10

15

20

25

nsedeni £ i @b} eparieyial 85.9. 8tw %.% odor = o, purity =
hydroxy fatty acid content = 1.6 wt. %

<Hydroxy fatty acid (S12)>

Color (GH) 2 18, acid value = 68.7, SV = 157.4, OH value
= 53.1, m.p. = 60.6°C.

Example 7

In 1000 ml of n-hexane was dissolved 500 g of
the boric acid ester of hydroxy fatty acid methyl ester
obtained in Example 2 at elevated temperature. The
solution was then washed with 4 portions of 300 ml each
of agqueous methanol to cleave the boric acid ester and
thereby remove the boric acid, and the n-hexane was then
removed to provide 390 g of hydroxy fatty acid methyl
ester (OH value = 104.0).

This hydroxy fatty acid methyl ester was
subjected to vacuum dlstlllatlon (160°C ~0-.1 Torr) to
recover 130.7 g (recovery rate 33 5 wt. %) of a-hydroxy
fatty acid methyl ester (S13) as the main fraction and
259.3 g (recovery rate 66.5 wt. %) of e-hydroxy fatty

acid methyl ester as the residue.

<a-Hydroxy fatty acid methyl ester (S13)>

10



"<Hydroxy fatty acid nethyl ester (S17)> Color (GH) [err] 18, acid value =
2.1, SV = 152.0, OHvalue = 112.3, mp. = 41.8[err]C Exanple 10 15

,The boric acid ester of hydroxy fatty acid nethyl ester obtained as the
distillation residue in Exanple 9 (160 g) was dissolved in 120 m of nethyl
et hyl ketone at elevated tenperature and the solution was washed with 4
portions of 60 m each of |ukewarmwater to 20 hydrol ytically renove the
boric acid. The-nethyl ethyl ketone wasjghen renoved to provide 128 g of
hydroxy fatty acid nmethyl ester (OH value = 102.3). This hydroxy fatty acid
net hyl estercydsrspbiigcked,t acvacvmud st il hat son=( 18Q[.ar,rlda W lhelarr) to
25 recover 45.0 g (recovery rate 35.2 wt. % of [err]-hydroxy - 38-
fatty acid nechys, emtpr €S38).6ag,t iasaponidiabillel aateaidl83 G.@ aft.resi due.
<[err]-Hydroxy fatty acid nmethyl ester (S18)> Color (GH) [err] 1, acid
value = 0.5,%0bdarue & 16Bu®itymm p. 82.0 8t.1Rkerr]C, odor = [err] , purity =
80.6 wt. % Exanple 11 The non-hydroxy fatty acid nethyl ester obtained in
Exanpl e 2, the-REpdrdxpyfatry &atidymethglneshelr ¢Sfidr)>obtained in Exanple 7
and the [err]-hydroxy fatty acid 10 nmet hyl ester obtained in Exanple 8
were respectCobdy hHGH) okyi8d ariH #Alugueods SsobVt Fod 18f. Sso@HImadypdy oxi de

68.1, m.p. = 50.8°C.
Example 8
The w~-hydroxy fatty acid methyl ester obtained
as the residue in Example 7, 200 g, was subjected to
10 vacuum distillation (200°C, 0.1 Torr) to recover 14.6 g
(recovery rate 7.3 wt. %) of e-hydroxy fatty acid methyl
ester (S15) as the main fraction and 185.4 g of residue.

<@-Hydroxy fatty acid methyl ester (S15)>

Color (GH) 11, acid value = 0.8, SV = 120.0, OH value =

15 90.3, m.p. 80.4°C, cdor = ® , purity = 52.4 wt. %.

Example 9

To the lanolin fatty acid methyl ester (OH
value = 64.0 ) (350 g) from which e-hydroxy fatty acids
had been removed as a solid fraction by solvent

20 fractionation using petroleum ether was added 15.3 g of
boric anhydride and the reaction{&ag:carried out at 100°C
for 2 hours. The reaction product, 344.5 g, was then
subjected to vacuum distillation (190°C, 0.005 Torr) to
recover 175.4 g (recovery rate 50.9 wt. %) of a non-

25 hydroxy fatty acid methyl ester fraction as the dis-



*to provide a non-hydroxy fatty acid fraction, an [err]- hydroxy fatty acid
fraction and an [err]-hydroxy fatty acid fraction, respectively. The

anal ytical data on each 15 fraction are presented bel ow. <Non-hydroxy
fdtty acid (S19)> Color (GH) [err] 1, acid value = 177.8, SV = 188.3, COH
value = 11.0, mp. = 48.9[err]C, purity = 92.0 wt. % hydroxy fatty acid
content = 2.4 w. % 20 <[err]-Hydroxy fatty acid (S20)> Color (G = 3,
acid value = 171.3, OH value = 151.9, mpy;= 79.6[err] C, transparent
melting point = 75.4[err]C, saponification value = 183.6. <[err]-Hydroxy
fatty acid (S2h)ratee and0léd. { @) (relovésy tryebugy 71 140, 5%8 Qgeval ue =

101. 5, -39- mp. = 115.8[errJC. Exanpl®e 12 A lanolin fatty acid with a
nel ting poi nthyfrpdy ALty Qovs methyl abetet Of BA¥EidnSASr thadreBiAuk . est er
5 with an acid value of 0.6, a saponification value of 165.3, a hydroxyl
val ue of 44. Zhede UnsaPEivris abdte béspeéetivelt. Piranded asl on Eiknptal ue of
14. To 18.7 kg of this starting nethyl ester was added 0.62 kg of boric
acid to preparecd lprdaide toe fesleving nondxpdpdey 10atti. acili meebydr was
subj ected to vacuumdistillation (190[err]C, 0.05 Torr) to provide 53% of a
non- hydr éxy festiter a3 b hreand | hedtexy f fatty onckhdpetlsyl hestesi (827)8. 8 kg

<Non-hydroxy fatty acid methyl ester (S16)>

Color (GH) = 1, acid value = 0.3, SV = 178.0, OH value

8.5, m.p. = 31.3°C (m.p. in free form = 49.8°C),

unsaponifiable material = 0.8 wt. %, odor = & , purity
10 90.2 wt. %, hydroxy fatty acid content = 1.6 wt. %.

<Hydroxy fatty acid methyl ester (S17)>

Color (GH) 2 18, acid value = 2.1, SV = 152.0, OH value =

112.3, m.p. = 41.8°C

Example 10

15 The boric acid ester of hydroxy fatty acid
methyl ester obtained as the distillation residue in
Example 9 (160 g) was dissolved in 120 ml of methyl ethyl
ketone at elevated temperature and the solution was
washed with 4 portions of 60 ml each of lukewarm water to

20 hydrolytically remove the boric acid. . The-methyl ethyl
ketone was then removed to provigé 158 g of hydroxy fatty
acid methyl ester (OH value = 102.3).

This hydroxy fatty acid methyl ester was

subjected to vacuum distillation (160°C, 0.1 Torr) to

25 recover 45.0 g (recovery rate 35.2 wt. %) of a~hydroxy



*(47% of a hydroxy fatty acid nethyl ester fraction. The latter boric acid
ester was hydrolyzed to renove boric 15 acid to provide a hydroxy fatty
acid nethyl ester frac- tion with a color (GH value of [err] 18, an acid
vdl ue of 1.3, a hydroxyl value of 78.1 and a nelting point of 56.9[err]C.
This hydroxy fatty acid nethyl ester, 5.5 kg, 20 was subjected to vacuum
distillation (160[err]C, 0.05 Torr) to recover 1.4 kg of [err]-hydroxy
fatty acid nethyl ester. This fraction wag_further hydrolyzed as in Exanple
11 to provide the following [err]-hydroxy fatty acid (S22). <[err]-Hydroxy
fatty acid (B22iy 28ia fRlAyI Bker {5100k MGl Yo (vl uiey -

169. 4 onitication value = = 70.3[err] C, transparent
mp. = 76. 5[g3rhC§ 5@S§gg@ah§able material = 1. 4 mﬂ. % purify = 82.8 w.
% Exanple 13 Usi ng 105 kg of the sane starting material as
used in Ean&EHﬂraraﬂgl 2attlyyaefidbawithydcCiedtethq gugcedure of Exanple 1 was
otherwi se repeated to prepare the boric acid ester. This ester was
subj ect ed t ocydenuQGHISkKi Il,abicad ¢alecr J0C5,0.085 vEAug = A 8@y de. pl
non- hydroxy 10 fatty acid met hyl ester fraction 1 (38.0% and a residue
fraction51. ¥h24abd8Ce pdeirdee of apuirdityl =nd$ .feumtther® .subj ect ed t o vacuum
distillation (195[err]C, 0.01 Torr) to

Example 11

The non-hydroxy fatty acid methyl ester
obtainéd in Example 2, the c-hydroxy fatty acid methyl
ester obtained in Example 7 and the e-hydroxy fatty acid

10 methyl ester obtained in Example 8 were respectively
hydrolyzed with an aqueous solution of sodium hydroxide
to provide a non-hydroxy fatty acid fraction, an a-
hydroxy fatty acid fraction and an w-hydroxy fatty acid
fraction, respectively. The analytical data on each

15 fraction are presented below.
<Non-hydroxy fatty acid (S19)>

Color (GH) =< 1, acid value = 177.8, SV = 188.3, OH value

= 11.0, m.p. = 48.9°C, purity = 92.0 wt. %, hydroxy fatty
acid content = 2.4 wt. %.
20 <a-Hydroxy fatty acid (S20)> NS 3

Color (GH) = 3, acid value = 17125,16H value = 151.9,
m.p. = 79.6°C, transparent melting point = 75.4°C,
saponification value = 183.6.

<w-Hydroxy fatty acid (S21)>

25 Color (GH) = 9, acid value = 110.5, OH value = 101.5,



‘recover a non-hydroxy fatty acid nethyl ester fraction 2 15 (16.9% and a
residue fraction 2 (43.0% . The boric acid ester residue fraction 2 was
hydrol yzed to renove boric acid and thereby provide 45.9 kg of hydroxy
"fatty acid nethyl ester. This hydroxy fatty acid nethyl ester was subjected
to vacuumdistilla- 20 tion (160[err]C, 0.03 Torr) to recover
[err]-hydroxy fatty acid nethyl ester with a color (GH) value of 1+, an
acid value of 0.2, a hydroxyl value of 16299 and a nelting point of
63.9[err]C. This product was hydrolyzed as in Exanple 11 to 25 give the

foll ow ng a-hydsoxy {pgtyeacid (S23). -41- <[err]-Hydroxy fatty acid
(S23) > Col or ( = 3+, acid value = 179.9, OH value = 175.9,

saponi ficati opxambue £2190.6, mp. = 63.9[err]C, transparent mp. =
78.6[err]C, unsaponifiable material = 1.2 wt. % 5 The

conposition of each of Ahkaheliy fattlyfaetdi wnshoht aenedngnpbliatabgve
exanpl es was anal yzed by gas chromat ography. The results are shown in
Tabl es 2-5. Tabgl2°Q dxsnpeéehjbated to give a sEXrtihg methfX esBer EX 4

EX. 5 sanple code S1 S5 S7 S9
Distillat?on wektipezmtackd vatue]|€f 0.6, a saponificationh7®alue of 140
170 Distillation pressure (Torr) 0.1 0.1 0.5
0.1 165.3, a hydroxyl value of 44.2, an unsaponifiable

material of 1.8% and a color (GH) valge of 14. To 18.7
kg of this starting methyl ester was added 0.62 kg of
boric acid to prepare the boric acid ester as in Example
10 1. This ester was subjected to vacuum distillation
(180°C, 0.05 Torr) to provide 53% of a non-hydroxy fatty
acid methyl ester fraction and, as the residue, 8.8 kg
(47%) of a hydroxy fatty acid methyl ester fraction. The
latter boric acid ester was hydrolyzed to reﬁove boric
15 acid to provide a hydroxy fatty acid methyl ester frac-
tion with a color (GH) value of 2 18, an acid value of
1.3, a hydroxyl value of 78.1 and a melting point of
56.9°C.
This hydroxy fatty acid methyl ester, 5.5 kg,
20 was subjected to wvacuum distillation (160°C, 0.05 Torr)
to recover 1.4 kg of a-hydroxy f;£t§;acid methyl ester.
This fraction was further hydrolyzed as in Example 11 to
provide the following ao-hydroxy fatty acid (522).
<a-Hydroxy fatty acid (S22)>

25 Color (GH) = 4-, acid value = 184.2, OH value = 169.4,



Distillation yield (w. % 39.9 39. 6 39. 4

39.0 Non-hydroxy fraction n-Cerr] -Clerr] (even n ber) 18.

18.0
1.6

EX.

10

15

20

25

17.8 - 17.5 n-C (err]-Cerr] (odd [err]n nunber)

1.5 1.2 - l.0iso-Clerr]-Cerr]

32.6 32.1 anteiso-(Jerr]err] 35.5
38.3 38.5 Sub total 90. 3 90. 2
89.1 Hydroxy fatty acid fractisgL (even nunber)

1.3 1.4 n-C[err]-CJerr] (odd number) iso-Clerr]-Ce

Qa%onificati@:rﬁvalue = 10}43 @anteiso-LIegrie€ferr] Sub total
1. 1.6 7 G hers 8

8-tiansparent9-m?.p . = 4. 5T°€IbJ insdpctit EabIN9. material =
7 EX.

EX. 10 Sanple code
83;6 %, pur:.f@l& BXxt8 Wtatison tenperature ([err]C
190 160 Distillation pressure (Torr)
&thgle 13 0.005 0.1

Using 105 kg of the same starting material as
used in Example 12 and 2.7 kg of boric acid, the
procedure of Example 1 was otherwise repeated to prepare
the boric acid ester. This ester was subjected to vacuum
distillation (170°C, 0.05 Torr) to provide a non-hydroxy
fatty acid methyl ester fraction 1 (38.0%) and a residue
fraction 1. '

The above residue fraction 1 was further
subjected to vacuum distillation (195°C, 0.01 Torr) to
recover a non-hydroxy fatty acid methyl ester fraction 2
(16.9%) and a residue fraction 2 (43.0%).

The boric acid ester residue fraction 2 was
hydrolyzed to remove boric acid and thereby provide 45.9
kg of hydroxy fatty acid methyl ester. This hydroxy
fatty acid methyl ester was subjected to vacuum distilla-
tion (160°C, 0.03 Torr) to recover a-hydroxy fatty acid
methyl ester with a color (GH).v;iﬁg of 1+, an acid value
of 0.2, a hydroxyl value of 162.9 and a melting point of
63.9°C.

This product was hydrolyzed as in Example 11 to

give the following a-hydroxy fatty acid (S23).

1
35.
0.8
rr]

8

1

EX.

S11



‘Distillation yield (w. % 24. 3 33.5 50.9
35. 2 Non- hydr oxy fractlon n-Clerr] -Cferr] (even nunber)

18.6 2.4 17.8 2.5 (odd nunber)

"1.%6 - 1.1 - iso-Cerr]-Cerr]

34.2 4.7 33.2 4.2 anteiso-CJerr](err]

35.0 5.3 37.9 5 8 Sub total 31

89. 4 12. 4 90.2 Hydroxy fatty acid fraction
(even nunber) 2.4 %B 1 1.9 57.8
so-qLerr]. g iprfvarony fatty adid (s23)> *° g 0.4

17.0 a“te'sczéaf%f](éﬁfr£]3+, Agid value8? 579:9 OH vglfe®= 175.9, .

2.3 Sub tot

Fzgeriable 4_%gPon1f1%iflon value 8-£90.6, m'%x g% .9°C tZaﬁspgaﬁ%Fe 6.9
code . csaznsaponlf%lébﬁahaf'wxy—f 1a9twen %.
rrqemq-qew](omjnmmm)

iso-Clerrd-Cferr] The compositios. &f each of thdé fat SQCld
-Cerr]-Cerr] : 3.4 3.5 Hydroxy tatty acid

fractions obtained in the above examples was analyzed by

gas chromatography. The results are shown in Tables 2-5.

Table 2
Example No EX. 1 EX. 3 EX. 4 EX. 5
Sample code Ss1 S5 S7 S9
Distillation
temperature (°C) 170 170 140 170
Distillation
pressure (Torr) . 0.1 0.1 0.5 0.1
Distillation
yvield (wt. %) 39.9 39.6 39.4 39.0
Non-hydroxy fraction .
n-C
(evéﬁ né%ber) 18.1 18.0 17.8 17.5
(odésnumger) 1.6 1.5 1.2 1.0
iso- C12 C30 35.1 34.5 32.6 32.1
anteissd- Cll-c3l 35.5 36.2 38.3 38.5
Sub total 90.3 90.2 89.9 89.1
Hydroxy fatty acid
fraction Fe 2l
n-C, ,-C '
(evéﬁ n%%ber) 0.8 1.0 1.3 1.4
(odésnu%ber) - - - -
anteiso- C15 C25 - - - -
Sub total 0.9 1.1 1.6 1.7

—— . —— ————— . —— - —— . — . — g — p WS — S — T LS e e s G T S W W D ES S S M S W — - — - ——
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*fraction n-Cerr]-C[err] (even nunber) 54. 6 55.9

n-Clerr]-Cerr] (odd nunber) 3.2 3.2
JSo-Clerr]-Clerr] - 22.1 21.8 anteilso (Jerr]-Cerr]
3.°0 3.3 G hers 6.3 6.6 Table 5
Exanpl e No. EX. 8 Sanple code S15
Distillation tenperature ([err]C 200 Distillation pressure
(Torr) 0.1 Distillationyield (w. 9
7.3 Nydroxy fatty acid fraction - Normal Terr]-C28
17.0 [err]-C30 Table 29-4 [err]-C32
3.4 [err]-C34 e e Jotal _____
52.4 Qhers gxample No. EX. 6 457 -#4: 3he cpgmeigc products
prepared using_the_ahave- e
' Sample code Si1 S13 S16 518
Distillation
temperature {°C) 170 160 190 160
Distillation
pressure (Torr) 0.02 0.1 0.005 0.1
Distillation
yield (wt. %) 24.3 33.5 © 50.9 35.2
Non~hydroxy fraction
n-C15-Cqg
(evéil number) 18.6 2.4 17.8 2.5
n-C, .-C
(0d&>nufiBer) 1.6 - 1.1 -
iso-C -C30 34.2 4.7 33.2 4.2
anteidd-c30c 35.0 5.3 37.9 5.8
Sub total 89.4 12.4 90.2 12.5
Hydroxy fatty acid
fraction
n-C, ,~C
(evdh néfber) 2.4  58.1 1.9 57.8
n-C, .-C
(odésnuﬁger) ' - 3.5 - 3.5
iso—C14—C24 - 16.9 0.4 17.0
anteiso-Cls—C25 - 2.6 - 2.3
Sub total 2.4 81.0 2.3 80.6



obt'ai ned non-hydroxy fatty acid fractions, hydroxy fatty acid fractions and
their salts of the invention are shown in the foll ow ng Exanples 14-35. 5
Exanpl es 14-19 and Conparative Exanples 1-6 As shown bel ow in Tables 6-8,
vani shing creans, enollient (nutritive) lotions and enollient (nutritive)
creams (Ex. 14-19) were prepared using S9 and S10 of Exanple 5 and S19, S20
and S21 of Exanple 11. 10 Using stearic acid, lanolin fatty
acid and their esters in |lieu of the above, sanples, control skin- care
cosnetics (REF 1-6) were prepared in othéfwse the sanme manner. |In the

tabl es presented bel ow; the ffgﬁfgﬁ@g 15 abbrevi ati ons are used to denote
various ingredients. SA _Stearic acid, LF:. Lanolin fatty acid, SALC

D S G D G Gl ey - S S s TR S S S AL e ) W S T - k. S — GBS S St . 45 um e B

Stearyl alcohgl ﬁygﬁﬁ Butyl stearat LFL PA: LLan Eln fatty acid isopropy
ester, GLYNS&,igguxﬂiﬁ_luumﬁu£&E§¢§§%2Qf%___ﬁtfl?-9§Opher0| acet at e,
-POBZ: p- Hydr amhere cdsgest er ALY: A yggpol P% Propyl ene gl ycol, KOH

Pot assi um hydraxide - MOEQ10-_ Pol yoxyet hyl ene( i nonool eate, PGVBA:

Propyl ene gl wuil-Hgpdyasteaf ed €6 i P EOCE10: Pol yoxyet hyl ene(10) cetyl
et her, -45n-RAlRA . | sopropyl palmtate, AAGA: Lanolin acetate, MWAX
M crocrystal | i(uosl : Candeli3|s wax, 3.0
iso-C, ,-C 3.9 2.7
el 30
emweidbonyey A 3
Hydroxy fatty acid
fraction
n-C, ,-C
(evid ndfiber) 54.6 55.9
n-C S-C1 .
(od& numger) 3.2 3.2
iso-C, ,-C 22.1 21.8
c1l4 524
amteitd-ciiCys 3.0 7353
Others 6.3 6.6
Table 5
Example No. EX. 8 )
Sample code S15 o
pistillation
temperature (°C) 200
pistillation -
pressure (Torr) 0.1
pistillation
yield (wt. %) 7.3 e
Hydroxy fatty acid fraction - - I
Normal
w-C28 17.0
w-C30 29.4
0-C32 3.4
w-C34 _ 2.6
Total 52.4



Tio: Titaniumoxide, PIG Inorganic pignent, CSALC. Cetostearyl alcohol,
LL: Liquid lanolin, 5 CMC. Car boxynet hyl cel | ul ose sodi um ODL: Cbtyl
dodecanol , Myl PA: Isopropyl nyristate, CAWAX: Carnauba wax, MOWAX:

M érocrystalline wax, R201: Red 201, R202: Red 202, YAI: Yel | ow al umi num
chel ate, R223: Red 223, 10 Et OH95: 95%)Ethanol, | SA: |sostearic acid,
| -vht: L-Menthol, EOPODTD: Pol yoxyet hyl ene(12)- pol yoxypropyl ene(6) decyl
tetradecyl ether, DL-TCP: dI-[err]-Tocopng%gl, 13BG 1, 3-Butyl ene glycol,
EQCC020: Pol yoxyet hyl ene(20) sesqui ol eate, ABGDO.  Avogado oiI TAY:

Tal low fatty acid triglygpgr EQ%meE\!.\éX ah%ftfso% red uéd}y dve-
EOBA20: Pol yoxyet hyl ene(20) behenyl ther 0 Pol yo ethylene(60)

sorbitol tetrggkgaahed aan-hydﬁ&ysfﬁétfah&axm&wﬁﬁ( 3)1&&:*&%31
| auryl sulfate (40%, LHSNa: Sodium |l auryl sulfate (30@@ Lauroyl

di et hanol ani daciB@SAPEEG:iBakyahlykhee rgkuiels dfsitda dnfrentAon ¥ ighown
al cohol, P70: Liquid paraffin, 25 MOEQ  Pol yoxyet hyl ene nonool eat e,

-46- TEA: Tri ¢hhahel SollhewifihiOExEhplest agel35.0DL: Soft |anolin fatty acid
octyl dodecyl, TCP: d-[err]-tocopherol acetate,
: 5 Examples 14-19 and Comparative Examples 1-6

As shown below in Tables 6-8, vanishing creams,

emollient (nutritive) lotions and emo%lient (nutritive)
creams (Ex. 14-19) were prepared using S9 and S10 of
Example 5 and S19, S20 and S21 of Example 11.

10 Using stearic acid, lanolin fatty acid and
their esters in lieu of the above samples, control skin-
care cosmetics (REF 1-6) were prepared in otherwise the
same manner.

In the tables presented below, the following

15 abbreviations are used to denote various ingredients.

SA: Stearic acid, LF: Lanolin fatty acid,
SALC: Stearyl alcohol, SABt: Butyl stearate,
LFIPA: Lanolin fatty acid isopropyl ester,
GLYMSA: Glycerol monostearate,
20 TCP: Tocopherol acetate, POBZ: p-Hydroxybenzoic ester
GLY: Glycerol, PG: Propylene.;ifgsl,
KOH: Potassium hydroxide,
MOE010: Polyoxyethylene(10) monooleate,
PGMSA: Propylene glycol monostearate,

25 EOCE10: Polyoxyethylene(10) cetyl ether,



*MBECS: Pol yoxyet hyl ene sorbitan nonostearate (EQ20), 5 OALC. d eyl

al cohol, CLEH. High-nelting lanolin fatty acid chol esterol ester, LEEO3:
Polyoxyethylene | auryt ether (3 EO, LEE023: Pol yoxyethyl ene |auryl ether
(23 EQ), LDEAM Lauric diethanol am de, BEALC. Behenyl alcohol, 10

TOECS: Pol yoxyet hyl ene(40) sorbitol tetraol eate, BHI: Antioxidant, BG

1, 3-Butylene glycol, PAB: Preservative/antimcrobial agent, CEALC. Cetyl

al cohol, SS6.5: Sucrose stearate (HLB = 665), HYECE: Hydr oxyet hyl cel | ul ose,
15 LHSAM Anmoni um | auryl sul fate, LADBE: Coconut oil fatty acid am ne

propyl betaine, . PPGH t et spha PROTE: Anlnal r.of ei n
ror ol yoato. - BREER: TECROBYR BakiiRatel “Afoat EhRiop} Soer 1
REF. 2 A SA - MCWAX: Mi058c5ygfslllne wax, E%N%AX: Can@;#fila wax,

- S20 Tio: @thn um 8xPde PIG: Inor anJ.cS ent 4.0
4.0 4.0 OTAO EABLT oo ganic>Piment, | i
LFI PA CSALC: Cetostearyl alcohol, LLﬁ-@lé%ld lanolin, 8.0
1.0 - - S10 - 7. -

5 CMC: Carboxymethylcellulose sodium,

ODL: Octyl dodecanol, MYIPA: Isopropyl myristate,
CAWAX: Carnauba wax, MCWAX: Micrbc;ystalline wax,
R201: Red 201, R202: Red 202,
YAI: Yellow aluminum chelate, R223: Red 223,
10 EtOH95: 95% Ethanol, ISA: Isostearic acid,
1-Mnt: L-Menthol, EOPODTD: Polyoxyethylene(12)-
polyoxypropylene(6) decyl tetradecyl ether,
DL-TCP: dl-a-Tocophercl, 13BG: 1,3-Butylene glycol,
EOCO20: Polyoxyethylene(20) sesguioleate,
15 ABGDO: Avogado oil,
TGLY: Tallow fatty acid triglyceride,
pWAX: Paraffin wax, Si: Silicone o0il,
EOBA20: Polyoxyethylene(20) behenyl ether,
EOTOAS60: Polyoxyethylene(60) sorbitol tetraoleate,
20 EOLHSTEA: Polyoxyethylene(3) trlethanolamlne lauryl
sulfate (40%), LHSNa: Sodium lauryl sulfate (30%),
LDEAD: Lauroyl diethanolamide,
DSAPEG: Polyethylene glycol distearate,
LA: Lanolin alcohol, P70: Liquid paraffin,

25 MOEO: Polyoxyethylene monooleate,



“GLYMSA 2.0 2.0 2.0 2.0 TCP 0.2

0.2 0.2 0.2 POBz 0.1 0.1 0.1 0.1 B
Gay 4.0 4.0 4.0 4.0 PG 10.0
‘10. 0 10.0 10. 0 KOH . 0.4 0.4 0.4 0.4
Puri fi ed-wat er 61.3 61.3 61.3 61.3 Tot al 100.0

100. 0 100. 0 100. 0 Production process: The above A and B ingredients
were respectively blended and heated to 7Qf err]C and B was gradual | y added
to Awith stirring. The stirring was continued for a while, after which the

i xture vas vekieOmAAh Wiiihd, MR oL dhEoLY] ST 0n vas then

allowed to cool to roomtenperature u agl tation. -48- Table 7

| ngr edi ent ODL. gOth BénolGin Ii@FStt]f adid ockyldddecth A SA

- 0.2 Slgcp: d-a—tocopherol acetate, 0.1 - S21

0.2 0.1 - Cet anol 1 5 1.5

1.5 1. 5MBEOSal éPthJyoxyethylene 3Idrbitan 3nc£hostearaté3 PEOZO ). 3.0 LA
2.0 2.0 2.0 P70 10.0

10.0 5 10. OAMEEODaeyl alcohol, 2.0 2.0 2.0 2.0
TCP 0.2 0.2 0.2 0.2 _

CLEH: High-melting lanolin fatty acid cholesterol
ester, LEEO3: Polyoxyethylene lauryl.ether (3 EO),
LEEO23: Polyoxyethylene lauryl ether (23 EO),
LDEAM: Lauric diethanolamide, BEALC: Behenyl alcohol,
10 TOEOS: Polyoxyethylene(40) sorbitol tetraoleate,
BHT: Antioxidant, BG: l,3-ﬁutylene glycol,
PAB: Preservative/antimicrobial agent,
CEALC: Cetyl alcohol, §556.5: Sucrose stearate (HLB =
6.5), HYECE: Hydroxyethylce;lulose,
15 LHSAM: Ammonium lauryl sulfate,
LADBE: Coconut oil fatty acid amine propyl betaine,
PPG5: PPGS5 Ceteth 10 phosphate,

PROTE: Animal protein hydrolysate.



"POBZ 0.1 0.1 0.1 0.1 B QY
3.0 3.0 3.0 3.0 PG 5.0 5.0
5.0 5.0 TEA - ' 1.0 1.0 1.0 1.0
Putified-water 72.0 72.0 72.0 72.0 Tot al
100.0 100.0 100.0 100. 0 Production process: The sane as
above. Table 8 Ingredient EX. 18 EX 19 REF. 5 REF. 6 A
Beeswax 2.0 2.0 _47_2 0 2.0 SALC
5.0 5.0 5.0 5.0 SA -
8.0 - LF 5 - - 8. 0 S19
i 3.0 i . gppTable 6 8.0 5.0
- - Squalene . __._ 400 2 100 ______1 10.0 _____10.0 PGVBA
3.0 3. 0rngrediedt0 3.0 E%lfh EX. 15 REF. 2 Ogrgr. 4.0 1.0
1.0 TCP e L2 D2 Q2 0.2 PRz
0.1 ~0.7A sa 0.1 0.1 QY - 10.0 4.0 - 4.0
4.0 4.0 B 1RG - 80 - 8@ 18.6 8.0
TEA S19 1.0 1. 210 -1.0 Purified water
57.7 57.820 57.7 197.07 Totdd.0 -100.0 100.0
100. 0 100. 0 SALCA9- Product|0n4pmocess4 .he sanE(Bs abowg. 0

SABt - 8.0 -

LFIPA - - - 8.0

S9 8.0 1.0 - . -

S10 - 7.0 - -

GLYMSA 2.0 2.0 2.0 2.0

TCP 0.2 0.2 0.2 0.2

POBZ 0.1 0.1 0.1 0.1

B GLY 4.0 4.0 4.0 4.0

PG 10.0 10.0 10.0 10.0

KOH 0.4 c.4 0.4 0.4

Purified-water 61.3 61.3 61.3 61.3

Total 100.0 100.0 100.0 100.0

Production process: The above A and B ingredients were
respectively blended and heated to 70°C and B was
gradually added to A with stirring. The stirring was
continued for a while, after which the mixture was well
homogenized with a homomixer. The emulsion was then

allowed to cool to room temperature under agitation.



*Ten fenmale testers (aged 19-55 years) were instructed to use the vanishing
creans (1), enollient lotions (2) and enollient creans (3) prepared as
above 5 and intervirewed for texture, spreadability on the skin and the

“feeling of use. The results are shown in Table 9. Table 9 Texture
Spreadability Feeling of use Good Not good Good Not - good Good Not

good EX. 14 9 1 8 2 10 0 EX. 15 9

1 9 1 10 0 REfg.1 1 9 2 8
0 10 REF. 2 5 5 6 4 5 5 EX 16

8 2 7 3 Tpable 73 EX. 17 8 2 7

3 8 2 REF. 3 2 8 3 7 3 7
REF. 4 4 B LT L S /SR 6.EX-_18.__ 9 1

8 2  Ingredfent 1 EX. #8. 1610gx. 16 REF. 3 9 REF. 41 10
0 REF. 5 dm e O S . 2 S P Q-REE~--6- 3

5 5 A sa 4 6 Exanpl es 20- 25-and Conpagati ve Exanples 7-12 As

shown bel ow i n MAabl es 10- 12, nmakeup products, nanel ¥ foundat2on (ol eagi nous
oi ntnment type, $Xion type) and rodge (stOck type) were prepared using S7
and S8 of Exan®2l4, S9 and S10 of.Exanpl .5 and S19 and S26 of Exanple 11

(EX. 20-25). |rCekrrelon, controllnbkeup prdducts %REF. 7-12)5Swere prepared
usi ng pal mtic Petrolatum 3.0 3.0 .0 3.0
LA

2.0 2.0 2.0 2.0

P70 10.0 10.0 10.0 10.0
MOEO10 2.0 2.0 2.0 2.0
TCP 0.2 0.2 0.2 0.2
POBZ 0.1 0.1 0.1 0.1

B GLY 3.0 3.0 3.0 3.0
PG 5.0 5.0 5.0 5.0
TEA 1.0 1.0 1.0 1.0
Purified-water 72.0 72.0 72.0 72.0
Total 100.0 100.0 100.0 100.0

Production process: The same as above.

Table 8

Ingredient EX. 18 EX. 19 REF. 5 REF. 6

A Beeswax 2.0 2.0 2.0 2.0
SALC 5.0 5.0 5.0 5.0
SA - - 8.0 -
LF - - - 8.0
S19 - 3.0 - -
520 8.0 5.0 - -
Squalene 10.0 10.0 10.0 10.0
PGMSA 3.0 3.0 3.0 3.0
EOCE10 1.0 1.0-. .- 1.0 1.0
TCP 0.2 0.2 0.2 0.2
POBZ 0.1 0.1 0.1 0.1
GLY 4.0 4.0 4.0 4.0

B PG 8.0 8.0 8.0 8.0
TEA 1.0 1.0 1.0 1.0
Purified water 57.7 57.7 57.7 57.7

————— — — —— i ——— " —— " . DO ——| . Gy — e W T AR e N W — o > Gt . SV I A S e . —



*-50- acid, stearic acid, nyristic acid, lanolin fatty acid, their esters,

castor oil, etc. in lieu of the above sanples. Table 10 | ngredi ent

EX. 20 EX 21 REF. 7 REF. 8 Base P70 T 24.2 24. 2 24. 2
24. 2 PAl PA - 15.0 - LFI PA -

- - 15.0 S7 15.0 5.0 - - S8

- 10.0 - - Cet anol 2.0 2.0 2.0 2.0
AAGA 3.0 3.0 3.0 _49_ 3.0 MOWAX 7.0

7.0 7.0 7.0 Ozocerite 8.8 8.0 8.0 8.0 CAWAX
0.5 0.5 0.5 0.5 TCP 0.2 0.2 0.2

0.2 POBZ Producti®nl groces% sl The Gahe as &é‘\r&o' or Ti O

15.0 15.0 15.0 .0 Kaolin 15.0 15.0 15.0
Tal c 6.0 Ten ferfhle té%ﬂérs (a d)f§1§5 years) were 4.0

4.0 4.0 4.0 Tot al -100.0° ~ 100.0 100. 0

Producti on p&@@&&@ctE@et&om@@lﬁﬁﬁ%ﬂkﬁﬂﬁhﬁﬁ@wcrémMEX@ﬂ) sl Biehty, the :
base ingredients were blended and nelted to unlforn1con5|stency by heati ng.
The col or mM lomdsonadded tamd leeoldlilent assams X( 3N CotdEav=d s | dbhove

5 and interviewed for texture, spreadability on the skin

and the feeling of use. The results are shown in Table

9.
Table 9
Texture Spreadability Feeling of use
Good Not good Good Not good Good Not good

EX. 14 9 1 8 2 10 0
EX. 15 9 1 9 1 10 0
REF. 1 1 9 2 8 0 10
REF. 2 5 5 6 4 5" 5
EX. 16 8 2 7 3 7 3
EX. 17 8 2 7 3 8 2
REF. 3 2 8 3 7 3 7
REF. 4 4 6 5 5 4 6
EX. 18 9 1 8 2 9 1
EX. 18 10 0 9 1 10 0
REF. 5 1 9 2 8 1 9
REF. 6 3 7 5 5 4 6

Examples 20-25 and Comparative Examples 7-12

As shown below in Tables 10-12, makeup
products, namely foundation (ole;&i;;us ointment type,
lotion type).and rouge (stick type) were prepared using
S7 and S8 of Example 4, S9 and S10 of Example 5 and S19
and 520 of Example 11 (EX. 20-25). In addition, control

makeup products (REF. 7-12) were prepared using palmitic



‘was kneaded through a roll mll. After color adjustment, the conposition’
was cool ed under agitation, cast in a container and allowed to cool.

Jable 11 Ingredient EX. 22 EX 23 REF. 9 REF. 10
Base A SA - 2.4
- LF - - -
S19 1.2 -
S20 2 4 L;go_ -
PGVBA 2.0 2.0 2.
CSALC acid, stearic ac1d(lm&rlsﬂlézif%$ lanolin f&kﬁ& acid, g-
LL .
P70 their esters, castdx ®il, etc3.ih lieu of thé%.ibove 3.
MAI PA - - 8.5
LFI PA samples. - - - 8.
S7 4.0 S8
8.5 4.5 - Table -10rcp
0.2 0.2 0.2 0.2 POBZ
0.1 Of~——=7"7————"- U r——"-"—°- O T Base B oM ————===—=
0 2 oIngredient 0.2 EX. 20 0 BXBad#k niREF- 7 REF. 8
0.5 gg;; """"" 05~ "77777° TTTTTWE """""""""""
4.0 4 4.0 O T
1.1 P70 1.1 : I:“IEAIfI?E‘éi‘&\later24 263.8 63.8
638 63.8 CO€§:§ oz 150
15.0 5.0 - -
SS - 10.0 - -
Cetanol 2.0 2.0 2.0 2.0
AAGA 3.0 3.0 3.0 3.0
MCWAX 7.0 7.0 7.0 7.0
Ozocerite 8.0 8.0 8.0 8.0
CAWAX 0.5 0.5 0.5 0.5
TCP 0.2 0.2 0.2 0.2
POBZ 0.1 0.1 0.1 0.1
Color
TiO 15.0 15.0 15.0 15.0
Kaolin 15.0 15.0 15.0 15.0
Talc 6.0 6.0 6.0 6.0
PIG 4.0 4.0 4.0 4.0
Total 100.0 100.0 100.0 100.0

Production process: The color ingredients were
admixed. Separately, the base ingredients were blended
and melted to uniform ccnsxstency by heating. The color
mix was added to the molten base mix and the composition
was kneaded through a roll mill. After color adjustment,
the composition was cooled under agitation, cast in a

container and allowed to cool.

o' ooNOoO !



8.0

“TiO 8.0 8.0 8.0
Tal c 4.0 4.0 4.0 4.0
Pl G g.s. g.s. g.s g.s. Total

-"100.0 100.0 100.0 100. 0 Production process: The steps 1-5 descri bed
bel ow were followed. 1. The color materials were m xed well and pul veri zed.
2. Separately, base A ingredients were blended and nelted by heating. 3. To
prepare base B, purified water was warnedl=0 70[err] C and bentonite was
added. Then, a dispersion of -52- carboxynet hyl cel | ul ose Na in propyl ene
gl ycol was added and di ssol ved, fol Makd® By addition of triethanol anine. 4.
The color mx 1 was added to the base B mix with stirring. After conpletion
of addition, ~the-mrxtore-—was-5~~-subjected. g Toituidmiti= ;WUTESSIng 5.
The col or di 3PEFSASRNE was heat X0 225] &% @hnREBre HafER & 2 to

80[ err] C and=2-mag-added o 4 ~arder —constant ST Ty~ THE 3T1TTi ng was
conti nued unBRFetAe conposition had cooled to roonkée erature. 10

Tabl e 12 |ngred€§ EX. 247 EX. 25 REF REF. 2, Base Castor
oi | - 40.°6.. 40. 6f§% - 10.0

S19 -
- - S10 S20 . - 40.6 2. 430 6 - -

PGMSA 2.0 .
CSALC 0.2 .
LL 2.0 .
P70 3.0 .
MATPA - - .
LFIPA ' - - -
s7 - -
S8 8 -
TCP 0

0

0
Bentnite 0
PG 4
TEA 1

3

A - ——— ——— ————— Y —— A > — > - S — T . . S _ oy T o U G — . S S S R - > S S —— - t— =

Production process: The steps 1-5 described below were
followed.
1. The color materials were mixed well and pulverized.
2. Separately, base A ingredients were blended and
melted by heating.
3. To prepare base B, purified water was warmed to 70°C

and bentonite was added. Then, a dispersion of



“Beeswax 5.0 5.0 50 5.0 Lanolin 5.0

5.0 5.0 5.0 ODL 15.0 15.0 15.0 15.0

Y1 PA - - 10.0 - LFIPA -

- ¢ - 10.0 S7 _ 10.0 6.0 - - S8
10.0 4.0 - - CANVAX 7.0 7.0 7.0

7.0 CAWAX 2.0 2.0 2.0 2.0 Qzocerite 4.0
4.0 4.0 4.0 MOWAX -55.0 6.0 6.0 6.0 TCP
0.2 0.2 0.2 0.2 POBZ 0.1 0.1 0.1

0.1 Col or Tidarboxymethylcelldlfse Nalifl propylefie glycbdlOwBa0iadded

1.0 1.0 1.0 1.0 R202 2.0 2.0 2.0

2.0 YAl and dissolvddp followed by addftion of. 6rR22Banolamine. 0.1
0.1 0.1 0.1 Total 100.0 100.0 100.0 100.0

u

53- Productd on The eskor Thix phswas ngdded echesther baBeeBdmdxawdthel ted to
ni f orm consi stency by heating. To this m x was added the col or ingredients

and the mi xtSfiening evediteni cpepletion af addétrioni | theTRéxgumpowRS on was

5

to sol i dity.suthieghedgr

subj ected to re-pelting,: def oaped, cast into a contai ner and quenched
Qmﬁéh

%ﬁ;ﬁrﬁ}&ltgﬁgcessing.

5. The color dispersion 4 was heated to 75°C and the
base A mix 2 to 80°C and 2 was added to 4 under constant
stirring. The stirring was continued until the
composition had cooled to room temperature.

10 Table 12

Ingredient EX. 24 EX. 25 REF. 11 REF. 12
Base
Castor oil - - 40.6 40.6
S9 -
s10 40
Beeswax 5
Lanolin 5.
ODL 15 .
MYIPA - - .
LFIPA - - - 10.
S7 -
S8 -
CANWAX
CAWAX
Ozocerite
MCWAX
TCP

bt
CQONMPLNIOO

. . . .

L[] L] . .
FNOODOOOO
QOAPNIPO
. L) . [ ] * * - .
HEFNOODOOOO



~foundations (1), lotion type foundations (2) and |lipsticks (3) were tested
i'n the sane nanner as the skin cosnmetics. The results are set forth in

Tabl e 13. 10 Tabl e 13 Consi st ency
“Spreadability Degree of satisfaction Good Not good Good Not good

Good Not good EX. 20 8 2 10 0 9 1 EX 21
9 1 10 0 10 0 REF. 7 2 8 1

9 1 9 REF. 8 5 5 -53- 5 5 5 5 EX
22 10 0 9 1 9 1 EX 23 10 0

9 1 ProdOQction0pRBEesg: The base ingredientlks were kended 1

9 REF. 10 4 6 4 6 4 6 EX. 24 8

2 8 and melted togunifo;mExonggstenqy by heat@ng Tp this 1

10 0 REF. 11 2 9 REF. 12 5

5 4  mix gas aldded4‘che °919>‘€aﬁ=ﬁlgé'§d2@n3'-§ andl Géwpézrlamree &l es

13-20 As shown in Tg bles 14-17, .the hair-car, prod cts, nanely hair tonics,

hair |otions®VRALY FéQﬁEsgﬁdu§F&€|& &R ?Eg?mﬂﬂ?l OTheras

pr epar ed usin 7 an 8 of ex Ie nd, S19,

D 5205 and U396 F St By P&~ BE T RS AT AR o st TG & R RRe s

- (REF. 13- Zo)aﬂﬁrSugﬁgﬂgae%oug EQdHQ&n‘tﬁ%e oleaglnous ointment type
foundations (1), lotion type foundations (2) and

lipsticks (3) were tested in the same manner as the skin

cosmetics. The results are set forth in Table 13.

10 Table 13
Consistency- Spreadability Degree of
satisfaction
: Good Not good Good Not good Good Not good

EX. 20 8 2 10 0 9 1
EX. 21 g 1 10 0 10 0
REF. 7 2 8 1 9 1 9
REF. 8 5 5 5 5 5 5
EX. 22 10 0 9 1 ] 1
EX. 23 10 0 9 1 10 0
REF. 9 1 9 1 9 1 9
REF. 10 4 6 4 6 4 6
EX. 24 8 2 8 2 9 1
EX. 25 9 1 ] 1 10 0
REF. 11 2 8 2 8 1 9
REF. 12 5 5 4 6 4 6

Examples 26-33 and Comparative Examples 13-20

As shown in Tables 14-17, the hair-care
products, namely hair tonics, hair lotions, hair creams
and liguid cream shampoos (EX. 26-33) were prepared using

S5 and S6 of Example 3, S7 and S8 of example 4 and S19,



acid, stearic acid, isostearic acid, lanolin fatty acid, their esters,

1

tallow fatty acid triglyceride, castor oil, 5 etc. in lieu of the bove
sanpl es. Table 14 I ngredi ent EX. 26 EX 27 REF. 13 REF. 14
Et OH95 70.0 70.0 70.0 70.0 Castor oil -
- 1.0 - LFI PA - - 1.0 S5
- 0.5 - S6 1.0 0.5 - - I SA
- - 0.1 - LF -54- - -
0.1 S19 - 0.1 - - S20 0.
- - 820 amd lsAdhtof Example 11.0.In addi®idn, con®rél haire. 1
EOPODTD 1.0 1.0 1.0 1.0 DL-TCP 0.2
0.2 0.2 care Prcul3RG (REF. 13-20) wér@ prepaged using3pglmitic3. 0
POBZ 0.1 0.1 0.1 0.1 Purified water 24. 6
24.6 24 a-id, Brehariin sicid, isostearic aocbdp langdip fat¥goagid,100.0
Production process: The ethanol -sol uble ingredients and the water-sql uble
i ngredi ents wdvedn extmns v 3l k0w - fabEy cCHR| Friginceriaer nGaghaTt RéL,
aqueous sol ution was added t.o: the ethanol solution. The resultant
honpgenedus @fpositt i et THhe 2lRVe SHFBY®Ee a fini shed product. - 55-
Table 14
Ingredient EX. 26 EX. 27 REF. 13 REF. 14

EtOHY5 70.0 70.0 70.0 70.0

Castor oil - - 1.0 -

LFIPA - - - 1.0

85 - 0.5 - -

S6 1.0 0.5 - -

ISA - - - 0.1 -

LF - - - 6.1

' S19 - 0.1 - -

S20 0.1 - - -

1-Mnt 0.1 0.1 0.1 0.1

EOPODTD 1.0 1.0 1.0 1.0

DL-TCP 0.2 0.2 0.2 0.2

138G 3.0 3.0 3.0 3.0

POBZ 0.1 0.1 0.1 0.1

Purified water 24.6 24.6 24.6 24.6

Total 100.0 100.0 100.0 100.0

Production process: The ethanol-soluble ingredients
and the water-soluble ingredients were respectively dis-
solved well with stirring and the aqueous solution was
added to the ethanol solution. The resultant homogeneous

composition was filtered to provide a finished product.



*Table 15 Ingredlent
1.0
1 0 S9 -

- SA

EX. 28 EX. 29 REF. 15 REF. 16 Castor oi
LFI PA
- 0.5 ' - - S10

- - 4.0 S19

Product i on proc§§§t°#h@l§ane as above.
EX. 30 EX. 31 SgeEEA

- LF
0.8

- - - S20 2.5 3.0
- S21 - =55- 1.0 - -
.5 0.5 0.5 ECCCO20
.0 DebIerPls 0.1 0.1
0.1 &Y 5.0 5.0 5.0 5.0
----------- fr¢------6-¢t--—=—-—-6-t-——==—— -+ E=COO5 -
10. Dngredient. o 10EB.p@8i f E&d 8t eREF. 15 7®EF. 16 73 3
78T8~Jotat———TT--———==—=———== I60-0~""100 0 """~ “T00O~ 100.0
-56 Tabl & PB Ingr%g1ent
17 REF. 18 A "SA 0.5 4.0
_ S10_ 0. = g o, 54208819_ ] - 4.0
SA - - 4.0 -
LFr - -
s19 1l
S20 2
s21
Cetanocl 0
EOC020 1
DL-TCP 0
GLY 5
POB2 0
E£0HSS 10
Purified waterx 78

~J =

Production process: The same as above.



vS21 - 0.4 - - Cet anol 3.0 3.0

3.0 3.0 P70 25.0 25.0 25.0 25. 0 PWAX

4.0 4.0 4.0 ° 4.0 ABGO 5.0 5.0 5.0 5.0
TAY - - 10.0 - LFI PA - -
- 10.0 S5 10.0 2.0 - - S6

- 0.8 - - S 0.2 0.2 0.2 0.2
ECBA20 1.5 1.5 1.5 -56-1. 5 EOTOAS60 1.0

1.0 1.0 1.0 GLMSA 1.5 1.5 1.5 1.5 TCP
0.2 0.2 0.2 0.2 POBZ Table 16 0.1 0.1 0.1 0.1
B 13BG 5.0 5.0 5.0 5.0 Purified water 39.5
39.5 39. 539 5-Jotab e $060~6~~-3+06 -3 -~~-~E33--3 100.0

Producti on prmgesdierdtie A ingredEEnt 30weEE.bBandB&Fand 7nelRE®d 38 heati ng at
80[err] C. Separatetys-B-was-heated-to-about-85FerrHE-~Hrerr~-A-was added to
B under consdanAstirring and the resultant conpos#t-ion was -al | owed to cool
to room tenper &Eire. -57- Table %7 |Ingredient - 450 32 EX 33
REF. 19 REF. %gw PA = -- 4.0 0.8 1.0 = -

s21 T -
Cetanol 3
P70 25
PWAX 4
ABGDO 5
TGLY
LFIPA
S5
S6
Si
EOBA20
EOTOAS60
GLMSA
TCP
POBZ
B 13BG 5.
Purified water 39
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Production process: The A ingredients were blended and
melted by heating at 80°C. Separately, B was heated to
about 85°C. Then, A was added to B under constant
stirring and the resultant composition was allowed to

cool to room temperature.



*LFt PA

0.2 -
EQLHSTEA
15.0
DSAPEG
0.2 0.2
Purified water
100.0 100.0

15.0

- - - 1.0 S7
- S8 - 0.8
0-0 30.0 30.0 30. 0 LHSNa
15. 0 LDEAD 3.0 3.0
2.0 2.0 2.0 2.0 TCP
0.2 POBZ 0.2 0.2
48. 6 48. 6 48. 657~ 48.6 Tot al

100. 0 Production process:

3.0

0.

evenly nmelted by heating at 70-80[ ermrgdleand al | owed to coo
tenperature with constant stirring. Ten female (aged 19-55 years) and 10
mal e (aged 206-65-years)—parel-i-si-s--wer-e-4-nsid-uct-ed-4.0-use-1est_the hair

tonics (1),

Ragreddentns (2),

2

The above ingredients were

1.0

15.0
3.0
0.2
0.2
100.0

to room

haiBX .cr3amEX.3)3ANKREF Ui 9l RERM Zhanpoos.

The results ere-set-fortR--r-Fabil-e-t8~------b8--labl-e-18-Hais-sheen

Manageability PAIPA Feeling of use-Good Not good 1.00od Net good Good
Not good EX. 26LFIPA 16 4 - 16 - 4 - 116 4
EX. 27 14 S7 6 -, 141.0 0.2 - 14 - 6 REF. 13
8 12 EOLHSTER 12 o0 & '43 SR Ko °
14 6 LHSNa 95.0 15%0 15.0 15.0

LDEAD 3.0 3.0 3.0 3.0

DSAPEG 2.0 2.0 2.0 2.0

TCP 0.2 0.2 0.2 0.2

POBZ 0.2 0.2 0.2 0.2

Purified water 48.6 48.6 48.6 48.6

Total 100.0 100.0 100.0 100.0

Production process:

The above ingredients were evenly

melted by heating at 70-80°C and allowed to cool to room

- temperature with constant stirring.

Ten female (aged 19-55 years) and 10 male (aged

20-65 years) panelists were instructed to use-test the

hair tonics (1), hair lotions (2), hair creams (3) and

ligquid cream shampoos.

Table 18.

The results are set forth in



‘EX® 28 19 1 18 2 18 2 EX. 29

19 1 18 2 18 2 REF. 15 8
12 8 12 8 12 REF. 16 9 11

8 ~ 12 10 10 EX. 30 9 1 19

1 19 . 1 EX 31 9 1 19 1

19 1 REF. 17 2 18 1 19 1

19 REF. 18 8 12 6 -5g- 14 8 12 EX
32 17 3 16 4 17 3 EX 33

16 4 16 4 Tableld 8 2 REF. 19 4

16 4 16 4 16 REF. 20 10 10

8 12 cmemeae {0 PR — 1O =X 8- ~34- 4 - 4-h -s- exanpl e, - an-emi si on

- type mascara was prepiadd shieem non- hy Mtamagdaiiditaei d fFeslimn( ise The
formula is shown in Tabke-to--Fabi-e--E5-—ngr-eth-ef~—mmc e c e e
Anount A Non- hydr o@poldat Nptagodd S1IGood Not good Good NoH.godd0

5.0 Beeswax ====—memmmmem— e e e <= O--Cet-afrot——-
2.0 Carbon bEZgk26 16 -~ -4 16 4 260 B LHBNa
0.3 PG EX. 27 .14 - 6 14 6 b Hydroxglet hyl
cel lulose REF. 13 8 12 0.8 pAB 12 8 1
Trace PerfunBEF. 14 6 14 6 14 Trdce Puri¥4ed water
a.s. EX. 28 19 1 18 2 18 2

EX. 29 19 1 18 2 18 2

REF. 15 8 12 8 12° 8 12

REF. 16 S 11 8 12 10 10

EX. 30 9 1 19 1 19 1

EX. 31 9 1 19 1 19 1

REF. 17 2 18 1 19 1 19

REF. 18 8 12 6 14 8 12

EX. 32 17 3 16 . 4 17 3

EX.33 16 4 16 4 18 2

REF. 19 4 16 4 16 4 16

REF. 20 10 10 8 12 10 10

Example 34

In this example, an emulsion type mascara was
prepared using non-hydroxy fatty acid fraction(S11). The

formula is shown in Table 19.

Table 19

Ingredient Amount

A Non-hydroxy fatty acid (S11) 5.0
P70 5.0
Beeswax 3.0
Cetanol 2.0
Carbon black 2.0

B LHSNa 0.3
PG . 3.0
Hydroxyethyl cellulose 0.2
PAB Trace
Perfume Trace

Purified water g.s.



“-59- Production process: The A and B ingredients were respectively heated
and evenly adm xed. Then, A was added to B, and after thorough m xing, the
conposition was cooled to provide an enul sion-type mascara. A 5 simlar
enul sion type nascara can be obtai ned by using a-hydroxy fatty acid (S23)
in lieu of non-hydroxy fatty acid (S1l). Exanple 35 In this exanple, an oi
type bath preparation 10 was prepared using non-hydroxy fatty acid
fraction (S19). The formula is shown in-B8bl e 20. Tabl e 20 Ingredi ent

Amount Non- hydroxy fatty acid (S19) 10.0 dive oi
10. 0 MWVl PA Production process: The A and B (irigifedMlents were
3.0 Perfunme Trace PAB

Trace P70 respectively heated and evenly admixed.pr &hen, dn yascess: The
i ngredi ents were evenly dissol ved by heating and the conposition was cool ed
to provi de apdépfl top8.barA 9ﬁ§&§f§¥@6ﬁﬂgh:ﬂ%ﬁﬂﬂ§v(ihetﬁﬂﬂPQﬁﬁﬂion
preparation can be gbtained by using [err]-hydroxy fatty acid fraction
(S23) in |ieHagf CPR&SEHEPe PRENLARy @l B SiCR—F¥RE MR (M9). The

foll owi ng Tes anpl es . 1-4.-deppnstrate
g s&mgiagpemglsioﬁ type mascara can be obtained by using

a-hydroxy fatty acid (S23) in lieu of non-hydroxy fatty
acid (Sil).
Example 35
In this example, an o0il type bath preparation
10 was prepared using non-hydroxy fatty acid fraction (S19).

The formula is shown in Table 20.

Table 20

Ingredient Amount

Non-hydroxy fatty acid (S19) 10.0
Olive oil 10.0
MYIPA - 5.0
LDEAM 3.0
Perfume Trace
PAB Trace
P70 g.s

Production process: The ingredients were evenly
dissolved by heating and the composition was cooled to
provide an oil type bath preparation. A similar oil type
bath preparation can be obtained by using o«-hydroxy
fatty acid fraction (S23) in lieu of the above non-
hydroxy fatty acid fraction (S19).

The following Test Examples 1-4 demonstrate



*-60- that the a-hydroxy fatty acid fraction obtainable by the fractionation
met hod of the invention has activity to pronote keratinocyte proliferation
.and nel anin production and is effective for prevention of hair graying, 5
pronotion of-hair growh and antidandruff purposes. Test Exanple 1 In this
test exanple, the keratinocyte proliferation pronoting effects of the

non- hydroxy fatty acid (S19) and [err]-hydroxy fatty acid (S20) obtained in
10 Exanpl e 11 and of the sodium and aaggpni um salts of S20 were

i nvestigated. Cultured cells: As the keratinocyte, SV40 transformed human
ker ati nocyt ethéit chhesaanyadrbrpl fabeg aclitiufedctddn lobtailablenas, udrsl.

Met hod: In a clean bench, a culture nedi um conposed of 2.5 m of sterilized
fetal calf sfractighabionfm&thedi ofi- thet énlvenli ometiasnaatd ity o of
antibiotic was seeded 20 wth 1.6 x 10[err] keratinocytes. The mxture
was distri- puomdténk8ratinbrytet prodiferhtinel andoimed afviwe |Hroulvatts cand

I ncubated in an atnosphere containing 5% CJerr] in a carbon dioxide

i ncubat or atasq[&ereffeptive farhpyeventhoncgift vad nmgdiayingss renoved and

1.5 M of keratinocyte 25 .-basal nedium 1.5 m of Dul becco's nodified
Eagl e mi$i mgPromotion of-hair growth and antidandruff purposes.

Test Example 1
_ In this test example, the kgratinocyte
proliferation promoting effects of the non-hydroxy fatty
acid (S19) and o-hydroxy fatty acid (S20) obtained in
10 Example 11 and of the sodium and ammonium salts of S20
were investigated.
Cultured cells:
As the keratinocyte, SV40 transformed human
keratinocyte which is an established cultured cell 1line
15 was used.
Method:
In a clean bench, a culture medium composed of
2.5 ml of sterilized fetal calf serum, 75 ml of keratino-
cyte basal medium and 0.8 ml of antibiotic was seeded
20 with 1.6 x 105 keratinocytes. The mixture was distri-
buted in 3 ml aliquots into the wells of a 6-well plate
and incubated in an atmosphere containing 5% 002 in a
carbon dioxide incubator at 37°C. After 24 hours, the
culture medium was removed and 1.5 ml of keratinocyte

25 basal medium, 1.5 ml of Dulbecco’s modified Eagle minimal



*-61- essential nmedium 5 [err]g of linolic acid and 100 [err]g/m of fatty
aci d-free bovine serum al bum n were added. Then, the test substance was
added at a final concentration of 0.1 [err]g/m or 1.0 [err]g/mM and the
systemwas incubated for 1 5 week. After conpletion of incubation, the
medi um was di scarded and 0. 02% EDTA and, then, Dul becco's phosphate buffer
containing 0.25% trypsin were added for digestive exfoliation of the cells.
These reagents were then 10 renoved and-d1#i of Dul becco's phosphate
buffer was added to each well to prepare a suspension. The cell count was

t hen det er m resberst gl anddimeyt bnegeof Rbnalis: athd padcan0 pgl/mlgbdwt h
pronoting effect of 15 each test substance was evaluated with the cel
growt h rate dfatintacid+{inee nbovimeeserami ahbumdnowprer gdgdetl) b&hey,t aken
as 100. The results are shown in Table 21. Table 21 Test

Concentrati orthg test supstamee V?%r¢?§¢@1?tsébﬁiaﬁéeconcentra@ign of 0.1

1.0 10. 0 szo 140 200 140 szo Na
sal t 1000.1 pg/mya3pr 1.0 agbml and thgosygstemmasaincubategpofor 1
150 205 130 S19 - 100 150 110 120

It is clear fY¥HTable .21 that “the non- hydr oxy

After completion of incubation, the medium was
discarded and 0.02% EDTA and, then, Dqlbecco's phosphate
buffer containing 0.25% trypsin were added for digestive
exfoliation of the cells. These reagents were then

10 removed and 1 ml of Dulbecco’s phosphate buffer was added
to each well to prepare a suspension. The cell count was
then determined using a hemocytometer.

Results:

The percent cell growth promoting effect of

15 each test substance was evaluated with the cell growth
rate of control (dosing concentration = 0.0 pg/ml) being

taken as 100. The results are shown in Table 21.

Table 21
Test Concentration of test substance (ug/ml)
substance 6.0 6.1 1.0 10.0
s20 100 140 200 140
S20-Na salt 100 130 10 140
S20-NH, salt 100 150 205 130
st 100 150 110 120

It is clear from Table 21 that the non-hydroxy



*-62- fatty acid (S19) raised the keratinocyte growmh rate to 1.5 tinmes even
at a low concentration of 0.1 [err]g/m and [err]- hydroxy fatty acid (S20)
and its. salts increased the keratinocyte growh to nore than 2-fold at a
“concentra- 5 tion of 1.0 [err]g/m, indicating their nmarked pronoting
action on cell proliferation. Test Exanple 2 In this test exanple, the

nmel ani n production pronoting effect of the non-hydroxy fatty acid fraction
10 (S19) and [err]-hydroxy fatty acid.ggaction (S20) obtained in Exanple
11 was tested. Cultured cell: As the cell for the evaluation of nelanin

production effwst adllf (OUSF FRl 96@MENECkerhtifovREelgedwthSrate Mot hod:
B16 nouse nel anoma cells were cultured in 10%fetal calf serumEagle' s MEM

cont ai ni ng epod tiasds SeRsh ol ea f Déw SconyentPateoncolipbeti pa/afll ankt ivat i on,
the cells were 20 exfoliated by trypsin digestion and the di gest was

centrifuged Hydxdiyifatttpeddd . (The) dend ektsf saktanincpeadedt the was
eval uat ed agai nst control by the naked eye. The results are shown in Table
22. 25 [ Ckematiiajocyte growth to more than 2-fold at a concentra-
5 tion of 1.0 ug/ﬁi;"indicating their marked proﬁoting
‘action on cell proliferation.
Test Example 2
In this test example, the melanin production
promoting effect of the non-hydroxy fatty acid fraction
10 (S19) and a-hydroxy fatty acid fraction (S20) obtained in
Example 11 was tested. |
Cultured cell:

As the cell for the evaluation of melanin

production effect, B16 mouse melanoma cell line was used.
15 Method:

Bl6 mouse melanoma cells were cultured in 10%
fetal calf serum-Eagle’s MEM containing each test
substance for 3 days.

After completion of cultivation, the cells were

20 exfoliated by trypsin digestion and the digest was
centrifuged to obtain a pellet. The degree of melanin
production was evaluated against control by the naked
eye.

The results are shown in Table 22.

25 [Criteria]



-63- -: Melanin production conparable to control [err]: Slightly pronoted
_mel anin production +: Markedly pronoted nel ani n production Table 22 Test
Concentration ([err]g/m) substance 1 10 25 50 S19

_— [err] S20 - + + + It is apparent
from Table 22 that the non- hydroxy fatty acid (S19) pronoted nel anin
production overtly at 50 [err]Jg/m and the [err]-hydroxy fatty acid (S20)
did so at 10 [err]g/m and higher concentrations. Test Exanple 3 In this.
test exanple, a hair tonic was prepared@¥tng the [err]-hydroxy fatty acid
fraction (S20) obtained in Exanple 11 and its inhibitory effect on graying
of hair was testdielapimaproduebien rgcrparalle okaurantsown in Table 23, the
various ingredjients were dissolved in 99% et hyl al cohol and the solution-
was filtered to pPbiahfel®dn PEPROtRM ReLaRHR cPTRARGREPBI hair tonic was

prepared in the ner_except that the active.ingredient [err]-hydroxy
fatty acid ( SZ'b’) %%ﬁ& t%ﬁqmotgé dielanin proéuctlon

_Table 22
Test - Concentration (ug/ml)
substance 1 10 25 50
Ss19 - - + +
S20 - + + +

It is apparent from Table 22 that the non-
hydroxy fatty acid (S19) promoted melanin production
overtly at 50 pg/ml and the a-hydroxy fatty acid (S20)
did so at 10 pg/ml and higher concentrations.

Test Example 3

In this test example, a hair tonic was prepared
using the a-hydroxy fatty acid fraction (S20) obtained in
Example 11 and its inhibitory effect on graying of hair
was tested.

Method:

According to the formula shown in Table 23, the
various ingredients were dissolved iﬁ 99% ethyl alcohol
and the solution was filtered to provide a hair tonic
sample.

A control hair tonic was prepared in the same
manner except that the active ingredient a-hydroxy fatty

acid (S20) was omitted.



“Tabl e 23 | ngredi ent ' Amount S20

3.0 PG . 3.0
Pol yoxyet hyl ene- hydr ogenat ed castor oil 3.0 Perfune
0.1 99% Et hyl al cohol Bal ance Met hod: A panel of 20 -

mal e testers with gray hair (aged 35-55 years) were instructed to use the
test hair tonic and control hair tonic on the lateral sides of the scalp by
the hal f-head nmethod twi ce a day (norni4gg-and evening) for 3 consecutive
nont hs. The condition of hair in each half of the scalp after application
was conpared with that before appl iTathle®n23o eval uate the prophyl actic or
aneliorating effect on gray hair. The results are shown in Table 24. Table

24 Scale  m=——mmemmmmmmemcecesmecm e eeeee Score-Jest-proddue+r—-+s better
10 Test prodagredient ghtly better 8 Not differdmount
2 Control product-<-s-si4ghtty-better-—----- O-€Controt-product—-rs better

O It is app&2nt from Table 24 that conpared with the costiOol product
(conpositi oR% ree of active _ingredient), the test.froducﬁ-@ontaining
castor oi 0

[err]-hydro%ﬁi%ﬁﬁ@?thYleneﬁhY rogenateéd %.1
99% Ethyl alcohol Balance
Method:

A panel of 20 male testers with gray hair (aged
35-55 years) were instructed to use the test hair tonic
and control hair tonic on the lateral sides of the scalp
by the half-head method twice a day (morning and evening)
for 3 consecutive months. The condition of hair in each
half of the scalp after application was compared with
that before application to evaluate the prophylactic or
ameliorating effect on gray hair. The results are shown
in Table 24.

Table 24

Test product is better 10
Test product is slightly better 8
Not different 2
Control product is slightly better 0
Control product is better 0

It is apparent from Table 24 that compared with
the control product (composition free of active

ingredient), the test product containing a-hydroxy fatty



=~ 65- acid (S20) reduced the anobunt of gray hair, show ng a marked

i'nhi bitory effect on the graying of hair. Test Exanple 4 In this exanple,
the hair growth pronmoting and 5 antidandruff effects of the test and
tontrol hair tonics prepared in Test Exanple 3 were tested. Method: Twenty
(20) nmale subjects with dandruff (aged 10-20 years) and 20 nal e patients
with male pattern 10 al opecia (aged 30-40 years) who conpl ai ned of
conparatively severe falling hair were i-46ttucted to use the test and
control hair tonics prepared in Test Exanple 3 (10 per group) tw ce a day
for 3 consec@cide (FZM)hsedwrachdhy maonnt ief igmryveain: sheeingere
determ ned. The 15 results are shown in Table 25 (dandruff cases) and
Tabl e 26 (raMeT¥ec dndikikery #ifact)on e Ozaying rof BREL- Hair Tonic A
group B group Dandrgff mar kedl y reduced 6 0 Dandruff
fairly reduc 0 Dandr uf f slightly reduced 2

Dandr uf f
é No change 0 Ineéhkﬁﬂﬁﬁ§%ﬁ}e' the hair grow{hrﬁgom$£§£§a§§

5 antldandruff effects of the test and control hair tonics

prepared in Test Example 3 were tested.
Method: ‘
Twenty (20) male subjects with dandruff (aged

10-20 years) and 20 male patients with male pattern

10 alopecia (aged 30-40 years) who complained of
comparatively severe falling hair were instructed to use
the test and control hair tonics prepared in Test Example
3 (10 per group) twice a day for 3 consecutive months and
the symptomatic improvement rates were Aetermined. The

15 results are shown in Table 25 (dandruff cases) and Table
26 (male pattern alopecia cases).

Table 25

Hair tonic Hair Tonic

? A group B group
Dandruff markedly reduced 6 0
Dandruff fairly reduced 2 0
Dandruff slightly reduced 2 1
No change 0 9
Dandruff increased 0 0

- — — ———— —— ——— — — — T —— — — —— . Y — _— — — —— T — Y~ —— —— ] v S = - S —



“Hair tonic Hair Tonic A group B group Falling hair markedly reduced

5 O Falling hair fairly reduced 3 0 Falling hair
slightly reduced 2" 2 No change 0
7 Falling hair increased 0 11t is apparent from Table

26 that the test hair tonic containing [err]-hydroxy fatty acid fraction

(S20) had hair growh pronoting and antidandruff effects. In the follow ng
Exanpl es 36-43, various hair cosnetic prggucts containing the [err]-hydroxy
fatty acid fractions (S20), (S22) and (S23) obtained in Exanples 11- 13 and
their salts are showmn by way of examablde Bganple 36 In this exanple, a hair
toni c was prepared-usi-Rg-S22 -k it -0f -S20- 43 a3 -8- 23~ arpte-34- I n this
exanple, a hair creamwas prepared using tBaiamunion s&#HaiofTdreta ] - hydr oxy

fatty acid (S20). The formula is shown in Falgmgy. -Bhrohghl e 27
I ngredi ent  —-=——ss———————e—em—————, ARDH——A ——-S520--armront tm-sett-——-
5.0 Liquid pRadlfing hair markedly redﬂ@e@-Cetand 0
3.0 Falling hair fairly reduced 0
Falling hair sllghtly reduced 2 2
No change = - . 0 7
Falling hair increased 0 1

It is apparent from Table 26 that the test hair
tonic containing a-hydroxy fatty acid fraction (S20) had
hair growth promoting and antidandruff effects.

In the following Examples 36-43, various hair
cosmetic products containing the a-hydroxy fatty acid
fractions (S20), ({S22) and (S23) obtained in Examples 11-
13 and their salts are shown by way of example.

Example 36

In this example, a hair tonic was prepared

using S22 in lieu of S20 in Table 23.

Example 37

In this example, a hair cream was prepared
using the ammonium salt of a-hydroxy fatty acid (S20).

The formula is shown in Table 27.



“GLYMBA 3.0 B PG .

10. 0 Methyl p-hydroxybenzoate 0.2 Purified water

Bal ance Production process: A and B were independently dissolved by heating
and mai ntained at 80[err]C. Then, A was added to Bwith stirring and the
resul tant conposition was cooled to provide a hair cream Exanple 38 In
this exanple, a hair oil was prepared using [err]-hydroxy fatty acid
fraction (S20). The formula is shown ingTable 28. Table 28 Ingredient

Anount S20 9.0 Aive oil 10.0
Squal ane Bal ®#abdeP2Fducti on process: In squal ane were
di ssol ved the other ingredients to provide a hair oil. Exanple 39 In this

exanpl e, a ha+rr-shanpoe-was-prepared-usrg-the-potassi um salt of a- hydroxy
fatty acid Tog8pdient-68- The fornula is shown AmORad e 29. Table 29

I ngredi ent ————==—==-=== Amoont~S28-potassrumsat === 2.0

A $20 ammonium salt 5.0
Ligquid paraffin 10.0
Cetanol o 3.0
GLYMSA T 3.0

B PG 10.0
Methyl p-hydroxybenzoate 0.2
Purified water Balance

Production process: A and B were independently
dissolved by heating and maintained at 80°C. Then, A was
added to B with stirring and the resultant composition
was cooled to provide a hair cream.

Example 38
In this example, a hair oil was prepared using
a~hydroxy fatty acid fraction (S20). The formula is

shown in Table 28.

Table 28
Ingredient Amount
S20 9.0
Olive oil 10.0
Squalane Balance

Production process: In squalane were dissolved the
other ingredients to provide a hair oil.

Example 39

In this example, a hair shampoo was prepared

using the potassium salt of a-hydroxy fatty acid (S23).



*LHSNa
7.0 DSAPEG
0.1 Perfunme

15. 0 LDEAM
2.0 Sodi um benzoat e
0.5 Purified water

6.0 PG
0.3 Citric acid
Bal ance Producti on

‘process: To purified water were added the other ingredients and the mixture
was heated to maintain at 80 [err]C. The resultant solution was cooled to

provi de a hair shanpoo.

Exanple 40 In this exanple,

a hair tonic for

inhibiting gray hair was prepared usingeg-hydroxy fatty acid fraction

( S20).

Amount S20 The formula is shown in Table 9. Et hyl

70. 0 Pol yoxyet hyl ene- ol eyl
Table 29

0.1 Perfune
g.s. Production process:

Ingredient

al cohol 2.0 1-Wnt

The formula is shown in Table 30. Table 30 Ingredient

al cohol

Trace Purified water

The above ingredients were evenly dissolved to
provi de a hai=f=t=cri-c~~ci———+HH-Bi4t+4g--gr-ay-——- - 69-

Amount

s23 potassiﬁm salt . .

LHSNa
LDEAM
PG
DSAPEG

Sodium benzoate

Citric acid
Perfume

Purified water

o -

1

[ ] . L] L] L]
QUFRFWOOOO

Production

process:

To purified water were added the

other ingredients and the mixture was heated to maintain

at 80 °C.

hair shampoo

Example 40

The resultant solution was cooled to provide

In this example, a hair tonic for inhibiting

gray hair was prepared using a~hydroxy fatty acid

fraction (S520).

Table 30

The formula is shown in Table 30.

S20

Ethyl alcohol
Polyoxyethylene-oleyl alcohol

1-Mnt
Perfume

Purified water

Production

process:

-The above ingredients were evenly

dissolved to provide a hair tonic for inhibiting gray



“hair. Exanple 41 In this exanple, a hair tonic was prepared using a-hydroxy
fatty acid fraction (S22). The formula 5 is shown in Table 31. Table 31

| ngr edi ent Amount A S22 5.0
"Liquid paraffin 20. 0 Cet anol 5.0 Sorbitan
nonost ear at e 1.0 MSEGCS 1.0 B Preservative
Trace Purified water g.s. Purified water

g.s. Production process: A and B were iA@@pendently heated and evenly

di ssol ved. Then, A was added to B and the resultant conposition was cool ed
under constamaingitation to provide a hair creamfor inhibiting gray hair:
Exanple 42 In this exanple, a shanpoo for inhibiting gray hair was prepared
using [err]-Byampke 4itty acid fraction (S23). The fornmula is shown in
Tabl e 32. -70- Tabl e 32 Ingredient Anmount S23

2.0 In this example, a hair tonic was prepared
using o-hydroxy fatty acid fraction (S22). The formula

5 is shown ip_TabiE'ﬁi.

Table 31
Ingredient Amount
A 522 5.0
Liquid paraffin 20.0
Cetanol 5.0
Sorbitan monostearate 1.0
MSEOS 1.0
B Preservative : Trace
Purified watexr g.s.
Purified water g.s

Production process: A and B were independently heated
and evenly dissolved. Then, A was added to B and the
resultant composition was cooled under constant agitation

to provide a hair cream for inhibiting gray hair.

Example 42

In this example, a shampoo for inhibiting gray
hair was prepared using a-hydroxy fatty acid fraction

(S23). The formula is shown in Table 32.



‘LSHNa 15. 0 LDEAM 5.0 DSAPEG
2.0 PAB Trace Perfune Trace
Production process: The above ingredients were evenly dissol ved by heating
‘and, then, cooled to provide a shanpoo for inhibiting gray hair. Exanple 43
In this exanple, a rinse for inhibiting gray hair was prepared using
[err]-hydroxy fatty acid fraction (S20). The fornula is shown in Table 33.

Tabl e 33 | ngredi ent -70- Amount A S20

1.0 Stearyltrinmethylammoniumchloride 1.0 Stearyl al coho

4.0 GLYMSA Table 32 2.0 P70

2.0 B Purified water g.s. PG

5.0 PAB e Jrace-Production process: A and B

wer e i ndepermaitddiehitssol ved evenly by hmapung. The, A was added to B and
t he resul t ant-Gonpostt+-00-was--a+-oved-+e-e0ek-under constant agitation to

provide a rigxE3 for inhibiting gray -71-2.0
LSHNa 15.0
LDEAM - 5.0
DSAPEG LT 2.0
PAB Trace
Perfume Trace

Production process: The above ingredients were evenly
dissolved by heating and, fhen, Eooled to provide a
shampoo for inhibiting gray hair.

Example 43

In this example, a rinse for inhibiting gray
hair was prepared using a-hydroxy fatty acid fraction
(S20). The formula is shown in Table 33.

Table 33

A 820 1.0
Stearyltrimethylammonium chloride 1
Stearyl alcohol 4
GLYMSA 2.
P70 2

B  Purified water q
PG 5.
PAB Tr

Production process: A and B were independently
dissolved evenly by heating. The, A was added to B and
the resultant composition was allowed to cool under

constant agitation to provide a rise for inhibiting gray



‘haier. Production exanples for sterol esters and fornul ati on exanpl es of
cosnetic products (Exanples 44- 48) are shown below. 5 Producti on Exanpl e
1 A2-liter 4-necked flask equipped with a stirrer, thernoneter, nitrogen
intet pipe and water trap was charged with 300 g of the non-hydroxy fatty
acid fraction (S19) of Exanple 11 and 370 g of cholesterol. 10 Then, 1%
of p-toluenesul fonic acid based on the non- hydroxy fatty acid charge was
added as the catal yst and the reaction wgg.carried out under nitrogen
sparging and stirring at 120-200[err]C for about 5 hours. After conpletion
of reaction, Walie.catal yst was neutralized with 15 sodi um car bonat e and
the m xture was decolorized wwth active clay and filtered to renove the
clay and catal yst. ThePrdductiyst erangslateoftor i sesrdy &dead$dasd eam at
200[ err] C under reduced pressure and, at the sane tinme, the unreacted

chol esterol vwermdatiecs texamplesieoSIDshatiocd @fbdudte Ianplies 44-
non- hydroxy fatty acid chol esterol ester (S24). Production Exanple 2 The

flask descri 48 exepsbouet bedomeanpl e 1 was charged with 300 g of the
[err]-hydroxy fatty acid fraction 25 (S20) of Exanple 11 and 367.3 g of
chol est ePol %Eagﬁﬁéigﬂ+lﬁﬁéiﬁébéedure of Production Exanple 1 was then
folloved to A 2-liter 4-necked flask equipped with a
stirrer, thermometer, nitrogep inlet Qipe and water trap
was charged with 300 g of the non-hydroxy fatty acid
fraction (S19) of Example 11 and 370 g of cholesterol.

10 Then, 1% of p-toluenesulfonic acid based on the non-
hydroxy fatty aciﬁ charge was added as the catalyst and
the reaction was carried out under nitrogen sparging and
stirring at 120-200°C for about 5 hours. After
completion of reaction, the catalyst was neutralized with

15 sodium carbonate and the mixture was decolorized with
active clay and filtered to remove the clay and catalyst.
Then, the system was deodorized by blowing steam at 200°C
under reduced pressure and, at the same time, the
unreacted cholesterol was removed to provide 592.4 g of

20 the objective non-hydroxy fatty acid cholesterol ester
(S24).

Production Example 2

The flask described in Production Example 1 was
charged with 300 g of the a-hydroxy fatty acid fraction

25 (520) of Example 11 and 367.3 g of cholesterol and the



provide 542.0 g of the objective [err]-hydroxy fatty acid chol esterol ester
(S25). The general properties of S24 and S25 obtai ned 5 above are shown

Ln Table 34. Table 34 “Sanpl e code S24 525 Acid val ue
0.1 0.4 Saponification val ue 80.4 89. 0 Hydroxyl val ue

17.8 76.2 Melting point ([err]C ' 55.6 45.2 Col or (GH)
[err]1 [err]1 Exanple 44 Preparation of a WO skin cream S25

1.0% Lecithin 0.5 Petrglatum 15. 0 YOFCO
FE-1 (Note 1) 10. 0 water Bal ance (Note 1): A

liquid oil ppepaeadrandspwiikined by Exasidienat ik Tar Wt relhad idded
| anolin fatty acid 2- octyl dodecyl decanol” ester; manufactured by Yoshi kawa
O | and Fat feovilikdsyp2.0sgnest hﬁeab(b\ﬁ%dﬁigfeedi%o:ﬁy WL sKideLd eam
havi ng satisfactory properties was prepared. Exanple 45 Prreparati on of an
O Wnmlk | otcholé8#erol ester (S25). 0. 2% P70
8.0 -73-

The general properties of S24 and S25 obtained

5 above are shown in Table 34.

Table 34
Sample code S24 525
Acid value 0.1 0.4
Saponification value 80.4 89.0
Hydroxyl value 17.8 76.2
Melting point (°C) 55.6 45.2
Color (GH) , <1 <1

Example 44  Preparation of a W/O skin cream

s25 1.0%
Lecithin 0.5
Petrolatum 15.0
YOFCO FE-1 (Note 1) 10.0
Water Balance

(Note 1): A liquid oil prepared and purified by
fractionating molecular-distilled lanolin fatty acid 2-
octyldodecyldecanol ester; manufactured by Yoshikawa 0il
and Fat Co., Ltd.).

Using the above ingredients, a W/O ékin cream
having satisfactory properties was prepared.

Example 45 Preparation of an O/W milk lotion

S24 0.2%

P70 8.0



‘Leeithin 2.0 Water . Bal ance Using the
above ingredients, an O Wenul si on havi ng satisfac;ory properties was

prepared. 5 Exanpl e~ 46 Ski n-care cream S25 1.5%
Wil te petrol atum 1.5 YOFCO FE-101 (Note 2) 1.5 Beeswax

2.0 10 SA 10.0 TEA 1.5

- AY 8.0 Magnesium stearate 20.0 Water

Bal ance 15 (Note 2): A solid7paste-like oil prepared by

fractional purification of nolecular-distilled lanolin fatty acid
2-octyl dodecanolLeesthin Yoshi kawa G| and Bag Co., Ltd.). Using the above
I ngredi ents, a skin-care cream 20 havi ng satisfactory properties was

prepared. ExanpWateé¥ Col d cream P70 Balance 50. 0% Beeswax
15.0 S24 5.0 25 Bor ax 0.8
-74- M\t er Using thgaehave ingredients, an O/W emulsion

having satisfactory properties was prepared.

5 Example 46 SKin-care cream

525 1.5%
White petrolatum 1.5
YOFCO FE-101 (Note 2) 1.5
Beeswax 2.0.
10 SA 10.0
TEA , 1.5
GLY 8.0
Magnesium stearate 20.0
Water Balance
15 (Note 2): A solid paste-like oil prepared by

fractional purification of molecular-distilled lanolin
fatty acid 2-octyldodecanol ester; Yoshikawa 0il and Fat
Co., Ltd.).
Using the above ingredients, a skin-care cream
20 having satisfactory properties was prepared.

Example 47 Cold cream

P70 50.0%
Beeswax 15.0
s24 5.0

25 Borax 0.8



Perf ume g.s. Using the above ingredients, a cold cream
with satisfactory properties was prepared. 5 Exanpl e 48. Rouge d eyl

al cohol : 25. 6% Cet anol 5.0 Castor oi

31: 0 Beeswax 6.0 10 Petrol atum 5.0
CAWAX 5.0 S25 4.0 Lanolin
10.0 Eosin acid 0.4 15 Col or 8.0
Per f urme g.s. Using thg_above ingredients, a rouge with

satisfactory properties was prepared. As part of the evaluation of the
invention, a 2g.¢copanel of 10 femal e tegdfrapdeas instructed to use-test the
product containing S24. The test procedure was as follows. The sanple was
applied to thepdekgak part of the hand at kedfjnme and the spreadability at
application and absorption into the skin of the product and whether 25 an
undesi rabl e greasy handisenkgehichatbove tihgyrdieriy f accold -dfea®iwih were
i nvestigated. Mreover, the snoothness and non-greasy noi st feel on the
next norni ngsaeisfactory properties was prepared.

5 Example 48. Roﬁée

Oleyl alcohol 25.6%
Cetanol 5.0
Castor oil 31.0
Beeswax 6.0
10 Petrolatum 5.0
CAWAX 5.0
S25 4.0
Lanolin 10.0
Eosin acid 0.4
15 Color 8.0
Perfume g.s.

Using the above ingredients, a rouge with
satisfactory properties.was prepared.

As part of the evaluation of the invention, a

20 panel of 10 female testers was instructed to use-test the

product containing S24. The test procedure was as
follows. The sample was applied to the dorsal part of
the hand at bedtime and the spreadébility at application
and absorption into the skin of the product and whether

25 an undesirable greasy handle remained on the skin surface



investigated. As a result, alnost all the testers found that because of its
good absorption into the skin on 5 application, the product does not
entail an unconfortabte liquid feel and recognized the good skin texture on
waki ng, indicating that the objects of the invention has been fully
acconpl i shed. Bel ow given are production exanples for the 2- 10

et hyl hexanol esters of the invention, production exanples (Conparative
Exanpl es) for the corresponding esters st7&ting with lanolin fatty acid
and, thereafter, formulation exanples (Exanples 49-52) of the esters.
Producti on ERanplod were investigatedy 1Manegvenurtheckmebthresks eapd pped
wWth a stirrer, thernometer, nitrogen gas inlet pipe and water trap was
charged wi t hR@DEgFeasyhARlsid i@l fon thhediakt mexning (W1¥¥ and 143 g of

2- et hyl hexanql, followed by addition of 5 g of p-toluenesulfonic acid as

the 20  cat &PYSET19RHEd-cadts o TRE Ionfimest erthe teedr atoupdr gi ng
s neut ral | FEACWPRRaGER (i S SRE SHRP A QL AT O R S
eSS BB, A B ekt
obj ect 1 ve NoR:fuda¥eehtbhl Fedbatinddd i Yula Sl {SRfidre RG2S 0N
waking, indicating that the objects of the invention has
been fully accomplished.
Below given are production examples for the 2-

10 ethylhexanol esters of the invention, production examples
(Comparative Examples) for the corresponding esters
starting with lanolin fatty acid and, thereafter,
formulation examples (Examples 49-52) of the esters.
Production Example 3

15 A l-liter four-necked flask equipped with a
stirrer, theimometer, nitrogen gas inlet pipe and water
trap was charged with 316 g of non-hydroxy fatty acid
fraction (S19) and 143 g of 2-ethylhexanol, followed by
addition of 5 g of p-toluenesulfonic acid as the

20 catalyst. The reaction was conducted under nitrogen gas
sparging at 100-150°C for 5 hours. After completion of
reaction, the catalyst was neutralized with sodium
carbonate and the reaction product was decolorized with
active clay, filtered and deodorized by blowing steam

25 under reduced pressure at 150°C to provide 405 g of the



e T

“The flask described in Production Exanple 3 was 5 charged with 320 g of
[err]-hydroxy fatty acid nmethyl ester (acid value 0.9, saponification val ue
175.4, OH value 167.9; mp. 32.4[err]C) and 143 g of 2-ethyl hexanol
Totlowed by addition of 2 g of sodi um net hoxide as the catal yst- The
reacti on was conducted under nitrogen gas sparging at 10 100- 150[err] C
for 5 hours. After conpletion of reaction, the catal yst was renoved by
rinsing in the conventional manner, decolorized with active clay and
filtered. The filtrate was steaned under reduced pressure at 150[err]Cto
provi de 400 g of the objective a-hydroxy fatty acid 2- 15 et hyl hexanol
ester (S27). Conparative Exanple 21 The reaction and purification
procedures of Production Exanple 3 were repeated except that 300 g of
distilled lanolin fatty acid (acid value 187, OH val ue 20 42.7, mp.
49.2) was used in lieu of non-hydroxy faf?by acid (S19). The yield of
distilled lanolin fatty acid 2- ethyl hexanol ester (S28) was 390 g. The
gener al anal pbdectivehacashydropyodaddy iasim hathwheSanml eestemnd 4 and

Conpar ative Exanple 21 25 _;are:Shomn in Tabl e 35. -77- Table 35
General anal ¥§é8)av ..~ 8V OHV POV CP S26 0.1
139.5 4.2

15_9e[ %rr] C S27 0.6 13.7.8 114.9

1.2
1.8 9[ eg;]géuctlon Examg

The flask described in Production Example 3 was
5 .charged with 320 g of a-hydroxy fatty acid methyl ester
(acid value 0.9, saponification value 175.4, OH value
167.9, m.p. 32.4°C) and 143 g of 2-ethylhexanol followed
by addition of 2 g of sodium methoxide as the catalyst.
The reaction was conducted under nitrogen gas sparging at
10 100-150°C for 5 hours. After completion of reaction, the
catalyst was removed by rinsing in the conventional
manner, decolorized with active clay and filtered. The
filtrate was steamed under reduced pressure ‘at 150°C to
provide 400 g of the objective a~hydroxy fatty acid 2-
15 ethylhexanol ester (S27).
Comparative Example 21
The reaction and purification procedures of .
Production Example 3 were repeated except that 300 g of
distilled lanolin fatty acid (acid value 187, OH value
20 42.7, m.p. 49.2) was used in lieu of non-hydroxy fatty
acid (S19). The yield of distilled lanolin fatty acid 2-
ethylhexanol ester (528) was 390 g.
The general analyses of the esters produced in
Production Examples 3 and 4" and Comparative.Example 21

25 are shown in Table 35.



~S28 0.1 141. 8 30. 2 2.1 13[err] C The specific gravity
and viscosity values of the esters produced in Production Exanples 3 and 4
and Conparative Exanple 21 are shown in Table 36. Table 36 Gener al

‘properties Specific gravity (40[err]QC Viscosity (40[err]C) S26
0. 8643 13.8 cst S27 0. 8910
22.1 cst S28 0.8712 : 14. 4 cst The non- hydroxy

fatty acid esters are lowin specific geayity and viscosity and insure a
|ight feel without a sticky handl e when incorporated in cosnetic products.
Tabl e 37 shows the compklebBbiti @enetalheanaldyses produced in Production
Exanpl es 3 and 4 and Conparative Exanple 21 with the solvent, oil and

i qui d paraf #+9-£5-g+100-atyr—==-~ #8--Fable-3%--Corpati+bil ity of esters 5
g/lOO m AVS26 SV SHY POVS28 €@®. 5% Et hano
-------- efr} SEGEerrTEfE—da y—=—====== (Precipi- (dear)
(Sllghtly ta$%@) 139.8| oudéd® 95. 392 Et BARE X
0 QﬂTETTTf?Q-days """"""" tPrecrpr---- Crear) (Precipi -
t at ed) * §5 tﬁt@d) 137 8 114. 5<C
528 -0.1 141.8 30.2 2.1 13°c

The specific gravity and viscosity values of
the esters produced in Production Examples 3 and 4 and
Comparativé Example 21 are shown in Table 36.

Table 36 General properties

Specific

gravity (40°C) Viscosity (40°C)
s26  0.8643  13.8 cst
s27  0.8910  22.1 est
s28  0.8712  14.4 cst

The non-hydroxy fatty acid esters are low in
specific gravity and viscosity and insure a light feel
without a sticky handle when incorporated in cosmetic
products.

Table 37 shows the compatibilities of the
esters produced in Production Examples 3 and 4 and
Comparative Example 21 with the solvent, oil and liquid

paraffin (5 g/100 ml).



O ive oil 0 o] o] (10[err]C72 days)
(C ear) (C ear) (Clear) Liquid paraffin (P-70) X
X (-5[err]d 2 days) (dear) (Precipi - (Clouded) tated) The

conpatibility test data presented in Table 37 indicate that the non-hydroxy

fatty acid 2- ethyl hexanol
paraffin even at

ester
| ow t enperature.

On the other

I's highly conpatible wi th non-pol ar

l'iquid

hand, the [err-hydroxy fatty

acid 2-ethyl hexanol ester is highly solulgke in polar sol vents and wel |

m sci bl e with aqueous et hanol

(95. 0% et hanol ) .

Generally in actual

fornmul ati ons enpl oyi ng @aﬁ?é“?b"Zébmg@tﬁiﬁﬁh%a‘an@§€é¥é'ty .can be

expected. Exanple 49 Preparation o

cr eam Sdual ane

23. 0% Cet aNOL o o e e e e L0 Chalesteral _
2.0 S27 5 g/100 ml S26 - 10. @ -[err] -stagopher ol
acetate W amccemmee——————— 02 el _Sarhitan mnost-ear at 8 e e

3.5 Pol yoxyeshybepeEtE&RO) - sor bi t an nonot ear ate

6. 5 dropyl ene gl ycol

5.0 p-HydroxybemepRcdagser (Precipi- (Clear? 5 (Slikgrdlyne

Trace Purified water ;fﬂ—; tated) 42.6 clouded)
95.0%, Ethanol x o b4
(20°C/2 days) (Precipi- (Clear) (Precipi-

tated) tated)
Olive o0il o ' o) o
(10°C/2 days) (Clear) (Clear) (Clear)
Liquid paraffin (P-70) o x X
(-5°C/2 days) (Clear) (Precipi- (Clouded)
tated)

The compatibility test data presentéd in.Table
37 indicate that the non-hydroxy fatty acid 2-
ethylhexanol ester is highly compatible with non-polar
liquid paraffin even at low temperature. On the other
hand, the a-hydroxy fatty acid 2-ethylhexanol ester is
highly soluble in polar solvents and well miscible with
aqueous ethanol (95.0% ethanol). Generally in actual
formulations employing a solubilizer, a greater
compatibility can be expected.

Example 48 Preparation of a cream

Squalane 23.0%
Cetanol 7.0
Cholesterol 2.0
S27 10.0
dl-a-Tocopherol acetate 0.2



‘Tot-al 100. 0 A cream was prepared
according to the above fornula. This creamwas a WO creamw th a

satisfactory 10 | uster and a long shelf life, providing for good intinacy
to"the skin. Exanple 50 Preparation of a hair cream Q| phase Beeswax
3.0% 15 Liquid paraffin 15.0

M crocrystal l i ne wax 5.0 Behenyl al cohol

1.0 S26 -79- 15. 0 Pol yoxyet hyl ene(20)
behenyl et her 2.0 20 Pol yoxyet hyl ene(40) - sor bi t ol

tetraol eate Sorbiltén Mvomgsyeargtest ear at e 3.5 2.5
Ant i oxi dant g.s. Water phase

1, 3- But yl ene glBelyoxyethylene (E020)-sorbitan megnogiegrate 6.5
Preservative/ antim crobi al agent . Q.S. -80- Perfune

q.s. Purified vwB¥epyleneggiycol 100. 0% A haPrOcream was

prepared according to the above formula. The resultant hair crean1mas a
delicate 5 m | KPt ¢Eﬁﬁ¥9€%@?¥€)%§%§ﬁ1mhlch remai ned stable f8r2a Iong time
and was not sticky_in use, grving a soft feel. Exanple 51 Pregaratlon of
a hair oi? effume .7

Purified water 42.6

Total ) 100.0

A cream was prepared according to the above
formula. This cream was a W/O cream with a satisfactory
10 luster and a long shelf life, providing for good intimacy
to the skin.

Example 50 Preparation of a hair cream

0il phase
Beeswax 3.0%
15 Liquid paraffin i5.0
Microcrystalline wax 5.0
Behenyl alcohol 1.0
526 15.0
Polyoxyethylene(20) behenyl ether 2.0
20 Polyoxyethylene(40)~sorbitol tetraoleate 1.0
Monoglyceryl stearate 2.5
Antioxidant g.s.

Water phase
1,3-Butylene glycol " 5.0%

25 Preservative/antimicrobial agent g.s.



Liquid paraffin (70 seconds) 33. 0% Cast or oi

33.0 10 S26 34.0 Perfune
g.s. Perfume sol ubilizer g.s. Color and
anfi oxi dant g.s. A hair oil was prepared according

to the above 15 formula. The resulting hair oil was not sticky in use
and gave an appropriate sheen to the hair. Exanple 52 Preparation of an

oi ntment type oil foundation Base 20 -8Qiquid paraffin

13. 0% S27 15. 0 Cctyl dodecano

7.0 Lanolin aceépfeme 4.0 Mcraemsystal line wax
12.0 25 Cer esi ne 7.0 Stearic
nmonoet hanol aniPherified water to make 2.0 Antioxidant, prédd&.9@&ive and
antim crobial agent ' g.s. Color 5 Ti tani um

di oxi de A hair cream was prgppred according to the

15.0 Kaolin 6.0 I norgani c pignment

4.0 Perfune above formula. The resultant hair crgam was a delicate
5 milk lotion typé W/O cream which remained stable for a
long time and was not sticky in use, giving a soft feel.

Example 51 Preparation of a hair oil

Ligquid paraffin (70 seconds) 33.0%
Castor oil 33.0
10 S26 34.0
Perfume g.s.
Perfume solubilizer , g.s.
Color and antioxidant g.s.

A hair oil was prepared according to the above
15 formula. The resulting hair oil was not sticky in use
and gave an appropriate sheen to the hair.

Example 52 Preparation of an ointment type oil

foundation
Base
20 Liquid paraffin 13.0%
S27 15.0
Octyldodecanol 7.0
Lanolin acetate 4.0
Micrécrystalline wax 12.0

25 Ceresine ' 7.0



410 An ointnment type oil foundation was prepared according to.
the above fornmula. The resultant oil foundation was well spreadable on the
skin and adherent, preserving the nakeup well. For conparison between the
“pr-oduct of the 15 i nvention and the conventional product, control
preparations 22, 23, 24 and 25 corresponding to Exanples 49, 50, 51 and 52,
respectively, were prepared using S28 in lieu of S26 and S27 and these
products were conpared in regard to the é el ing of use. 20 . In
this conparison test, 10 females were entolled for testing the products of

the invention as obfained in Ex les 49 and 52 in ternms o he feeling of
use. For the ﬁ%ﬁﬁﬁ%%% Tﬁn??éb?ﬂ§£$#+%ﬁ as obtained in Exanér s 50 and 51,
10 rmal es were rolle t . he feeling of use. -82- As to
the products o *éé*é%@%tiégé%éégﬁﬁﬁfge%nén Exanpl es 49 and 52, all the
femal e testers,founs re nore intimate to the gkin and had a
non- gr easy andarim)l s?c#%%('a.li E%%%er‘\gi ng the products of the ?h\b/énti on 5 as
obtai ned in dxpypl es 50 and 51, all the males found that they were not
sticky but provides a non-greasy feeling of use. Some exanpl es of

productimn of diweappihagiyiidétol and di pentaerythritol eggeps and sone 10
exanpl es of preparation of cosnetic products containing

Talc 15.0
Kaolin . 6.0
Inorganic pigment 4.0
Perfume g.s.

10 An ointment type oil foundétion was prepared

according to the above formula. _Thé resultant oil
foundation was well spreadable on the skin and adherent,
preserving the makeup well.

For comparison between the product of the

15 invention and the conventional product, control
preparations 22, 23, 24 and 25 corresponding to Examples
49, 50, 51 and 52, respectively, were prepared using S28
in lieu of S26 and S27 and these products were compared
in regard to the feeling of use.

20 In this comparison test, 10 females were
enrolled for testing the products of the invention as
obtained in Examples 49 and 52 in terms of the feeling of
use. For the products of the invention as obtained in
Examples 50 and 51, 10 males were enrclled as testexrs of

25 the feeling of use.



t hem (Exanpl es 53-55) are presented bel ow. Production Exanples 5 Using the
sane equi pnent as used in Production Exanple 1, 150 g (0.56 nole) of
fatty acid 15 (acid value 202. 4, saponification value 203. 7,
OH*value 14.9, mp. 35.7[err]C) .and 38.1 g (0.28 nole) of pentaerythritol

were reacted with stirring in a nitrogen streamat 220[err] C 240[err]C for

pon- hydr oxy

2-3 hours.
reacti on 20

After confirmng that the acid value becane not nore than 2,
m xture was allowed to caogato 80[err]C and 4 g of active

t he

clay and 0.5 g of filter aid were added. The mi xture was further stirred at

the sane tenperature fof ©dothe IProdustesof THRECRNYEHtibACaR ¥bRE NGRS

pressure-fi

|tered to provide 178 g of non-hydroxy fatty acid 25

pent aer yt hrijm|Extfipgled SPP)and 5233allsthg femalentésteysatbdnflthaitn |ieu
e fatty acid, the above procedure was otherw se repeated to give
| anol i n f at thheaciwknre mass yimtinate esbethéL8Rin &nd Raddachborgibeasiye 6 | n

of the abov

the same manner as Production Exanple 5, 150 g (0.56 nole) of the sane

non- hydr oxy
di pent aer yt

hours. A& terasi®btaiged rin nkxamples h20aand §i) ualbethaemadesnboundhan 2,

the reactio

10

15

20

25

drat tmoist Eewk. r cRegaxding htig. prgdeotsdofivkbe éhvention
hritol in a nitrogen.streamat 220[err]C 240[err]C for 2-3

n mxture was allowed to cool to 80[err]C and 4 ¢
that they were not sticky but provides a non-greasy

feeling of use.

Some examples of production of the
pentaerythritol and dipentaerythritol esters and some
examples of preparation of cosmetic products containing

them (Examples 53-55) are presénted below.

Production Examples 5

.Using the same equipment as used in Production
Example 1, 150 g (0.56 mole) of non-hydroxy fatty acid
(acid Qalue 202.4, saponification value 203.7, OH value
14.9, m.p. 35.7°C) and 38.1 g (0.28 mole) of
pentaerythritol were reacted with stirring in a nitrogen
stream at 220°C-240°C for 2-3 hours. After confirming
that the acid value became not more than 2, the reaction
mixture was allowed to cool to 80°C and 4 g of active
clay and 0.5 g of filter aid were added. The mixture was
further stirred at the same temperature for about 30
minutes. Thereafter, the mixture was pressure-filtered

to provide 178 g of non-hydroxy fatty acid

‘pentaerythritol ester (S29).



of sactive clay and 0.5 g of filter aid were added. The m xture was further
stirred at the same-tenperature for about 30 mnutes, after which it was
pressure-filtered to 15 recover 187.5 g of non-hydroxy fatty acid

di pentaerythritol ester (S30). Production Exanple 7 By the sane procedure
as described in Production Exanple 5, 150 g (0.49 nole) of [err]-hydroxy 20
fatty acid (S22) was reacted with 34.0 g (0.25 nole) of pentaerythritol to
prepare 168 g of [err]-hydroxy fatty acigzpentaerythritol ester (S31).
Producti on Exanple 8 By the same procedure as described in 25 Pr oducti on
Exanple 5, 150 g (0. 49%sDhg) 18hob2R B@ﬁtg ac8d- (L#3Cchiad 1Wehh o40+hed (0. 16
nol e) of dipentaerythritol to prepare 175 g of [err]-hydroxy fatty acid

di pent aer yt habtoe £atey 4582). tHbeaboakypesdceliurbewast ethedhtiaicned in the 5
above Production Exanples- 5, 6 and 7 are shown in Table 38. Table 38
General anal yspsaSedpte give l&hblil fatfy acid pefifderyMRriftenr kete®29

2 1.6 178.0 165.1 30.5 S30 2 1.2 157.8 226.9 44.2 S31

4 2.0 170(LFP)Y92.0 45.2 S32. 4 2.0 145.6 235.6 58.2

5 Production Example 6

In the same manner as Production Example 5, 150

g (0.56 mole) of the same non-hydroxy_fatty acid was
reacted with 47.4 g (0.19 mole) of dipentaerythritol in a
nitrogen stream at 220°C-240°C for 2-3 hours. After

10 confirming that the acid value became not more than 2,
the reaction mixture was allowed to cool to 80°C and 4 g
of active clay and 0.5 g of filter aid were added. The
mixture was further stirred at the same temperature for
about 30 minutes, after which it was pressure-filtered to

15 recover 187.5 g of non-hydroxy fatty acid
dipentaerythritol ester (S30).

Production Example 7

By the same procedure as described in
Production Example 5, 150 g (0.49 mole) of a-hydroxy
20 fatty acid (S22) was reacted with 34.0 g (0.25 mole) of
pentaerythritol to prepare 168 g of a-hydroxy fatty acid
pentaerythritol ester (S31).

Production Example 8

By the same procedure as described in

25 Production Example 5, 150 g (0.49 mole) of S22 was



1LEP 8 4.6 154.8 140.6 45.0 Exanple 53 Using the esters
obtained in Production Exanples 5, 6, 7 and 8 for the evaluation of their
usef ul ness as emul sifying agents, WO creans were prepared according to the
oflowing fornula and their stability and feeling of use were eval uat ed.
The results are presented in Table 39. The feeling of use represents the
result of organol eptic evaluation by 10 testers (nmean val ues are shown).
Thi s eval uati on was made according to thgafollow ng rating schedul e using
the pentaerythritol ester of the lanolin fatty acid which had not been
fracti onat edréaiéedORiBida0X¥ Gal Dy 18Cmdlend olfedijpet@ed¢t Hibttgl aw d
-85- (LFP) as the reference. [grg]: NhrkedPy | nproved [err]: Al npst
equi val ent tprébirs: 16t gi 6fr avhgdroxyCraatyl acid aiPdntaeasahiifall sifier

20. 0% Cet anol 15.0 Ozocerite
30.0 10 ester (S32hi.d paraffin 20. 0 Petrol atum
20.0 Liquid paraffin 250.0

The analyses of the esters obtained in the

5 above Productioﬁ"Ekamples 5, 6 and 7 are shown in Table

38.
Table 38 General analyse§

Sample code GH AV sV OHV MP (°C)
S29 2 1.6 178.0 165.1 30.5

sS30 2 1.2 157.8 226.9 44.2

S31 4 2.0 170.0 192.0 45.2

S§32 4 2.0 145.6 235.6 58.2
LEP 8 4.6 154.8 140.6 45.0

Example 53

Using the esters obtained in Production
Examples 5, 6, 7 and 8 for the evaluation of their
usefulness as emulsifying agents, W/O creams were
. prepared according to the following formula and their
stability and feeling of use were evaluated. The results
are presented in Table 39.

The feeling of use represents the result of
organoleptic evaluation by 10 testers (mean values are
shown). This evaluation was made according to the
following rating schedule using the pentaerythritol ester
of the lanolin fatty acid thch had not been fractionated

into non-hydroxy fatty acid and a-hydroxy fatty acid



\Water phase B Magnesi um sul fate .5.0 15

d ycerol 30.0 Water

608. 0 Perfune 2.0 Production process: The
‘abeve oil phase A |ngred|ents and water phase B ingredients were
respectively bl ended 20 and heated to 70[err]C and B was gradual |y added to
A under stirring. The stirring was further continued for a while, after

whi ch the m xture was honogeni zed wel |l wgsh a honom xer and allowed to coo

to roomtenperature under agitation. -86- Table 39 Stability and
feeling of uskEFPj &secthe refeéregcel use Type of Enul si on Spr ead-
Moi st Non- greasy cream stability ability f eel feel S29
conposition &xdatleadly ipproyed o] [err] S30 conposition
Excel | ent [err] [err] S31 conposition Excel | ent
[err] S32 conposhimost €guivadent to LEPr| [err] [err] LA
conposition Good [err] [err] [err] LFP conposition
Good Yerfot improvedr ] [err] LF conposition Not
X X x emul si f.i-abl e Exanpl e 54 Tabl es 40, 41 and 42 show t he
emol | i en?  Cream formula
0Oil phase A
Emulsifier ) 20.0%
Cetanol 15.0
_ Ozocerite | 30.0
10 Solid paraffin 20.0
- Petrolatum 20.0
Liquid'paraffin 250.0

Water phase B

Magnesiﬁm sulfate 5.0

15 Glycerol ' 30.0
| Water 608.0

Perfume 2.0

Production process: The above oil phase A ingredients
and water phase B ingredients were respectively blended
20 and heated to 70°C and B was gradually added to A under
stirring. ‘The stirring was further continued for a
while, after which the mixture was homogenized well with
a homomixer and allowed to cool to room temperature under

agitation.



1 otions, creans and rouges containing S29 through S32 and, as controls, the
correspondi ng products containing LFP or LA instead. Table 40 Enollient

lotions Ingredient  ~Fornu- Formu- Formu- Fornu- Control Control la 1l la
2"la3 la4d4 1 2 A S29 2.0 - - - -
- S30 - 2.0 - - - - S31 - -
2.0 - - - 832 - - 2.0 -

- LFP - - - -862 0 - LA - -

- - ZOStearlcaC|d02 0.2 0.2 0.2 0.2
Cet anol  Tadlé 39 1. SstaBibity dnd fedldbng of uselof Betamsatum 3.0

0.2
3.0 3.0 3.0 3.0 3.0 P70 10.0 10.0 10.0 10.0
10.0 10. --MEG —~—emem— PP P e 2 == =2 Q= == =2 -B-PeFfure
0.4 0.4 0.4 0.4 0.4 0.4 PreserVeelirgqof. useq. s. g.s.
g.s. g.s. Type).cf -87- TedwhksiOGn EnSpréedt+ | oMpdat (cHani-guedpy
| ngredi ent creamFor nu- For nu-s¥abiit¥or nebithbhyrol feshtrol fPell  la 2
la 3 la 4 ==—f===—m——m—————— 2-B--tycerot———————- 8-6-==-- 8-6-—-——- 3-0
3.0 3.829 comppgitpen - Excelléng o © 50 © 50 5.0
5.0 5. 930rgomposition  iExcelleny g © 1 ©1.0 ® 1.0
1.0 Purified3l comppsitiom o Exceblent 70 @ 0. 0 0.0

S32 composition Excellent ® ® o

LA composition Good o o e}

LFP composition Good o o o)

LF composition Not x X x

emulsifiable
Example 54

Tables 40, 41 and 42 show the emollient
lotions, creams and rouges containing S29 through S32
and, as controls, the corresponding products containing
LFP or LA instead.

Table 40 Emollient lotions

Ingredient Formu- Formu- Formu- Formu- Control Control
la 1 la 2 la 3 la 4 1 2

A S25 2.0 - - - - -
S30 - 2.0 - - - -
S31 - - 2.0 - - -
S32 - - - 2.0 - -
LFP - - - - 2.0 -
LA - - - - - 2.0
Stearic acid 0.2 0.2 0.2 0.2 0.2 0.2
Cetanol 1.5 1.5 1.5 1.5 1.5 1.5
Petrolatum 3.0 3.0 3.0 3.0 3.0 3.0
P70 10.0 10.0 10.0 10.0 10.0 10.0
MOEO 2.0 2.0 2.0 2.0 2.0 2.0
Perfume 0.4 0.4 0.4 0.4 0.4 0.4
Preservative g.s gq.s g.s. g.s g.s. g.s.



tvat-er Tot al 100.0 100.0 100.0 100.0 100. 0 100. 0 Production
process: The above A and B ingredients were respectively bl ended and war ned
to 70[err]C and B was added to A under agitation. The m xture was further
sti'rred for a while, after which it was evenly honpbgeni zed using a

honom xer and allowed to cool to roomtenperature under constant agitation

Tabl e 41 Creans | ngredient For mu- Formu- Formu- Fornu- Control
Control la b la 6 la 7 la 8 3 -87- 4 A S29 3.5
- - - - - S30 - 3.5 - S31
- - 3.5 - S37able 40 Emollient lotions (continwded)

- LFP  mmmemermmmemmmemeeeeee— ————— e — - G dA -

Ingredient . Formu- Eps'ﬂ@quéﬂm- Faang- Comal Corf¥dl

23.0 23.0 23.0 CdRadol la 2 71@ 3 ZAap4 17.0 27.0

7.0 7. 0=CHOT—————----- >-g-———=F-g————- === ————- i 2.0
oDL BloGéYceﬁlo gooo 390 3-f0.0 3.0 18P TCP 3.0

0.2 0.2 2 0. 2%é iz iogz |\/rs10 ?(;86.5 5508 6.5
6.5 6.5 P . . 5.

>0 >0 vr;:zt: Ebeﬁosz 7 900 70.(9_2 Yo 0. 2570.0 0.270.0 o 5
0.2 Perfume ______ g ______ g.S. ___Q9.s. ___ q.S. __.Q. q.S. g.s. Purified
42.6 42.6 3. Z 6 A7 Gavater oy~ "o 100. 0
100.0 100. 03"3133-9__;QQ-E??lBQﬁ?____f??-?--i??@.--@.?---if?_9__

Production process: The above A and B ingredients were
respectively blended and warmed to 70°C and B was added
to A under agitation. The mixture was further stirred
for a while, after which it was evenly homogenized using
a homomixer and allowed to cool to room temperature under

constant agitation.

Ingredient = Formu- Formu- Formu- Formu- Control Control
la 5 la 6 la 7 la 8 3 4
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288- Production process: The sanme process as used for Formul a 1. Table 42

Rouges | ngredi ent For mu- Formu- Formu- Fornu- Control Control la 9 | a
10 la 11 la 12 5 - 6 Base S29 6.0 - - -

- - S30 - 6.0 - - - - S31

- - 6.0 - - - S32 - . -

6.0 - - LFP - - 0 -

- 6.
LA - - - - 88~ - 6.0 CALC 25.6
25.6 25.6 25.6 25.6 25.6 CEtamﬁ 5.0 5.0 5.0 5.0

5.0 5.0 GARIiictidn Prdbessl. Orne Hafle phledss adlufed 3k 0 Beeswax
8.0 8.0 . etrolatum 5. 5. 5.0
5.0 5EQ,mu1aao Car nauba 7.0 7.0 7.0 7.0 7.0

7.0 wax CLEH 4.0 4.0 4.0 4.0 4.0 4.0 Eosin acid
0.4 0.4 0.4 0.4 0.7able 42. 4 Kohgés 8.0 8.0 8.0
8.0 8.0 8.0 Perfune g.s. g.s. g.s. g.s. g.s.

g.s. Total —me——= 100+ -0~ - 1-00- 0~ - 400~ 0~ - 100~ D~-—--108-0---100-0-Rreduet-i-0n

pr oéess Thenyprssd fiergr edi FogmwerBomuint Xicrme Petmed €ophikyl Thatrofhe
col or was added and di sperked® wella bl knbadlhg Weth2a Boll nol B, then

OALC 2
Cetanol
Castor oil 31.
Beeswax
Petrolatum
Carnauba
wax

CLEH
Eosin acid
Color
Pexrfume

QOO oW
L) . L] » . L) . L) *
MOPDO COCOOOOOM
N OO UL
- L ] L » L] . . 1] L ] .
nNokLo COOOOO
L] L ] L)
QOO SLhoruwuin
L ] [ L3 L] ') * L] * *
MOBO OO0OOOOOM
Nooes QUKW
. L[] » * [ L] L ] .
. L] L) . .

0n odsdo COOOON

Production process: The base ingredients were admixed
and melted evenly. Then, the color was added and
dispersed well by kneading with a roll moll, then
remelted, defoamed, cast in a container and quenched to
solidity.

A panel of 10 testers was requested to use-test
the emollient lotions, creams and rouges prepared to the
above formulas. The results of this sensory evaluation

(mean results are shown) are presented in Table 7.



renel ted, defoaned, cast in a container and quenched to solidity. A panel
of 10 testers was requested to use-test the enollient |otions, creans and
rouges prepared to the above formulas. The results of this sensory

evaluation (mean results are shown) are presented in Table 7. -89- Table
43 Texture and feeling of sue of the fornulations Fornul a Texture of
Spreadability Non- greasy Moi st No. pr oduct on skin or lips
feel feel Fornula 1 -89- [err]
[err] Fornula 2 [err] [err]

[err] Formul gaBle 43 Texture and feeling of sue of dias rfofmiYdtfxegpl e
55 Hair solids and hair creans were prepared using S29 through S32 and
t hei r feel i ng-ef-bse -was -corpat—ed M-t t-hat--of--corH+-6l - pr-oduct-s- prepar ed
usi ng LFP or Fo&mulhe refeiturer ofSh@praadabddlidy 44 Nuh-dreasspatdisel y.
Tabl e 44 H¥Pr. sol i ds pagdaditent dforskin Ror rhi-pstorfmel For nu- Gieerl ol
Control la 13--Fa-t4--ta-t5-—"4-=a-t6--F--=-==—=—— B-S2G - P ———— -
- - S3formula - ®© 2.7 - - S31
2.7 - SEgrmula - @l 2.7
Formula :
Formula
Control
Control
Formula
Formula
Formula
Formula
"Control
Control
Formula
Formula 10
Formula 11
Formula 12
Control 5
Control 6

Wl W00 IO NY b W)
00O OOXO00O0OOXO00E6
HO0POBOOOMX000GO@ONO0OO®HB O
HOOO0ODPEMXOODODBGOEMKOOODG® @
HO@PO®OOXO0OOOBO®OOMXOE®O® OO

Example 55

Hair solids and hair creams were prepared using
5§29 through S32 and their feeling of use was compared
with that of control products prepared using LFP or LA.

The results are shown in Tables 44 and 45,
respectively.

Table 44 Hair solids

- — T - . - — = T G W e TS G W S T — S — A —— — > " —— —— " T Y - S S ——— ————— — — ——

Ingredient Formu- Formu- Formu- Formu- Control Control

la 13 la 14 la 15 1la 16 7 8
529 2.7 - - - - -
S30 - 2.7 - - - -
S31 - - 2.7 - - -
532 - - - 2.7 - -
LFP - - - - 2.7 -



CFP - - - - 2.7 - LA -

- - - - 2.7 -90- Table 44 Hai r solids
(continued) | ngredient Formu- Formu- Formu- Fornu- Control Control la 13
la™4 la 15 la 16 7 8 P70 20.0 20.0 20.0 20.0
20.0 20.0 LEEG3 5.0 5.0 5.0 5.0 5.0 5.0
LEEO23 6.0 6.0 6.0 6.0 6.0 5.0 LDEAM
6.0 6.0 6.0 6.0 6.0 -90-6.0 Purified 60. 3 60. 3
60. 3 60. 3 60. 3 60. 3 water Tot al 100.0 100.0 100.0
100.0 100.0 100. 0 Tabl e 45 tfablecddans Haigr edildds (doatlhruddy M-
Formu- Fornu- Control Control la 17 |la 18 la 19 l|la 20 9 10
O | phase S29--=—-===w== 3o O e e = S30
- 15. 0 S3Ingredient Formu- Formu-1Fo@m832Formu- Control Control -
15.0 - LFP la 13- la 14 -1a 15 1a 16 7 - 815.0 -
LA ' e e e e e e e e e —————— e ——— o~ -Beeswre
3.0 3.0 P& 3.80.0 28.0 20.8.0 PPGO 20.0 15. @0.015. 0
15.0 15.0 LEEO315 0 5.95.0 Befax 5.0 5.0 5.0 5.0
5.0 5.0 LEEB29 ppalH-0 6. o 6.01,0 6.01.0 6.00.0 5.0 1.0
1.0 LDEAM 6.0 6.0 6.0 6.0 6.0 6.0
Purified 60.3 60.3 60.3 60.3 60.3 60.3
water
Total 100.0 100.0 100.0 100.0 100.0 100.0

Table 45 Hair creams

Ingredient Formu- Formu- Formu- Formu- Control Control
la 17 1la 18 1la 19 1la 20 9 10

0il phase
529 15.0 - - -
S30 -
S31 -
8§32 -
LFP -

Beeswax
P70 1
MCWAX
BEALC
EOBA20
TOEOS
GLYMSA
BHT
Water phase
BG 5
PAB q.
q
0

L] L[] (] .
numoocoooo
RO NNHULW

* L] - -
hunoooooo

[
QoHMHEOIUTW
[ ] L[] . . ] L] . .
nuvmooocooo

KR VEFENNEOOW
L]

Perfume
Purified S5
water

———— — —— — T — — — — " W T T S . —— — — — — T T T S = S — . . - = G— . L —— — " " 4 S= Tew . . ———— ——— —

Ten female (aged 19-55 years) and 10 male (aged



EOBA20 2.0 2.0 2.0 2.0 2.0 2.0 TOECS

1.0 1.0 1.0 1.0 1.0 1.0 GLYMBA 2.5 2.5
2.5 2.5 2.5 2.5 BHT g.s. g.s. g.s. g.s.
7. s. g.s. Water phase BG 5.0 5.0 5.0 5.0

5.0 5.0 PAB g.s. g.s. g.s. g.s. g.s. g.s.
Per f unme g.s. g.s. g.s. g.s. g.s. g.s. Purified
50.5 50.5 50.5 50.0 50.091- 50.0 water Tot al

100.0 100.0 100.0 100.0 100.0 100.0 Ten fenal e (aged 19-55 years)

and 10 mal e Z&gf8 year$9)-p&flebbsyeawerepaaghestedwepeusegiestedheo use-t est
t he above hair solids and hair lotions. The results for the fornul ati ons of
t he i nventi oxbewel habrconlids &ndnbiairi dntiane.shBhe reshditise £08 thebl e 46
Sheen of hair Nhnageabllltg Feel ing of use Fornula No. Good Not good Good

Not good Got'mrmla*gmms% nthe mven‘&son and the comgrol 2 18

2 Formul a 14 16 16 16 4 Formul a 15 15

5 12 fon@llatlons 1are ShOEanPnﬁPHl%% .15 5 12 8

15 5 Control 7 8 A2.. 10 10 Control 8

4 16 5 15 . - - 4 16 EBWT‘EI 4617 16 4 16 4
16 4

Formula No. Good Not good Good Not good Good Not good

Formula 13 18 2 18 2 18 2
Formula 14 16 4 16 4 16 4
Formula 15 15 5 12 8 15 5
Formula 16 15 5 12 8 15 5
Control 7 8 12 8 12 10 10
Control 8 4 16 5 15 4 16
Formula 17 16 4 16 4 16 4
Formula 18 15 5 15 5 15 5
Formula 19 12 8 13 7 12 8
Formula 20 13 7 14 6 13 7
Control 9 9 11 8 12 10 10
Control 10 6 14 6 14 6 14

Some examples of production of glycerol esters
and some formulation examples (Examples 56-58) of
cosmetics containing the esters are presented below.

It should be understood that the esterification
reaction between the non-hydroxy fatty acid and glycerol
or the hydroxy fatty acid and glycerol provides mono-,
di- and tri-esters and a mixed ester. By the ordinary
process, there is obtained a product comprising 30-90% of
monoester, 30-50% of diester and 1-15% of triester.

Production Example 9

Using the same equipment as described in

»



Formul a 18 15 5 15 5 15 5 Formula 19 12 8

13 7 12 8 Formula 20 13 7 14 6 13
{ Control 9 9 - 11 8 12 10 10 Control 10 6 14
6 * 14 6 14 Sonme exanpl es of production of glycerol esters and

sone formul ati on exanpl es (Exanpl es 56-58) of cosnetics containing the
esters are presented below. It should be understood that the esterification
reaction between the non-hydroxy fatty a®ed and gl ycerol or the hydroxy
fatty acid and glycerol provides nono-, di- and tri-esters and a m xed
‘ester. By thProddchion Prxampie, 1{héR6 igsodbtthienadne proyciictd reonprist iy
30-90% of nonoester, 30-50% of diester and 1-15% of triester. Production
Exanpl e 9 Usaaidtas thab vgedpasnPradudtdion Exdmple 5 &3 mirldohdtbyon
Exanple 1, 120 g of the same non-hydroxy fatty acid as that used in
Producti on ER@#pirgsingg Ritredepysksgamngndnlaldi o @fen streamand 1.11 g
of tetraethyl ammoni umi odi de was added. When the 5 tenperature reached
106[err] C, 4%evraebryyppmeadrmydedadgewasy @ddgdper Wh@mofth® hours. After

conpletion of additjon, the [eacfi m xture was allowed to ripen at
106- 110[ 81 1 ESMPFTRFOES rEFREREH OPOrEachPor %t fE FLIGRASH Wag Mbiamhs

ol ovec 2, e 8, ARLER] 69003080 ASRS pBBE Al ok Sl 11O

the reaction mixture was alldwed to ripen at 106-110°C.
After completion of reaction, the reaction mixture was
allowed fo cool t5 80°C and 5 g of active clay and 1.2 g

10 of filter aid were added. The whole mixture was stirred
for about 30 minutes, after which it was pressure-
filtered to provide 160 g of non-hydroxy fatty acid
glyceride (S33).

A lanolin fatty acid glyceride (LFGL) was
15 prepared by the same procedure except that lanolin fatty

acid was used in lieu of the above fatty acid.

Production Example 10

Using the flask described in Production Example
1, 120 g of non-hydroxy fatty acid (S519) was reacted with
20 18.4 g of glycerol at 200°C for 5 hours. The reaction
mixture was then pressure-filtered as in Production
Example 9 to provide 10l1.6 g of non-hydroxy fatty acid
glyceride (S34).

Production Example 11

25 To 120 g of a non-hydroxy fatty acid methyl

ester (saponification value 194.4, OH value 19.3, cloud



for about 30 mnutes, after which it was pressure- filtered to provide 160
g of non-hydroxy fatty acid glyceride (S33). Alanolin fatty acid glyceride
(LFA) was 15 prepared by the sane procedure except that lanolin fatty
actd was used in lieu of the above fatty acid. Production Exanple 10 Using
the flask described in Production Exanple 1, 120 g of non-hydroxy fatty
acid (S19) was reacted with 20 18.4 g of glycerol at 200[err]C for 5
hours. The reaction m xture was then p+83sure-filtered as in Production
Exanple 9 to provide 101.6 g of non-hydroxy fatty acid glyceride (S34).
Producti on Epaipteld1026), as the fatty 220dg efasaaddedyidr.dkyg feftty aci d
net hyl ester (saponification value 194.4, OH value 19.3, cloud - 93-
poi nt 19. 0 egiyCprods tHBhenatilybagi of wedizadaethoxidg sfasylagdsedlas Then, .
1.6 g of sodi um net hoxi de was added as the catal yst and the reaction was
conduct ed at th80c2bal¥fE] anforhe KEAFELOMhWase £OMAYT A AT & R AHén
pressure- 5 filtered as in_Production Exanple 1 to provide 72 g of
non- hydr oxy #ath hepysql yTBP JEacsasH mp & ¥3F ERGTHIRFSSSUHAS react i on
described in_Production Exampl<e. 1 ,was carried qut except. th 45.3 g of
gl yci dol >wasThsEGTER 3810 OEHFHrch%&afnﬁﬁﬁ gfut& PffB”tﬁlteo?} 5% %nd the
non-hydroxy fatty acid glyceride (S35).

Production Example 12

The reaction described in Production Example 1
was carried out except that 45.3 g of glycidol was used
10 as the fatty acid in lieu of 120 g of S22 and the
reaction mixture was then pressure-filtered to provide
158 g of a-hydroxy fatty acid glyceride (S36).

Production Example 13

As in Production Example 9, 19.1 g of glycerol
15 was added to 120 g of hydroxy fatty acid (acid value
184.0, OH value 165.0, m.p. 63.3°C) and the reaction was
conducted in a nitrogen stream at i60-200°C for 3 hours.
The reaction mixture was then pressure-filtered to
provide 92.8 g of hydroxy fatty acid glyceride (S37).
20 Production Example 14
The flask described in Production Example 1 was
charged with 120 g of hydroxy fatty acid methyl ester
(saponification value 179.5, OH value 111.4, m.p. 28.0°C)
and 38.9 g of glycerol and the reaction was conducted as
25 in Production Example 3 to provide 93.0 g of hydroxy

fatty acid glyceride (S38).



reaction mxture was then pressure-filtered to provide 158 g of
[err]-hydroxy fatty acid glyceride (S36). Production Exanple 13 As in
Production Exanple 9,19.1 g of glycerol 15 was added to 120 g of hydroxy
farty acid (acid value 184.0, OH value 165.0, mp. 63.3[err]C) and the
reaction was conducted in a nitrogen streamat 160-200[err]C for 3 hours.
The reaction m xture was then pressure-filtered to provide 92.8 g of
hydroxy fatty acid glyceride (S37). 20 _gkroduction Exanple 14 The fl ask
described in Production Exanple 1 was charged with 120 g of hydroxy fatty
acid nmethyl ester (sapphefafialysésvaEuehé’7@stereHobtlaiaetilind, m p.

28.[err]C and 38.9 g of glycerol and the reaction was conducted as 25 I n
Producti on ErasgrhetBohoEpanmpilds 93tArgugh Agdamey shakiy iaciMhbdleyddr. de
(S38). -94- The anal yses of the esters obtained in Production Exanples 9
t hrough 14 are shown in T&bbéedi7 Tabkwe#dl @madysesanal yses Sanpl e
cH AV sV OHV S33 2 0.7 151.9
289.5 S34 —mmm-mmmmmeme— 2==mmm- #-§=——=—= ¥66-5--¥69-5-S85—-~---
3+ 0.6 Sampleg] 7 49, 9 S36H AV gV OBy 148. 4
291.5 S37 —oommsossssTss8yoooes Lo Jat St t6tr-5--285-"t-S38 ~———=
3+ 1.4 5833 176.6 179.2 2 0.7 151.9 289.5

S34 2 4.9 160.5 169.5

S35 3+ 0.6 191.7 45.9

S36 2 0.6 148.4 291.5

S37 3+ 5.7 161.5 285.1

S38 3+ 1.4 176.6 175.2

LFGL 6 0.6 147.6 103.8

Example 56
For testing the water solubility of each of the

samples prepared in Production Examples 9 through 14, the
condition of the sample on addition of water was
investigated. The results are shown in Table 48. For
this test, 2 g of each sample was dissolved by heating in
a beaker, 100 ml of distilled water at 70°C was added and
the mixture was stirred at the constant temperature of
70°C for about 1 hour, after which it was allowed to cool
and examined.

Table 48 Interaction with watexr

Sample Condition of Stability
aqueous sclution
S33 Liquid crystal Stable for at least 3 months
S34 Emulsion Phase separation
S35 Emulsion Phase separation
S36 Ligquid crystal Stable for at least 3 months
S37 Emulsion Stable for at least 3 months
S38 Emulsion Phase separation
GLYMSA Emulsion Phase separation on standing

at room temperature
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LFGL 6 0.6 147.6 103.8 Exanple 56 For testing
t-he water solubility of each of the sanples prepared in Production Exanpl es
9 through 14, the condition of the sanple on addition of water was

I nvestigated. The results are shown in Table 48. For this test, 2 g of each
sanpl e was di ssolved by heating in a-beaker, 100 m of distilled water at
70[err] C was added and the m xture was stirred at the constant tenperature
of 70[err]C for about 1 hour, after whiclygt was allowed to cool and

exam ned. Table 48 Interaction with water Sanple Condi tion of
Stability aqueous sol utnh@h s$dric mdadiliyiberied 3{GLYMSA)St@§é& wHs at | east
3 nont hs S34 Emul si on Phase separation S35 Emul si on
Phase separ aEixeelSihanufactudeduiby ®assiGrporatiab) e for at | east 3 nonths
S37 Emul si on Stable for at |east 3 nonths S38

Enmul si on ExamplePl58se separati on GLYMSA Enmul si on Phase
separation on standing at roomtenperature -95- The stearic

nmonogl yceri de ( GLYMSA) Exewgpless ofx ddie hand axtaamd dledtesmi @preosarn i amd
Exanpl e 57 Exanpl es of the hand.cream cleansing cream and
5 rouge formulations including S33 through S38 or, as

controls, LFGL and LA are presented in Tables 49, 50 and
51, respectively.
Table 49 Hand creams

S36 -
S37 -
S38 -
LA -
LFGL -
Cetanol 2.0 2.
P70 1.0 1

water
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5 ~rouge fornulations including S33 through S38 or, as controls, LFG. and
LA are presented in Tables 49, 50 and 51, respectively. Table 49 Hand
creans Ingredient Formula 1 Formul a 2 Formul a 3 Formula 4 A S33

12.0 - S34 - 12.0 - S35
- - 12.0 - S36 - -
- 12.0 S37 - - _ _ S38
- - - -9gLA _ LF& -
- - - Cet anol 2.0 2.0 2.0
2.0 P70 1.0 Tablé @9 Hand crbahs (contlndbdb|3 ay
10.0 -30+0———— 100 ecmemmm 0L RAB ceeee e QL 0.1
0.1 Ifigte@tehtine FormuQ@ad5  Formul@ 4 Control(l¢4Control 20.4
Purified P T L E T bl 5 Wt B~ 0t 2k -~
100.0 A10838 180. 0 +00.0 -96—~ Table 49 ~ Hand
creans (contin&éd) |ngredient For mul a<5 Formul & 6 Contrel 1
Control 2 A &33 S34 S35 - - - - -

S36 = - - -

S37 2w -12.0 - - -

S38 .- 12.0 - -

La - - 12.0 -

LFGL - - - 12.0

Cetanol 2.0 2.0 2.0 2.0

P70 1.0 1.0 1.0 1.0

B GLY 10.0 10.0 10.0 10.0

PAB : 0.1 0.1 0.1 0.1

Perfume 0.4 0.4 0.4 0.4

- Purified 74.5 74.5 74.5 . 74.5

water

Total 100.0 100.0 100.0 100.0

Production process: The above A and B ingredients were
‘ respectively blended and warmed to 70°C and B was
gradually added to A under constant stirring. The
stirring was continued for a while, after which the
mixture was emulsified well with a homomixer. The
emulsion was then allowed to cool under agitation.

Table 50 Cleansing creams

S35 - -
S36 - -
537 - -
S38 - -
TA - -
LFGL - -
P70 _ 30.0 30.0 30.0 30.0
Beeswax 10.0 10.0 10.0 10.0



S36 S37 12.0 - s38 . -

12.0 - LA -

12.0 -7 LFG& - ' -

- 12. 0 Cet anol 2.0 2.0 2.0
2.0 P70 1.0 1.0 1.0 1.0
B QY 10.0 10.0 10.0 10.0
PAB 0.1 0.1 -97- 0.1 0.1

Per fune 0.4 0.4 0.4 0.4
Purified 74.5 Table 50 {Cdebnsing creams [(£omtinued) 74.5

wat er Tot al 100. 0 100. 0 100. 0

100. 0 Pr oduc++en-precess-—-Fhe-above-A-anrt-B--rgreth-ert-s-~wer-e—-espectHi-vel y
bl ended and ¥ngredient70Fermptaaidd BFexmugradual Fprawded St o Farmnder 10

const ant st|rrrﬂg--?he-strrrrng-mas-conrrnued-ﬁorﬁaﬂMﬂﬂﬂa-1ﬂﬁﬂa~ﬂMm-ch t he
m xture was %nuB@F?*ed mell OwPth a honon®Px€r. The emP-$i on was t ¥er® al | owed
to cool under t|on T2 2BRES50 Clg§ﬁ§9ng creaﬁ?aFﬁgredlem?raQ%wnula
7 For mul a 8 ex gula rgce For nul a rfgeA s33Trace

- S34 Purlfle 10.0 49 49 5835 . .

- 198BS - S36 -

: ~-1070"S37T T T T T ST T mmmmmmmmeeommee _
s3s rofB1” 71000 3000 1000 1000 -,
LFGL - - - . - - P70
30.0 30.0 ° 30.0 _ . 30.0

Table 50 Cleansing creams (continued)

A 833 - - - -
534 - - - -
835 - - - -
536 - - - -
S37 10.0 - - -
S38 - 10.0 - -
LA - - 10.0 -
LFGL - - - - 10.0
P70 30.0 30.0 30.0 _ 30.0
Beeswax 10.0 - 10.0 10.0 10.0

B Borax 0.5 6.5 0.5 0.5
PAB Trace Trace Trace Trace
Perfume Trace Trace Trace Trace
Purified 49.5 49.5 49.5 49.5
water

Total 100.0 100.0 100.0 100.0
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Production process: The same as used for Formula 1.



Beeswax 10.0 10.0 10.0 10.0
-97- Table 50 Cl eansing creans (continued) Ingredient Formula 7

Formula 8 Formula 9  Fornmula 10 B Borax 0.5 0.5
0.5 0.5 PAB Trace Trace Trace
Trace Perfune Trace Trace Trace Trace
Purified 49.5 49.5 49.5 49.5 water Tota
100. 0 100.0 100.0 -98- 100.0 Table 50 Cl eansi ng
creans (continued) Ingredient Fornula 11 Fornula 12 Control 3 Contr ol
4 A S33 - S34 Table 51S35 Rouges _ S36 _
S37 10. 0 S38 - 10.0 LA
- e S o e
10. 0 P70 Ingred3énf@ Formula 13 3Fodmula 14 Fiinthla 15 Formfild Bgeswax
10.0 ----%6-f---——————- G- +--0- B -Bof-ae-————————~ -5
0.5 Bages 0.5 PAB Trace Trace
Trace S33race Perfufie0 ~Trace- Trace drace
Trace Purifief83%4 49.5 = -.  49.%.0 49.5 49.5 wat er

S35 L= - 6.0 -

536 - - - 6.0

S37 - - - -

S38 - - - -

LA - - - -

LFGL - - - -

OALC 25.6 25.6 25.6 25.6

Cetanol 5.0 5.0 5.0 5.0

Castor oil 31.0 31.0 31.0 31.0

Beeswax - 8.0 - 8.0 8.0 8.0

Petrolatum 5.0 5.0 5.0 5.0

Carnauba 7.0 7.0 7.0 7.0

wax

CLEH 4.0 4.0 4.0 4.0

Eosin acid 0.4 0.4 0.4 0.4

Color 8.0 8.0 8.0 8.0

Perfume g.s. g.s. g.s. gq.s.



Tot al 100.0 100.0 100. 0 100. 0 Producti on

process: The sanme as used for Fornmula 1. -98- Table 51 Rouges
| ngredient Formula 13 Formula 14 Formula 15 Formula 16 Base S33
6.0 - S34 --- 6.0
- S35 - 6.0
- S36 -
6.0 S37 - S38 LA LFG. OARG- 25. 6
25.6 25.6 25. 6 Cet anol 5.0
5.0 5.0 Table 515. 0 ROagesr (c@intinu@dd )0
3.0 =m=——- e F s Rttty 3t-O-Beeswa-~————cmcm—- o rin Satbtt bl
8.0 Ingredgept Formula 17 gogmudiar dl8at lentrol 5 5 dpntrol 6
50  ====-- 5-@-———=——mm————= =50 -Carmautra ——=—====—== -
7.0 Base 7 0 7.0 wax CLEH 4.0
4.0 S33 4.0 - 4.0 Bosin acid - 0.4 -
0.4 S34 0.4 - 0.4 Color - . 8.0 -
8.0 S35 8.0 R 8.0 Perfume - q.s. -
g.s. ggg g.s... - 6-0 g.s. “Total C 100.0 ~
100.0 538 100.0 - . 100.6q0 _ R
LA - - 6.0 -
LFGL - - - 6.0
Cetanol 5.0 5.0 - 5.0 5.0
Castor oil 31.0 31.0 31.0 31.0
Beeswax 8.0 8.0 8.0 8.0
Petrolatum 5.0 5.0 5.0 5.0
Carnauba 7.0 7.0 7.0 7.0
wax
CLEH 4.0 4.0 4.0 4.0
Eosin acid 0.4 0.4 0.4 0.4
Color 8.0 8.0 8.0 8.0
Perfume g.s. g.s. g.s. g.s.
Total 100.0 100.0 100.0 100.0
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Production process: The base ingredients were blended
and evenly melted by heating. The color was then added
and evenly dispersed by kneading with a roll mill and the
composition was remelted, defoamed, cast in a container
and quenched to solidify.

Ten panelists were requested to use-test the
hand creams, cleansing creams and rouges of the above
formulas. The results of this sensory test are shown in

Table 52 (mean ratings by panelists are shown).



-99- Table 51 Rouges (continued) Ingredient Forrmula 17 Fornula 18

Control 5  Control 6 Base S33 S34 S35 S36 - S37 6.0
- S38 - : 6.0 - LA -
6.0 - LF& _ - 6.0
Cet anol 5.0 5.0 5.0 5.0 Castor oil 31.0
31.0 31.0 31. 0 Beeswax 8.0 8.0 8.0
8.0 Petrol atum 5.0 5.0 -100-5.0 5.0 Carnauba

7.0 7.0 7.0 7.0 wax CLEH 4.0

4.0 4Tdble 52 TéxﬁuEeSaﬁdaﬁedllngoof use of fd¥nthlations 0.4
0.4 Col or 8.0 8.0 8.0 Perfune

g.s. ~grSTm——————— frSr————————— q—s--IepaL ------- AT I 0 . 100.0
100.0 100. 0 Production procf8preadbbibdty i nGredideni £ruer e MJigided

and evenly nE¢¥xmglayNpeat TegtuTae ool skinasrt Aépsaduedsimesavenl Fedilsper sed
by kneadi ng W ttrz Toft-nTtt-and-the-conposttiron-was-rerei--ed--def-eared,

cast in a cOiRERER %nd quen@hed to sollelfy
Formula .

Formula
Formula
Formula
Formula
Control
Control
Formula
Formula
Formula
Formula 10
Formula 11
Formula 12
Control 3

Control 4

Formula 13
Formula 14
Formula 15
Formula 16
Formula 17
Formula 18
Contrel 5

Control 6
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Example 58

The basal liquid hair conditioner formula shown
below in Table 53 was supplemented with one of S33
through S38, LFGL and LA and the resultant formulations
were evaluated for feeling of use.

The results are shown in Table 53.



Ten panelists were requested to use-test the hand creans, cleansing creans
and rouges of the above fornulas. The results of this sensory test are

shown in Table 52 (nmean ratings by panelists are shown). -100- Table 52
Texture and feeling of use of fornulations Spreadability Freedom from
Moi st Fornmula No. Texture on skin or |ips greasiness feel Fornula I
[err] [err] Fornmula 2 [err]
[err] [err] Fornula 3 [errdi01- [err]
[err] [err] Fornula 4 [err] [err]
[err] Formula 5 Table 53 erdliquid hair condigtidners [err]
Formula 6 [err] [err] [err] [err]
Control 1  ==-FeFFl-————————-p——mmmmene e Hoom— - -COtHF -0t = 2=~
[err] Ingrpdiept Formula 19 Fexmula 10 Foxmykd For figmnila 22
[err] -—==Ferrf-----—===v--- Terri-—————-—- ferri-+ormta-f-~--—-
[err] S33[err] 30 [err [err] Formula-9
[err] 34l err] - ] [eré% [eTr] Fornmula-0
[err] 535 [err] T2 -. [err] Fornul a 11 30 = Jerr]
[err] gerr] Fornula 12 [err] “lerr]. 30
lerr] Cbntrolsg X X - X 7 x Cortrol 4
[err] Ia " [err] ~ [err] Formula 13 [err]
[err] LFGL [err] _ [err]'FornuIa 14 ~ Jerr] _
[err] _______ Lerr] o __ Jerr] Formula15. = _ferr] _ " _____
[err] Ethanol® '] 50 [errlsg 50 50
Purified 20 20 20 20
water
Perfume Trace Trace Trace Trace
Color Trace Trace Trace Trace
Total 100.0 100.0 100.0 100.0

Table 53 Liquid hair conditioners (continued)

—— g —— ———— ) T — o —— —— ——— — - —— — — - — ) — Y = Yrmt Y . A S St G . S —— — o —
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Ethanol 50 50 50 50
Purified 20 20 20 20
water

Perfume Trace Trace Trace Trace
Color Trace Trace Trace Trace

e s o - . . —— Y — g — G — T — - T — G — " G ;S G o - ——— . —— T G S S SR S S S —— ———— g —

Production process: The ingredients shown in Table 53
were vigorously stirred to mix and filtered to provide a

product.



Formul a 16 [err] [err] [err] Fornul a

17 [err] [err] [err] [err] Fornula 18
[err] Control 5 X X X x Control 6
[err] [err] [err] [err] Exanple 58 The
basal liquid hair conditioner formula shown below in Table 53 was

suppl emented wth one of S33 through S38, LFGL and LA and the resultant
formul ati ons were eval uated for feelingigause. The results are shown in

Tabl e 53. Tabl e 53 Liquid hair conditioners Ingredient Forrmula 19
Formula 10 Fornul a 21 fennfémalé $3ded 19-55 yeal38) and 10 male (QFkd
- 30 S35
30 S36 20-65 years) panelists were instructed to use-tesk $hée S38 LA
LFA. Et hanol 50 50 50 50 Purified
20 1i@@id hair condiffons obtained?@bmaresr MHef mesults O ace
Trace Trace Trace Col or Trace Trace
Tr ace thegrfemmgbations of thgoipvention angpthe controlipQ. 0
100.0 Tno-

5 preparations are shown in Table 54.

Table 54

L Formula No. Good Not good Good Not good Good Not good
Formula 19 18 2 17 3 19 1
Formula 20 18 2 17 3 19 1
Formula 21 17 3 16 4 18 2
Formula 22 18 2 17 3 18 2
Formula 23 18 2 18 2 17 3
Formula 24 18 2 17 3 17 3
Contrxol 7 4 16 3 17 2 18
Control 8 0 20 0 20 1 19

- —— - — > ————— ——  —— $oo. . W = ——— — — ——— - — A — . Y —— i S —— T ) S  —— —— ——

Some examples of production of the sucrose
esters of the invention and some examples of cosmetic
formulations including the esters are presented below.

Production Example 15

To 342 g of sucrose was added 96 g of non-
hydroxy fatty acid methyl ester (GH = 1-, AV = 0.3, SV =
194.4, OHV = 19.3, CP = 19°C, IV = 4.9, hydroxy fatty
acid content = 4.98%) and the mixture was dissolved in
1.5 ¢ of DMF. After the solution was warmed to 60°C,
0.07 mole of sodium methoxide was added as the catalyst
and the reaction was carried out at 60°C for 3 hours.

Then, 2/3 of the DMF was distilled off on a boiling water



Tabl e 53 Liquid hair conditioners (continued) Ingredient Fornula 23

Formula 24 Control 7 Control 8 S33 S34 S35 S36 S37 30 S38.
30 LA - 30 LFG&

- 30 Et hanol 50 50 50

50 Purified 20 20 20 20 wat er

Per f unme Trace Trace Trace Trace Col or

Trace Trace Trace -1030 ace Tot al 100.0

.100.0 100. 0 100. 0 Production process: The ingredi ents shown
in Tabl e 53 p@fle ¥t 0D0O2G|MmBGi 4h8@dthe Pbyiand Wak! ekegdateelr QYite ga

pr oduct . -102- Ten fenmal e (aged 19-55 years) and 10 nal e (aged 20-65

years) panelpstsiows cof N350 uGl edath ofchérahet 86 krbfibived Ithler uaeedictiedns
obt ai ned above. The results of the fornulations of the invention and.the
control 5 methpt adsbes. arBhehexhraotiahl reSdduéalvhe G4 18kednwdithhai r
Manageabi l ity Feeling of use

volumes of acetone to precipitate and remove the

5 unreacted sucfoéé ;hd the acetone was distilled off. The
residue was dissolved in 4 volumes of water and, after
addition of 5% aqueous sodium chloride, the solution was
heated to 90°C. The crude sﬁcrose ester (100 g)
separating out in the upper layer was separated and

10 dried. This was further purified by silica gel column
chromatography to provide 62 g of the sucrose ester (S39)
as the IPA fraction. |

The above procedure was repeated using a-
hydroxy fatty acid methyl ester in lieu of the above

15 fatty acid_material to provide a-hydroxy fatty acid
sucrose ester (S40). -

The composition of each of the esters prepared
above was analyzed by TLC-FID (Iatroscan, Yatron).
The ester compositions as well as the general

20 analyses and properties of S39 and S40 are shown in Table

55.



Formul a No. Good Not good Good Not good Good Not good Fornula 19 18

2 17 3 19 1 Formula 20 18 2 17 3
19 1 Formula 21 ° 17 3 16 4 18 2 Fornmula 22
18- 2 17 3 18 2 Formula 23 18 2 18
2 17 3 Fornmul a 24 18 2 17 3 17 3
Control 7 4 16 3 17 2 18 Control 8 0
20 0 20 1 19 Some exagples of production of the sucrose

esters of the invention and sone exanpl-es of cosnetic formul ations
including the esters are presentedrdys]®vss Producti on Exanple 15 To 342 g of
sucrose was added 96 g of non- hydroxy fatty acid nethyl ester (GH = 1-, AV
=0.3, SV=144_-ONMN<193 CRJAerr]C LM o409 hydroxy-fatty acid
content = 4.98% and the m xture was dissolved in 1s89[err] o0§40OMF. After

t he sol uti on -was-Wat=rea--+-0- 60 -6+« -G = D D=+t - -0f — SOt L+ ARt hoxi-de-nas
added as t heasatal yst and the reaction was carried Qul at 600err]C for 3
hours. Then, S 3 of the DVMF was distilled off on ailBei7l i ngl®&t 2r -103-
bath at 10-2®H¥WHg and t he riesidue was extracted GR8R08 pos&3d obhs of 350 ni
each of hexaranspasiente mi®- unreacted nethyl este?3.0The X3 ¢Biction

resi due was dEgt@rdompasizian unes of acetone to precipitate and renove the

5 unreacted MAAURSEEH the acetone was distilleddolf. The.0
Di-ester 7.3 8.5

Tri-ester ) ?8.6 15.4

The compatibilities of S39 and S$40 with various
solvents are shown in Table 56. 1In the table; SC stands
for clear solution, ST for translucent solution, P for
partial solution (turbidity or partial precipitation), S
for solidified and I for insoluble.

Table 56 Compatibility

S39 S40
Test substance
concentration (%) 1% 3% 1% 3%
Water 20°C ST ST sC ST
70°C ST ST SC sC
EtOH95 20°C P P el P
70°C P P SC P
PG 20°C sC 'SC sC SC
70°C sC sC sC SC
OALC 20°C SC ST ST ST
70°C SC SC ST SC
P70 20°C I I I I
70°C I I I I

The above sucrose ester can be varied in mono-
ester content by adjusting the reaction conditions to

provide a series of products with varying HLB numbers.



resi due was dissolved in 4 volumes of water and, after addition of 5%
aqueous sodium chloride, the solution was heated to 90[err]C. The crude
sucrose ester (100 g) separating out in the upper |ayer was separated and
10- dried. This was furtherpurified by silica gel columm chromatography
to provide 62 g of the sucrose ester (S39) as the IPA fraction. The above
procedure was repeated using [err]- hydroxy fatty acid nethyl ester in lieu
of the above 15 fatty acid material taeggrovide [err]-hydroxy fatty acid
sucrose ester (S40). The conposition of each of the esters prepared above
was anal yzedrHy siidzddd dditdrosre, beindg oiged Theetal éntionasssafens as wel |
as the general 20 anal yses and properties of S39 and S40 are shown in Table
55. - 104-hyByphidi Aémulsifiers in the food industry but can bel.1

0.1 sV 118. 7 108. 2 OHV

523.0 66usEdlransparfattants for cosmetic products beca@8e0Otheyl103.0
Ester conposition Mno-ester 64. 1 76.0
Di - est er are dermatologically harmless, mgntoxic gosthei living

28. 6 15.4 The conpatibiiities of_ S39 and S40 with various

5 body and can -be made available in a spectrum of surface
activity suited for intended uses.
Example 59  Preparation of O/W emulsions
0/W emulsions were prepared accoxrding to the

following formulas.

10 Table 57

Ingredient Formula 1 Formula 2
P70 20.0 20.0

: CEALC 1.0 1.0
S39 0.5 -
sS40 - 0.5
S8S6.5 3.0 3.0
HYECE 0.5 0.5
PG 4.0 4.0
Purified watex 71.0 71.0

Production probess: HYECE was dissolved in purified
water and PG and the solution was heated to 80°C. On the
other hand, P70, CEALC and sucrose ester were blended and
heated to 80°C under agitation. The above aqueous phase
was gradual;y added to the oily phase and the mixture was
further stirred for 15 minutes, after which it was
allowed to cool under agitation to provide a cream.

The above procedure provides a stable emulsion

which does not show the formation of particles which is



solvents are shown in Table 56. 1In the table, SC stands for clear
solution, ST for translucent solution, P for partial solution (turbidity or
partial precipitation); S for solidified and | for insoluble. Table 56

Compatibility S39 S40 Test substance concentration (% 1%
3% 1% 3% Wt er 20[err] C ST ST SC

ST 70[err]C ST ST SC SC Et OH95 20[err]C

P P SC P 70[err] C.106- P P SC

P PG 20[err] C SC SC SC SC 70[err]C

SC SCoften o¥served in ¥/Whimtulsions 20f etlﬁig kind. SC ST
ST ST 70[err]C SC SC SC P70

20[err]C Example 60 Hreparatidn of conditi@ﬂfﬁé]éham oos | |
I | The above sucrose ester can be varied in nono- ester content by

adj usting the reacti on Thendirigrehi érct pridvs ted cosow egepd Pl onded Ssumiiéh
varyi ng HLB nunbers. -105- The sucrose esters are being used prevalently
as safe hydr opliid headgnmgs idniderthe mitttmafeoohs mifusyedutocplh be04usel as
surfactants for cosnetic products because they are dermatol ogically

har ml ess 3 noricokheneby Rravigeng sonstidiiamicng sshampoade avail able in a
spectrum of surface

Table 58
Ingredient Formula 3 Formula 4
LHSAM 10.0 15.0
LADBE 10.0 10.0
PPG5S 2.0 2.0
S39 20.0 -
PROTE 2.0 2.0
Purified water 54.0 54.0

Incorporation of the sucrose ester results in
the formation of shampoos having no irritation potential
and a good hair moisturizing effect.

Production Example 16

By the same procedure as described in
Production Example 1, 100 g of non-hydroxy fatty acid
(free NH according to the invention; acid value = 206.4,
saponification value = 208.6, GH = 2, OHV = 23.3, m.p. =
33.6), 114 g of NJCOL 200A and 1 g of p-toluenesulfonic
acid were reacted at 95-100°C for 4 hours. After the
reaction, the catalyst and unreacted NH were neutralized
and removed and the residue was rinsed to provide 200 g
of non-hydroxy fatty acid NJCOL ester (S41).

The above procedure was repeated using the a-



activity suited for intended uses. Exanple 59 Preparation of O w enul sions
O Wenul sions were prepared according to the following fornulas. 10

Tabl e 57 I ngredient - Formula 1 Formula 2 P70

20-0 20. 0 CEALC 1.0 1.0 S39

0.5 - $40 - 0.5 SS6.5

3.0 . 3. 0 HYECE 0.5 0.5 PG

4.0 4.0 Purified water Ao 71.0 Production

process: HYECE was dissolved in purified water and PG and the sol ution was
heated to 80h¢afdiy €attheaelilicofhand, iHv@ntEoA Grand il the Hivsverer e

bl ended and heated to 80[err]C under agitation. The above aqueous phase was
gradual | y adfladtyoathd tbl prpkdse 478 ghefrodhyderonys fatrttyhexrcist iINJGOL f or
15 minutes, after which it was allowed to cool under agitation to provide a
cream The absterp(B8é&Jdure provides a stable enul sion which does not show
the formation of particles which is -106- often observed in QW

emul si ons of this kindMoEgaNgre tbe PREEaPIOCEdUse dafdinapaatef ssifwos

The ingredients |isted bel ow-were bl ended under .
5 6 g of oleyl alcochol as the alcohol to provide 188 g

of non-hydroxy fatty acid oleyl alcohol ester (S43).
The general analyses of the above esters are
shown in Table 59.

Table 59 General analyses

S41 S42 S43
GH <1 <1 £1
AV 0.1 0.1 0.1
sv 99.4 94.8 107.0
OHV 15.5 101.3 9.5
POV 1.0 - 0.9 1.0
CP (cosmetic grade) £-10°C 7°C 28°C
Specific gravity (20°C) 0.858 0.874 0.863
Viscosity (40°C) 23.1 cst 36.3 cst 20.5 cst

The compatibilities (1 g/20 ml) of each ester
with various solvents at specific temperatures are shown
in Table 60 (the abbreviations of degrees of solubility
are the same as used in Table 56).

Table 60 Compatibility

Ester S41 542 S43
Solvent ET 00 P70 ET 00 P70 ET 00 P70
30°C SC §8C sC SC 8C sC SC §8C sC
20°C P SC SC SC S8C sC P SC &C
10°C SC SC SC SC S§C SC sC
5°C SC SC SC 8C &C P SC
-5°C S SC P SC sC S P

-10°C SC S sC



mld heating and the m xture was adjusted to pH 6.0-6.5 5 to thereby

provi de a conditioni ng shanpoo. Table 58 | ngredi ent Formula 3 .
Formul a 4 LHSAM 10.0 15. 0 LADBE 10.
10.0 PPG5 2.0 2.0 S39 20.0

- $40 - 15. 0 PROTE 2.0

2.0 Purified water 54.0 54.0 Incorporation of the sucrose

rester results in the formation of shamoggghaving no irritation potentia
and a good hair noisturizing effect. Production Exanple 16 By the sane

procedur e asEfies88ibddEthaRodducti on Exanple 1, 100 g of non-hydroxy fatty

acid (free NBDacOdidengilo the invention; acid value = 206. 4,
saponi fi cati BhOvaLiiguid2p8r8ffeh = 2, OHV = 23.3, mp. = 33.6), 114 g of

NJCOL 200A and 1 g of p-toluenesulfonic acid were reacted at 95-100[err]C

for 4 hours. After theTheaclpud, pohstc{CR)ysf &4d warseaotomdingiey e
neutralized and renoved and the residue was rinsed to prOV|Qe 200 g of
non- hydroxy $8¥tyvazi dSKBBEE,eandr this1 psteke sprenadspmedddwichmst r epeat ed

usi ng the
t he above

10

15

20

25

err]- -107- hydrax
[reslstance on apglica¥ion to the skin. S42 also has a

low CP value and is characterized in that it is more
compatible with polar solvents and oils than S41.
Therefore, these esters not only find application as
regular base oils but can be used as esters of low
temperature fluidity capable of replacing liquid
paraffin, which has a flow point of about -12°C, for
exploitation of their excellent compatibility and high
water vapor permeability as compared with liquid paraffin
to provide very desirable cosmetic products insuring
efficient skin respiration.

Where any.cosmetic fofmulation includes polar
ingredients such as olive and other vegetable oils, oleyl
alcohol, etc., S42 may prove to be a better choice from
compatibility points of view.

Example 61 Preparation of vanishing creams

Vahishing creams were prepared using S41 and
542 in lieu of 519 in the formula of Example 14 given in
Table 6.
Example 62 Preparation of skin creams

Skin creams were prepared by using S41 and S42,

both obtained above, in lieu of YOFCO FE-1 in Example 44.

fatty acid of the invention in |lieu of

0



fat4¢y acid to provide 179 g of [err]-hydroxy fatty acid NJCOL ester ($S42).
Mor eover, the sane procedure was repeated using 5 98.6 g of ol eyl alcohol
as .t he al cohol to provide 188 g of non-hydroxy fatty acid ol eyl al cohol
ester (S43). The general anal yses of the above esters are shown in Table

59. Table 59 General analyses $41 S42 $43 GH '

[errr]l [err]1 [err]1 AV 0.1
0.1 0.1 sV -10999.4 94. 8 107.0 OHV
15.5 101. 3 9.5 POV 1.0 0.9

1.0 CP (cosnBkampdealld) Preparaftéon] of0[fonmd@tions AHnel joiges 28[err] C
Specific gravity (20[err] O 0. 858 0. 874 0.863 Viscosity
(40[err] © 23eagdnpus3eiztaent? Gypec founde tdomsat iilk ties (1

9/20 m) of each ester with various solvents at specific tenperatures are
shown in Tabletsgon( FHPea§§F1é¢ﬁ§tli°§ﬁsa§Fi FOHCESs WTes FUANan U@rlélq he same

as used in Table 56) Tabl e Conpati hility Ester
S42 SQB séPveﬁPtalE?d gbovezoin gievp@t 57 in the (f@mmﬂ@
30[err]C

S SC. SC 20 err SC
sC  scd scof s&xampige g@clnse’ﬁanFeulﬁ]rcthe %°m“1§C0 éxamIJéG msc
SC SC 5[err

S %QEee &k and %ﬁe gormp§a18 eFFF@Ple 24 1nPTa$;§ fgﬁwr]g sSC

The resultant cosmetic prodqcts were found, by
panel tests, to be excellent in cream texture,
spreadability on the skin and feeling of use.

10 Example 64 Preparation of hair creams

Hair creams were prepared using S41 and S42 in
lieu of S5 in the formula of Example 30 shown in Table
16.

The resultant creams were found, by a panel

15 test, to be excellent in hair sheen, hair manageability

and feeling of use.



©-108- ET: 99 50 00: dive oil P70: Liquid paraffin The cloud point
(CP) 3mluﬂmlgﬁigmtngly 5 low, viz. [err]-10[err]C, and this ester
sptea [P desistance on application to the skin. S42 al so has a
| ow CP value and is characterized in that it is nore conpatible with polar
solvents and oils than S41. Therefore, these esters not only find
application as 10 regul ar base oils but can be used as esters of |ow
tenperature fluidity capable of replacidigd-i quid paraffin, which has a flow
poi nt of about -12[err]C, for exploitation of their excellent conpatibility
and hi gh wat egr.amg®r perneability as conpared with liquid paraffin 15 to
provi de very desirable cosnetic products insuring efficient skin
respiration. Wiere anyl coanproce$srfiorafrantionhtdag pollanoligr €ditenyt s such
as olive and other vegetable oils, oleyl alcohol, etc., S42 nmay prove to be
a better chocH fwlthel2O0compohpasi breatyngoanisnotin dattixaeikde 61
Preparation of vani shing creans Vani shing creans wer e prepared using S$41
and S42 in |selegred1Drom the g6Phpl oBFiekangl ef1dageddn fattaveeis, 25
Exanpl e 62  Preparation of . skin creags Skin creang—%EFE“‘zgggrgg:gy usi ng
1

s41 and %MQ,ifi_%Ff_e?t?353W1th_91_4%}°Wifw?lcph9l$jWith

)

B SO e

fé convert hydroxy fatty EEEHE in said lanolin fatty acid
to boric acid esters and, then, subjeqting the reaction
mixture to vacuum distillation for fractional separation
of said boric acid esters of hydroxy fatty acids from
10 non-hydroxy fatty acids in said lanolin fatty acid.
2. Non-hydroxy fatty acids as obtained by the
process claimed in claim 1.
3. A process for producing purified hydroxy
fatty acids which comprises hydrolyzing boric acid esters
15 of hydroxy fatty acids as obtained by the process of
claim 1 to hydroxy fatty acids.
4. Purified hydroxy fatty acids as obtained by
the process claimed in claim 3.
5. A process for producing a-hydroxy fatty
20 acids and e-hydroxy fatty acids which comprises further
subjecting hydroxy fatty acids as obtained by the process
of claim 3 to vacuum distillation to fractionate a-
hydroxy fatty acids from e-hydroxy fatty acids.
6. Purified a-hydroxy fatty acids as obtained
25 by the process claimed in claim 5.

7. Purified w-hydroxy fatty acids as obtained



bot h obtai ned above, in lieu of YOFCO FE-I in Exanple 44. -109- Exanpl e
63 Preparation of foundations and rouges O eagi nous oi ntnment type

f oundafj ] jgpn type foundations and rouges were prepared using
s41 anailmm"umummmunove inlieu of S7 in the fornula 5 of Exanple 20
in Tabl & 10, the' fdrmal a of Exanple 23 in Table 11 and the fornul a of
Exanple 24 in Table 12. The resultant cosnetic products were found, by
panel tests, to be excellent in creamtextire, spreadability on the skin
and feeling of use. 10 Exanpl e 64 Preparation of hair creans Hair

creans were pyeppReegrocesg S4idimed $42dlaiki &y of S5 in the fornula of
Exanpl e 30 shown in Table 16. The resultant creans were found, by a panel

15 test, to be excel Bent Ai nohahydsioxen faltayr acddageatpdsitticamnd feel i ng of
use. -110- CLAIMS 1. A process for fractionating a lanolin fatty acid
whi ch conpri desivedafiron daheddhni whiight \i sachdrecitestie®d domtthas grioup
consisting of [err]lanolin fatty acid 5 and its esters with (Jerr] | ower
al cohol s wi t popprisescs8-45% by we}ght of iso-fatty acids of 10-30
5 carbon atoms, 30-50% by weight of anteiso-fatty acids of
11-31 carbon atoms and 10-30% by weight of normal fatty
acids of 10-30 carbon atoms, the sum qf said iso-fatty
acids and anteiso-fatty acids being at least 60% by
weight, with a hydroxy fatty acid content of less than
10 10% by weight.
9. A hydroxy fatty acid-composition derived
from lanclin which is characterized in tﬁat it comprises
at least 60% by weight of a-hydroxy fatty acids of not
less than 14 carbon atoms, of which normal c-hydroxy
15 fatty acids account for 50-70% by weight, iso-a-hydroxy
fatty acids for 10-30% by weight and anteiso-a-hydroxy
fatty acids for 0-15% by weight, with an e-hydroxy fatty
acid content of 0-15%.
10. An ester derivative of the non-hydroxy
20 fatty acid composition claimed in claim 8.
11. The ester derivative according to claim 10

which is selected from the group consisting of C lower

1-4
alcohol esters, sterol esters, sugar esters, 2-ethyl-
hexanol esters, higher alcohol esters and polyhydric

25 alcohol esters.

12. An ester derivative of the hydroxy fatty



" tosconvert hydroxy fatty acids in said lanolin fatty acid to boric acid
esters and ' gINg the reaction mxture to vacuumdi stillation
for-fracti Hummumnﬂmﬂﬂmf said boric acid esters of hydroxy fatty acids
frem 10 non-hydr oy fatty acids in said lanolin fatty acid. 2.

Non- hydroxy fatty acids as obtained by the process clained in claiml. 3. A
process for producing purified hydroxy fatty acids which conprises

hydrol yzing boric acid esters 15 of hydpaexy fatty acids as obtained by the
process of claim1l to hydroxy fatty acids. 4. Purified hydroxy fatty acids

as obt ai ned g5 d heonpeeestor | elabfed nig! a1l8ik. 95. A process for produci ng
[err]-hydroxy fatty 20 acids and [err]-hydroxy fatty acids which

conprises further subjeziinphdyesoay datriyativdsaasoptiiagned byathe 12r ocess
of claim3 to vacuumdistillation to fractionate [err]- hydroxy fatty acids
from/[err]- hwiiiclxyid adeleakcedistrém thergtoed fensishjidgorf Cat_ y lagieds as
obtained 25 by the process clained in claim5. 7. Purified™[eéerr]-hydroxy
fatty aci ds alcalinkiesters, -diddrobyesherps osegsrceateard,i 2-ethyd-5. 8. A
non- hydroxy fatty acid conposition derived fromlanolin which is

char act & i zdtedanahastersonpighers 8bcahod hgstherghandf ppdyhydri¢ aci ds of

10-30 5 carbon atons, 30-50% by wei ght of anteiso-fatty acids of
alcohol esters.

14. A cosmetic product or a drug for external
use which contains the non-hydroxy fatty acid composition
of claim 8 or an ester derivative thereof.

10 15. A cosmetic product or a drug for external
use which contains the hydroxy-fatty acid composition of
claim 9 or an ester derivative thereof.

16. A cosmetic product or a drug for external
use which contains a-hydroxy fatty acids as claimed in

15 claim 6.

17. A cosmetic product or a drug for external
use which contains an ester selected from the group
consisting of sterol esters, sugar esters, 2-ethylhexanol
esters, higher alcohol esters and polyhydric alcohol

20 esters of the o~hydroxy fatty acids claimed in claim 6.

18. A cosmetic product or a drug for external
use which contains w-hydroxy fatty acids as claimed in
claim 7.

19. A cosmetic product or a drug for external

25 use which contains an ester selected from the group

consisting of sterol esters, sugar esters, 2-ethylhexanol



11-31 carbon-atoms and 10-30% by wei ght of normal fatty acids of 10-30
car bon at fqgpai d i so-fatty acids and anteiso-fatty acids being
at #l eas:\J%Hmm‘%ﬂEm th a hydroxy fatty acid content of |ess than 10
10% by i ¢ . d. ydroxy fatty acid conposition derived fromlanolin .
which is characterized in that it conprises at |east 60% by wei ght of
a-hydroxy fatty acids of not |ess than 14 carbon atons, of which normal

a- hydroxy 15 fatty acids account for B30% by wei ght, iso-a-hydroxy
fatty acids for 10-30% by wei ght and anteiso-[err]-hydroxy fatty acids for
0- 15% by wei ghterwi,t highefealbohpdr esyefrat apdagpod yhgrirdd adfcdhdl5% 10. An
ester derivative of the non-hydroxy 20 fatty acid conposition clainmed in
claim 8. 11. eSheresbér ther wrayidvrexycfatdingcicisc|cdiadmeel il «laisn skl ect ed
fromthe group consisting of CJ[err] |ower alcohol esters, sterol esters,
sugar esters, 2-ethyl- hexanol esters, higher alcohol esters and pol yhydric
25 al cohol esters. 12. An ester derivative of the hydroxy fatty -112-
acid conposition clained in claim9. 13. The ester derivative according to
claim 12 which is selected fromthe group consisting of Clerr] |ower

al cohol esters, sterol .esters, sugar esters, 2-ethyl- 5 hexanol esters,

- higher al cohol esters and pol yhydric



al eohol esters. 14. A cosnetic product or a drug for external use which
contains the non-hydroxy fatty acid conposition of claim8 or an ester
derivative thereof. 10 15. A cosnetic product or a drug for
use whi ch contains the hydroxy fatty acid conposition of claim?9

ext er nal

or an ester
use which contains [err]-hydroxy fatty acids: as:- cla4ned_Ln 15

ext er nal

claim6. 17. A cosmetic product or a demgsfor extérnal
an ester selected fromthe group consisting of stérol esiégr

derivative thereof. 16. A cosnetic product or a drug for

.f:_ cpnt
;sugarie

2- et hyl hexanol esters, higher al colmBsemA®Ts and pol yhydric-alteehel! 2
esters of the [err]-hydroxy fatty acids clainmed in claim®6. 18. A cosnetic
product or a drug for The eimasnticen Wwirahidestai pso¢ess| etydrbgynfatty aci ds
as claimed in claim7. 19. A cosnetic product or a drug for external
use whi ch cantesitinga estrgyligel fattyl d¢idn wikh gbonpc cansdstongonfester ol
esters, sugar esters, 2-ethylhexanol -113- esters, higher al cohol
and poIyhydhYﬂRQKYﬂﬁﬁttxnﬁﬂkdQﬁth¢ﬁ9$nwtq byxioxgcidt egtarsds claimed in

claim?7.
5

10

15

subjectlng,the_reactlon mixture to wvacuum distillation to
fractionate the boric acid esters of hydroxy fatty acids
from non-hydroxy fatty acids, hydrclyging the boric acid
esters, and subjecting the hydrolysate to vacuum distil-
lation to provide a-hydroxy fatty acids and ew-hydroxy
fatty acids, the resultant respective lanolin fatty acids
and esters, and cosmetic products and drug products for
external use containing them.

According to the invention, pale—colored, sub-
stantially odor-free lanolin fatty acids can be obtained
easily and with high efficiency and these compounds can
be effectively utilized in the pharmaceutical and

cosmetic field.
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Substitute sheet - 10 September 1296

ABSTRACT

LANOLIN FATTY ACIDS, A METHOD FOR THEIR FRACTIONATION,
COSMETICS AND DRUGS FOR EXTERNAL USE

The invention provides a process comprising
treating a lanolin fatty acid with boric acid to convert
hydroxy fatty acids therein to boric acid esters,
subjecting the réaétion mixture to vacuum distillation to
fractionate the boric acid esters of hydroxy fatty acids
from non-hydroxy fatty acids, hydrolyqing the boric acid
esters, and subjecting the hydrolysate to vacuum distil-
laﬁion to provide a-hydroxy fatty acids and w-hydroxy
fatty acids, thé resultant respective lanolin fatty acids
and esters, and cosmetic products and drug pfoducts for
external use containing them.

According to the invention, pale-colored, sub-

stantially odor-free lanolin fatty acids can be obtained

easily and with high efficiency and these compounds can
be effectively utilized in the pharmaceutical and

cosmetic field.




