- 1 - Description Title of Invention: TRANSDERVAL COWPCOSI TI ON OF

PHOSPHATI DYLCHOLI NE AND METHOD FOR PRODUCI NG SAME Technical Field [0001]
The present invention relates to a conposition for transdernal

adm ni stration, which enabl es phosphatidyl choline to be stable in an
aqueous |iquid and enabl es phosphatidyl choline to be highly absorbed in the
skin. Background Art [0002] The subcut aneous accunul ation of fat is
correlated with the inpaired functiemroftfign cells; fat cells contain fats
inthe forms of free fatty acid and triglyceride. Triglyceride, which has
been fornmed and accunulated in the fat cells, is also again deconposed to
fatty acid,,. gl.ycerol, and/.or glycerol ester by enzymatic degradation.
However , wﬁgﬁj§idﬂfﬂ¥5§ﬂgﬂfﬁﬁalance between fat formation and fat

T R T e R g R L S S i

accunul at esedp FipkeNS egsul ting in subcutaneous - 2 - accurul ation of
fat. Consequently, overwei ght and therapeutic/cosnetic problens arise.
[ 0003] A nmet hod, where a conposition which renoves the subcut aneous

accunul ation of fat is directly injected under the skin, has been applied
to the treatgmmiefl sukqut aneous fat accunul ati on or an obesity acconpani ed
by an excessive fat |ayer. A phosphatidylcholine preparation represented by
Li postabi | [((®dridfi-Aventis) is used for that purpose (Patent Literatures 2
and 3). However, the nethod has rai sed questions about safety as well as
pai n during opeffati pnesant theenethodreaatbe sai d tombesathbghfeirsk net hod.
In addition, in the production process of the preparation used for the

met hod, phdspisdcdyiadhaicima lisg rgits ool vad icdgerhélesi th a sol ubilizer (bile
acid) in an organic solvent, and after concentration and drying, it is

di sper sed Eﬁ“ﬁ%ﬁ@@lﬁdlﬁpﬁQﬁ@g &9 PFosEReLGnder 2RI GRUSPESsdAEUIThasd t he
process requires a_conplex . an dvanced technql as well as great

expense. F%PFW@FF fﬁ@ggﬁgﬁéﬁéﬂﬁgP{é&ﬁi Psgﬁagﬁgﬁgéfa%ﬁQr%8ﬁp6§iFﬁ@n al so
requires aSQH%gical auxi liary operation such as iontophoresis. On the other

hand, phosphati'dyl choline is w dely
Background Art
[0002]

The subcutaneous accumulation of fat is correlated
with the impaired function of fat cells; fat cells
contain fats in the forms of free fatty acid and
triglyceride. Triglyceride, which has been formed and
accumulated in the fat cells, is also again decomposed to
fatty acid, glycerol, and/or glycerol ester by enzymatic
degradation. However, when significant imbalance belween
fat formation and fat decomposition cccurs in the body
due to various reasons (e.g. poor hormonal function, tco
abundant diet, inactivation, and aging), triglyceride

accumulates in fat cells, resulting in subcutaneocus



used as an enul sifier for medicinal products or cosnetics. However,
tenporal stability is also an inportant issue in that case (Patent
Literature 1). [0004] - 3 - In addition, there has been grow ng
demand for weight loss fromthe viempbﬁnr of beauty as well as obesity
acconpani ed by an excessive fat |ayer, and phosphatidyl choline derivative
Is also used for that purpose. However, a preparation for transdernal
adm ni st r atdarunafl gphiesphat ifdyl.chobhpequbhehyal bowswsehfit agndini strati on, has
not been found. G tation List Patent Literature [ 0005] Pat ent
Li t er at ur e theralRPUA-i200bstE1624 rRatdmmsl iatrésat.ur e
[0C03]
A method, where a composition which removes the
subcutaneous accumulation of fat is directly injected
under the skin, has been applied to the treatment of
subcutanecus fat accumulation or an obesity accompanied
by an excessive fat layer. A phosphatidyicholine
preparation represented by Lipostabil (Sanofi-Aventis) is
used for that purpose (Patent Literatures 2 and 3).
However, the method has raised guestions about safety as
well as pain during operation, and the method can be said
to be a high-risk method. In addition, in the production
process of the preparation used for the method,
phosphatidylcholine is dissolved together with a
solubilizer (bile acid) in an organic solvent, and after
concentration and drying, it is dispersed in water to
provide a liposome under high pressure. Thus, the
process requires a complex and advanced technclogy as
well as great expense. Further, the transdermal
administration of the composition also requires a
physical auxiliary cperation such as icontophoresis.
Cii the other hand, phosphatidylcholine is widely
used as an emulsifier for medicinal products or cosmetics.
However, temporal stebility is also an important issue in

that case (Patent Literature 1).

[0004]



2: JP-A-2007-509085 Patent Literature 3: JP-A-2007-515439 Summary of

I nvention Problemto be solved by the invention [0006] An obj ect of
the present invention is to produce a high-purity phosphatidyl choline
transdermal preparation. Exanpl es of e Pphosphati dyl cholino include egg
yol k- or soybean-derived phosphati dyi choline, hydrogenated
phosphati dyl chol i ne, and | ysophosphat dyl choline. Considering the skin

safety etc. whenrphesphabindykebeki Rasi beadnypbsiggedeatna hogh
concentration or for a long period as a transdermal preparation, a natural
pr oduct - derdargghthi ghepuiidry pPleosdkatdodyittc dl beautgnta miedd as 4 - mnim zed
inpurities is selected. However, the fatty acid of a high-purity

phosphat i dydledrol i nea drasuzarhiegh byodime xealsse vand aits legrsi-derndd to be
susceptible to oxidation and the |ike. Accordingly, it has been an

i mport ant priobim ticl eyl ved degid ied ver disi Iilep asec fars dériva
absorbability of the_ high-purity phosphatidyl choline are secured. Sol ution
to the ProBtemRqBbo7fioveverToasBEGPBTEReCRt aBF | FEGPBFERGh- purity

phosphati dyl ¢chol i ne, the present inventaqr ave studied.on preparation of a
homogeneous® Qhﬁ?ﬁ?%ﬁ”bﬁﬂgﬁﬁﬁﬁgfﬂgﬁﬁﬂ'é%?.lﬁ@r?ﬁﬁfﬁ FﬁgOWﬁvgﬁﬁgrs f ound
that sel ectjon of_.pol.yal cohal_ as.a | ubili zer for phosphatidyl choline

all ows a hd%%%%ﬁ%%ﬁ%”?%thﬁ%ﬁ %Ptpﬁ%gﬁhgkwgy'choline. Nanely, it has been
found that the use of a mxture of, for exanple, propylene glycol and

gl ycerin, as polyal cohol, enables preparation of a honogeneous sol ution of

phosphat i dyl ghalidie;.:&d t he honogeneous sol ution can be prepared at a
tenperature of 40C or |lower so that heating is not needed.

Patent Literature

[CCO5]

Patent Literature 1: JP-A-2001-151624
Patent Literature 2: JP-A-2007-509085

Patent Literature 3: JP-A-2007-515439

Summary of Invention
Problem to be solved by the invention
[0006]

An object of the present invention is to produce a
high-purity phosphatidylcholine transdermal preparation.
Examples of the phosphatidylcholine include egg yolk- or
soybean-derived phosphatidylcholine, hydrogenated
phosphatidylcholine, and lysophosphatidylcholine.
Considering the skin safety etc. when phosphatidylcholine
is administered at a high concentration or for a long
period as a transdermal preparation, a natural product-

derived high-purity phosphatidylcholine containing



As the result of intensive studies for stabilizing phosphatidylcholine, the
i nventors further found that when an aqueous solution of L-carnitine, which
is a substance seen in a living body and involved in lipid nmetabolismlike
t he phosphatidyl choline and has an -~ 5 -~ anphoteric ion pair in the

nmol ecul e |i ke the phosphatidyl choline, is honbgeneously dispersed in a

m xt ure of phosphati dyl choline and propyl ene glycol/glycerin, the stability
of phosphatmdylehodd ngnsar hies srark et e dyger.ovadwahbRout hesiFagran
antioxidant or a surfactant, and at the same tinme, the transdernal

absor pti on afighes phatighytehal i nehssprarkiedi yeHaipmey édis Fomitghe reason of
this effect, the inventors considered that a cluster ion of the

phosphat i dyl ehoté ez larmd ané Scargints inke et ftor ded sus aelyg iddleuttioon, and t he
influence of the cluster ion has resulted in_providing the above effect.
Accor di ngl yox k@2 al @esind e i ntknsi ¢ecerddrasy t he PAveRtBRs2Rave found
that a snmal|er average dianeter of callojdal particles _of about 100 nm or

| ess al | ows RIMRE §37h FUH ™ a3 ttIVV S Yo dpifatit @A ey #@% o be better.
The conposition of the present .i.nventi is.prepared. by only a hydrophilic
sol vent andt%?Wﬁé%EHé#I4k?%£h %9%5%1%#?%%% d%ﬁﬂ&ﬂ%&ﬁfﬁﬁr a surfactant is
not used. T . Fes nt_c Qs 1] is kind to the skin and adapt abl e
to the ski£Eﬁ§ﬁ%égk§faéﬂé;¥§ﬁﬁﬁgpoe%gégﬁﬂing the conposition j9 very

si npl e because the preparation is conpleted by only a single mxing step at
| ow t enper at ure. In addi tion, the blend of the phosphatidyl choline
and L-carniddne cah e expectiad 4o exert a synergistic effect on wei ght

|l oss. - 6 - The present inventors have acconplished the present

i nvention bgsedon the above findings. [0008] The summary of the
present invention is described as foll ows. (1) A transder nal
conposi ti on confivi siergrghasphatietyllchel ciehicarputing, pol yal cohol and

wat er . (2) The transdernmal conposition according to (1), wherein the
phosphat i dydlerrptiate dsl dto ligest tdfe pye seatted rfwegrhctitye hgrvoup tootisidst | ng  of
egg yol k phosphati dyl chol i ne, hydrogenated egg yol k phosphati dyl choli ne,

egg yol k | yWophHsspHaiid®yl cHold ARMOSHAsears &1 @A chol i ne, hydrogenat ed
soybean phosphati dyl chol i ne and soybean | ysophosphati dyl chol.i ne. (3)
The t r ansdé¥ P EIMEBEI i Hecof drRg e %T?,lﬁﬁépéPﬁstEQund that

Tho. & ans dETTHTC Cotposi £o hacbth A8’ Eo “Chy a4y, ler oi n the carni ti né
s L-Ca“ﬂtgﬂg%phatidylcholine allows a homogeneous solution of
phosphatidylcheoline. Namely, it has been found that the
use of a mixture of, for example, propylene glycol and
glycerin, as polyalcohol, enables preparation of a
homogeneous solution of phosphatidylcheline; and the
homogeneous solution can be prepared at a temperature of
40°C or lower sc that heating is not needed.

As the result of intensive studies for stabilizing
phoesphatidylcholine, the inventors further found that
when an aquecus scolution of L-carnitine, which is a
substance seen in a living body and involved in lipid

metabolism like the phosphatidylcholine and has an



(5) The transdernmal conposition according to any of (1) to (4), wherein the
pol yal cohol is dihydric alcohol, trihydric alcohol or a m xture thereof.

(6) The transdernal conposition according to (h), wherein the dihydric

al cohol is propylene glycol. (7) The transdernal conposition
according to (5), wherein the trihydric alcohol is glycerin. (8)
The transdermal conposition according to any of (1) to (5), wherein the

pol yal coholargonftaims: Qo @13 par tthebyoreicght ofi kgl yeerin per 1 part by

wei ght of propyl ene glycol. (9) The transdernmal conposition
accordi ng tpdcaphadfi dylchicd i08),, iwhécaioyetke uphgs phapedykchdni ne 1 s
honogeneousl y di spersed in the conposition. (10) The transder mal
conposi t i omizdsorediadg o saing téfd yl.photld ne8 pndwipeopiya eke  phosphat i dyl chol i ne
and the carnitine are honpbgeneously dispersed in the conposition.

(11) The t %W/@{Y%#ﬁbsitﬂ%ﬁtééééﬂ&wn@ft ehrasphet 1Ay che 1 16) Cafther ei n

t he honbgeneous di spersion is colloidal dispersion and shows a Tyndal
phenonenon Pe markeddypyinproviedy dddomdl VSdmFosit Po 18EEEREIINE t & any of (1)
to (11), wherein.the collpids.in the col.loid di spersi on have a particle
di aneter of° T t@P%Pe§§g 2 Gty %Hgﬁ’r3h§défﬁgﬁd@5W8gsition accor di ng
to any of £.Q..(: , rei r r.mal bt i liquid
consistingg%%ﬁggﬁﬁéﬁ%ﬁﬁ¥gﬁg% gggg%YHC%%aqﬁfZ?STﬁ%qggg%&hg&ﬁéﬁvggﬁposition

according t of tQ ¢ ‘) n t : cont
phosphatidj?%ﬁg¥¥%é£%%§nL%gg}%%ﬁi%gﬂ%gki ?%%1%%&%&&§9% %%hsq%%gdehe

transder male rGAMROSI1HIsAR rAGERN NG HleO AR Pk t( )y 1600034k anberekn the
content of L-carnitine relative to the phosphatidylcholine is 0.1 to 5

parts by wei:ghiitohe he Gamidd ne pek bopartioby weidghheofinttheence of
phospht hdyl choline. - 8 - (16) The transdermal conposition
accordi ng ttheamyi usfoerl )i oo hES e swierel nnt peocvdntient the bboaeni ti ne
relative to the phosphatidylcholine is 1 to 15-fold noles per 1 nole of the
phosphat i dy@fdiesiti.neAccordingly) Theat ransder afl icbeapesiei shudsesrding to
any of (1) to (16), further conprising a preservative. ‘
the inventors have found that a smaller average diameter
of colloidal particles of about 100 nm cor less allows the
transdermal absorption of phosphatidylcholine to be
better.
The compesition of the present invention is prepared
by only a hydrophilic solvent and a hydrophilic soclute
and an oil component or a surfactant is not used. Thus,
the resultant composition is kind to the skin and
adaptable to the skin. Moreover, Lthe methed of preparing
the composition is very simple because the preparation is
completed by only a single mixing step at low Lemperature,
In additicon, the blend of the phosphatidylcholine

and L-carnitine can be expected to exert a synergistic

effect on weight loss.



(18) The transdermal conposition according to any of (1) to (17), further

conprising a fragrance. (19) The transdermal conposition according to
any of (1) to (18), wherein the fragrance is ethanol. (20) The
transdernmal conposition according to agi of (1) to (19), wherein the

property (pH) of the liquid of the conmpositionis 5 to 7. Effects of

I nvention [0009] The conposition of the present invention is a
transder mal absdtyst icEs seyyie ipveparati davenankoshlasphdsphat pdgbehdline is
stably di spersed as colloidal particles in a solution consisting of a

hydr ophi | i c-TBEEE & Rhich Tard-Te 3ave ddmiddingt%ered. Thus, it can be

sui tably us§ﬂ8ﬁ§ a transdernmal preparation for external use and a cosnetic
for renovin #educing t he subcut aneous accunul ation of fat at a desired
site. In additi%%, %eca%se %Ee 0 %sgti n.i%eg%eggrgg Q% 8nL¥ g
hydrophi | i ¢ sol verit “and a’hy rgéﬁi "¢ SO ut-8 " tholit Ttisi'hig-an” st “@onponent
or a.Swazu%5y§Qw§he production of - 9 - the conposition is conpleted by
only a single mxing step and the resultant conposition is kind to the skin

and daptabl e to (thepskian,sBeirgh1DesabLRE L9BROLoRpawsngg [0010]  [Figure 1]
Figure 1 is a graph showing the particle dianeter of colloidal particles in

the exter nalhgmpeasidy} ihAcer, didg-rtia iRef erence kv end, wiene the
conposition is free fromL-carnitine. [Figure 2] Figure 2 is a graph
showi ng the part(iz¢l ehdi amaherieohatokbbapdal tpant bekbesdingt he exyer nal
conposition of sanple No. 2 of Exanple 1. Description of Enbodi ments [0011]
- Fi r st AspedtewfirPriggenthdapleritiidgncholine is at least one selected
from the group consisting of egg yolk phosphatidylcholine,
hydrogenated egg yolk phosphatidylcholine, egg yolk
lysophosphatidylcholine, soybean phosphatidylcholine,
hydrogenated soybean phosphatidylcheline and soybean
lysophosphatidylcheoline.

(3} The transdermal compesition acceording to (1),
wherein the phosphatidylcholine is egg yolk high-purity
phosphatidylcheoline.

(4) The transdermal compositicn according to (1) to
{3), wherein the carnitine is L-carnitine.

{(5) The transdermal composition according to any of
(1} to (4}, wherein the polyalcohol is dihydric alcohol,
trihydric alcohol or a mixture thereof.

(6) The transdermal composition accerding to (5),
wherein the dihydric alcchol is propylene glycol.

{7) The transdermal composition according to (5},

wherein the trihydric alcohol is glycerin.



A first aspect of the present invention relates to a transdernal

conposi tion conprising phosphatidyl choline, carnitine, polyal cohol, and
water, and relates to a transdermal conposition conprising no oily base
(l'i pophilic base). The transder nal cdhgg§ition is adaptable to the sk.Lu
because it conprises no oily base (oil conponent). The transder nmal
conposition of the present invention is also a dispersion having a high
degree of transpanenty amdnsbewnad aompeattIyndakbbopténgneanocanyand the
average particle diameter (d50) has - 10 - been 1 gmor |ess as neasured
using a | aser) did fdct ivdre graint itdice rgilze ldicdtoli butriten nandl.yzére (BSALD- 2200
from Shi madzu Corporation) as shown in Figure 2. This coll oidal dispersion
systemis st@atie bameidd dimsldesendeme radgredat oh Weddhthefl i ke have not
been observed. The caolloidal particles of the present invention have
an aver age ARYIGRE dlaifdtler of about 0.05 gmor nore, preferably 0.5 gm or

| ess. More preferably, the avera article.dianeter m e 0.05 to 0.4 gm
ooty o P e R E T e ParbPRe CAPBa BRIt FenahtuChe used by
sel ecting at,. east, gne from.th ro consi.stj.n f. ol k
phosphat?dyﬁ@ho%?n%,’hﬁﬁ#%ﬁ@ﬁhﬁg%’é%%%ﬁ%%%%#ﬁ%pghff}3%€%oline, egg yol k

| ysophosphat i Ghal -g%g ti li;ne, hydrogenated soybean
phosphatid?ﬁ@ﬁﬁilnefkgﬁhcgb bggﬁxfggggﬂﬁgﬁﬁﬁkggﬁfgﬁﬁﬁine. Preferably, the

phosphati dyl cholihne Ry heagdac¥Rhk BbeRoRYEibY RResphahhdybchalipe. The
concentration of the phosphatidylcholine in the conposition is preferably
0.5 to 8% byl weicghts) ,nane qrief emablynobpe t8%hy-heaiight anst ithle more
preferably 1 to 4% by wei ght. [0013] The carnitine of the present

i nvention reefreris itre Blreannintdgeee dirsdar riitsipre,sealr iaceiyl compasiittione.
Preferably, the carnitine may be L-carnitine. The carnitine may be used in
any of the forndldf &hei hrrapdeenalarospbtitacnhydrochiiogi de, aap ©hor gani c
salt such as a sodiumsalt, and an organic salt such as an oxal ate, a
tartrate, and &9 unigbat eherein tiige hewowshesiisc shimibengd caddéed to
phosphatidylcholine is preferably 0.1 to 5 parts hy weight, nore preferably
0.5 to 3 partis Pyade GO 1Ay NG Féoyer 1 Tyade gy PhsrgHe e -
phosphat i dyl chol i ne. The total content , of the osphati dyl chal i ne and
P barni 11 e addardiig £o20ABSBRaLeroNPROSHE PO EoRHoRgr BBI 514 66 166 by
wei ght. [0014] ith.regard.to the . molecul ar ,wei ght. of, the
phosphatid%ﬁéhgfiﬁéjﬁp ngx%Fééghe fﬁ@&ﬁ?ﬁ%n}nfgpeeﬁgﬂﬁfggaégg yol k

hi gh- puri ty..pho i dyl.chal i ne,. .whi_ch,. ri.s inly 4.types of
phosphat i dﬂlc (%SLPSQZ) g%/élvr?g % é){;’tffl\aggied}s&l%%r%efrf g’r%eg e%)éft %se?é%ﬁas nmol ecul ar

“Bight_d!Str!bURQ@)f@961@?QH%QZ§Qa&0cZ%Bos§%§§H5§cEB§dﬁﬁbeEH|Qﬁy“@kght of
L-carnitine is 161.2, the desirable nolar ratio of Lcarnitine to the

phosphat i dydighald ng2)s abeutei? tocaboul ke rassubcgddiati drhae val ue of the
phosphatidylcholine is 1. It is preferably about 4 to about 10 assum ng
t hat tTiguid consisting of a hydrophilic base.
(14) The transdermal composition according to any of
(1} to (13), wherein the total content of
phosphatidylcholine and L~carnitine is 1 to 16 w/w%.
{19 The transdermal composition according Lo any of
{1y to (14}, wherein the content of L-carnitine relative
to the phosphatidylcholine is 0.1 toc 5 parts by weight of

the carnitine per 1 part by weight of the

phosphatidylcholine.



t he val ue of the phosphatidylcholine is 1. In general, fatty acids of
phosphati dyl chol i ne (carbon nunber 16 to 18) tend to formmcelles by the
association of the fatty acids. However, it is probable that the addition
of L-carnitine results in the formatiorf 6f a cluster ion with the
phosphatidyl cholinme to suppress - 12 - the formation of mcelles. As a
result, the formed phosphatidyl choline mcelles have been found to be
gradual |y subdi vilded Tand tirhe sdegmee obnipoaispaneacyocoflihhetsokuti ol i s

i nproved over tine. The above results have showed that colloidal particles,
resul ting frbmihelk}ustEreiam ndinlgordengr icsfi dg aaie iphasphatliadyilvehol i ne
and the carnitine, are forned in the splutiona&£00%2% Exanpl es of the
pol yal cohol tof tihePhr SdeHt  SRvErT i6ie den 1 @ dde T b s1ie e & Having 2

hydr oxyl groups, such as pr | e | ycol, 1, 3-butanediol, and pol yet hyl ene

gl ycol ; aléﬁﬁg?§°€a EaH%ﬁ%éﬁ%%%ég%éhgﬂlwﬁbups, such as glycerin;

sacchari des sucqﬁgi qj%p S€ fructaose act.os and trehalgge' and .m xt ur es
ref i

o | e
t her eof . ePre exgﬁﬁﬁgg ofopﬁgsﬁoﬁﬁglggﬁ8fdégﬁ |ncFﬁHeO§ m xture

of an al cohpi) hayi ng}Z' hy dr9y chq{ rogsyﬁq@eaagiraésgﬁ%%g-%v_i ng 3 hydroxyl

groups. For exanple, @ mxture yC glycerin or the like

is preferable. (1g) Tﬂ@e@rbﬁ%d%9h$§|%%&Bbsﬁ%i%n”%éh%&%inBOEoeéﬁ?pb%1 the
m xing ratio of propylene glycol to glycerin is preferably 0.2 to 3 parts

by wei ght of1glwvserin perudtHar tedwpweight Off qrapylene glycol. It is nore
preferably 0.5 to 1.5 parts by weight of glycerin per 1 part by weight of
propyl ene gl ycol(19 dihkf erentsdgeinpal cohgbsiay che zaddedihg theanmyxbir e of
propyl ene glycol and glycerin_ However, it is necessary that - 13 -
adequat e caUtli ore i 6l Exerdiesadin nthehe saghstrideuties afthpmapyl ene gl ycol . For
exanpl e, the use of polyethylene glycol 400 as a substitute for propylene
gl ycol easily cdudes Thieqlir@nphaseasepargrisoticrn ereopdipal éehshyselfuti on,
and the use of 1, 3-butanediol as a substitute for propyl ene gtycol easily

causes a |igui &2 ol have W%t (15 AESPEGRN G REG t9e HHfs A AEIAG £4ti on of

t he phosphq}idylchoquﬁ.rgQOIQ% -Sgpond Aspect of Present |nvention-

The present1SVERHBH Fél’atres 1 &% et hod for producing a transder mal
conposition conprising a phosphatidylcholine. Nanely, it relates to a

nmet hod for producing a dispersion liquid of colloid which is a cluster ion

of a phosphatd %gnﬂggﬂﬁvgﬂ%l%fcarnitine, characterized in that the

di spersion is obtaine nogeneousl y di spersing an aqueous sol ution of
the carnitimgggy a pol yal cohol sol ution of the phosphatidyl choline.

The compositicn of the present invention is a
transdermal absorption type preparation in which a
phosphatidylcholine is stably dispersed as colloidal
particles in a solution consisting of a hydrophilic base
and which can be self-administered. Thus, it can be
suitably used as a transdermal preparation for external
use and a cosmetic for removing or reducing the
subcutanecus accumulation of fat at a desired site. In
addition, because the composition is prepared by only a
hydrophilic solvent and a hydrophilic solute without

using an oil component or a surfactant, the production of



As the "polyal cohol"™ of the present invention, preferably, a mxture of a
di hydric al cohol and a trihydric al cohol may be used. For exanple, a

pol y-al cohol solution of the -hosphaddyl choline can be produced using a

m xture of, for exanple, propylene glycol~and glycerin, and egg

yol k-derived high-purity phosphatidyl choline as a phosphatidyl choline. -

14 - The concentration of the phosphatidylcholine in the polyal cohol
sol ution i stipsef@fsds yt fort 0i 4696yl st ghty drore Pprefreyablni 2t k2% by
wei ght. [0017] The concentration of L-carnitine in the "L-carnitine

aqueous sol amd ontie of e $inkt qorie semtp o sivieindn ais Nend e ®.hd o Ki6Y%and wei ght ,
preferably 0.5 to 12% by wei ght. The Lcarnitine aqueous sol ution used to be
added and dizperiskel td the poliyal cohol sol ution of the phosphatidyl choline
is preferably added so that the amount of L-carnitine is 0.1 to 3 parts by
wei ght per 1 part by weight of the phosphatidylcholine. Mre preferably,
the L-carnitipe_aqueous solution may be added so that the anount of
Lcarni ti ne PET®F 222508 WP ket L by I s The pH of the L-carnitine
aqueous solggéfg]used in the present invention is preferably 5 to 8 and
nore prefer y,"the pH may be 6 to 7. Any of an organic acid and an

i norgani ¢ aegj S, a j e i ; ic acid is
used aIone,F%ﬂ%gg%ngﬁt#%§@%€él3§£h%gg%%i¥dﬁggyﬁgﬂd%g%E%%ggg§%%lI anmount
because aggyegation &% ahly O6CaM 1 Qyere 441w Fxampl esqfdre organic acid
include acetic acid, citric acid, tartaric acid, and malic acid. Exairiples
of the i norgafbes AEich | Nedsreler dty df ® Chd 0d b n @C i Bk Phosphde aed d.
Preferably, the pH adjuster may be an organic acid, and preferred exanples
of the organdrep@el didmcd sidered tftam actchand:trastaric acid. The liquid
property (pH) of the - 15 - transdermal conposition prepared by using the
L-carni ti ne[agmeors2 safiguon 1 siprefergil ysraboutg Sheo Brand aor e
preferably the pH nay be 5 to 6. Still nore preferably, the pH may be
around abouwdi&neter of Tirel e dplersi gl @ved -vardie igteaguebus solution in a
pol yal cohol solutjion of a phosphatidyl choline" according to the present

i nvention r%ﬁ%ﬁ%s%%ﬁ%%ﬁ%@éﬁﬁﬁﬂg?Q“Hié%é?%i@ﬁ?@?k@Llcarnitine agueous
solution in the polyal cohol solution to give a conposition conprising a
cluster ion of the phosphatidylcholine and the carnitine. In a conventional
met hod for producing the eous dispersion, the polyal cohol solution is
put by drcmé??%?%%%‘3&&%%3%H§%¥H??Hﬁg Thus, the process enployed in the

pr esent invgﬂ&kpp is opposite to the conventional method. For exanple,
according to the conventional nethod, the polyal cohol solution of the
phosphati dyl gholi ne;vwas, di spersed,d N fhg, L Garni tine aqueous solution to
prepare a coll oi dal di spersion conposition. However, the resulting

col | oi dal di spernsifancompesidd ¥F Wae Rolks@rdesinves thilbansdaiels ¢emposi tion
in which colloids of a particle dianmeter as provided according to the
present i nvierdnofe il dspessetanthgdadiizeaeshod@E8ldyichoAstirrer my
be used to honobgeneously disperse the L-carnitine agueous solution in the
pol yal coholcaalution,. dgheyspesgt bf arot atdton:, saipt efelably 50 4 o 3, 000
rotations - 16 - per mnute. Mre preferably, the speed of rotation may be
100 to 1,00@f¢@m¢ﬂmmaknﬁpmggsiﬁjnn(§omprising no oily base

(lipophilic bhase). The transdermal composition is
adaptable Lo the skin because iU comprises no oily base
{oil component}. The transdermal composition of the
present invention is also a dispersion having a high
degree of transparency and showing a clear Tyndall

rhenomenon, and the average particle diameter {(d50) has



In addition, depending on a particular object, various reagents used for
external preparations or cosnetics may be added to the transdernal
conposition of the present invention. Exanples of various reagents which
may be added include a fragrance, an ~anti oxi dant, a preservative, a
colorant, a buffer, and a pH adjuster. For exanple, as the fragrance, for
exanpl e, ethanol, or orange essence may be used; as the antioxidant, for
exanpl e, tasepher qln agetiad®s SOAAHB AR al.nEray it eigdtetAlon

1, 3-butyl ene glycol may be used; and as the preservative, for exanple,

sorbi c aci doanidi ¢laurs nee miys thel mseidn Boaniplas: ofSAHe- 338 tadjust er i ncl ude an
organic acid such citric acid, acetic acid, or tartaric acid and an

i nor gani ¢ agidradish Casraﬂm‘tplmm A ac oy thycﬁ?ldbirﬂ%ra -c 4BEd. Further, an

ul travi ol et absorber and an antim crobi al agent may be added dependlng on a
parti cul ar Ubjettda EXRRYS (U0 IISten Lol Prdvent™d Menti @ w || be

described below in detail with refe e ce t anpl es.. However i to be
Dndor St ood SHARAM H ekt TRE T b ok [T ' &%%soéowa -

17 - [0020] ( | e gparati.o rna o] npr|S|ng
Egg Yol k ngh Eﬁ%gffoﬁéosgﬁatpgylchoﬁﬁng an % Erea WE % logDE ch
reagent wa hed t repare each e co t|o VI conposition
ratio (wwo |ﬁwg£eﬁ%%l% a&% rslﬁp%ﬁ%y #wﬁhmlam

glycerin W%‘ic%: mﬁ%{%f@reﬁﬁ ¥ o, 9’% Jll %Qasqy“ b%Bh §B?éEEQXgCh‘B Lne, and

wer e di ssol ved e stirring. an L-carniti e aqueou ution was

added to the,desid Fg&aﬂgalsgoi.éﬂdl%e@ld Hepar sebwid @ st iyfi ng to give each
transdernmal conposition listed in Table 1. A pH adjuster was added in such

an appropri i@ amunt as to provide a pH of 5. [0021] [Table 1]
Reagent Ref erenceHeft: venueNo. | Exanple 1Exatilnitt
The phosphatidylcholine of the present invention may
be used by selecting at least one from the group
consisting of egg yolk phesphatidylcholine, hydrogenated
egg yolk phosphatidylcheline, egg yolk
lysophosphatidylcheline, soybean phosphatidylcholine,
hydrogenated soybean phosphatidylcholine, and soybean
lysophosphatidylcheline. Preferably, the
phosphatidylcholine may be egg yolk high-purity
phosphatidylcheline. The concentration of the
phosphatidylcholine in the composition is preferably 0.5
to 8% by weight, more preferably 1 to 6% by welght, still
more preferably 1 fto 4% by weight.
[0013]
The carnitine of the present invention refers to DL-
carnitine, L-carnitine, or acetyl-Le~carnitine. Preferably,

the carnitine may be L-carnitine. The carnitine may be

used in any of the forms of an intramolecular salt, a



Egg Yol k Hi gh- Purity2.02,02.0 Phosphatidyl eholine (2.5-2.705M (2.5-2.7nmV)
(2.5-2.7m\V) Pl opyltme dycol "423 dycerini23 Thep"!hero! Aommte [",
Water 144 Ethanol, J pit Adj linerl_ _ 1(lcy:ie Acid) _ Property of liquid I
(nl1)i tigotel

hydrochloride, an inorganic salt such as a sodium salt,

and an organic salt such as an oxalate, & tartrate, and a

fumarate.

The amcunt of carnitine added to phosphatidylcholine
is preferably 0.1 to 5 parts by weight, more preferably
0.5 to 3 parts by weight of carnitine per 1 part by
welight of phosphatidylcheline.

The total content of the phosphatidylcholine and the
carnitine according to the present invention is
preferably 1 to 16% by weight.

[0014]

With regard to the molecular weight of the
phosphatidylcheline of the present invention, for example,
egg yolk high-purity phosphatidylcheoline, which comprises
mainly 4 types of phosphatidylcholine having fatty acids
of different lengths, has molecular weight distributed
from about 730 to 790. Because the molecular weight of
L~carnitine is 161.2, the desirable molar ratio of L-
carnitine to the phosphatidylcholine is about 2 to about
15 assuming that the value of the phosphatidylcholine is
1. It is preferably about 4 to about 10 assuming that
the value of the phosphatidylcholine is 1.

In general, fatty acids of phosphatidylchecline
{carbon number 16 to 18) tend to form micelles by the
association of the fatty acids. However, it 1is probable
that the addition of L-carnitine results in the formation

of a cluster ion with the phosphatidylcholine to suppress



- represents no additio 1.0i (24.8mL.1) i | '23 222022i -_ "I 48 999
Appropri ate Appropriate Appropriate Amount _ Anmut Mhi mM 558 [ 0022]
Usi ng each transdernmal conposition ILsasd_in Table 1, a stability test for
t he phosphati dyl choline (the
the formation of micelles. As a result, the formed
phosphatidylcheoline micelles have been found to be
gradually subdivided and the degree of transparency of
the solution is improved over tTime. The above results
have showed that colloidal particles, resulting f£rom the
cluster ion mainly comprising the phosphatidyicheline and
the carnitine, are formed in the sclution.
[0015]

Examples of the polyalcoheol of the present invention
can include alcohols each having 2 hydroxyl groups, such
as propylene glycol, 1,3-butanedicl, and polyethylene
glycol; alcohols each having 3 hydroxzyl groups, such as
glycerin; saccharides such as glucose, fructose, lactose,
and trehalose; and mixtures thereof.

Preferred examples of the pclyalcchol can include a
mixture of an alcchol having 2 hydroxyl groups and an
alcohol having 3 hydroxyl groups. For example, a2 mixture
of propylene glycol and glycerin or the like is
preferable.

When the polvalcohol is a mixture, for example, the
mixing ratio of propylene glycol to glycerin is

preferably 0.2 to 3 parts by weight of glycerin per 1

(o2

part by weight ¢f propylene glyccl., It i3 more

=

preferably 0.5 to 1.5 parts by weight of glycerin per 1
part by weight of propylene glycol. A different
polyalcohol may be added to the mixture of propylene

glycol and glycerin. However, it is necessary that



- 18 - measurenment of a change in the color tone etc. of each conposition
after preservation at 80C for 2 days and the residual ratio of the
phosphati dyl choline after preservation %\t 80C for 2 days) was perfornmed as
described in Test Exanple 1, and a t8st3for eval uati ng the transder nal
absorption of the phosphatidylcholine and a test for evaluating the
transdernmal absorption of the L-carnitine were perforned as described in
Test Exanpl&iqyudihe dastldrs iay eexsummiarddz eich anck shawn iitmtEaklfe 2. [ 0023]
[ Tabl e 2] Inlta - Admmkvi survl nmrsean) A tionacarniline [0024] When
Nos. 1 to 4wipyheneresentl i nvent eoanpeee torpasedodi rhlRefbrénce Exanpl es
1 to 2 which are free fromL-carnitine, stability and transder nal
absor babi | i93v @3l pHds pHatd dyetol iute daat il sNss 9 1yace £36F lthe present
i nvention were much, greater. Particularly, SI):?%{II ficant, differences

I

wer e obser VERHTGE thigdtraritieifrel SRASOrsdbit thy!® W e of the
o 2y, dat & UHE DBtal TIAL T O WAor 1 1 it A5G ongi e s erat Kho T
phosphat i dyl chal i npe iésrheglﬁiéolnoéa{%gﬂl} Vcearu%%s't cr‘l)jt }ié:?u%lcﬁkdon'ha@%"‘%\ﬁrt’e as

shown in Ta JCep;Lr,olyn e of NoS. e present 1nvention

cont ai ni ng Lz Garpitd neg, ; {0 30, g, phasphatj dyd ghel i ne and
L-carnitine aﬂéranl% s# ereld{%)\ere founlgisto 5 gbsor ed into the skin. The

t r ansder nallabsointi gns-f1 phosphati dyl chol ine and L-carnitine are shown to
be positively correlated. Fromthese results, it was presuned that a
cluster iondmvng a constant conposition consisting of the

phosphati dyl choline and Lcarnitine was forned in the external conposition

of the preseéhcdmyvempeart, @ahdridsewes preesunedc-t hat t he positive

The present invention relates to a method for
producing a transdermal composition comprising a
phosphatidylcholine. Namely, it relates to a method for
producing a dispersion liguid of colloid which is a
cluster ion of a phosphatidylcholine and L-carnitine,
characterized in that the dispersion is obtained by
homogeneously dispersing an agueous solution of the
carnitine in a polyalcohol soiution of the
phosphatidylcholine.

As the "polyalccohol" of the present invention,
preferably, a mixture of a dihydric alcohol and a

trihydric alcohol may be used. For example, a

1

polyvalcohol solution of the phosphatidylcholine can be
produced using a mixture of, for example, propylene
glycel and glycerin, and egg volk-derived high-purity

phosphatidylcholine as a phosphatidylcholine.



- correlation was observed since the cluster ion contributed to the skin
passage. [0025] For exanple, as shown in No. 2, the L-carnitine
aqueous solution is added to, and honngeneously di spersed in, the propyl ene
glycol /gl ycerin solution of the phosphatidyl choline to give an external
conposition in which phosphatidylcholine mcelles are dispersed as

coll oido. The colloidal particles of the present invention had an average
particl e di amet ame dad)ceoft: r3G6 onmods tolkkowh cisphiitdurye cPolThe sthakinki ty of

t he phosphatidylcholine in the conposition of the present invention was

97. 4% af t erppleskratati oyolatt BOC forpi@ Gagedylyand o ¢ drvatvieorwhwas observed_
As descri bed above, the - 20 - cluster ion of the phosphatidyl choline and
L- carni ti nenges Bes ety be 51 able hd/grdBabl y contribute to the
sufficient stability of the phosphatidylcholine and Lcarnitine. In

addi tion, rEYattl ng the transdernal absorption, back calculation fromthe

residual ratio after S5 hours of application denonstrated. that about 40% of
t he phosphat i dyl%a‘?olqoﬁé;einr’frtaﬁéoélo o&’i"tcia&ﬁlrtﬁl&leaﬁéldt%ﬁtol‘t ﬁé’rg%?ﬁnﬁnd about

40% of the car n(iNEFiJ nseoﬂii g.r at.eg?f' (r:%}oef fﬁhrgeaslsekriltn,jtnl R @Oo"‘r’{" rgt%e%(earmlze 20.

The parti cl &Y Anet et par es’1n externa

conpositio heh s e rnidi ke Ex le_1 is about
15.3 gm asnls%]ovﬁ/ i“ﬁeg %tﬁ'r é%&%%aq't?gde 1%—1%%{ g{e% S 'abggtB %2- fol d
| arger compay g £ 0nd hegRAtd L di ARt Pt £ Ud Aldaly pald gl g ddedNo. 1.

As descri bed above, it was denonstrated that the stability and transdernal
absor babi | i 1y w©fe thel plosptat i dylehiodAd ner wete gHydgrenced; mhdined argmat i on
of a cluster ion and the particle dianmeter of colloidal particles. It was
cl ear that piheferdisl @ ddahaengy et tfror natdwornt: off d.-elaustieririecon d ricrleases
the stability of the phosphatidyl choline and smaller particle dianeter
enhances Lramstgramils dhsoteptdion mofr phaosphatiydyechdit mel {IG026] ( Test
Exanpl e 1) Test for Evaluating Stability of Phosphatid icholine - 21 -

A cont ai nerPlatiehaifidn Al ruem MaFenared erpbdywas el Lred rwi thngest
solutions of Nos. 1 to 4 of Exanplel and test sol utions of Reference

Exanpl es 1 389°UT 019 bt byrdedte selishgo ditt fpride s ith on Gncubat or  at

80C for 2 carnitine is 0.25 tc 2 parts by weilght.

The pH of the L~carnitine aqueous solution used in
the present invention is preferably 5 to 8 and more
preferably, the pH may be 6 to 7. Any of an organic acid
and an inorganic acid may be used as a pH adjuster. When
the inorganic acid is used alone, the amount of its use
needs to be reduced to a small amount bacause aggregation
might occur over time. Examples of the organic acid
include acetic aclid, citric acid, tartaric acid, and
malic acld. BExamples of the inorganic acid include
hydrochlioric acid and phosphoric acid. Preferably, the
pH adjuster may be an organic acid, and preferred
examples of the organic acid include citric acid and

tartaric acid. The liquid property (pH) of the



days. After preservation, the color tone of each test solution was
observed; and about 0.5 g of the test solution was taken, followed by
addition of 10 nL of methanol and sonication, and the content of the

resi dual phosphati dyl chol i ne was det&rfnéd by HPLC. The results were
conpared with the content which was separately neasured before the

i ncubation at 80C to calculate the residual ratio (% . These results are
descri bed i nzdeblieraal [O0A7)si(Tastpi@nme B) Jkeistg fiore Tr-ansdariimle
Absorption of Phosphatidylcholine and L-Carnitine Gauzes having a

di amet er ofa@uernd asquadiaplies phys faveriel v miensed ite dhouwtndl @ of each of
test solutions of Nos. 1 to 4 of Exanple 1 and test solutions of Reference
Exanpl es 1 poeDerdihky obraimtdigadress ier € appltiied mereneraimrabliieal t hy
vol unteers, covered with a plastic film and then continued to he applied
for 5 hour stDRAFREMAKLRMEGINGTEatIon, the gauzes and the plastic film

(A) were recovered; ,the applied site was wi.ped off three_tines with a dry
gauze, once Wit I"rr'%f gé{}f Gt LR e ewAEEE C UGN GOF U REr 18nfe with a

dr auze; then,. the es _were conbi ned w t he recgovered (A - 22 -

fo?ll gw:él bf‘gﬁ@%?%ﬁggfé%uzlt sorbfo et Wanogﬁp%aant\é\“ rc]ilnclhcoa linoen;vaé:ncd)rt*é? ontents

of the remaining e?é]?é%ﬂ%&ﬂ‘%%}'ﬁmwd & M6[H yreasured by HPLC.
ic

The results were conpared Wt e content S separately neasured

bef or e appl i catd o 40 Qal qulal s, the d eshouals T (3 in cthe These results
are described’in Table 2 above. [0028] " (Exanple 2) Effect of Quantitative

Rati o of szp%mm cdwl i thiesrand LgiGad N tddigosition @ @idied he

i nfluence of the conposition content (nolar ratio) of a cluster ion forned
mai nly by aphosphatdrdydichald ne@dpchaa ichrindiid nee each tteageninivasiarvei ghed
so that the transdermal conposition having conposition ratio (wWw¥ |isted
in Tabl e 3 belawaasspriepariedyetilidee Exanptaldcinthaleverageoysarticl e

di aneter of colloidal particles was neasured using Zetasizer Nano from

Mal ver n Co.didnersife réwulnsl wrle unmgdlzed and. dexsy ied4apsTdis e 3

bel ow. [0029] [Table 3] - 23 - _ ‘
the ‘aqueous 'solution. ~Thus, the process employed in the

present invention is oppesite tce the conventional method.
For example, according to the conventional method, the
polyalcohol sclution of the phosphatidylcholine was
dispersed in the L-carnitine aqueous solution to prepare
a colloidal dispersion composition. However, the
resulting colloidal dispersion composition was not a
desired transdermal composition in which colloids of a
particle diameter as provided according to the present
invention were dispersed and stabilized.
[0018]

A stirrer may be used Lo homogeneously disperse the
L~carnitine agueous scolution in the polyalcocohcl sclution.

The speed of rotation is preferably 50 to 3,000 rotations



Egg Yol k Hi gh- Purity Phosphati dyl eholine (Mv 732--790) ' 2.
(5-2.7m 20 .., 7MM 2.0 (2.5-2.7mM) 1l.-Carnitine _(Mv | 61.21

- 16 -

per minute. More preferably, the speed of rotation may
be 100 to 1,000 revolutions per minute.

In addition, depending on a particular object,
various reagents used for external preparations or
cosmetics may be added to the transdermal composition of
the present invention. Examples of various reagents
which may be added include & fragrance, an antioxidant, a
preservative, a colorant, a buffer, and a pH adjuster.
Fer example, as the fragrance, for example, ethanol, or
orange essence may be used; as the antioxidant, for
example, tocopherol acetate, sodium edetate, erythorbic
acid, or 1,3-butylene glycol may be used; and as the
preservative, for example, scrbic acid and taurine may be
used. Examples of the pH adjuster include an organic
acid such citric acid, acetic acid, or tartaric acid and
an inorganic acid such as phosphoric acid or hydrochloric
acid.

Further, an ultraviolet absorber and an
antimicrobial agent may be added depending on a

particular chject.

Examples
F0012]

The present invention will be described below in
detail with reference to Examples. However, it is to be
understood that the present invention is not limited to

these Exampies.



Prolone "1 col Gycerin 1JM.. rnklj, 23 23 2..0 12.4mMy) 5.0 _(31,0mMV), 26
22

- 17 -

[0020]

(Example 1) Preparation of External Composition

Comprising Egg Yolk High-Purity Phosphatidylcholine and

L-Carnitine

Fach reagent was weighed to prepare each of the
composition having a composition ratio (w/w%) as listed
in Table 1 belcocw . Firstly, propylene glycol and
glycerin were added to an egg yolk high-purity
phosphatidylcholine, and were dissolved while stirring.
Then, an L-carnitine aqgueous solution was added to the
resulting sclution, and dispersed while stirring to give
each transdermal composition listed in Table 1. A pH
adjuster was added in such an appropriate amount as to

provide a pH of 5.

[0021]
[Table 1]
Reapent Roferenoe Referenece Nao.l No.2 Ne. 3 No.4
Example | Exgruple 2
Eyg Yolk High-
Purity 2.0 2.0 2.0 2.0 2.0 2.0
Phosphatidyleboline | (2.5-2.7mM] { (2.5 7mM) | (2.5-2.7mM) | (2.5-2.7mM} | (2.5-2.7mMj | (2.5-2.7mM)
[Mw 732790}
[-Carnitine - - L0 2.0 3.0 4.0
My 161 {6.2mM) {12 4mM) (L8.6mM} (@4.8mM)
Propylene Giveol . 23 23 23 22 43 26
Glycerin 23 23 23 2% .20 29
Houpherol Aciite - R -
Water 44 43 A6 43 a8
Lthenol o f 8 8 9 G b B
pH Adjuster - - Appropriate | Appropriate § Appropriate | Apprapriate
[Ciic Acid) R Amount Amouni _Amount Amnpunt,
Property of Hould 5 5 5 It & 5
U i1 IR R SO : ; |

{Note
- represents no addition.

[0022]
Using each transdermal compositicn listed in Table 1,

a stability test for the phosphatidylcholine (the



22 .2,2-- 43 43 37i E a pH Adjuster _leitrie Acid) Property of liquid
(pil) 8.5 Appropriate Amount , 5 9 8

~ 18 -

measurement of a change in the color tone etc. of each
composition after preservation at 80°C for 2 days and the
residual ratioc of the phosphatidylcholine after preservation
at 80°C for 2 days) was performed as described in Test
Example 1, and a test for evaluating the transdermal
absorption of the phosphatidylcholine and a test for
evaluating the transdermal absorption of the L-carnitine
were performed as described in Test Example 2. The results
are summarized and shown in Table 2.

[0023]

[Table 2]

Test ltom Referance Reference Na.} No,2 No.3 No,t
Example 2 1 Example 3

Slability Test. | Change in Color Tone
ane the Like of
Cowmpesitdon ailer
Preservation at 80°C
for 2 Days

Residaal Ratio of i
g}ﬁﬁgﬁ:ﬁlg&fﬁ‘: 74.% 917% 97 7% Y7.4% 973N 9T |
8O°C for 2 [hiya i
- Tronsdertnsl Residua] Ratio of
L o e | 987 [ 100.5% 63.7% 59.8% 54.9% 50.2%
& Hotus of Application
Regidual Ratio of L
Carnitine in
Consposirion: after 5
1 Houes of Application

change in i
change in ¢ eolor and | No Particular | No Pacticular | No Pardicular | No Particudar |

color while Change Change Change Clsage !
warbidity |

3400 63T 51.3% 60.5%

{Note} .
- Nol Messuraed because of No Additlon of Carnitine

[0024]

When Nos. 1 to 4 of the present invention were
compared with Reference Examples 1 to 2 which are free
from L-carnitine, stability and transdermal absorbability
of phosphatidyicholine exerted by Nos. 1 to 4 of the
present invention were much greater.

Particularly, significant differences were observed
in the transdermal absorbability. In the case of the

compositions which are free from L-carnitine (Reference



Appropriate 1 Anountl 5 Appropri ate [ Amount 5 Stability Test Residual
Rati o of Phosphatidyicholirie after Preservation at

- 19 -

Examples 1 to 2}, data was cbtained, frcom which it can be
considered that the phosphatidylcholine is almost not
delivered inte the skin. However, as shown in Table 1,
in the case of the Nos. 1 to 4 of the present invention
containing L-carnitine, 40 to 50% of the
phosphatidylcholine and L-carnitine administered were
found to be absorbed intc the skin. The transdermal
apsorptions of phosphatidylcholine and L~carnitine are
shown to be positively correlated. From these results,
it was presumed that a cluster ion having a constant
composition consisting of the phosphatidylcheline and L-
carnitine was formed in the external composition ¢f the
present invention, and it was presumed that the positive
correlation was observed since the cluster ion
contributed to the skin passage.

[0025]

For example, as shown in No. 2, the L-carnitine
agueous solution is added to, and homogeneously dispersed
in, the propylene glycol/glycerin solution of the
phosphatidylicholine to give an external composition in
which phosphatidylcholine micelles are dispersed as
colloido. The collcoidal particles of the present
invention had an average particle diameter (d50) of 366
nm as shown in Figure 2. The stability of the
phosphatidylcheline in the composition of the present
invention was 97.4% after preservation at 80°C for 2 days,

and no coloration was chserved. As described above, the



8,0C for 2 Days 97.2% 97. 4% 98. 0% Resi dual Ratio of Phosphatidyl choline
ether 5 Hours of _ Application Average Particle D aneter of Coll oidal
Particle 57.896106nn159.896|.06nn151;9%%8§hn1 [ 0030]

cluster ion of the phosphatidylicheoline and L-carnitine
was formed to be stable and probably contribute to the
sufficient stability of the phosphatidylcholine and L-
carnitine. In additicon, regarding the transdermal
abscrption, back calculation from the residual ratio
after 5 hours of application demonstrated that about 40%
of the phosphatidylcholine in the composition migrated
into the skin and about 40% of the carnitine migrated
into the skin, as shown in Example 2.

The particle diameter (d50) of colloidal particles
in the external composition which is free from L~
carnitine like Reference Example 1 is about 15.3 um as
shown in Figure 1. This particle diameter was about 42-
fold larger compared to the particle diameter of
colloidal particles in Neo. 1.

As described above, it was demonstrated that the
stability and transdermal absorbability of the
phosphatidylcholine were influenced by the formation of a
cluster ion and the particle diameter of colloidal
particles. It was clear that there is a tendency that
formation of a cluster ion increases the stability of the
phosphatidylcholiine and smaller particle diameter
enhances transdermal absorption of phosphatidylecholine.
[0026]

(Test Example 1) Test for Evaluating Stability of

Phosphatidylcholine




As shown in Table 3, it was found that when the anount of the carnitine was
equal to or exceeded the equinolar anount of the phosphatidyl choline the
average particle diameter of the colloidal particles reached about 100 nit.
In addition, it was shown that there™was tendency that the increased ampunt
of the carnitine decreases the average particle dianeter. - 24 - It
was al so shown that the decreased average particle dianeter of the

col | oi dal parti &l essrenhangechadie dfr ams daimhuabserphiaardoff ithewas

phosphati dyl choline. [0031] (Exanple 3) Effect of Addition of Ethanol as
Fragrance filledoveval uate ddibutiidiaienteiof. et hanol @S Examgrichly dirict

al cohol and a fragrance, each reagent was wei ghed so that a transder mal
conposi ti ontéalyi peleheoronpbsiaforenced iRgwWwMwed 1 itst ed ifvHatwas Hibel ow was
prepared, |ike Exanple 1. The average particle dianmeter of coll oidal
particles v@%a‘@v%ﬁ?;&w |3kd el in o rigsihat e @tls iR ErrTabl e 4.
[0032] [Table 4] - .25 - NoNo.7 - Purk %ZbOlPhospidyl%holiRet%S%-2.7)

732--790 days. After preservation, olor tone of eac
seclution was observed; and about 0.5 g cf the test
solution was taken, followed by addition of 10 mL of
methanol and sonication, and the content of the residual
rhosphatidylcholine was determined by HPLC. The results
were compared with the content which was separately
measured before the incubation at 80°C to calculate the
residual ratio (%).

These results are described in Table 2.
[0027]

(Test Example 2) Test for Transdermal Absorptiocn of

Phosphatidylcholine and L-Carnitine

Gauzes having a diameter of 2 cm (a guadruple ply)
were immersed in about 1.2 g of each of test solutions of
Nos. 1 to 4 of Example 1 and test solutions of Reference
Examples 1 te 2. The obtained gauzes were applied to the
arm of healthy veolunteers, covered with a plastic film,
and then continuved to be applied for 5 hours. After the
end of application, the gauzes and the plastic L[ilm {(A)
were recovered; the applied site was wiped off three
times with a dry gauze, once with a gauze wrung out with
warm water, and further once with a dry gauze; then,

these gauzes were combined with the recovered (A),



Carnitine2.0 Jri Asui 1611 4 opyl ene, |l yco 22 WaterL dycerin___ 27

Et hanol 9 pH Adj usterAppropri LG tric AcidtAmount Property of |iquid5
Stability Test Resi dual Ratio of Phosphatidyl choline 97.4% after
Preservation 'at 80C for 2 Da Residual “Rafio of Phospliatidyl ehoane after 5
Hours of Application

followed by addition of 30 mi of methanol and sonication;

and the contents of the remaining phosphatidylcheline and

L-carnitine were measured by HPLC. The results were

compared with the content which was separately measured

before application to calculate the residual ratio (%).
These results are described in Table 2 above.

[0028]

(Example 2) Effect of Quantitative Ratio of

Phosphatidylcheline and L-Carnitine

To examine the influence cof the composition content
(molar ratio) cof a cluster ion formed mainly by a
phosphatidylcheoline and a carnitine, each reagent was
weighed so that the transdermal composition having
composition ratio (w/w%) listed in Table 3 below was
prepared, like Example 1. The average particle diameter
0f colloidal particles was measured using Zetasizer Nano
from Mzlvern Co., Ltd. The results are summarized and
described in Table 3 below.

[0029]

[Table 3]



Average Particle D anmeter of 106 _Colloidal Particle 1 [0033]
Tabl e 4 above showed that the stability of the phosphat i dyl chol i ne, the
transdermal absorbab’Vty of the phosphatidyl choline and the average
particle dianmeter of colloidal particl €s were little influenced by the

presence or absence of ethanol as the nonohydric al cohol. [0034] - 26 -
(Exanple 4) Effect of Forced Stirring on Average Particle D aneter of
Col | oi dal Particle To determne the_ influence. of. stircing on the
m ni aturizati on ofE‘e@;I;émi dal particNess (conver sNer2i nt of nan®aaéti cl es),
each reagent wagp#eigRgdissp that a transderjmal conpositj on having the
conposition ratlo (Wg s"1|stec Tahl e 5 |bel ow was preparegT i kei Exanpl e
1. After preps | 11 n e, &f S i ng on
t he aver age i K é?e g%gﬁgﬁﬁ f@%?%?hﬁngﬁ rﬁr%l’gg i é’k Dt a?i ng
speed of 3, QOC idi.ned.....the. resul.fis..are. summrl. zed and destri bed
in Table 5. [0035}(1[31313161@? 5] Reagcht5SA 2. 3.0 3.0
Mw 1561.9) {3.ImM) {124} {31.0mM)
Propylene Glycol 23 o2 26
Glycerin T - R -
Water 43 43 37
Ethangl 8.5 9 B
pH Adjuster Appropriate | Appropriate | Appropriate
, (Citrie Acid) Amuotnt ~Amonnt Amaotird
Property of Houid 5 : 5 5
o ApHi .
Stability Test :
Residual Ratic of ] ‘
Pliosphatidyicholine 97.2%° L Y7.4% 98.0%
| after Preservation at |
BO°C for 2 Davs _ _ i
Residual Ratio of *
Phosphatidylcholine 57.8% 59.8% 51.9%
after § Hours of
Application
Average Particle
Diameter of 106nm 106nm B0nm
Colloadal Particle

[0C30]

As shown in Table 3, it was found that when the
amcunt of the carnitine was equal to or exceeded the
egquimolar amount of the phosphatidylcheline, the average
particle diameter of the colloidal particies reached
about 100 nm. In addition, it was shown that there was
tendency that the increased amount of the carnitine

decreases the average particle diameter.



(.5-2.7h vl No.8 Egg Yol k H gh- Purity Phosphatidyleholine _ (Wv
732-:790) _ 1,-Carnitine (14w 161 . 21 4.0 0-5.4 402 2.0 12.4nM

- D4 e

It was also shown that the decreased average
particle diameter of the colloidal particles enhanced the
transdermal absorption of the phosphatidylcholine.

(0031]

{Example 3) Effect of Addition of Ethanol as Fragrance

To evaluate the influence of ethancl as a monohydric
alcohol and a fragrance, each reagent was weighed so that
a transdermal composition having the composition ratio
(w/w%) listed in Table 4 below was prepared, like Example
1. The average particle diameter of collcidal particles
was evaluated like Example Z; the results are shown in

Table 4.
[C032]

[Table 4]



Propyl ene:
Et hanol

(Nyco 22 2_ 22 (11 cenn 22

\Vater 4S 39 9 Approprial e Anpunt

— 25 -
! Reagent No.2 _Not
FEgg Yolk High-
Purity 2.0 2.0
Phosphatidylcholine | {2.5-2.7YmM)} | {2.5-2.7mM}
{Mye 732~790}

L-Carnitine 2.0 2.0
Mw el | 1 (12.4mM) [ (12.4mM)
Propviene Glyent 22 ! 24,3 !

Glycerin 22 24.3
Water 43 47 .4
Ethanol ‘ I S N,
pH Adjuster - Appropriate | Appropriate |
LooSGHne Aeid) L Anount _Amount
i Property of liquid 5 5
§ (pH)
: Stability Test
Residual Ratwo of
+ Phosphatidyicholine Q7 4% 98.1%
after Preservation at
80°C for 2 Days
Regidual Ratio of
Phosphatidyicholine
aﬁ;gr 3 ngm of 59.8% 56.5%

Application
Average Particle

Diareter of 106 496
Colloidal Particle

(00331

Table 4 above showed that the stability of the

phosphatidylcholine, the lransdermal abscorbability of the
phosphatidylcholine and the average particle diameter of
colloidal particles were little influenced by the

presence or absence of ethanol as the monohydric alcchol.

[0034]



pli iurJpTat (Ctric Acid) Amount Property of liquid (PH) 5 5 Forced
Stirring 13000rpral Average Particle D aneter of Colloidal Pfrutiele Not

__26_

(Example 4) Effect of Forced Stirring on Average Particle

Diameter of Collcidal Particle

To determine the influence of stirring on the
miniaturization of colloidal particles ({conversion into
nanoparticles), esach reagent was weighed so that a
transdermal composition having the compoesition ratio
(w/w%) listed in Table 5 below was prepared, like Example
1. After preparing the composition, to determine the
effect of stirring on the average particle diameter, the
effect of forced stirring at a rotating speed of 3,000
rpm was examined. The results are summarized and
described in Table 5.

[C035]

[Table 5]



conducting 50 nm 105 115 [0036] Tabl e 5 above showed that the
average particle dianeter of the colloidal particles was not quite

i nfluenced by the presence or absence of the forced stirring. In general,
forced stirring over time tends to naké’t e col | oidal particles finer.
However, in the case of the present invention, it appears that forced
stirring over tine does not have so great effect on the mniaturization of

S B g 7 o SO e 1 Nl 4% S 74 DY AR
Measuring Pafti dhgnSade Hsihe Laser Diffractipn Techni ques; Sanple No. 2 of
Eéapglg &A?Ed t he sgrptiey of Rgfgrencegﬁ@anplgaziwemg@eachniiLﬁéﬁdSB%.ected
to neasurenen?&#%ﬁgmgﬁg?gggggggt @?é?%%gké er ?§§%¥§§?n%gl oi dal par{icles
was measur ed.usitAG¥ AP 22881 £ r o Shimadzu..Cof.poration.as h measuring
appar at us. ibﬁkmmmﬁnﬂ of Measurin§ Part|cle %.8e usihg Dynam c Light
Scattering Techni gMas:161.2} ~ {12.4rmM) {24.8mM)
Propylene Glycol 22 2
Glyeerin | 22 22
Water 43 R
Ethanol 2 3,
pH Adjuster Appropriate | Appropriate
(Citric Acid) Amount Amount
Property of hquid 5 5
| (pH)
Forced Sthring ¢ Not 50 min
(30Q0rpm) conducting
Average Particle | 1
Diarmeter of § 106 115
é (

i Colloidad Particle

[0036]

Table 5 above showed that the average particle
diameter of the collecidal particles was not guite
influenced by the presence or absence of the forced
stirring. In general, forced stirring over time tends to
make the colloidal particles finer. However, in the case
of the present invention, it appears that forced stirring
over time does not have so grealt effect on the
miniaturization of the colloidal particles.

F0037]

{Test Example 3) Evaluation of Average Particle Diameter

of Colloidal Particle




The sanpl e of each nunber of Exanples 1 to 4 was directly subjected to
measurenment without dilution. The average particle dianeter of coll oidal
particles was neasured using Zetasizer Nano from Malvern Co., Ltd. as a
measuri ng apparatus. |ndustrial Applrcgﬁirity [ 0038] The transderna
conposition of the present invention is a preparation in which a |ipophilic
base (a fat and oil) or a surfactant is not used, and which all ows
phosphat i dyl chol a nevéithdae «fft abdasudiispersed iad ecdilza dalimgartiseres in an
aqueous sol ution conprising only a hydrophilic base due to the effect of
L-carnitineDiThus¢ttihe Teahsdewneml conposition of the present invention is
kind to the skin and adaptable to the skin. Therefore, the preparation. of
the present invetaipke dih be slLitinie -1 20d theedaq® @ fansder mal
preparation_for external use and a cosnetic for rennv'qg 95 reduci ng the
subcut aneouBCABEGAGE abXORPOF fafCBR PdesTHEar ity 10-%pld Biins [daim

1] A transdermal conposition conprisin .a‘Phos | choline, a
gag C a

Hati
carnitine, 8Fya?ﬁ%ﬂ%f?e nd°Wal 7" o BT Y VePfﬁgﬁt}§H§Qernpl
composi t1 0N BETRLALATEL Oy Sl A don MhETBID a%?réa%}%g% yg;c@é' alhiede, s at

| east one sé group consisting

phosphat i dy\ a8} | pe. cby s paenab ed: fasy ke Riosanald il chield ey ot vol &

| ysophosphatid ol 1 ne, soybean phosphati dyl choli ne, hydrogenated soybean

phosphat i dykghal ERena@Pd SOYPEAR: 1¥50phos phad 4@yl ol piterat i ai m 3]
The transdermal conposition according to claim1, wherein the egg yol k
phosphat i dyl cholinesdsh®@Ye 1y olde hirghrgpurd s qakospihat ivdyiineh alyingni c
Light Scattering Technigues:
The sample of each number cof Examples 1 to 4 was
directly subjected to measurement without dilution. The
average particle diameter of colloidal particles was

measured using Zetasizer Nano from Malvern Co., Ltd. as a

measuring apparatus.

Industrial Applicability
[0038]

The transdermal compositicn of the present invention
is a preparation in which a lipophilic base {a fat and
oll) or a surfactant is not used, and which allows
phosphatidyicholine to be stably dispersed as colloidal
particles in an aquecus solution comprising only a
hydrophilic base due to the effect of L-carnitine. Thus,
the transdermal composition of the present invention is
kind to the skin and adaptable to the skin. Therefore,

the preparation of the present invention can be suitably



[Claim4] The transdermal conposition according to claiml or 2, wherein
the carnitine is L-carnitine. [Caim5] The transdeLmal conposi Lion
according Lo any of clainms 1 to 4, vvherﬁi n the pol yal cohol is propyl ene
glycol. [Claim6] - 31 - The tr ansder nal conposition according to
any of clains 1 to 4, wherein the polyal cohol is glycerin. [Claim7]

The transdermal conposition according to claiml1, wherein the

phosphat i dyhehol amea i sranspersed pireeasot utn oor [Claama8] use arkhea
transdermal conposition according to any of clains 1 to 7, wherein the

t ransder mal Ce@nposEtion Fenevinguid tonst g nghomypoitandsudy ophil i ¢ base.
[ aim9] The transdermal conposition according to any of clains 1 to
7, wherein tReutdtatiedntentabiat e HhosprhtsEyd choline and L-carnitine is
1to 16 wwk [Caim10] The transdernmal conposition according to any
of claims 1 to 9, further conprising a fragrance. [Claim1]]



The transdermal conposition according to any of clains 1 to 10, further
conprising ethanol as a fragrance.

...30.“

Claims

[Claim 11}

A transdermal composition comprising a
phosphatidylcholine, a carnitine, a polyalcocohol, and
water.

[Claim 2]

The transdermal composition according to claim 1,
wherein the phosphatidylcholine is at least one selected
from the group consisting of egg yolk phosphatidylcholine,
hydrogenated egg yolk phosphatidylcholine, egg yolk
lysophosphatidylcholine, soybean phosphatidylcholine,
hydrcogenated soybean phosphatidylcholine, and soybean
lyscphosphatidylcholine.

[Claim 3]

The transdermal composition according to claim 1,
wherein the egg yolk phosphatidylcholine is egg yolk
high-purity phosphatidylcholine.

[Claim 4]

The transdermal composition according to claim 1 or
2, wherein the carnitine is L-carnitine.

[Claim 5]

The transdermal compesition according to any of
claims 1 to 4, wherein the polyvalcohol is propylene
glycol.

[Claim 6]



- 31 -

The transdermal composition according to any of
claims 1 to 4, wherein the polyalcchol is glycerin.
[Claim 7]

The transdermal composition according to c¢laim 1,
wherein the phosphatidylcheoline is dispersed in a
solution.

[Claim 8]

The transdermal composition accerding to any of
claims 1 to 7, wherein the transdermal composition is a
liquid consisting conly cof a hydreophilic base.

[Claim 9]

The transdermal composition accerding to any of
claims 1 to 7, wherein the total content of the
phosphatidylcholine and L-carnitine is 1 to 16 w/w%.
[Claim 10]

The transdermal compesition according to any of
claims 1 to 9, further comprising a fragrance.

[Claim 11]
The transdermal compesition according teo any of

claims 1 te 10, further comprising ethanol as a fragrance.



