SCRI PTI ON REAGENT FOR

LACRI TI ON AND METHOD OF LACRI MATI ON
mm’m WI CAL FIELD [0001] The present

[ nventl on, re a to a use of alconposition having an

effect of Btonoti- ng lacrimation. Mre specifically,
the present invention relates to a reagent 10 for

| ac nati on and a nethod of lacrinmation
exam"mm"mmmmn as a lacrimation pronoter

conposi {j4f. The present invention is suitably used
for di agéra](g& s and treat nBEtSQ)RIET}(H‘}'e. BACKGROUND
ART 15 [0002] The lacrimatory property of onions is

wel I kno
sul fur-con QEWE‘S@NM‘%T*Q&
(Thi opr opanaME FilsA TEON ‘
5al liinase and |acrimatory fact or synthase (LFS) and
y property of onions is exhibited
etﬁegn‘l}? gﬁi 5, 2002: non-patent docunent 1, JP
Pat[@ﬂ(’l]l\lo 330305: patent docunent 1). Since
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& hani sm his lacrimation 1s carri
VI a'ﬁgq"é'fslag frFQ}@eB %Ve25 of lacrimation known as a
reflex loop, that is, the nerve systemi ECl udi ng
se ain stem- parasynpathetic nerve -
Iagﬁgdﬁmg gﬁi Alifﬂl’ears (lacrimal fluids) forma

[:09 ive filmon the ocul ar surface, protect the
epl t hel i Qthederinmtaaly ptdpertp 6£16Ei6nsSis WeH kGowh.! OTlhe onion cells are rich

i nflﬁms@%uﬁup%rﬁalﬂihg aftild f26d. ﬂla@%htﬁrﬂ:&rﬁb nent

t t r se 1.n acri nat’l on ‘causes
b orar SAERET Bisegareed s A by Al esgp i patory
cel fastodsyntimee AFSYsarilahdrebydasriatontpropertylof onidas! i exBibitbd(Nature

2(53 pi 41@65851 306 %Qfl gﬁ{en doc a @ﬁtj 1o El'ls P&Xr?t No/ %bw Patgnt document 1).

Acc to a dem ol qglca
car 'P%ed opgya tﬁw@xwé%\éﬁhﬂl? n\/'éﬁfee‘v@e thetibe fAgRmBtory fomponent

dr ystimygatpathe enicesai of tiesdyie oo thethobodrihgghod¥rdiyg 6fondchs, thereby
m | AlloW? 0g M@ 'rcl,ffextlgls(?mlxa‘?ﬁé 'tm ﬁﬁxce? ff%Qf{hEXac?#a? ia%‘s ]l‘urthermore it

regar as an unwa
f 00 t'}ﬂﬂé@e@%t.thrgme?han@mpfﬁ@s JacrimgEen isisanisiget v agﬂée&twe passage
25 ot @fflhdrivhation khbn as a reflex loop, that is, the nerve system including sensory nerve

- brain stem - parasympathetic nerve - lacrimal gland. Tears (lacrimal fluids) form a
refractive film on the ocular surface, protect the epithelial cells of the ocular surface
from infection, and supply the epithelial cells with nutrients and oxygen. Decrease in
lacrimation causes dry eye. The deficiency in tears makes the epithelial cells dry so
30  as to be desquamated, thus causing the epithelium disorder and various eye symptoms.
According to a large scale epidemiological study carried out by the present inventors,
the number of dry eye patients is estimated to be as many as 22 million.
While the lacrimatory property of onions is regarded as an unwanted side
effect in the area of food processing, it can be a research theme of great potential in the
35  area of physiology of tears and the application study thereof.
[0003]
Patent document |: JP Patent No. 3330305



35 area of physiology of tears and the application
study thereof. [0003] Patent docunent | : JP Patent
No. 3330305 2 Non-patent docunment 1: Nature 419, 685,
2002 DI SCLOSURE OF | NVENTION [#robl enms to be Sol ved
by the Invention] 5 [0004] Wth the background stated
above, an object of the-present invention is to
provi de a new application of a |acrimtory conponent
of onions and the anal ogous conpounds thereof in the
medi cal fjel d. ans for IV|ng the Pr obl ens]
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i nventors have examined whether or not the
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shogdmpound thétdoftii ghechiadigs fie. t he tear vol ume was
tranS| ent. This result suggests that the lacrinmatory

onent is effective as a stinulant of lacrimation
1Qand Maeaas for Selvirgthe Reablemis] does not produce any adverse
si d@o@4] effects. Further, this result neans that when
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c onlpanteationhves eaamingll. | Aca resalt,i thefdllodiirgy firglipmRtvand otthined. (1)

an driidtadr voliemt 1215reh§ed 'vﬁth‘l}rﬁz?%o?tsmﬂe ﬁrtheﬁ@@ﬁéﬁgb tn tﬂE t4r volume was
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wbienl,; RSB izl S aramRa GrtonTS is hfeotive as
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263 bt &fe@ﬁd Fhidr R T uft mdaRs BhywhdEhe %I‘l Sgb%ent isu used for
fects of the, lacrimtory conponent
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I Ugt oY il RbAd 8TfAGEA N time taken Before

the sti atlon or conmponent was felt
and in t Kdt g§ abaveymentioned ﬁndmgs were obtamed furthermore, in dry eye

patients, the effects of the lacrimatory component of onions on the lacrimation and the
dynamics thereof were examined. As a result, the following findings were obtained.

30  (3) Also in dry eye patients, the lacrimation was promoted by stimulation of the
lacrimatory component.  This result indicates the probability that the lacrimatory
component can be used as a therapeutic-drug for dry eye. (4) Difference in time taken
before the stimulation of the lacrimatory component was felt and in the degree of
stimulation felt by the subject was found between normal subjects and dry eye patients.

35  Therefore, it is suggested that the stimulation of the lacrimatory component can be
used as an index in diagnosis of dry eye.  (5) Difference in the dynamics of the

lacrimation by the stimulation of the lacrimatory component was found between



stimulation felt by the subject was found between

normal subjects and dry eye patients. 35 Therefore, it

is suggested that the stinmulation of the lacrinmatory

conponent can be used as an index in diagnosis of dry

eye. (5) Difference in the dynam cs of the

| acrimation by the stinulation of the lacrimtory

conmponent was found between 3 normal subjects and dry

eye patients. Furthernore, difference in the dynanlcs

of the  lacrim |on was . f oun t ween sli
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20dr ygoddjer eof, there is little chance for any side
effects dverse ffects) to.occur d that th .
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The quantitat]ve ex nat i, ars
ol SEBRFEET 1HE EBE VPG WHBU G I BEn of A TR feegple of the

285 acfommtmmsuneméuue d\etﬁ}chsmemehtat |lmthecSmhmha test th@amount of tears is
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stinu g@ tati ve exa
e8P .ﬂge lenith Glancaber the iter Raper Wet vehiearaisrnot less than 10
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30paaevase/mem the Seligpe tesg isfoery é%essswhax«ﬁnm@atlomf?r dryeye patients who
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VmleTetcp\?e éﬁ%ﬂgﬁﬂloh%eﬂg}d hagpée% ngé\% mpScL{?Scrgtggjhgg Beeinsijsed for
eca
[ mﬁﬁ@re\ﬁ@fﬂek@ yegie Schir rrer t est is a very stressful
exam nat iTog abeWe filidyng8 ¥ tikapre Rt Mmv¥kirs demonstrates that the lacrimatory
35 component of onions can be preferably used as a stimulant (examination reagent) in
the lacrimation examination. A lacrimatory component is volatile and the stimulation

thereby may be given in a non-contact manner, so that the lacrimation examination



have epithelial abnormalities on the ocul ar surface.
Nevert hel ess, since no alternative effective

exam nation net hod has been devel oped, the Schirmer

test has been used for nore thhn 100 years. The above
findings by the present inventors denonstrates that

the lacrimatory 35 conponent of onions can be

preferably used as a stinulant (exam nation reagent)

in the lacrimtion exam nation. A lacrimatory

conpopent .is yolatile and the stinulation_ thereby may
be. BFER using & At mAopeaROnRR BFle 18YsivRar Thfethe inventors

| acmvestigatoom derenstragid tbat the useatfitidlacrimatgryacohponénraf onigns allows
co . . A . !

e e R

| acri mat SPRthe SHsHRARA: it ¥ies dernersérated thafthe lacsimatory\pampoeent of
d aceniomstshowedtha tacrigiatiomeffédoan nbhenlerorfial Sijedestut ARG dry eye

test, .. er. it rated that th
| acpeieht bbitig BhibElial BRmaldicd BFu SERRSUALE ) i Hhedndhat e
| aclasrimatopicostpopent oppniaw capheyserbasrretherapaitie drug fiontreating dry eye.
al SEerfeﬁn@&,eSin@&hi @aﬁmatb%yddﬁqpoﬂaittdﬁﬁhibai }r\]ﬁhﬂﬁgmbﬂihhﬁ&] effect,
" ach e berBor i i BV oA e fEtged for reatment of no
1¢ heordpdn gye byt algp Yasious diserdensgfod mwhichypsomotiamrafiearimmtion may have
Si nberapéRiclefeéts. Mt ory conponent of onions has a high
Iacg@ tion effect, the lacrimatory conponent of the
pre i nvention may be used for treatnment of not 10
onl y dry Thg@resent inNestionbasibsems actiomplished dasetlon thvhatoive-mentioned
Pr OfFBdak M redlltslaAd [si CORpHSY dTRMe fRBRingl dORIpBRGHIAL | C
15effec ﬁ:§%OOQ%% The.ﬁ{esent angntlon has been . | di
accomplli ShEFABHL LK (FoSafiRR SRR FOTRIHINE 25,28 2gtiye ifgredient a
r esednipound cepresergechipy ths dollooving bisenfiiodl Ifomiuby conponent s.
15 [1] A [@refa fdrdllal gcri mati on exam nati on,
conprising as an activeé ingredient a conpound
represented by the follow ng chem cal fornmnula:
[Chem cal fornmula 1] O S+ wherein R represents a Cl1 5
al kyl chain. 20 [2] A reagent for |acrimtion
exam nation, conprising as an acti(Fe i ngredient a
conmpound represented by the foll oW ng chem ca
formula. [Chemical formula 2] 5 0 |S+ H3C [3] The
reagent for lacrimti exaninatiqp.described in [1]

or [2], which is used \\\\<§§§§$

wherein R represents a C,.s alkyl chain.
20 [2] A reagent for lacrimation examination, comprising as an active ingredient a
compound represented by the following chemical formula.
[Chemical formula 2]



for exam ning dry eye (diagnosis of dry eye). [4] A

| acrimation exam nation kit, conprising: 5 a reagent
for lacrimtion exam nation described in any of [1] to
[3]; and an exposure contai ner fised for exposing the
eye to the reagent for |acrimation examnation, the
exposure container being used to cover the eye in a
state in which the inner side thereof faces the eye
after the reagent for lacrinmation exam nation is
placed in the exposure container. 10 [5] A nethod of

| acrimati on exam nation, the nmethod conpri sing:
exposi ng an eye of a subject to the rﬁagent for

l acri mati on exam nation described inYany of [1] to
[3]. [6] A nethod of lacrimation examnation, the

nmet hod conprising: an exposure step offl exposi ng an eye

of a subject to the reagent for |acgtR8ation 15
exam nation described i n f to [3]; and a
stinmul ati on nmeasur step o asuring a length of

time fromthe tinme when the exposure step is started

to the time when the subject feels the stinulation, or

an degree of stinulation felt by the subject at a

certain time point after the start of the exposure

st ep. [Ho Thyreagentderlaerimstionsapminatiomdesesibed indi] aii2], whish is used
et fop eka@iiRg dBy 618! (di:agnds[sl dflda} e)tﬁar voI une measur enent

step subject in an

initi g‘{] rxlel%%ym?tf%’eexa 'ia{'grf th °8F“Pv'8'|“§rre) an exposur e
5tep of e&mgqnﬁ@réwn@wooﬁxarmatme@mbedon ameofr[ébgdd); and

f or | achkh Gﬁﬂds% c@ﬁﬁfﬂef‘ﬁ’éeﬂ For HPOGiAg h’l@‘é ¢t tﬂE‘Yeagént [féd 1acrimation
asure nt S &ﬁo nmeasurin

r u
= PSP e SPoriE QB pET I g S5 fh Sty ohich the
af tignertsis thoreafages theteyp after thosagent rﬁmslamsnatmrexmninanm is placed
andih@kie exipbsiré Coritdigeran i ncrease with tine of the tear
vqu I, onal

Gl cursk PunebaR ot i painagor e BebPL Fembisite ¢ ne
t ear vol gxposing anfeye ofibjubject ® thp edagerd fort lagrimatiani eabmingion

V0|mﬁaﬂﬁﬂq]&h&ﬁqQP& [gxposure tear volume. [8] A nethod

n1nat on, the ne C I si.ng: an
ex p os E‘{] e O%P}(@gﬂagt?oﬁ‘gexﬁ??"@%“ é‘e '&eg‘ﬂg?&'&?"%"&g ‘t he
reagent fap lexpcaunel steptaf exposingaani eya b @ subjiexs ar thb eshgent famycrimation

101 dxhiniafioh aéscn@&fjinﬁn?ofﬂ 'Eo Jéﬁﬁe measur ement st ep of
nmeasurin ar vol une o e subj ect ? a cert

1. poi Az Bln FiRashESTHERL B O MER (B P Nl i pROHO the time
| acwhemeth¢ exposwre siep a stotedde ertinewhéemthp shibjedt f¢edy the stimulation, or

WhefnedeBrek € stimulation felt by the subject at a certain time point after the start of the
exposure step. _

20 [7] A method of lacrimation examination, the method comprising:

an initial tear volume measurement step of measuring a tear volume of a
subject in an initial state (the initial tear volume);

an exposure step of exposing an eye of the subject to the reagent for
lacrimation €xamination described in any of [1] to [3];

25 a tear volume measurement step of measuring a tear volume of the subject at a
certain time point after the exposure step (a post-exposure tear volume) and/or
monitoring an increase with time of the tear volume until that time point; and
optionally,

a calculation step of calculating the difference in the tear volume in the subject



tear volune is neasured using a radius of tear

meni scus curvature. [10] The nethod of |acrimation
exam nation described in any of [5] to [9], wherein
10 the exposure of the reagent 6or lacrimation

exam nation to the eye of the subject is acconplished
in a non-contact manner. [11] A lacrimtion pronoter
conmposition, containing as an active ingredient a
conmpound represented by the foll ow ng chem cal

fornmul a: i,Cherri cal formula 3] 0- RS+ 15 wherein R
r ephebshthe inite] tegr volpme apd,thepostrexppsuse 1ea-YqlpmE-i on

pr ono{&r Acraethod bf facrimaticodxamiviatign,ake mdthad comprising:

i ngredie ese . |1 ow N
chor cal 1 SPhosFR RIS baRESIE 8 s Bk @ roagfhedf tprimarion
[ 13xamnstipn describied BrinppbhidtelBlcandposi ti on described in
g1 1] or aftdatvoluntei énsinemefitestep dfaheaBlireediehrOfdlihe of the subject at a
trec%hgﬁqueog iﬂt@ﬁe?%%'eﬁ%]sﬁle /tA | acri mation pronoter Kit,
conpri si ng: The acri- ?_l or TcPr.om_)ter conposi tion

descr [Hedhp meghod afflacrimp}ion exgmigationadescrived in % poE8jrwherein the

C Ot vORImdiS BkabiRbd BROS HAMsT Y fhehBedsh@rvaiagent for

| acri iLon xanmgnat.i on, wher.ein the exposure .
cant o100 18R e e R irabion EfsiRahe' eRbB fRi 47451 to 19, wherein
10hi theexposurie ofi the redgdat foh bcdmhtidmemmindtion éytheaf¢ of the abject is

| acdcesmplishBd f PR &ntfePFRARYL i O i1s placed in the
.expos rﬁ_ cont ai Eer. 10 ﬁ)Effect of the Invention]
h aipn

[0008] Fhe r eafd#fMaTOn PRAG ARSI FORGINING ASHN aptive
pr aésgnedienta/eompound ceprespntediby the fblhawingabénninal dbrnaula:

subj ect pyhehicAUbAidi#B) 9i ven in a non-contact nanner.
Therefore, a lacrimtion exam nation using thereof is
| ess invasive and | ess. burdensone (painful) to 15 the
subj ect conpared to the currently used exam nati on

nmet hods. BRI EF DESCRI PTI ON OF DRAW NGS [ 0009] Fig. |
is a table show ng Thi opropanal S{Xide, a lacrimatory
conmponent of

+

N

15

wherein R represents a C,.s alkyl chain.
[12] A lacrimation promoter composition, containing as an active ingredient a
compound represented by the following chemical formula.
[Chemical formula 4]

20



20 onions, and the anal ogues thereof. Fig. 2 is a
summary of synthetic reactions for a lacrimtory
conmponent (Thi opropanal S-Oxide). Fig. 3 is a

synt hesi s schenme for an i nt er medi at e pr oduct
(1-propanesul finyl chloride) used in the synthesis of
a lacrimatory conponent (Thiopropanal S-Oxide). 25
Fig. 4 is a schenme for synthesizing a |lacrimatory
conmponent ( Thi opropanal S-Oxi de) fron1the

L PR S Bt o 0SS L, 5k S e o

of fohprepere®eni treatmentndfidoneyel-i . 5a is a perspective

Vi ew open state; and

Fi g. g{) ?ﬂlg\;\%%eﬁ Fﬁiclt:g:ﬁ)?n hs;ngtl on of the exposure
cont ai nett ella?rﬁn%tfoé‘éﬁ%f“%t?%’i%“l’% iopjdgscrigedsimapy of [Hd &¢ £13]; and
sconf i gur ahiegposafe contindLosedor xPOSTRE &1 ey¢I6 thel rBagEhﬁmi) lizR8imation

of ngﬁgrpa'ilgﬁ %Cféln\[&r&(hgﬁ{%fdngamir lé &SCQ t(?éo%glhth? gg\“mnagstate n

the e ar _sur
t o whigh phe(lmg;qusldg @pemﬁaﬁ faceaﬂp@ eyyp afterfthelagrimagiongpromoter composmon is

| acpladedtinthe ekposury Rtaide! | vered via nasal passage
(right colum 35 Fig. 8 is a graph sunmarizing the
measurenent results of the l ength of time fromthe
10 x plFdigeteof ghe lavention] r nat ory conponent to the tine of
the[oeos]rrul ation first felt by the subject (ST). 8

nduced By ETHECTde AR RI BrbxammalibRERS plperd iy oah promore
Fi glacrm)at;g\ of agrbjpét bylstimiutagon igéven fram gen-vntast tianeerof Thérefore, a

de glb&ﬁﬁatﬂfn exhinfHation | hs%g thbiEGF FSQEES bvabibe arﬁf%&sd(%%lgérlnﬁ épamful) to

1 notht TS bR IEE RS curpenly s alminaip R TEROdS  or |t Pe

start of the exposure of eyes to a lacrimatory

CONBRIEF DESCRIPTION OF DRAWERRGSUMTRI i Zi ng t he
relq%h@nshl p between the exposure tine of a

| act''&t ory conponent and the increase of the tear
vol unme. FHigy.1 i3 8 table showimggFhispropamal $0xidet & acrimatmuny esrepanent of

20" ©SaHlibr, Qfdthé gﬁalégugmhg}}gfst art 10 of the exposure of
onent. to the tiye of the stinulation

a lacri mi:r. r$ P
first. folfie Eary SupmaR RS SYSRCSAERRLIONS T8 A dRcrigiafRTY component
sub@TdauIlpsopaﬁalgS -Ogfle).s a graph conparing the degrees of
St ' rrul at 'F(i’% 3 15‘@%&@9&@&01‘% fo?%ﬂ%&ﬁﬁd@fe rfﬁlo{hﬁr(ll PRbMe¥ulfinyl
atients an
sub %Hi@egm%gfl%%&kﬂffn@oamn% AT yeprppanal S-Oxide).
25degr ees (Fﬁg gitis as¢hatnedor synthesivimgla |suinatery somporknt Elhigdtdpanal

g t r@@%ﬁ% gro%gt: g{exérggg@fgrbrocﬂmﬁ(1a%l%gyr@5@ﬁmtchﬁ% a)gf oup

conpar i ng & RSPPVH AR FXPOSHE Sentaingr A é‘é@x%‘PPl%stqf preseHh

invention. Fig. 5a is a perspective view of an exposure container 1 in open state; and
Fig. 5b shows a detailed configuration of the exposure container 1 in closed state.

30 Fig. 6 shows a basic configuration of a video meniscometer used in Examples
of the present invention.

Fig. 7 is a graph showing the effects of exposing the ocular surface of an eye
to ether (left column); and the effects of a lacrimatory component delivered via nasal
passage (right column).

- 35 Fig. 8 is a graph summarizing the measurement results of the length of time
from the exposure of a lacrimatory component to the time of the stimulation first felt
by the subject (ST).



i nduced by the exposure of a |acrimtory conponent
between dry eye patients and nornmal subjects. Fig. 16
is a graph conparing the increase in the tear volune
two minutes after 20 the start8of the exposure of a
| acri matory conponent between dry eye patients and
normal subjects. Fig. 17 is a graph conparing the
increase with tine of the tear volume between dry eye
pati ents and normal subjects. Fig. 18 is a graph
illustratjng . a relationshi p between the radius of tear
25 neni sEifks %dmg@m P%mmngarhadwfeé% sty latign indugeddy the
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due to
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Thg ot el a R B R E S AR B nof tme fom the start
10de pifdhé exposure of &laatimateshiqmpmmenice thettivge afitbeistimualhtion first felt (ST)

chapgey é@atlthH@ngrﬁq] 1}6@{5 t ear a(r:nrenl scus curvature

R d
Snd the dibddes bF aﬁﬁiﬁ%ﬁ@ﬁ%@@% S5t fitedorcndiast i%wlgﬁ
( Grexpedure of a labrimateryr component|bevesen dfi eye pateritsaral rrmplsubjects.
d epiigt bAgh E%ﬁﬁ@&ﬂﬁp&soﬁ Otk ﬂ%r ?gti%ﬁg{loﬂrﬁmo‘?ﬁglssugjects a

ur h q‘eﬁg t he expos acrlmao%/
n%lg (Jnt{lo t¢ H@legg,@'ow"),taﬂ 3 sgyﬂrq patv@atrﬁrg;& at|tlépn§)ng St gposure time.
24 is a gl igegaph corgpdring thdeangionfof tH&eleglﬁecblﬂ stifmulation

O S OOl

NI BY9FM8FSUPIESES- on a soft contact |ens by exposure of a
| acri mat diig 16anpgrapintomparmpg tRSinsieasssn shertear volume two minutes after

20 €OhE %Rt()?sﬂls\/&g&PW a9§cg%?t5§'et dhéte b&@vegr?@ﬂ'gfer)r/? Bht?e%%sand

cur vat U{e 25 efore an e exposure
| act"mat ¥2FConponent . Fig. 27 shows a representative
exanpl e dfig.tlds s grapht@npdrimgghsinofeadeasith e af thefidar vdldme

Co”ﬁe@\%enlcﬁ?§yé;}a¥1@nt§§ﬁ@n%@b§% before and after the

exposure Q ry onent). Fig. 28 shows
some repfegdfisa grgph dlustigings rsratispsBigibesreandhy ragius of tear
255 of heniscn cavahtulea(RY afid BaesitiBtygGadte) 6/he Raf Bpie 1aRE

after t hef"ige.)ﬁgc?sséjér%pl?ﬁepqctln%(iﬁé Eﬁ%thgé Jf the radius of tear meniscus
curvature (R) due to the exposure of a lacrimatory component.
Fig. 20 is a graph depicting the change of the extensibility (Grade) of the tear
lipid layer due to the exposure of a lacrimatory component.

30 Fig. 21 shows the relationship between the change of the radius of tear
meniscus curvature (R) and the change of the extensibility (Grade) of the tear lipid
layer due to the exposure of a lacrimatory component before and after the exposure.

Fig. 22 shows a graph depicting the relationship between the amount of
change (AR) in the radius of tear meniscus curvature (R) due to the exposure of a

35  lacrimatory component and the amount of change (AGrade) of the extensibility (Grade)

of the tear lipid layer.

Fig. 23 is a graph depicting the change of the radius of tear meniscus



conmponent). 15 Fig. 29 shows a nethod for eval uating
the thickness and stability of tear on a soft contact
lens. [Discription of Notations] [0010] 1 exposure
container 20 11 outer container9main body 12 lid of
outer container 20 inner container BEST MODE FOR
CARRYI NG QUT THE I NVENTI ON 25 [0011] One aspect of
the present invention relates to a reagent for
| acrimati on exam nation. In the present invention,
t he "reagz]gt for |lacrinmation exam nation" denotes a
r edGEYAUTR AR GHg tatheckpesure ofra BErgRYPITMPRBENt ibtieSHe Mith 4 soft
subjoatakt lehest subject) to whomthe reagent is applied
and, in ﬁf' is . ' ' [
30 based” ot Eraph A EFRIRE bnah e AR shcRlla AR BPaPbh a son
t hefonchlens Rygrpasure of a [agimatory ¢amponetani nat i on” i s
sl so ;Jse@‘ig'. 25 8hdwrhe hange gﬁﬂl%lblibf ’ieﬁﬁlr)]ﬂlﬂ Q)df_ﬂcdn@ét RS by exposure
use . exanination based on such indices as a
ti n%atlg‘&glﬁaq?rgrcoﬁqgn%hbj ect to feel the stinulation
af ter applig-2ashaws somerrepreseptatiyn expspiescofdhe radius of tear meniscus
. |St | dﬁ!ﬂ\l'a@%r_b OR) beor@ afi@ ?ft&rth@expt&\ﬁ_e of iflﬁﬁﬁﬂltatoﬁ' Eomponent.
acri mation.exam nation is.typic use or.
exan nat 1Tn27 COHhseredsdjyesBatfls of g gyl imgpges gftar on asoft
10hereontact kengiéiie saae examplgs,dbefue arut afist theexpesareaofth lacrimatory
condopohént epithelium which is caused by
qual i tative .gn uantitative abnormalit] he tear
(film" € j%r?%ﬂ?‘?ﬁn%?m“?’eﬁé‘ﬁ“ﬁf eragpics Al “ﬁﬁ‘f‘re‘?f]i[‘%?%’f’ a soft
dr ycotaet le@plthehsamerskayple® beforé andraf@r the@Expd@eSyf a IBerymatory
eyesniofefigneral |y classified into two types: a tear
deficien pe dry eye, _and an, excessive tear .
Bavapor at %&%ﬁﬁ@@ 9“%’9@ f‘(’lféﬁlﬂatmgﬁgﬁg\“ik“&?s ang gtability of tear on a
Nat softrrahtaBlyiens. | nsti t ut e/ | ndustry wor kshop on C i ni cal

Tr i @iscripRo®byNEM@Sns] CLAO J 21:221-232, 1995). The

for [Hl ncl udes Sjogren syndrone or a tear deficiency
typ@B ]y eye other than 5 Sjogren syndrone. The latter
i ncl udes 1ve¢xposuracorgdinerd dysf uncti on, bl i nking

2dysfunct iion DikerdemhRaSRainfboldy | Nki ng due to various
causes [i gcl ucﬂ(l)o{n dry eyes related to VDT (Visual
di spl ay tléri -I"?‘Ff" &g of contact |ens, severe

ocul ar s20f dorerdbstemses ( St evens-Johnson syndr one,
ocul ar cicatricial penphigoid, and the like). In this

o oBESE MORE RO R ARRIRE Al TyVENDIONY Slch o

2xdr y[0eyld rel ated to conjunctivochalasis and allergic
6 302525 ko fRI4RE bk RSB IERRL Ry s

examination. In the present invention, the “reagent for lacrimation examination”
denotes a reagent having an effect of promoting lacrimation in a subject (test subject)
to whom the reagent is applied and, in principle, the reagent is used for examination

30  based on the amount of tears as an index. However, the term “reagent for lacrimation
examination” is also used in a broader sense that include a reagent used for an
examination based on such indices as a time taken for the subject to feel the
stimulation after application thereof or an degree of the stimulation, and so forth. The
reagent for lacrimation examination is typically used for examinations (diagnosis) of

35 dryeye. The *“dry eye” herein is defined as “a disorder of cornea and conjunctiva
epithelium, which is caused by qualitative and quantitative abnormalities of the tear

(film)” (Jun Shimazaki: Definition and criteria of dry eye. Ophthalmology 37: 765-770.



synptons |ike dry eye of postoperative eye (after
corneal transplantation, after refractive operation
after cataract operation, and the like). [0012] 15
The reagent for lacrimation exd®ination of the present
invention is characterized by those that include as
an active ingredient a conpound represented by the
foll owi ng chem cal fornula: [Chem cal Fornula 5] S+
20 wherein R represents a Cl1_5 al kyl chain. The

aboye. i oned chem cal formyla is Thiopropanal,
5 PIE" (Perenss arf geral Declas i intp o PP BB AENEiengy type dry eye
oni adsin eacedsiv b teaneapogtiestyph dreofe. (Lhp dprRepanaf the National Eye

o KRNI i g | 85 A0 ) 122, 199
Fi gTh%fgfwé{i'wv#ﬁéiP;ﬂrﬂs‘mﬁﬁomg orgrieafefigiency tipg drargye piher than
& onfjogren syndedmani THedattdr drclides Mdilsdmia® glaad dedunction, blinking
T SRR o 3Kl R s R e e
Thi ¥BENiual disptayi teranipa)], wearingspl Thntepdsnsnsevers-aonlarisurfagy diseases
hav(@tdvees-Jchasonsgh @rohe PocARES btcmr&'ia]r'gbrﬂ hig&dm’dqné PRINALn this
S el 08 i i B8 1 A s s
14 epympieng such agéry ey related togonjundtiynehalpsis and allergic diseases of
nat ¢onflncERUdBEss, E5MRBSWNS Rcreh SR Qise RATRA UALE i 268, anll ghe like); and

repared chem cal. synt heses. Thi opropanal S-Oxide
e A e
r ef refra¢tive operation, Afjer. cappast opration, 46d thediBeR72 (1971), J.
Am[goglem Soc. Vol.] 18, No.32, 1996, 7492-7501 and
1%F) atenH,Nb. 3330 05. £001§¥ Qﬁfendhég on the . |
r epar at i \OR MREETHJOISIaSiTRati R LXpgimarigR of (hE Praseit dnvsntion ise
r e aderactefioed bhyathpserthatiincludeasrinmativeoingetiientwecqmpemed tepresented by
invmsfélmiﬁga%ehﬁcaq)f&mumed ina form 15 of an ethyl
et her soleﬁlan 3{ thFShike. The appropriate anount of
an act i vaPHYFEJi®MI ] the reagent for lacrimation
exam nation of the present invention is an anount
capabl e of obtaining the intended effects (that is, an
amount with which an effective exam nation can be
performed. For exanple, in the ca of exam nation (or
di agnosi s) of dry eye, the anpunt jreans an anount
sufficient for the diagnosis of dr

R S*
N

20  wherein R represents a C.s alkyl chain.

The above-mentioned chemical formula is Thiopropanal S-Oxide (R=C,), that
is a lacrimatory component of onions, and the analogues thereof. Thiopropanal
S-Oxide is represented by the following chemical formula.

[Chemical Formula 6]



20 eye, or determ nation of severity of the dry eye
condition). The anpbunt can be determned taking into
consi deration such factors as the kind of active
ingredients or the anpbunt for 1d single dose. Wen
Thi opropanal S-Oxide is used as the active

i ngredient, for exanple, an appropriate single dose of
the active ingredient can be determ ned as foll ows
(see al so Exanples below). 25 Firstly, Thiopropana
S-Oxide is synthesized in accordance with the nethod
described in "J. Am Chem Soc. Vol. 118, No. 32,
1996, 7492-7501" to prepare an ethyl ether solution.
The amount of Thi opropanal S-Oxide in the solution is
determned as follows: | pl of ethyl efher solution
is subjected to HPLC under the follow n condi tions
and the peak area ol'l" hiopropanal S-Oxgte.
(hereinafter, referred to 12 rea value") is
measured. This area Hglla€ is use™@s a provisiona
nmeasure of the anount of Thiopropanal S-Oxide in 1
of ethyl ether solution. (HPLC conditions) Instrunent
used : SHIMADZU I QA Series 5 Utraviolet and visible
light detector : SH MADZU SPD-1 QAV Chr omat ogr aphi c
pack : SHsNhoTUINGRe5h Thidpuepanal $:0gidsj WhiCIDi o ISenirsitory component

Sci ¢fidhidnk,tha$ @ strudtiird kalledOTHi84kanal SYGAE Ot i6 ?égo?teégtha’? Eﬁ%ng these

pocHploBE shavaifle: b hiosthenal FRudeq f Ehidbitanayis-teide 3, and

5 ealjeehextunl StQxidé tahavrthe kanimagiry property $imdlaptocBdoyiropanal

| NROKIRY. ATFdRRTUrdin 1T eoRaRAY), S Oci de in the
amount cqQrres nof'e of the ethy

ondi_n 1 or
et her sol (9P V\ﬂ <§s§x'§F and the analogues dhgreaf c%b‘?@'ﬁf’?f% thgough
abextraétmnaind purificatibn 706 0H6ral Motes.heOhetwisd, tHebecqmnmmpads may
amrﬁreﬂf‘edﬂgl dhﬁﬁldaﬂ@hﬁ'@s@sﬂt Ey h%ﬁ’(ﬁianill'sa@mdgghd)ﬂlregﬂﬁggles thereof
103, 5P PE BP0t rSEEOa[o | AR oo cBEmi 1 RE>-312 (1831, I Am.
pr eGhem. SopWehi 1 & MNo.32% é9%d4@2 -ffe0it andri@ Pateatlgeri330805. 20

Iaqbbfgiti on exam nation is provided as a part of an
eye exam _pation Ki The Kit- consists of a dedicated

cont ai nePSPERGNEQT the prsRatatinr metheds andrthe fomnd aisqthete of, the
subpagent ®r égamation ¢laminaiog efithef resehtiaventivn man be prdvided in a form

1500r3f%h REHy bherbdRftioh %r {hlaeh £ol Il"ﬁi\g%goﬂ}?m ounfaof an, actlve ingredient

re et erm ne ?m)un e [ ea acrinma
ex dMtHLERESAL 1§ aﬁf‘ﬁ‘é@%“ ?’f?"i'ﬁ%.tlon fhenrerent inygngon hSeaw armgunt
c orfapatileof dtgaining thef intendalveffactsdthanis caneanvduhbwith &hidhigareffective

Si d&ahfifi6PEan be performed. For example, in the case of examination (or
diagnosis) of dry eye, the amount means an amount sufficient for the diagnosis of dry

20  eye, or determination of severity of the dry eye condition). The amount can be
determined taking into consideration such factors as the kind of active ingredients or
the amount for a single dose. When Thiopropanal S-Oxide is used as the active:
ingredient, for example, an appropriate single dose of the active ingredient can be
determined as follows (see also Examples below).

25  Firstly, Thiopropanal S-Oxide is synthesized in accordance with the method described
in “J. Am. Chem. Soc. Vol. 118, No. 32, 1996, 7492-7501" to prepare an ethy! ether
solution. The amount of Thiopropanal S-Oxide in the solution is deteﬁnined as
follows: I pl of ethyl ether solution is subjected to HPLC under the following
conditions and the peak area of Thiopropanal S-Oxide (hereinafter. referred to as an



25 facing the eye (as a specific exanple, see an
exposure container described in the Exanple nentioned
bel ow). By using such a container, the eye to-be
tested can be exposed to the détive ingredient in the
reagent for lacrimation examnation in a non-contact
manner. [0015] 30 Another. aspect of the present
invention relates to a nethod of use of the
above-nentioned reagent for lacrimati on exam nation.
Spegifically, the present invention provides

| gc‘?*’rrﬁ"aﬁ?‘iflﬁy'é%ﬁﬁlﬁg‘i'i oIS EEER Selue 'S S5 PR IOBR measure of the
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manneColiimiesPegasiiPPSBenshy Srientifised.lifd at i on to the
eve. Balent :130¢ BcOM (&L 3.9 TN be 13 | ess stressful

(burdensone). the subject (test subject). The
expos%lr?%wlragad'gﬁné)rﬂmeont act manner can be achi eved

1Qsi ng,Colwmn erwparstuse : 357€ above- nenti oned exposure

cont aipedctibmwhitergll | PMigd® nManner. Firstly, a
predeter_r%ne ent for lacri
i

nou of t rea tion . .
Ecam nat {bfnEls ke Begept B LAeFRRheraBlipasfior Wi Aroibu invention
pr efmay adritain ThioprepdolaltS1@xide anythetamonntaofrespoading 42 ) omore of the
t heethikéher RbIBGSTWhER 2R VallR ReERASY hEMERTYRH B6dve i$Sbout
%haii t&s (Leagent for lacrimation exam nation nay not
12 un1dP8-9%hg stay inside the container). Thereafter,
t he expoNotehere thahthegropes amblwe detive ingredientantheythami t h
t heThioprpinat 5 Askidd\@neto Healetdtided h £Yifhilal Mafied @5 déseribed above.
car L&bnlr%tt the effective exposure, the shape of the
ope th of the exposure container is preferably
desi gned Isone mbodimenht afsheliresent inveritioh, thk ebawermettioned whgent for
26 he1RAMbREFEAMRBUR T SrBFIdEY & 4 ParSTSH eGe BERHHAIR Kkit. . The kit
sealin (|ft |€i g‘iefer.able to use an §I astflc material .
sucﬁ°"égtss‘1 dedisaied emriper (@tPosyR SPRtERED H3d IRECXRISING 2 syject’s eye
t hetocthp ompent fardadramation) . ThOGdindr s waé irethb doliawing mafiner: a
t hepRuGsRNhed MYGRE bARe r@a%@rﬁrfoxt l?&irﬁﬁiﬁ)ﬂ%%rﬁin%ﬁ@rpiis é)la%e%ﬁl the
stinul ation as%remsn_t tep of neasuring the length
of EPMANGT; Hith thefthe FORAIRF upaddor CaYpIRg AEEYsWaifh the e side thereof
25t afdciong thoeykel{as 4 speeifickeeamplhcses ab pxaobure icosthinstidgsexitied in the
f oo . . o s lat | ti
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sti E%llﬁfi on tinme (ST) or the degree of stimulation are
20 exami nation indices. As shown in the Exanpl es
3Qescri bedAnshesgspegofdhe presengjrwentiontrelates &0 2 mgthed phusseof the
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t he;

invention provides a lacrimation examination method. The lacrimation examination
method of the present invention includes at least an exposure step of exposing the eye
of a subject (test subject) to the above-mentioned reagent for lacrimation examination.

35  Itis preferable that the exposure of the reagent for lacrimation examination to the eye
of the subject is accomplished in a non-contact manner. Exposure in a non-contact

manner gives no direct physical stimulation to the eye. Thus. the examination can be



stimulation starts to be felt or at |ongest exposure
time, the degree of stimulation tends to be |ow
Therefore, when the ST of the subject is |onger than
the predetermined nornmal rangd3of ST (ST of norma
subject), and simlarly, when the degrees of 25
stinmulation felt by the subject is |ower than than
that in the predeterm ned normal range (the degrees
of stinmulation of normal subject), it can be

det.er nj ne hat the eye is.dry eye. Furthernore, b

cl A§§i5ff9%5ﬁlét<w e"éqms}%e'wew?l@g} st biecty I exRRure in 4

ac amnebonget hanneheande\achietved winggifor eryraple othel abovensentibhel

sever iiec be er m .

pacroipe QiR e IIGERE nfififlr” SrGHEL BleREEmRRY 4l of the

30 T&ABeRNAr taREmale)t exmirationiinaddsd iuthe sxRosyigsoB@INey ! is preferable

a:j ortotali®she agagertyni Lfltdrypaparparshi ik, pReé&tlingide 2l ékposure container, so

e I : MY

S fleblrHIE R SN o B RS i e

st aiontagiennk Thereaftes ibe gxpogureisentainer ingllawedie covenaneye with the

| erighd? s?!% tneiremf_fmlym_d eydli dh oﬁ]ee tcfc_thﬁn"yﬁﬁﬁ tHéCéfFe@tﬂ&Qﬂ"é(péfs%Fb, the

endulr St n..or e like, c sed as :

an 010 o Rl RE xRy el s AR, B v i
10of welbwith theenrvetun efithe oeriphery arpund the eyafotensiire pdeguate sealing (it is

VOl Bt8ferab¥RA s SNt ic ThAdtiaP sudhBe SHchMOruBbdredr consthitiBg e mouth
a gﬁggect befor;.th exposure step. 14 (denoted as
I niti b
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voll@dtslneasurement  step of measuring a tear vol ume of
the subj aEbneBOIRhGHBF fHe/Pral8ht ikl dMBoR{dReT the RepcibiRTstep, “a
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.. As sho in the Exapmpl bed
b RRIENTS 550 (B 198, Fhaniha PEBTEa] BbWe(s o Grhermogs piben the
s medtinexlatioh atarts kabe felt oner lvagesd &posibf Gotesthe bgreowfstimuldtien tends
hi ek idWie BRIER, Rhers@Y Sﬁ"'otf%e%gﬁgqng fonggrgtjhm){h@ prerqetf%mined

pronounced t fference from ) ects. |
P e dHort e 91 Gk P RTR) Uit and SRRy, oyiien the degtes B
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vol u i ncrease for nornmal_s urt hernore

cl d8 S YEnghEthermasgy by elpssiing ik Lhekths degeeipigimubation according
sewuetthe sgverity df gry elb ceyditgons] the selegityesf dtlier Sebjedts tan tefdetermined

dr y,S%8 gas?sacﬂ" t*?eergpz?s{lﬁé’drg"ln&‘qh? @esgg%o%%t,h@?&éﬂ?w {

measured tear volume i ncrease. e h hat the tear
300l une AN Eieedeerestof ptimulationoarg subjp@iyeofgr they gre typically
ex afigdséred based on 3elf decifatidh by’the Subjést. 1@owdvler, alhore bBjectlvk

andy, &3,/ idh G8 B rab dhoPth@’shinjlt «§ Dt blinking induced by the
stimulation or the length of time beyond which the subject no longer can endure the
stimulation, or the like, can be used as an alternative to ST.
35 [0017]
In another embodiment of the present invention, first, “an initial tear volume

measurement step of measuring a tear volume of a subject before the exposure step.



exposure step. 20 [0018] In a further enbodi ment of
the present invention, at a certain time point after
the start of the exposure step, "a tear volume

nmeasur ement step of neasuring d4tear vol ume of the
subject” is performed and based on the neasured tear
volunme the examnation results are determ ned. As
shown in the Exanpl es described below, in 25 dry eye
patients, the post - exposur e tear volunes are generally

nor nal
e B et D Beiisd e R aleh GplFis miement
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based on the tear volume measured for that eye.
[0019]
The measured tear volume obtained in the tear volume measurement step can
35  also be used for monitoring the degree of severity of dry eye.  Specifically, the
measured tear volume is compared with the tear volume that was measured previously.
If it is found that the tear volume is decreasing, it is determined that the condition is



Next, a determ nation step of determ ning that the
condition has deteriorated when it is found that the
tear vol unme increase decreased fromthe previously
measured value and that the cdfdition has inproved
when it is found that the tear vol unme increase

i ncreased fromthe previously neasured value. 20
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35 No.HI1-267102, etc). This measuring method permits an accurate and highly
reproducible measurement. In addition to this method. observation of tear meniscus
(Yokoi Y.: observation of tear meniscus, Medical care of dry eye PPP, 25-28, 2002, Dry
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The subjects (test subjects) of the lacrimation examination using the reagent
for lacrimation examination of the present invention are typically mammalian animals.
Specific examples thereof can include human, monkey, chimpanzee, dog, cat, horse,

30 cow, and the like. Among them, a preferable subject is human.
[0023]

Another aspect of the present invention relates to another application of the
above-mentioned Thiopropanal S-Oxide and analogues thereof (represented by the
following chemical formula). Specifically, another aspect of the present invention

35  relates to a lacrimation promoter composition containing as an active ingredient a
compound represented by the following chemical formula. Hereinafter, the

corresponding descriptions above are applied to matters that will not be particularly



10 present invention. In addition, the lacrinmation
pronoter conposition of the present invention can be
used as a therapeutic drug for preventing or treating
di seases of the ocular surfacd/ for exanple, a group
of diseases that are acconpani ed by a cornea
epitheliumdisorder. Furthernore, the lacrinmation
pronoter conposition of the present invention can be
used for a prevention of dryness of the ocular surface
15 acc nyi ng VDT (Visual display termnal) work,
foﬁpﬁ“ﬁgg‘%% ¥rative protection of the ocular surface
(f or [€@hearipdl dornafid @ corneal transplantation, after
refractive operation, after cataract operation, and
the like), for a relief of synptons or alleviation of
di sconfort in ocular allergy, and the like. [0025] 20
The | acrimation pronoter conposition of the present

i nvention can be prepared into aﬁb arbitrary forns
such as an eye drop, ophthal mc oijntnent, and the

i ke. However, since the active irngredient thereof is
vol atile, the lacrinmtgon prong gﬁ-conposition i's
suitably used in a non- tac nner. The phrase
"used in a non-contact nm " herein denotes
exposi ng an eye or eyes to the vaporized active 25

i ngredi ent by placing the lacrimation pronoter
conposition of the present invention in the vicinity
of the eye(s) to be treated instead of directly
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S! :h%lﬁ%tgrgéo??qo%ﬁ ok% gfltqgl% utseq %Cahr{o%\/c?g n%gtemgnrgye The phrase “used in
a non-contact manner” herein denotes exposing an eye or eyes to the vaporized active

25  ingredient by placing the lacrimation promoter composition of the present invention in
the vicinity of the eye(s) to be treated instead of directly dropping it or applying it to
the eye. For example, by placing a container (exposure container) containing

vaporized active ingredient over the eye with the opening thereof facing the eye, the



Thi opropanal S-oxide can be added in the l[acrimation
pronoter conposition of the present invention so that
t he amount of Thi opropanal S-oxide contained in 3 | of
ethyl ether solution of an aré8& val ue of about 1,700,
000 can be applied in a single dose. The anpunt of
tears secreted by a single dose of the lacrinmation
pronoter 20 conposition of the present invention, on
condition that the dose will be repeated, is an

amoynt of tears abl e of ropriate ffectin
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ac tio

n pronoter conposition of the present
The lacrimation promoter composition of the present invention can be

prepared with appropriate isotonizing agents, buffers, surfactants, stabilizing agents,

35 chelating agents, preservatives, and the like, in addition to the above-mentioned active
ingredient. Examples of the isotonizing agents include sodium chloride, glycerin, and
the like. Examples of the buffers include a borate buffer, a phosphate buffer. an



invention is used in a formsuch as an eye drop, etc.,
which is applied to the eyes directly, the pHis
adjusted to about pH 5 to about pH 8. 15 [0029] It is
preferable that the dosage anmodfit of the lacrimation
pronoter conposition of the present invention is set
so that an expected effect can be sufficiently

obtai ned and that no or therapeutically negligible
side effects will occur. Wien setting the dosage

anount type, of ev t of e

o ceats bl  XRGbprie TolRg and g AkEw nExpI G st pgfactants
| adn¢indst pcrbyoxpri dorsteaatecpoipoyethyene h}sdragqnbileé dasmwlb end the like.

t ak@){éni ﬂ:ts%f %rkﬂg?tﬁrl%ég%ﬂts iNhde shéﬁr? gél%tse Wn@&r gdliktose,
app'lf‘{ﬂfﬁsF d{l@mgsg é’!j’é't%\lnﬁﬂﬁ?l Wlt%n?p&é‘?’ idpgbtrqnh@@drontm sulfuric acid,
srathyalusoniclidd,dnd dgeike)), roelulosecderivatyveb émeathylaetieldsd, kthyl cellulose,

e Srpden e, Sybbebtopu TR B SHRrgBi il eeliose
pr oM Gitigte oy ?%etam epdhedikes ng mpiessRfdheighsiating ggents
anoiiéludeododiime edetdte, @REIB acifpdridand liky) PRYmPRs bf the pfeservatives

dr Og&adeolge%fzglbﬁg c}xlo‘i‘%e rpara%eg,pc%lorgmgn ngé??eg(’gsgi;u&%g!g% ;;eroxide,

Sage sc
1Q‘ a&"éﬁ%cld@ condi t| ons of the patient, duration of the
| acoprggt ory effect, and the |like, may be taken into

ggﬂi Iegﬂ iﬁ il gpefeor?ﬂfa &}éa(te v@gr}e &ﬁg{‘crfg% 1§?n tg{,?gl?déer c§61posmon of the present
C ontpwssition amusaﬁh th & fesmguetngpeancaye drip, etan whichdeepplind tretie eyes

bas@ifbcy) thd¥H isijilsted t6 Bbst PHOB tol¥ohtipP gbove-menti oned
1 _acliqbﬁtl on exam nation nethods, and in _accordance
| evel of synptons or the severity of the
di seases lt iapteferale thak the desagmaniogntt afdhne lacrfimateon premster ed

i nt@ﬂﬁJ’(bsﬁ@ﬁ bEfhe ,prs'%&ii |ﬁwh:ﬂt1b1i isSet %hﬁat%méidﬁgcte@feﬂ%&%an be sufficiently
act|
cortned B egoise Roetreisefiga et IEHoR BER Biitoceurq Yy
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ac o Whe the dacgimatiop Rromigtet ompasitian piihg Present inventign igjpespared as an
2550ceye\dodp, tHeldnouNbof B2 fork@elbapplid@idnihdylhe IFodh draps poferaldy 1 to 4

SY”&:GEéhn?d RH prefthibfy fTFotm% pf wm;hmﬁgm&lag@&‘ﬁeam such

ste reatlon a step
gsfﬁasr?égaﬁ fioRp 0 T g Rﬁt‘FB‘ed‘(rPTé‘Hb?f t@mlail)lmsfﬁev effect, apd the like, may
syntbehesenzmmg;ohheerbwl mat ory conponent (Thi opropanal

S 0x1 de). 18 8Frlsch FOARAHL Ebbidyri0h OF S iGh pioter

3Qx p@@ﬁ%ﬁpam ths dbeaec aeueleca br Bglerpascphzsed on the results obiained

by the above-mentioned lacrimation examination methods, and in accordance with the
level of symptoms or the severity of the diseases, and the like. From the tear volume
measured in each patient, and the like, the amount of the active ingredient of the
lacrimation promoter composition may be determined for each patient, and by using
35 the most appropriate prescription for the patient, , therapeutic effect on dry eyes, and
the like, can be obtained by utilizing the natural tears of the patient him- or herself.



1-1. Reaction | Fig. 3 shows a synthesis schenme of
1- propanesul fnyl chloride. After evaporation of the
solvent, 17.12 g of residues were obtained. The
structure of thus obtained 1-gPopanesul finyl chloride
was confirmed by 1 HNVR 15 1-2. Reaction 2 Fig. 4
shows a synthesis schene of |acrimtory conponent
(Thi opropanal S-oxide) fromthe 1-propanesulfinyl
chl oride. When the lacrimatory conponent was
syg&&gsirgﬂ according to the schene shown in Fig. 4,
ther solution containing the resulting
| acli0D3Ht ory conponent nmintained the |acrinmatory

P onebiohadfoPdeRbhRitbheoriBofalt! v, the ethyl ether
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§y ni- bﬁ)%hﬂe@ﬁlﬁhﬁkdﬂldf&ieweﬁctmmp @né Bktepd$s sydtindsizingate Ryrimatory
comrP'51 Pen§ )g%hl% ro%r%??-ro?(%?ﬁogf é&ﬁa&?@lﬂﬂ?ﬂ c%flonde rgrea(i‘ftlon 2).

nen
1Qso| Sreciis smbeqlmrppwm% ragpd &@@wgmnt%lcm%ﬁ 8¢ qewlbsqi below.
was S]Ubj]&ﬁétﬁﬂ to HPLC and the peak area of the

| acr | mat %%P%ﬁg&ggSﬁ&h %Pst edof(lhgrog ef?'wi'%yr chlidti dgr rﬁﬂer

to as an vvas rreas area va
wasevaperatiensofghe savens, IgH2I g efresidues were ebtaingh éb'rh@@mlctbqe of thus

t heodt@inéd IPiophesGEIRPPHESHdeivhslcohfifedttye HLRMA. Mt or y
ion. The mean of the area val ue

n sol
asﬁfgga?gf"t e lacri matory conponent sol ution used
in the Figdphewsaapntheaipsgirang ofdadrimarory compdient GHbdopyppanal
HPLS owRiepfréd thedl -prupanesulfinilldhidiiedi WH2Rshe lhé\&hittify&fdtnponent was

e bR A b
pactontgrngrpzesultingdacritoatonyisompengnt maintieed Be fastitpatory property
26?&%1'?“% CPmall:l' ttlii’) etﬁﬁ etheP$ol@iYn’ WQSQ%M%&CG Rbbud 53imes by
TE bk 20 o AR e DR G S e o
containing a lacrimatory component to be used for the subsequent experiments
(hereinafter, referred to as “lacrimatory component solution”). The structure of the
synthesized lacrimatory component was confirmed by 'H-NMR.
25 1-3. Measurement of the amount of lacrimatory component in the lacrimatory
component solution
The lacrimatory component solution (1 pl) was subjected to HPLC and the
peak area of the lacrimatory component obtained (hereinafter, referred to as an “area
value”) was measured. This area value was used as a provisional measure of the
30 amount of the lacrimatory component in 1 pl of the lacrimatory component solution.
The mean of the area value measured for the lacrimatory component solution used in
the Examples was 1704876 (n=3). The conditions of HPLC were as follows:
(HPLC conditions)
Instrument used: SHIMADZU 10A Series
35 Ultraviolet and visible light detector: SHIMADZU SPD-10AV
Chromatographic pack: SHIMADZU CR-5A
Column: Pegasil ODS (Senshu Scientific co.. ltd)



By using the |l acrimtory conponent solution prepared
in Exanple 1, the lacrimatory effect of the

| acri matory conponent (Thi opropanal S-oxide) was 10
investigated. 1. Subjects (tesBlsubjects) The subjects
i ncluded six normal mal e subjects (nean age: 21.7)
regularly wearing soft contact |enses (SCL). [0032]
15 2. Itens exam ned 1) Lacrimation effect of a

| acrimatory conponent (Thiopropanal S-oxide) (presence

or abgence effect, duration of the
ef fec °|(Emr ({/"gﬁ Cﬂ?ﬁﬂﬁ% 'glﬂ% Yent nature of the

ef f ecFlow ﬂateeOéfmléotn of the lacrimation on.the
contralp g}gﬂ] ee>3gq3:ed eye) 2) Influence of a

sol vent (eth er) on the lacrimation 20 3)
| nfl uQﬁ@ét‘QjTWﬁ‘éFé“d‘lgthe H¥re on the lacrimtion 4)
g nfluence of an SCL wear on the |acrimation 5)

Ingg#ﬁ @ f topi cal application of an eye-drop
e on the lacrimation [0033] 3. Methods of

exd®PHdt i ons and eval uations 25 3-1. Exposure nethod
Fi g. 5 slﬂy\/\m@rthemmﬁwﬂbay Ripoakmeablutida peepied én EXeiple 1, the

conpa by ARG R B ey P loRby BB RANSEnideles
1¢mj ginvesbigatehows a det a| | ed configuration of the
expoaus@ojgam@gt@@ﬁec}w thits Iid on. The exposure

cont ai ner. S n_outer ¢ er consis

an oot or TE5AVHR e ged i RonEH el MR rieph S . A ieprenty

conwearingsoft 2ontaet lenses (86€&9. cont ai ner 20. The outer

confopszjer is of a cylindrical shape, and when the lid

S has a hei ght of about 5 cm and a dianeter of

lsabou{} Jems gxgmi shape of the lid 12 for the outer

cont di heerimationatffectyiatiaarimatorycomponeng (ThiogropanalkcSnxide) (presence

at t GHuBShca bfla [RAMYESH éfﬂctcﬁﬂdrailbﬁ’ﬁfihE%ff@é«tt(&Eraﬁ&fﬁrﬂé Rhsient nature
COVErS

T S echotne et ing hrbOAR Sauhe b rh ForSaasd eve

and t2hénfhysece ofcp S(Olmut(lthybéthcrhen thenlagrimmgionai ner 20 i s

2EXPOSS thiRAE oftrﬁﬁal'ekﬁbsln% oh@ADMEAmatlllen the 1id is

cl 0543 he |<r%1f's d&k oulter cont ai ner can be

her mé? fnfliienee Yean Wﬁ‘ﬁé’"ﬂfﬁwé?m&?ﬁ‘ﬂ"al ner 20 has the

sane 3 ﬂnﬁh@nmsofaoploatmpplmaabﬂ of ﬂﬁeyeairap hreisthesie yie thedadninragion

CUPfo §ﬂe0|f| cally, the inner container 20 has a

subst shape h Jts upper part open and

t he % é.% %@%FF%WEP“%P@%" Brlyatiens nner space gradual |y

25 aper3-hdxpbfurt owtiod t he bottom The upper

ci rcunf erg %%esh%s‘aﬁ‘ﬁx&%@' Maﬁfer tﬁlﬁe h&@ﬂ{at F@”Sﬂs%ﬁrerspectwe

20 has con ave curvature (.as, shown |n
t heVigW of thegxposure container 1 with its closure lid removed Furthermore, Fig. 5b

shows a detailed configuration of the exposure container 1with its lid on. The
exposure container | comprises an outer container consisting of an outer container

30 main body 11 and a lid for outer container 12 and an inner container 20. The outer
container is of a cylindrical shape, and when the lid is on, has a height of about 5 cm
and a diameter of about 4.5 cm. The shape of the lid 12 for the outer container is not
particularly limited, if it can be attached and removed to and from the outer container
main body 11 so that it covers the upper portion of the inner container completely

35  when it is closed and the opening (mouth) of the inner container 20 is exposed when
the lid is removed. When the lid is closed, the inside of the outer container can be

hermetically sealed. The inner container 20 has the same shape as a commercially



5 the cup fits snugly on the periphery of the
subject's eye. The plane view of the upper part of
the inner container 20 is circular with a dianeter of
about 4.2 cm The plane view &2 the bottom of the

i nner container 20 is circular with a dianmeter of
about 3.2 cm The inner container 20 is fixed in the
outer container nmain body 11 via a supporter part 21.
Al'l of the outer container main body 11, the lid 12 of

o SF L abirtie. ok O e ARy
out @p shaperwith itevppeapart tped\and the gossistdtiodalir¢aofahe inner space
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can be use osure
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| ngSdnfﬁiﬁertﬁhm pédymtiefittkd with a2icBive libberdingh® order to effect the
aboye-.nent e uy ont ai ner, exposure is
acc%“ tlgﬁt a"q“‘% tﬁ%'ﬁy% oq%F(gvm ng pr ocedur es. (1)
First | y, laths a;b@m-menmr@é&xmsurq qontainep et opeging of the inner

di apaefherad 1.3dé§1§nb§ td Kt kel sAfhe smﬁefas e of AL e%&hg cup, only by

sol ution. r net hod
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conpEb R psts e bR o PR i BEBmalifneraipdion kIE gf Hpfifpacon
out prometartkitbner is renoved and cl osed again
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a| n to renove ether vapor fromthe
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vapor(ly aFirstly, e perculer pece.of Siltex papertiaveng a diameter of 3 mm is instilled
aboygn 'Tﬁé‘ltabﬁ’rﬂﬁgr}ﬁb%ﬁ{g@;\ér@ Qoluﬁ&?ptle{)ged)ﬁ y {he @né@l‘lﬂdedescnbed in Example

container |s ai n_and per, part o
oL By BErlyiag A b et B SHE A BictaRetE e Fharearier s RUEF paper i
25 i t trembfareddo theangde ofthe mpendontdier ef the espostiteatontainer and then the

oCUl;abf i rofuf%? CortSinEPOBEM. t AfleP®5 YRBAds, Bk lldtdli\’lgl%eeouter container is

| acri mat onent, (e ure eration er

t hatorNE A0 GG A IR eD: AL S 3] SFionts e iegure i
onl yepsntbalmlhaeragalﬁ?no (eancaveriethet vapor fomth@jnnehavipokthe inner
proE&ﬂMh@r(&ﬁer%?&fz’a@&ﬂo "6% is to be foI | oned except

t conce trate to 5-ti concentrat.ion
s us@HATtEr e Abeyegrentiqred gReERtioReihg i 0 ioutee Rentainer is removed
soI bgdivand the upfee (pam bethe\iMren corasiadr of XipOsiposire Soritaindrds tightly

Car ki {tgéj%ftg theo]%g'llpg g%mh% 8£ sb 6t teSdeu sdr}'a%m;s exPosed t? hhée vapor of

vapor| zati on operat
| i dthe lacrimatory component (exposure operatlon)

Note here that when exposing an eye to the solvent (ethyl ether) only solution
35 (examination item 2) the same procedure as described above is to be followed except
that ethyl ether concentrated to 5-times concentration is used in place of the
lacrimatory component solution.  Furthermore, when nasal exposure is to be carried



of the outer container of the exposure container is
renoved and then the upper part of the inner

cont ai ner of the exposure container is placed in the
vicinity of a nostril to expog8 subject's nasa

passage to the lacrimtory conponent solution. At this
time, 5 the non-exposed nostril is closed with a

finger tip. [0034] 3-2. Evaluation of tear vol une

i ncrease The increase of the radius of tear neniscus
curvature nut es
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3¥ @ alhgjﬂt transglatﬁng gystem is rotated in the horizontal plane until the image on the
monitor appears horizontal. The test subject is instructed to avoid yawning or gazing,

which may promote lacrimation, and to be in a natural condition. The concave



whi ch may pronote lacrimation, and to be in a natura

condition. The concave 24 portion of the tear

meni scus is located in a sonewhat upward position from

the lid margin. In the nmeasur@ent (menisconetry) of

the actual radius of tear neniscus curvature, the

stripe wwdth of the lattice of the printed inage is
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cal cul ated using the concave mrror forrmula. 5
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t ear (2FThestearsnerisouy af botk pyesfontthebaszlimesbeforexpasuct) tateeobserved

gong,{?e%g&gl non- exposed eye is observed and

recor |de nmeni sconet r The degree
sti miPh f'i'f‘o% g%@a’oaﬁg.tﬂg%\}ﬁ@mmwomgnent by the

st i abdvainenriobeiynethod.o be felt, when the rmX| nmum

sti , [ :
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recorded by video meniscometry. The degree of stimulation is assessed using VAS
when the stimulation begins to be felt, when the maximum stimulation is felt, and
when examination is completed.
30 [0037]
3-5. Influence of solvent on lacrimation: examination item 2
(1) The eye to be exposed is determined using an envelope method.
(2) The tear menisci of both eyes before exposure are observed and recorded.
(3) The ocular surface is exposed to 5-times concentrated ethyl ether by the
35 above-mentioned method. Note here that exposure time is 10 seconds.
(4) The change of the image of the tear meniscus (the increase in the radius of tear
meniscus curvature) right after exposure is observed and recorded by video



(3) The ocul ar surface is exposed to 5-tines
concentrated ethyl ether by the 35 above-nentioned
nmet hod. Note here that exposure tinme is 10 seconds.
(4) The change of the image of 2Phe tear meniscus (the
increase in the radius of tear neniscus curvature)
right after exposure is observed and recorded by video
25 nmenisconetry. At the sane tine, the degree of
stimulation is evaluated by VAS. Furthernore,
condi tions, of the cornea apd, conjunctiva after
o JORLTMEE e AR ST e AhF (oGP PHCEuA on [0 glptedipy VAS.
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becserebservedlandegcersiedo it for 15 minutes. (3) The tear
menpg)s of both eyes before exposure are observed and
r ecor. 2 ). The ocul ar. surface .i s, exposed to the
13 acrﬁgg%gﬁflt Ogé ”Pﬁ"eaﬁf’"&?"frﬁgon AV DaH B Aed net hod.
(5) Thrhereadheaubieot thetege wthenaxipasedondecided dyfar letvel GPE)methald.

t he |(2)”Uféfshb e&ﬂ@ﬁlltfv&dttb WRar 4ro$CL & el efto!bB @xSosbd &5d to become
ernore, after the exposure, at each

m nalff mﬁtﬁd foo't i‘ULir%"ﬁ‘U’t’tS% the change of the tear
meni §¥Ukheitepr gren{scireof] bothreyas before dxpesi@Sare abijenesdaind resrded.

20TENI $HUFheehMAbUHARY istkplsRe (EHRIRFFh LN c@tﬂﬁontcnteby the
contral at er.al d‘éeg exposed eye is observed and

r ecOPYEdeBloRFA gt ni sconet ry. The degree of
sti mﬂﬁ)a’flmmakes fenth¢ standationgto ibg fAINS T)lasdthie hengest exposure time

st 'tmél'éiéd Wthb%ugfjé& ste dfl@Jsﬁred WheRHeRRore "FREE FR&Ex posure, at each
stinul ation . i.s V\Ihqén the examnation is

c orFBl"é*fee‘tP to [IQMGTtes §§, (‘élaxge fqaee@?r @Fnlwé lae o rgthe increase in the
25anasdine sof @ammenisows cumatueh of the@rposad eyrnanditienecntralateral

non-exposed eye is observed and recorded by video meniscometry. The degree of
stimulation is evaluated using VAS when the stimulation is first felt, when the
maximum stimulation is felt, and when the examination is completed.
[0040]
30 3-8. Effect of eye-drop anesthesia on lacrimation: examination item 5
(1) For each subject, the eye to be exposed is determined by an envelope method.
(2) Two drops of Benoxil are instilled onto the eye to be exposed. The increased
tear is removed by absorbing it with a micro-sponge one minute later so that the image
of the tear meniscus returns to the base line level.
35 (3) The ocular surface is exposed to the lacrimatory component by the
above-mentioned method.

(4) Time taken for the stimulation to be felt (ST) and the longest exposure time are



(1) For each subject, the eye to be exposed is

determ ned by an envel ope nethod. (2) Two drops of
Benoxil are instilled onto the eye to be exposed. The
increased tear is renoved by &bsorbing it with a

m cro-sponge one mnute later so that the imge of

the tear neniscus returns to the base line level. 35
(3) The ocul ar surface is exposed to the lacrinatory
conponent by the above-nentioned nethod. (4) Tine
taken for the sti Iatlon to be felt (ST) and the
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on is conpleted. Note here that the sane
IOexam4naR|esmts are al so perfornmed using 4% xyl ocai ne as
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by t Ee TRE fRhsFRaR E@ésﬁlt@%fs thgﬁrﬂeﬁée]{e? :T&n;tﬁf Mnﬁlﬂﬁ?’(g{‘l%rﬂe felt (ST) is
st ivadt o bo Bl ied 3111? @?&sw in SRk FYER EeXss vt 3L, and in
Fi rye8undst syardrap anasthesia areadontpaesde s The meaty 8Fs wirel9.85TH.5, and 13.3
2Nl DaluBY &2 .m@@ﬁdg %/ﬁ]aiiwgyeénﬁgg bEsi SR5 2fif gg&fuﬁﬂer eye-drop

s were
ar ea"Fﬁﬁ%Séae BaRgetively- niheews@y&ow%§ \A/élﬂ‘g?fg" Srgs, Wigh¥CL and
ey esyesimutier eyeydrofnngsthesingpthesi a, respectively. The
resul
eyes ({Pné Qc\fvén H‘u‘??eovgl e}g%}ﬁ@gﬁ% g@mgyno%)g}%e Eth%gnn%ndaqlon at the
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anest
st i he i %wwaunaf £ a@ﬁdobf Notebarh e e Jeft graph of Fig. 9
Furdopares tie, déghee oﬁ‘s{tahtﬂlatld)rﬂmeﬁkﬂre\d&ﬁthéltﬁﬂ\dj\@ﬁ’er{ 1818 Sith Blation starts to

S' r‘gel &1t bnt ﬁ)akg!i] %g% é){%f) V\;CQI‘I &é’(’f{., a e?'%s unﬁtge%o Bﬁ%ppwest#]gsna On the
30;:, g)theg hand, the rlght graph of Fig. 9 compares the degree of stimulation in naked eyes,
eyes wearing SCL, and eyes under eye-drop anesthesia measured at the longest
exposure time.  Fig. 10 shows a comparison of the change in the degree of stimulation
over time measured by VAS.
5) The mean increase in the radius of tear meniscus, AR (mm), measured at 2, 5, and
35 10 minutes after exposure were, respectively, 0.25 (in three eyes which could be
exposed for longer than 20 seconds, tears overflowed from the lid margin and the

overflowed amount was not reflected in the AR for those eyes). 0.013 and 0.0047 in



conpares the degree of stimulation neasured at the
time when the stinulation starts to be felt in naked
eyes, eyes wearing SCL, and eyes under eye-drop
anesthesia. On the 30 other haRd, the right graph of
Fig. 9 conpares the degree of stimulation in naked
eyes, eyes wearing SCL, and eyes under. eye-drop

anest hesi a neasured at the | ongest exposure tine.

Fig. 10 shows a conparison of the change in the degree
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reveal ed that the lacrimtory conponent (Thi opropanal

S-oxide) is effective as a reagent for lacrimation

*ABPloH. Furthermore, since the lacrimatory
conpo4nt (Thi opropanal S-oxide) 20 has a high .

lacri mat hqp f %ﬂ GG RGH ,co4n ot ﬁl‘f{@p@éﬁabﬁl §]81tudg)nclrythe
as a reagent or acr ma xam

30y Jeeriasitanpgd dhe QWéW&p‘é\aegedh@rF@fgnﬁ@r defigjerd ey eyqatients were
hergxamivetd. t he fact that the stinmulation is transi ent

and it Egbg?(ggiﬂ:&ts t{J‘gﬂ%nfl uence on the ocular surface is

en nmeans that the conponent
i nposes Thg swhierss ipcluded bupatisnts vath texrgiefigighyj dsy exe IdP female and |

pathgsfiean HatS62.4], ¥ho adradibaigRie@fintd B@roup of 10 slight to moderate
35  patients receiving eye-drop treatment (slight to moderate patient group): 10 eyes, and a
group of 6 patients with severe dry eye receiving upper and lower punctual plug
occlusion (severe patient group): 6 eyes], and a control group of 6 normal subjects [6



25 lacrimatory conponent (Thiopropanal S-oxide) in
clinical application thereof. [Exanple 31 [0042] The
effect of the lacrimtory conmponent (Thi opropanal
S-oxide) on the 30 lacrinmatio28and the dynanic change
thereof in tear deficient dry eye patients were

exam ned. |. Subjects (test subjects) The subjects
included 16 patients with tear deficient dry eye [15
female and | rmale, nmean age=62.4], who were

subdi vi ded into a group of 10 sli ght to noderate 35
pat§YeHt(@erRas A lng eye-drop treatnent (slight to
nodeo4dle patient group): 10 eyes, and a group of 6

pat |2?%§(?mm:a{lgh aci%vﬁaﬁ:a%:}(m ¥&4" €cei ving upper and I ower
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t ake he st
15 ongjdear r%swagwwtw ‘Sfog?er"‘?drﬂﬂd\FF‘éﬂE%ﬂd qya\tlﬁie@ﬁv@lsgpéwtry and
rreamm;mchd with thediftnioernal sabje@y.er Furthen ulicedegpeetod stifdulation (VAS) is

M Nt GdeWh&l the tshﬁuﬁﬁcﬁpﬁbﬁseto b e, GhRN % Ahximbf étlﬁﬁl@eﬁlon is felt,
of the tear .meni scus e increase in the radius

t eadndihsexamiration was € B teds observed and recor ded by
Vi ded4)niEinalty ooretal gpichretiumdoegemisel widehslittiahp aficrossopgfor any signs
(?Ubéﬁigie?ro Heht her, the degree of stinulati on (VAS) i s

recor en the stinulation starts to be
the maxi NUMMIRSYENERtiobneiting faken °r§}?oﬁt't‘1ﬁ'@t'65!§h‘i’%%{tl(§"ﬁ) the
wasmeasifenesnedf th¢ fhhgést erdured, exposure dmegthk bbsehation asd recording of

ex glgg%‘flﬁ{e n‘?‘ané Ae%HPreEE'e% PR Racri 1ot‘hi5rl§fC n‘?‘én S agé)the
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for e"tah@tlglg Lﬁﬁblp g?sr%ofESé'"b!@the|(YA§Bw,camé outh¥eil pasmmethods as
29f ddseribedrigEximpledur ed exposure time, the observation
and[Ob,%:]or di ng of
3. Results
1) The measurement results of the time taken for stimulation to be felt (ST) are
shown in Fig. 13. In the graph shown in Fig. 13, comparison of ST for normal
30 subjects, the slight / moderate patient group and the severe patient group are made.
ST values of the slight / moderate patient group and the severe patient group are
18.8+9.3 and 21.4+9.8 (mean value + standard deviation; second), respectively.
These ST values are significantly longer than the ST values for normal subjects
(9.8£1.5) (in any comparison, p<0.05).
35 (2) The mean degree of the stimulation based on four-level category rating is 1.8 in
the slight / moderate patient group and 1.7 in the severe patient group at the longest

exposure time . These values were lower than the mean value of 3.0 for normal



the change of the inmage (the increase in reflex

| acrimati on) of neniscus, and the evaluation of the
degree of stimulation (VAS) are carried out by the
same methods as 25 described 28 Exanple 2. [0044] 3.
Results 1) The measurenment results of the tine taken
for stinmulation to be felt (ST) are shown in Fig. 13.
In the graph shown in Fig. 13, conparison of ST for
normal 30 subjects, the slight / noderate patlent

group. and t he severe patient group are nmade.
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[0045]
The relationship between the extension of a tear lipid layer due to blinking and
the tear volume was examined. Unless otherwise specified, the exposing method of
35  the lacrimatory component and the measurement method of the tear volume were the

same as those in the above-mentioned Examples.
[0046]



20 noderate cases < normal subjects); (2) tear
deficient dry eye patients tend to feel the
stimulation of the lacrimtory conmponent |ess intense
than normal subjects do, and tB€ tinme taken for the
stinmulation to be felt becones |onger; and (3) the
| acrimatory conponent can be applied in the nedica
field (in particular, exam nation of dry eye, or, in
particul ar, application to prevention or treatnent of

" slight to noderate cases of tear 25 deficient dry eye
and exBWEeiee tear evaporation type dry eye). Note
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Nei Bb‘?"ﬁ? §¥e sa}pdv H?%F%E?rleé}?ﬁ". 1/2 of the surface); and G4 (tear lipid layers

does not extend substantially).
The tear volume on the ocular surface was measured by using the radius of
30 tear meniscus curvature (R) and evaluated. Furthermore, to 35 cases 35 eyes (in total)
classified as G2, G3 and G4 are exposed to the lacrimatory component (Thiopropanal
S-oxide) and the influence of the exposure on the extensibility of the tear lipid layer
was evaluated (the tear meniscus radius R and the extensibility Grade before and after
exposure were compared).
35 [0049]
4. Results
Rs (mm) were 0.273 + 0.104 (mean value + standard deviation) (G1, n=30),



2-2. Subjects examned for itemb In total, the

subj ects included 35 cases 35 eyes (1 nale subject, 34
femal e subjects, age= 61.312.9 (27 to 80)). Al cases
are tear deficient dry eyes. 281[0048] 3. Method The
extensibility of the tear lipid |layer was eval uated
using DR-1 (registered trademark, Kowa Conpany |td.).
That is to say, the extensibility of the tear lipid

| ayer on the cornea after blinking was classified
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[Example S]
[0051]

30 The relationship between the dynamics of tears on a soft contact lens (SCL)
and the tear volume was examined. Unless otherwise specified, the exposure
methods of a lacrimatory component and measurement methods of the tear volume,
and the like, were the same as those in the above-mentioned Examples.

[0052]
35 1. Purpose
Tear layer covering the surface of a soft contact lens (SCL) is extremely thin

and unstable. Therefore, the increase in the amount of water on the ocular surface



the smaller the tear volunme on the ocul ar surface was,
the worse the extensibility of the 15 tear |ipid

| ayer becanme. On the other hand, by exposing the eyes
to the lacri mtory conponent, BZincreased
significantly and the extensibility of the tear lipid
| ayer inproved (the extensibility G ade becane
smaller)., and the correlation between R and G ade
was found significant. That is to say, it is shown
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gose to the lacrimatory conponent of onions

(Thi 2opyhigsinand methad de), the tear vol ume was i ncreased
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anc_i, tdifarlimlfe ofWedrS by lifterfordihetds %rﬁ@&@iadsﬂicﬁﬂ'& 1to5: the higher the

o5l F“ﬂ@nﬁfﬁiea‘"%ﬁeg%'ais P mggsiperieg LG T g break up
( SCine (NIBEKD] wengloprrieriont. &g eapesed by ewasTielectst byan envrdope

| NGhARSE INoté hiére BED Grade@lasVificfon9 Bf the 8pdealak Ahage dT tedffon SCL
not be peflected imrediately on the surface of
thear%%{‘mo' Aig &P an extended period of tine.
ThdPe§4dre, eyes of subjects who had been wearing SCL
90al | 3dR¥sdl@Ng were exposed to the | acri matory

Thj to i nduce the, refle
oar e mer R gL e W 2 2517 o MRS Siehdia bagion o 0.54
Vol 04 BRiEcrD, andctogrtspondingly thégrastgsad spasulaeimeagesofitherteats on SCL
[ 00R&t si Biﬁc§ii ie%fed&mn gRthpd 1ol Ng +0D(RO10S, Wikchitded 8

C2 s Siar?%; i e i s 5«?@@”@& Sesinh S Jpcame
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t hesigezaatibﬁﬁg g4, #igc'zsi) rmhgrz/s mqw%nﬁ{.v@&ﬁﬁﬁs%w Before and
the Sti mul ation becafme no onger en

befafielthy caPesEep the,lacrimpgey FosTPonFR- tﬁlﬁ\wmore Fig. 27 shows

representative examples (the same examples) of specular images of tears on SCL
before and after the exposure to the lacrimatory component. Furthermore, Fig. 28

30 shows representative examples (the same examples) of NIBUT of tear on SCL before
and after the exposure of the lacrimatory component.
[0055]

4. Conclusion
The dynamics of tears on SCL was affected largely by the tear volume.

35  When the tear volume increased, a tear layer on the lens is secured and the excellent
extension of the lipid layer is obtained. It is shown that the stability of the tear on the
lens can be improved. |



vol une neasurenent (neasurenent of the radius of tear
meni scus curvature by nenisconetry: R) and
observation of the dynam cs of tears on SCL

[ observation of specul ar i mag83of tears by
interferonetry (G ade classification | to 5: the

hi gher the 15 Grade is, the thinner the tear becones)
and measur enent of Non-invasive break up tine
(NIBUT)] were carried out. The exposed eye was

.sel ected by, an envel op t
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Test, Fig. 25). Fig. 26 shows representative exanpl es

of R before and after the exposure to the lacrimatory

10c o ENIHERFRIALAPREICABILIEY g 27 shows representative

exgopbas (the same exanpl es) of specul ar irrages of
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t eadrug firyarous3tisegyes ffor pcammplerdry eye) msWhlnh pmmg lacrimsgion is
| ayeffective inlpeevieftish drareatwant 6fithadibedses excel | ent
ex;@[}?ﬂon of the lipid layer is obtained. It is shown
e stability of the tear on the I|ens can be
i npr oved.Thg preseniinveatiorisaot limitedto thedeserliptipnidishe abpve he

ogx PQEbdmérds idm@)laﬂ@[ds wtmrﬁe&mmeﬁ ((j/I bg@ay ePARAlfications,
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the |acr Iquwarﬁelep%ems ahé%uﬂ%h&ds\é‘?te@flérﬁﬁta?e Rétetyl)
the 5 incr vol une i n the subjects
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an exposure step of exposing an eye of a subject to the reagent for lacrimation
examination described in any one of claims 1 to 3;
30 a stimulation measurement step of measuring a length of time from the time
when the exposure step is started to the time when the subject feels the stimulation
(ST), or a degree of stimulation felt by the subject at a certain time point after the start
of the exposure step; and
a determination step of determining that the eye of the subject is dry eye when
35  the ST is longer than a normal range of ST, or the degree of stimulation is lower than a
normal range of stimulation.

2. A method of diagnosing dry eye. the method comprising:



10 I NDUSTRI AL APPLI CABI LI TY [0056] A reagent for

| acrimati on exam nati on provi ded by the present

i nvention can be used for exam nation of various

di seases (for exanple, dry eyeB4in which the anount
of lacrimation is a determ ning paraneter. On the

ot her .hand, a lacrimation 15 pronoter conposition
provi ded by the present invention can be used as a
therapeutic drug for various diseases (for exanple,
dry eye) |ch pronoti ng Iacrlnatlon IS effectlve
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subgnemtasel, thedevwerigyef dpeye is3otethme®ST 1S | onger than a
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initial tear v osure ste exposi ng an
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25  tear volume is measured using a radius of tear meniscus curvature.

6. A method of lacrimation examination described in any of 1 to 5, wherein
the exposure of the reagent for lacrimation examination to the eye of the subject is
accomplished in a non-contact manner.

7. A method of monitoring a degree of severity of dry eye, the method

30 comprising:

an exposure step of exposing an eye of a subject to the reagent for lacrimation
examination described in any one of claims 1 to 3;

a tear volume measurement step of measuring a tear volume of the subject at a
certain time point after the start of the exposure step: and

35 a determination step including: comparing the obtained tear volume with the
tear volume that has been previously obtained by the similar procedure; and

determining that a symptom is deteriorated when the tear volume is reduced and



nonitoring a increase with tinme of tear volune until
that tinme point; and optionally, a calculation step of
calculating the difference in the tear volune in the
subj ect between the initial t8&r volunme and the
post - exposure tear volune; and 10 a determ nation step
of determning that the eye of the subject is dry eye
when the tear volune increase is smaller than a
normal range of the tear volune increase. 3. The

met hod of di agnosi dr.y' eye descrihed ipn 2,. where
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nmenj rvature. . 6. A et hod.of |acrinmation
ex§n§§'ﬁl§°| o{rjic’l géocvre?fnvé‘ "lt?‘r? %ﬁ?er&ﬁp i '"Ff)eagfi' wherein the
exposur e9ofFhetmethedeafynenitoring aldgenet phseverityet dry ¢ystdesmnibedin 7 or
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one[Rgg claims | to 3; a tear volunme neasurenent step

of a?guri ng a tear volune of the subject at a

certain il.rfeussaif atcompownd fohproducing a lcrimpdoreprometer eomposition,

St aRe caHsbuB@ istrepr@beitddi Byahd RMoMi chemidat firmdla: COnpari ng

1

o

t he obtat ed.tg?r v?l me with the tear vol une that
has been g&@Vf oS bt ai ned by the sinilar procedure;
and determning that a synptomis deteriorated when
the tear volune is reduced and 35 determning that a
synptomis inproved when the tear volune is increased.
8. A nethod of nonitoring a degreg-of severity of dry
eye, the nethod conpri sing: I

N

S+

25

wherein R represents a C,_s alkyl chain.
12. A use of a compound for producing a lacrimation promoter composition,
the compound is represented by the following chemical formula.



an initial tear volume neasurenent step of neasuring a
tear volune of a 5 subject in an initial state (the
initial tear volune); an exposure step of exposing an
eye of a subject to the reagenB6for |acrination

exam nation described in any one of clainms | to 3; a
tear vol une neasurenent step of neasuring a tear

vol une of the subject at a certain time point after
the exposure step (a post - exposure tear volune) ; 10 a
calculat n st calculating a the difference in
the tear 5*&%&5% “(l*h‘z] subj ectg between the initial
tear volunme and the post-exposure tear volune; and a
determination step including: conparing the cal cul ated
difference in the tear volume with t@e difference
that was previously calculated by the|simlar
procedure; and determning that a sygptomis
deteriorated when the difference is regguced and that

15 a synptomis inproved t he erence is
i ncreased. 9. The gFt gforing a degree of
severity of dry ey scrlbed in 7 or 8, wherein the

tear volunme is neasured using a radius of tear
meni scus curvature. 10. The nethod of nonitoring the
degree of severity of dry eye described in any of 7

to 9, rhesen{e Jsaaes%msem 12 owhu »@l?etrelhﬁiheel)é&?}ﬁﬁﬂmtﬁ?orh@l%r
reagen f.or

norPBHRTHER 'sr’fﬁﬁ%@ pre["@'ﬂ%’é‘] oriTat"ﬁ"bgfteA%Fy% conpound for
producing a |l acrimation pronoter conposition, the
compound i s represented by the follow ng cheni ca
formula: [Chem cal fornula 8 0 S+ 25 wherein R
represents a C,_5 alkyl chain. 12. A use of a conpound
for producing a lacrimtion pronoter conposition, the
conmpound is represented by the follow ng, chem ca
formula. 36 [Chemi cal fornmula 9] S+ H3C 13. The use
described in 11 or 12, wherein the l[acrimation
pronoter conposition is used for prevention or
treatment of dry eye. 37 CLAIM



1. Areagent for lacrimation exam nation, conprising
as an active ingredient a conpound represented by the
following chemcal formula: 5 [Chemical formula 1] O
S+ wherein R represents a G _B7al kyl chain. 2. A
reagent for lacrimation exam nation, conprising as an
active ingredient a 10 conpound represented by the
foll owi ng chem cal fornmula. [Chem cal fornmula 2] HNC
3. The reagent for lacrinmation exam nation according
to claim1, which is used for exan1n|ng dry eye. 15
4. A lacrimation exam nati orChkadl Sorrprl sing: the
reagent for lacrimation exani nati on according to claim
tlé) fﬂg ?ell\a%e%%? orr(zr‘ac?lﬁ'lcr I nearmlng'tlon g(%pr? gga“r:’?larr])gaﬁ{éve lngl)églenta
exp@slmoemt@nteaﬁ:nﬁ@db)b@prﬁ@ilqwegiclnmleai\f@mmdm eye in a
sstate |n[@mmﬁmﬂubﬁhm2®¥lnner si de thereof faces the
eye after the reagent for lacrimation exam nation is
placed 38 in the exposure container. 5. A nethod of
| acri mati on exam nation, the nmethod conpri sing:
exposi ng an eye of a subject to the reagent for
|l acri mation exam nation 5 accordiig to claimi1. 6. A
met hod of | acrinmation exam nation,{ the nethod
conprising: an exposure step of exposing an eye of a
subject to the reagent,for |acri 4 0n exam nation
according to claim1, E 10 i*rul ati on nmeasur enment
step of neasuring a length ime fromthe time when
the exposure step is started to the tine when the
subject feels the stinulation, or a degree of
stinmulation felt by the subject at a certain tine
point after the start of the exposure step. 15 7. A
met WheteinfR fepkéntdd Copalkyladhaimat i on, the met hod
conprising: an initial tear volunme neasurenent step of
nmeasuring a tear volunme of a  subject in an initia
staf-e (tKerepgrnt fog lacriggtion GFW?UO%W@%W@&%BF iggredient a
1 x pashpogndirepegented by the folldyiag chémdicdl fermtutaigent f or

Iacrinatkegmg%gq%gﬁhggp according to claim1,

0-

S+

HsC/\/

3. The reagent for lacrimation examination according to claim 1, which is used
for examining dry eye.
15
4, A lacrimation examination kit, comprising:
the reagent for lacrimation examination according to claim 1; and
an exposure container used for exposing the eye to the reagent for lacrimation
examination, the exposure container being used to cover the eye in a state in which the

20  inner side thereof faces the eye after the reagent for lacrimation examination is placed



20 a tear volunme neasurenent step of neasuring a tear
volunme of the subject at ‘a certain tine point after
the exposure step(a post-exposure tear volune) and/or
monitoring a increase with tim8of the tear vol une
until that tinme point; and optionally, a calculation
step of cal culating the difference in the tear vol une
in the subject between the initial tear volunme and
the post-exposure tear volunme. 25 8. A nethod of
 acrimati on exam.nation, the nmethod conprising: an
exdaéﬁeé‘pgﬁué%cwa‘eg{po& ng an eye of a subject to the
reagent for lacrimation examnation according to

clagm 1, A3Rdndq BFBEnM&'idﬁ'E? %ﬁﬁﬁb‘ﬁ REREDY @&n&fnsmg

nmeasuring a tear volune e subject at a 3

certain EXRASINGGNFYE & ¢ erbmhe thg rf@gint éors'@%ranattsm exprgination
sretdeoskding tb alaim MAt i on exami nation according to claim
7, wherein the tear volune is nmeasured using a radius
of tear nmeniscus curvature. 35 10. The nethod  of

| act-i mat Aonetbedaf laatimahipnaxaminationy theomethad gomprisipgsr ei n

the expaskmsife std’p&)freﬁp@ﬁfgtanf@é of &6ubjébRtd he reagent for lacrimation
exan natron to ey olf ége subject is acconplished
€Xxal 10N a COl‘ ll’l to claim
i n 4*R0l nner . . Alacrimtion .
1Qr onot er a@bmptﬁlpt\ imeAsurerpent atien pﬁ@e@ﬁyrlaa adength/ef time from the time

| NOWREH tﬁé‘éxp%sur@ @fEBQéJﬁﬁhdfdQB It}fb?tﬁﬁé ﬁﬂe:bmetshtgeétcrédlm B@mulation, or

et dseteersiafion T Bt ROR CeBiai he oyi'afr the sart of the

| acexpasuré step.pr onot er conposition, containing as an

active ingredient a conpound represented by the

follown formula. 1 formul.a 4] S+
14ad5  PHEOREL O et B BRUREPT o pERet CORPRYES i g

t o cl ai matt Initigiteartyoiwsneunergurement qtrrpeofemtarsmmgﬁtear volume of a

tr eqbjRNh aﬁﬁm@lwstamhe mlaléear %lhiﬂ@)’ i mation pronoter
kit, conprr Si acr i

Sbcor i manegb e siebiof SEitiHy 98 ob bRbES 1 Hereseluan
forlaehpaimnrﬁgammaeyeatqordltletorcm?elnt for lacrinmation

g@xam nat i,QPar vwhﬁreem@ashreemﬁmwrﬁeagwgad 1281 vdlSmé'sfle Subject at a
¢ OV<:eerrta¥nhtlemc gomt a{}ter the ex}aosulrenstep(a post-exposure tear volume) and/or
monitoring a increase with time of the tear volume until that time point; and optionally,
a calculation step of calculating the difference in the tear volume in the subject
between the initial tear volume and the post-exposure tear volume.
25
8. A method of lacrimation examination, the method comprising:
an exposure step of exposing an eye of a subject to the reagent for lacrimation
examination according to claim 1; and
a tear volume measurement step of measuring a tear volume of the subject at a

30  certain time point after the exposure step.

9. The method of lacrimation examination according to claim 7, wherein the tear

volume is measured using a radius of tear meniscus curvature.

35 10. The method of lacrimation examination according to claim 5, wherein the
exposure of the reagent for lacrimation examination to the eye of the subject is

accomplished in a non-contact manner.



whi ch the inner side thereof faces the eye after the
| acrimati on pronoter conposition is 20 placed in the
exposure contai ner. 39

11. A lacrimation promoter composition, containing as an active ingredient a
compound represented by the following chemical formula:

[Chemical formula 3]

5
wherein R represents a Cy_s alkyl chain.
12. A lacrimation promoter composition, containing as an active ingredient a
compound represented by the following chemical formula.
10 [Chemical formula 4]
0_
/ l+
H3C /\/
13. The lacrimation promoter composition according to claim 11, which is used
for prevention or treatment of dry eye.
15 14, A lacrimation promoter kit, comprising:

the lacrimation promoter composition according to claim 11; and

an exposure container used for exposing an eye to the reagent for lacrimation
examination, wherein the exposure container is used to cover the eye in a state in
which the inner side thereof faces the eye after the lacrimation promoter composition is

20  placed in the exposure container.



