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DESCRI PTI ON REAGENT FOR LACRI MATI ON EXAM NATTON'AND
METHOD OF LACRI MATI ON EXAM NATI ON 5 TECHNI CAL ﬂmﬂmm

[0001] The present invention relates to a use """",’”m”m,"‘
conposition having an effect ofl pronoting 166166+

| acrimation. More specifically, the present in '

relates to a reagent 10 for |acrimation exam i

and a nethod of lacrimation exam nation, as vvemm“mmwmIl"l"l“"‘
| acrimati on pronoter conposition. The present

invention is suitably used for diagnosis and *G00002*
treatment of dry eve. BACNERORIP'BHON 15 [0002] The

| acrimatory property of onions is well known. The

b S e R R
S-Oxi de) is YEREH&ROK Lok DyEXIAMINASH Nd
slacrimatory factor synthase (LFS), and thereby

agli ty of onions is exhibited (Nature 20
.41&fﬁ(£§?&§&3§%mn-patent docurent 1, JP Patent No.
3308WB] patent document 1). Since thiopropanal

S- Oxi de frfe Hrle@htt 'ir{v@ntldntreiaﬁs @(5 §§m ctoli)r%sﬁ Bl?havm0 an. effect of
|acr|nat0r he nucosa of

oy ot Rd s aRRR L Vge Siebbaly i Reoh et on fHeFbye resgen
10al [fowkergnathom erxerfhirtaxoﬂl ackd methodpf taoritpetiomekacédhtibn.amvidileas a
| a%c'rlﬁ?altloglpﬁﬂ%terj:ééﬂplagﬁgpr eThé ﬁresehts‘mt/m%g h§ su‘itglﬁt\/ utsapfor

mechani sm o grlmatlonls carri ed
r efdiagRpyiyen té?é‘ﬁﬂg IYéP¢1 acri mati on knovvn as a refI ex
| oop, that is, the nerve systemincluding sensory
PECK BND SRkern - parasynpathetic nerve -
I acr’f‘crralt;ﬂt? S) Tears (lacrimal fluids) forma
15 elPUdi ve filmon the ocul ar surface, protect the
epi t hel i dhe taetimatoof pﬁobﬁt\odl.dn{m‘nséwaelihkﬁaowﬁ r Girhe onion cells are rich
' nflﬁ?kEer(})SCﬁ uﬁ‘ﬁ'rp&ln)ﬁlrfjencearﬁm ta@ﬁ‘il : %la&rﬁjmlxﬁ onent

nutrients an trease | n acrlna |on causes
dr  TRigaropang So@fud j i APt frem PREDERS by piinaps addpgrinatory
celfhGorbyythase BPSASind thebed y AR thutAGH tpeshertl [0 8ni6RLS leXigi bitdt(Nature

206pl4t15d(|)g5u9'?d:kl ROof- gﬁgnt%gurﬁg{tllo}ﬁ})zﬁgﬁ NSOVFIP&@@’B atent document 1).
em ol ogi cal " st c?
carSmCédhl@mornwl tSr@x e Boeltily, ﬁvémeme thatibe hierrmétlorwomponent

dr %tigvitatddahd @0ESsaiob iR E Medoieodl}a@o@som FDndas, thereby

|on t.or ert S
reagr tg\gregﬁxﬁfﬁ\y\%nﬁ ed{O edndl}/ceg fropn heYacrlma nl cp ﬁurthermore it

|s thought that the mechanism of this lacrimation is carried out via a reflective passage

25  of lacrimation known 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 asto be desquamated. thus causing the epithelium disorder and various eve symptoms.
According to a large scale epidemiological study carried out by the present inventors,
the number of dry eve 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 1: IP Patent No. 3330303
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effect in the area of food processing, it can be a
research thene of great potential in the 35 area of
physi ol ogy of tears and the application study thereof.
[ 0003] Patent docunent | :.II1" |I"aatent No. ,3303U 2
Non- pat ent docunent 1: Nature 419. 685, 2002

DI SCLOSURE OF | NVENTION [Probl%2ns to be Sol ved by the
Invention] 5 [0004] Wth the background stated above,
an object of the present invention is to provide a
new application of a lacrimtory conponent of onions
and t he anal ogous conpounds thereof in .the nedica

field. 1 Means for So 0 [ 0005]
Wt h thegghéﬁgnwﬁﬁPWSWIdK%H%% egﬁsesent i nventors

have exam ned whether or not the lacrimatory

COMAREE IS PREVY PAFERGIORE used in lacrimation
exa?gpgtlons and égn be used as a therapeutic drug for
I

ocu s RS etbs®s Investipgilr st 1y, in norma

suliperfs, the effect of a lacrimtory conponent of

oni ons o

e ey SR pRAGEATE 00 R, SOOI el i s
volRitEds hiegve arrbigatign Ma%rlr@ﬁ@vrwcompﬁeeréﬁaomﬁ@ 2 dhfyenajqgous
t heom@alindé Ghadens invehe mddia@nsiel@nt . This result suggests

that the lacrinmatory conponent is effective as a
stimulant of lacrimation and that the use thereof does

10notlMspirdlige Solymg thellieblsersti de 20 effects. Further, this

regodds)neans that when the lacrimatory conponent is
used for,.lagrimtion exam nati

conpl et e(\:IV € ab(H/e r1t1entt|one ott)ez:)t %Bresen?mvent}pr q{?ve 8‘( é%med
of vehedgh pe@qt tb@algcrenﬁgee@mp@nGM@f Paiens mtb@wectmdwneaﬂon
| aGkhiTHaiiGny an‘d@ﬁn bakéaasla ltm:rel,iaau@me TforQ)\éGlaF mracwaeeﬁei

15 At b RO e, TR AT OS Phaiens g e

potlwtmaéllonawd exmmed/\he‘hs 2Esult, thtstUQWmaa%wdmos merageaned (1)

dr Ughe téurgblumaﬁ@@ee@ WethBf @0kt tiAarRehOMALOBdhe RAFAVIINGe was
degr ee of |strat|onrme|s

i ncGPBSIEY Tkﬁf%%'ﬁeﬂ%geaﬁa% ATTITBRHEY PMRARTYS sifsptve as a
obtsdimméad; of lacriraiommng that thedrsy they@f dpastrioe ptogdycet dng adverse side

Oe]c fe?f%tzé oPé-urm&? tlhl@?ﬁrshWegﬁythgtqgmnﬁ@facﬁ&atgm &ﬁtﬁ)oggntt D8sed for

25

30

qunatlon and nan1cs tFereo eﬁan1n
%\“F‘&‘BPF“TH@“%WCB 'HECH iCAHPh ”‘oao% Fifisee:  (@pWhen
( 3)onAIo§the|enesdaff)a seyjectpedsiapdosd t¢ the lzhcamraltm'abomporwas lacrimation
P QPRGRHCLY inSthé Hmle@éueqnat%s%g {g@g R0 EOIBANEfHis means

Thi s result i ndi cates the
| adh3t kg a?ry“atearﬁﬁawemméaﬁa Bigh u@él&*aagn H‘dtlﬂéﬂ Apiepiig! @nd that when
dr ugisfuedd @rath@wgeuti¢ djugDhich elieametic effdct b@n Headb@dined, and the degree

of freedom of administration mode is increased.

After the above-mentioned findings were obtained, 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.
(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 eve patients.
Therefore, it is suggested that the stimulation of the lacrimatory component can be
used as an index in diagnosis of drv eve.  (3) Difference in the dvnamics of the

lacrimation by the stimulation of the Tacrimatory component was found between



before the stinulation of the |acrimtory conponent
was felt and in the degree of stinulation felt by the
subj ect was found between normal subjects and dry eve
patients. 35 Therefore. it is suggested that the
stimulation of the |acrimtory conponent can be used
as an index in diagnosis of drydeve. (5) Difference in
the dynami cs of the Ilacrimation by the stinulation of
the lacrimtory conmponent was found between 3 nornma
subjects and dry eye patients. Furthernore, difference
in the dynamcs of the |l|acrimtion was found between

a sli . node roup of dry eve p |ents and a

2 e BFER P@aﬁsa?J %vag%“ b1 Elermotie Sat FEKREIThES drpagmics of the
t hdtcrinheionses déuntiveverro untiglof/ mddacrd gratip ondriyreglel pattbnbyand a
these%r& Qwu poran ) tm]%; a%'eg@mwgsw%mmme% offhe amount of

i ndex OWB not di_.agnosi s “of
th afdé?"é'r%”iﬁé’t??‘b‘?v o SE"ﬁé‘aE%'Q/éf ‘ihﬂ'/acélf“a&w corep@wm as an index
5C 0 rudliotvis @otsanty &hgddﬁlsbﬂﬁhf aerbwehiss Ubjd%téfrrﬁnﬁﬂﬁh 6if tfie €4Rrity of dry

pate'y@%r?dmirge é‘ég% bgtﬁ nHHRal S[Il?%é{g Qlfcﬁdry ve R‘[ejt enpr he%eafr volume

t heetumsg e et \@étrm‘bwefhm ahrt igwern figr v@ﬁtmmlwgn of thej s
Sug@r&BﬁeﬁﬁfytchﬁhbondﬁnOBad)lﬁﬂeM gi\/l&nnOTfﬁi&J it 1§M@g@s@écﬁthatbh'(§t oalySiA normal

ef t
' n s%;%ct?yb%t Ql@(&h]e{p\/%\/e[) Ih %fﬁ tof%thacrgﬁa;?rga %#léeatés
10t 0 ttaﬁ@e@cami Hrat theradxerae @@% tﬁ@lne ey surfgcg doesmat howgh (7)
t hea\lawaglage ad@@ﬁ@@eg@ée cﬁtstlﬂsula@bh Gdnd the mchh@tdra%mﬁa{egf ¥ported

(k:)gt \Xgere]lc sub ec g“eren kée%\gﬁe& o Ev@eﬁtgtaf]gmysevew&lﬂqts both
r etrefumed tQ ere élreo, n(0| stignulatien) afttheredatfitomgxantinatios, anddoceffect on

t th@é‘;ﬁﬂﬂel"@ﬁ 'opﬂbe oR0dr sﬁf&c@@vﬁ?@ﬁse%d atlhane Q*Jnhﬁﬁtldﬁm These
was ob erve am .na

1597, de B atfcald o3t AR BT ot et 1S SR TR RR of he
s uldsdrmmatoralcomgorang en tiefosulassurface.heTleréfongl wherothe dderittagory

| achinpBh&M: ¥ &W%ﬁ en@ﬂ)rteQQle%u @Y eSLbd ﬁqaqresra%%ltlc drug thereof,

The ore % conponent
Sheh i RS0 ERSn) SC R Slost AIROES ot e e
dr ngcrtrtmre@bmpomdmac@ besusleai tdpleziecﬂhécmm ekmndeamtymsl de
20ef figgde3 (adverse effects) to occur, and that the
Iacrlnat ry conponent can be used repeatedly for an
ext ended(} e aszada‘frﬁﬂ‘ﬁéﬂ” SxgmyRin. t%“sg‘ﬁ”‘]mé& FaShiasibgen widely used.
ex difierpmbutantjveteemBalion ofears ety baatskiGeding eleey a uRedirement of
Th thm&r{t%ﬁfab?{ﬁaﬁ&ﬁ%ﬁ@ﬁ ng'gtu‘ﬂfula{ 89[)§t ﬁ?surface ora

classified Into elther a r enent of
| adPeAEEMER af MRFUEH A S IthRHt simBlation tmeepaeéamtamve example of the
25s urfbmee ngeasiaem efgasthe Sokiherabstt hin the8chiviadruede, the EROwHt of tears is

stipulati Ok a%tﬁqﬁw@&ggw&urvssmemme %e%(,e@hf% ?% QLT

neasur enent

t egenergh whemhanenedr (disgance) 9fdhe flspapaavasivth taarmsmop%sr than 10

fi lrhrar thpapgéct i sndiggrioes tulwabrrﬁzhe eyiehd cthértand, \meﬂlﬂﬁé?l%ngth is not

! o ecgs%g%'mmm%@u@ &i 8RGNd B RL2NGR) T cheatu{%é SRS
303ubp@étveme§s dheagdsesy tqsensweven\osftrf:ﬁsrful @qrrmmoqufeirv pienitients who

whenvé &ﬁthkﬁﬂ@bﬁbrhﬁlhﬂ@ion FPb&ulAMaa&. MRevEfiR &HRiRe holafernative
di %%9[?\%%x%1%|na (\)/r?111%th05¥1ase|¥e%h deB\(f;"e%pe the%chlrmer test has been used for
more than 100 years.
The above findings by the present inventors 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



30 invasiveness, the Schirmer test is a very stressful
exam nation for dry eye patients who have epithelial
abnormalities on the ocul ar surface. Neverthel ess,
since no alternative effective exam nation nethod has
been devel oped, the Schirner test has been used for
nore than 100 years. The above 4indings by the present
i nventors denonstrates that the lacrimatory 35
conmponent of onions can be preferably used as a
stinmul ant (exam nation reagent) in the lacrimtion
exam nation. A lacrimtory conponent IS voIatiIe and
t he sg l.ati on . thereby may he "riven in
non?¢! ﬂ‘ﬁm YRS P HBALOTSEPERPAENT IR &t edpvasiver uil bvq the inventors’
exalm/ensagatmm d@mol’rﬁtdﬂ@ﬁhmshmgsea)ﬂtmrabmaht@hyccﬁ@mémQ)lﬂbn||0ﬁs allows
l I tl%s%nva@mgéc\ﬁnatlgn lé??am IBB?OH I?N%n[Fl?r)aStl {]\{lﬁ%’]tel‘ %att I on
enonstrate of th conponent
of oni onOHbE gibeT handsis Wan derspRsalcddndt et gimatory component of
aexam]mtsh@\nsd th datritagoeXfifé&t bﬁlggﬁﬁﬂj hmﬁ{al Elﬂﬁéc{s K atsb%ry eye
at ed t hat acr.
corfsssintupt taEGRIRERLIE e Wliat gt G @A e
on lAgHMYATYCORPORE 0 iipRscaag bigisedhdssothelipeusip alrugofat treating dry eye.
haviuiheipore N de ahe l&&ﬂﬁitﬂ@l doH;ﬁ)ﬁerﬂ'bf‘bh%nQﬁé&' AMiglPHERRGEon effect,
e FE gD b B AR G e R P e of ot
1Gay gonly dryreyi érlmia‘fcevar@uﬁéleorﬁtre foagvhiaheromytiqorfdamiemtioofmay have
oni aapdi@s effelts.gh I acrimation effect, the lacrinmatory
coggﬁﬁént of the present invention nay be used for
r nt of not 10 only dry eye but al so various
di sor der § he persenihinvehtigr avdeeraccofplistedibagediconharzhovhavationed
t h%@e@ﬁ:ﬂtrésﬁll@tlﬁ@ﬁt@mp[ %Q?lheﬂ%ﬂo@'fr%sc%m ohéhfention has
been ﬁg ggplls E) based e above- nentloned )
% esea S éﬂ?&f‘]ag%m'r‘@w E9MRIHENS 351 2N Gh Hgingredient a
comporpentdrepieBerftdd byAhe éalpening Elmmibad doimmsa:i on
exanm nat i @hem%@MYrh§laNg as an active ingredient a
conpound represented by the foll ow ng chem ca
formula: [Chem cal fornmula 1] S+ wherein R represents
a G _; alkyl chain. 20 [2] A reagent for |acrimation
exam nation, conprising as an active ingredient a
conmpound represented by the foll oyyng chem ca
formula. [Chemical formula 2] 5 /3 H3C[3] The
reagent for lacrimation exaninatiqn described in [1]

or [2], which is used R g+
\/

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

| acrimati on exam nation kit, conprising: 5 a reagent
for lacrimtion exam nation described in any of [1] to
[3]; and an exposure contai ner used for exposing the
eve to the reagent for |acrimation exam nation, the
exposure container being used t® 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 eve of a subject to the reagent for

| acri mati on exami nation described in any of[1] to
[3]. [6] A nethod of lacrimation exam nation, the

nmet hod conpri sing: an exposure step o)™ exposi ng an eye
of a subject to the reagent for lacrination 15

exam nation described in any of [1] tdq [3]; and a

stinul ation neasurenent step of neaski#ng a |ength of
time fromthe tine when expa e step is started
to the time when tig, ject f S the stinulation, or

an degree of stinulation felt by the subject at a

certain time point after the start of the exposure

step. 20 [7] A nethod of lacrimation exam nation, the

nmet hod conprising: an initial tear vol ume neasurenent

step bY] baseagemdoraatreaationcdxaminadbn descgbidyf i@dt) orrf2Rrwhich is used

i nigh élanﬁﬁlﬂtv%r\(éJEQdi'aEr‘anls%fd"r@@\Ve)V‘)l ume); an exposure
step EQ exp 03|n an eve .of the supject to the reagent

f or cﬁﬁﬁﬂwpﬁ NEXAMINRL PR BH WPEYEEI"8ed in any of [I]
5t0 [3]; 2breagéneéur lacoimanien measinneoreddsciiiedpn ody offa$ wr [3iigind

a tear vgj légi?osgrfe ctont%m%}"psieg%r %{pogn%&% tv@tonthg 'rézgerPQBpg;acnmatlon

after the exFosure step -exposure tear
andF e e ¢ %F%Pﬁ&faﬁontﬁew&ﬁ'@ vt kP $9VREthE£YS Wet 3@ in which the
voliome suletthdredfifades theraye pienthe reagent foplbérondldnyexaination is placed

cahﬁgh%%bgg"§ggg iR cal culatinL, the difference in the

t ear unme | n e subject 6. between the initial tear
10y 0] untladumethad 96@@0@%@@56&?@1&8@% thomgthed cpgprisingret hod
of lacri rmpdsty axebnNabibpees td he rélRtMAdr [@eHMAL Hl dxgiirfion

er%§Hﬁ%g§$gﬁ(9f ﬁéqgglng an eye of a subject to the

exam nati on described in any
of [ 1]6]t @ pgthod aﬁ@cmﬁlqneeaﬁnmﬂtlenéhm@aﬁ epmptisisg:ep of
measur i ngnaxpaare s‘t/dp|dﬂﬁﬁpd3fngtdh&y3 Wbk e@jecdto Me r&a@EAtA@bAlacrimation

15t I @ar’%ﬂ{aﬂ%n gg c?Beat %n?xP@i St gip [9] The nethod of

'on exam nation in[7] or [8].
V\,her ei n flsgmulation 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, or
an degree of stimulation felt by the subject at a certain time point after the start of the
exposure step.

20 [71 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 examination 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 volume 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 for lacrinmation

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 ca

formula: [Chemical formula 3] 0O S+ 15 wherein R
represents a Cl-5 alkyl chain. [12] A lacrimtion
pronoter conposition, containing as an active

i nqeBYRea e pitial GARRIRE PRehE PBHIBROWE iy FWNE-owi ng
chemi [&}I Af ragthd @flacir(ﬂilﬂmn%ahmfrmnﬂwtlﬁ?e #bthOd cmpridila 20 7
|[n][3 i Tgfe‘éﬁg\fﬂi blo\?\g &hﬁl@a the é%?%sé& oet\'i/}%ﬂeggr{tlf(grelgcnmatlon
t r exemERtionesgibeddy any pfild] tqa[3| :E?G‘Fjl mation promoter Kit,

sconpri si Bgear Tvb‘l@mleWahmﬁlbﬂ%tdyd?maﬁfnrﬁchrfgﬁﬂo‘dn@cnofthe subject at a

descri.b i n 0 [13]; and 5 an exposure
cont g?ﬂeww Cmﬁ %ﬁ?&%%ﬂ%gF%dﬁ%h eye to the reagent for

| acri At Ton methwdof fratimenon okperinatrontdescribrg sl er [8]. wherein the
\?\ﬁﬂ&aﬁlvﬁﬁfmd i8 niéﬁﬁ@ed @i ﬁﬂn%s%?te@b’ﬁ]eh@a@ cﬁﬁvﬁﬁuﬁ in
iC i nner ,si.de .t hereof f.ace e a
e Hol T R S B R Bl o R BT LS To1, wherein
10expbsvﬂ@smonfﬁwmgwemﬁbrPEmmenM1@@nﬂM@ohﬂy@ntywnqmesuweans

[OCAQ&]mJ iRGed RAORALcohRLt hagdek mat i on exam nation of the -
preseg i nvention .can IEJrormte | acr.i.mation, of a
t

subj el by st i tHACHMEEAM BFARAIET SMPOHBAN: COMALLTE ASRREtve
Thengtdieet,a @mpoand fepeesersed ex trifolitwiog cheshica) fodmerdeof i s

I ess i nvaShenGcAREnlugss burdensome (painful) to 15 the
subj ect conpared to the currently used exam nati on

met hods. BRI EF DESCRI PTI ON OF DRAW NGS [ 0009]

0

S+

N

wherein R represents a C, 5 alkyl chain.
[12] A lacrimation promoter composition, containing as an active ingredient a
compound represented by the following chemical formula.

[Chemical formula 4]

20



Fig. | is a table show ng Thi opropanal S Oxide, a

| acri matory conponent of 20 onions, and the anal ogues
thereof. Fig. 2 is a summary of synthetic reactions
for a lacrimatory conponent (Thiopropanal S-Oxide).
Fig. 3 is a synthesis schene for an internedi ate
product (1-propanesul finyl chlioride) used in the
synthesis of a lacrimtory conmponent (Thi opropana
S-Oxide). 25 Fig. 4 is a schenme for synthesizing a

| acri matory conponent (Thiopropanal S - Oxide) fromthe
i ntermedi ate product (1-propanesul finyl chloride).

Fig. 5,sho an _exposure containe S Exanpl es .

of t h@)ﬁf}ée\l\%mmatﬂmﬂ?f)gﬁcorppc&nmg e?‘g%égﬁbd‘léb%rc[tl Eﬁé\ﬁnch is used
vi dov éveanorexposiument obdtyaiyaer | in open state; and

Fig. Bl §%‘P§aa§oﬁ$¥&kdt@r%§9&%%ﬂ§i'ﬁ@“ on °f the eXpOSUfe

cont al ner :ll. i.n closed state
conf i gur BF faSHM3FOR PIHMALY CﬁE\RP%E%‘h@?Séquﬁjs‘éé”Y Pif [Eibﬁ’dll &g and
50f the pares@nturé nwresihéraned Ff'jrgxpo'.éMOSan&Eyglt(ﬁ(hh rédgemifogiacrimation

t h%x% %{‘I \A)?Ereﬁ?( 9 urter&gntgﬁxlé gruFécPtro C%Q% tRé 6\%‘]]’1 %y%te in

th t Cco ;
aﬁw L%W%%%‘Gﬁ‘@ﬁf agest the; eyeeitey the lmmtlon PEBRgfecomposition is
(rlpghéd oahaieaposurdboktaigger. 8 1S a graph summari zi ng the
nmeasurenent results of the length of tine fromthe
exposure of a lacrimtory conmponent to the tine of the
1ost|%€§%9f@ﬁ Ipyeptenlf el t by the subject (ST). 8 Fig. 9
i s [@00gF aph conparing the degrees of stimul ation

d d f mat
I nduced By, rteQ% ent ﬁc‘% é)c%lflnra, |0r8 exqin amma an ahep Or%ﬁ%?%&gp CAp gromote

10 1S
garcé'é‘sﬁ“@'? okg whmcaby 6#1““1?%8!@@1 lbyi ftdﬂecoewtpb's@m‘@r of Thgrefore, a

| agdckirmtion yxaﬁrﬁﬁﬂmﬂeﬁtng tﬁergcbfgs leds invhstveBandri@R BufRARA BSinful) to
t h?he sug tacsoe (a)lfelg]i to ﬁqe currenth Us§ die ' o tn(]) nmt S af ter

15 hh o the” expostle of " &548 PEOMPRAYS hat or y
conponent. Fig. 12 is a graph summarizing the

r el BIEFIS ORPET B DR DRA®YIASSIr e tine of a
Iatfﬁdr%@atory component and the increase of the tear

13 is a graph summarizing the nmeasurenent
resul ts bg. tlsmetalblp@mwmg Thtogrdpand B-0Okidt leelaegkpastyre@ngbnent of

208 loAlhi, MRY HeYansRBRANKARot 0 the tine of the stinulation
first felt #ST;) in dr}{ epatlents anfl nor mal
subj ect s '8Fr 5.2 SYAALY § @'Pﬁﬁﬂc EGRHASi TR tREMaepY euapogent
st i(Aubpropaal Smjsludﬁs)d by the exposure of a lacrinmatory
conponenti, bﬁtsvﬂeﬁlﬂthg&ys@%ﬁleﬁ}@rtdnelﬂtteﬁn&ﬂgeg%rdﬂal(l prop anesulf‘nvl

subj Thi . ari son_of
degfl' G0 ype iR Fatieoi of A ey §%P‘§L€P§(Tha"l’1@a§?' SgRKide).
25/ noder afig. pata ehemgfooumthaivinga herea@rpatn @ntntdTBidpropanal

at St@ﬁdé)mﬁﬁk iﬁt)énﬁectﬁeftgp%idna'(]-propanesulﬁnyl chloride).

Fig. 5 shows an exposure container | used in Examples of the present
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 | 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

bv the subject (ST).



Fig. 15 is a graph conparing the transition of the
degrees of stinulation induced by the exposure of a

| acri matory conponent between dry eye patients and
normal subjects. Fig. 16 is a graph conparing the
increase in the tear volune two mnutes after 20 the
start of the exposure of a |acrgnmatory conponent
between dry eye patients and nornal subjects. Fig. 17
is a graph conparing the increase with tinme of the
tear volune between dry eye patients and nornal
subjects. Fig. 18 is a graph illustrating a

rel ati onship between the radius of tear 25 neniscus
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the r.adj us tea curvature (R) due to
eer'BgL?’reeye ?en%%nc{%ocr?nﬁh%'g corrponent and the armunt

of changé&ig A@l%@j@)aph)ﬁomli’%'nethem@s of stimy|@iceadeducedby the

t hexxheake bff Plabki %ﬁ)ﬁﬁf eonﬁiogent B3twWedn Ary éﬁglatlgﬁspérﬁtr{d?&ai DBjects.
e ol / the curvature

h
gue og?ﬂgs%%xﬁ&@%{mgg‘@f's% ?@E? p%f%r‘ié S%'BHlﬁB?fbH‘t"qnﬁaltSS'l@ec& a
~ Leyelightt/linedesasé paticoogroem tand emsverdpagienOgrousatahgloagdst exposure time.

depi cti ngid, h?xsci"?rﬁ gecshp atnlﬂe tW%It%B off R REs (gfefi‘ﬁm@ﬂlon
a sof t act [ens b)é osure of a Iacr| to

it BY e Epgrutrs  HeTENO Rer CHIRGE DBt eRd BUTeS6Patiens and
on erwalfsubeotst act | ens by exposure of a lacrimatory

conponentris G 2 24 a 281 DMarn @ e ﬁl@l‘gﬁﬁsiﬁmeatgdr\('% ‘ﬁgaatg%l fitutes after

of e radijus of nenli scus curvature
?‘Oan&L%\ftf‘%P {*ﬁéfxa%ﬂ %ﬁéafdff“aéor"afempﬁa%weeh%ﬁéﬁpat'ents and

Fi qoridal sshpes. a representative exanpl e of the specul ar

i mages Ofg; Eff?‘ﬁs zpaaﬁn §(9‘§;§arml(??1 ERBEAGL L hetrh?ie]g gF l]ﬂg teaf lume

exa | es, before a e exposure o
ad¥ W&Fweved@ﬁ‘ﬁ'aﬁé’?ﬂ yormg ibjegts. shows some
r epr esentyd. il 8 & exapipll@siraing N rBldiomhipt &N ec@nh@rag vk bf tear

25 meniscus curvature (R) and extensibility (Grade) of the tear lipid layer.

Fig. 19 is a graph depicting the change of 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 laver.

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



contact lens (the sane exanples, before and after the
exposure of a lacrimatory conponent). 15 Fig. 29
shows a nethod for evaluating the thickness and
stability of tear on a soft contact |ens.
[Discription of Notations] [0010] | exposure
container 20 11 outer containergmain body 12 |id of
outer container 20 inner container BEST MODE FOR
CARRYI NG QUT THE I NVENTION 25 [0011] One aspect of
the present invention relates to a reagent for
lacrimati on exam nation. In the present invention,
the "reagent for |acrimtion exam nation" denotes a

r eagyevatuigdiki ey aiihedpestre of a cometorneprhEmentiatharyeiwittaa soft
subjdpedct (chest subj ect) to whomthe reagent is applied

and, in ere d for exam nation '
30" based ok “Prise Ziaeh APt e Ga Fings SEiReisrRuler RBHELY dFar on a sof
t hecangachiehs bagpaosurt of a lagomianay conporexani nati on" is

Al so used:if. n’b%h@\(Qﬁ\g%ﬁar&%%$ﬁlﬁtyqtof't&g BHQ%offf‘c&ﬁQ&%Hs by exposure

use for.an exam nation based on such indices as
3 BRI COMPANEibj ect to feel the stirmul ati on
af t er applig.Catshows {dner repfesonatar edagpleeoftthe tddéus of tear meniscus

Sti q Al QR) b 58 Aft O thE exp-letgﬁre orf?%?mat(%%gomponent

Iacrlrmtlon examnatlonls typically use

exani nat iféhe’ (SH?%’\@?}E%’T%?“@W%%‘P&F %Wéﬁ spegdarigpageserfdear on a soft
lther @inmci Bngl@hd st exampis,Hesare ded afidr teoexpeuradfla lacrimatory

Con%dﬁ%'h ¥g epithelium Wich is caused by

gual i t'at1ve and quantitative abnornalities of the tear

(film" Figdgh sbavheomadeprepanatieexynplanel NiIBYTef tgar on a soft

ol ' ddnract Ryie(thdpiteeabmples, befde and Bfer tHelexpdhire 309 RkrimBXoyy
ey enHofe ,qeneral ly classified into two types: a tear
defi Ci encFy type dry - and an excessive tear
1vapor at ifo# ﬁéﬁb%“’%l? V’eé*?é fonevajyanngbp driekngss andetability of tear on a
Nat dofitn@intakylens. | nst it ut e/ i ndustry workshop on i ni cal

Tr| CLAO J 21:221-232, 1995). The
@e&rf.pﬂSﬁjﬁﬁg‘% ren syndronme or a tear deficiency

typ Oly eve ot her than 5 §jogren syndrone. The |atter

i ncl udes ]h/bé@@ﬂ]raﬂorgéﬁé}d dysf unction, blinking
dysfunctlzn or decrea ?Ilnklng due to various

causes [incl Ui s gntaxrner ?7'8§° &lated to VDT (Visual

di spl ay. tlér rhicheflopjer comtaineng of contact |ens, severe
ocul ar supf aagerdbse@ses (St evens-Johnson syndrone,
ocul ar cicatricial penphigoid, and the like). In this
patent specification, however, the term"dry eve" is
us eBESTH MOREJEORIGABBYIINE QUITHEHE 10 VENTIQNSE such as
25dr yjogyg rel ated to conjunctivochal asis and allergic

di seases Oo
ne aspect of the present invention relates to a reagent for lacrimation

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 eve. Ophthalmology 37: 763-770.



conj unctiva (dryness, congestion, increase in

di scharge, lacrimation, and the like); and synptons

like dry eye of postoperative eye (after cornea

transplantation, after refractive operation, after
~cataract operation, and the like). [0012] 15 The

reagent for lacrimation exam naty on of the present

invention is characterized by those that include as

an active ingredient a conpound represented by the

foll ow ng chemcal formula: [Chem cal Fornula 5] Q St

20 wherein Rrepresents a Cl_; alkyl chain. The

above- menti oned chemnical fornula is Thi opropana

S- 0%k (Rxe@yesare gprrally dasgified antp wie tipys:edepckeBaienof type dry eye
' Onl MASan eﬂf&sm@@aﬁﬁéb@&ﬂ@ﬁ t\IpQQiF\lee (L&hb@@‘R@B@f@@% the National Eye

A TR D B

| n T-hegfornler lﬁqimdypﬁmﬁmvn&o@m de, teartdiebbiensy tape dry eye other than

g acg; bé‘f@ﬁ @&dﬂr&@@poﬂ%nﬁttel%cl@dys Wborﬂ@ﬁ' gﬁnglgg Hﬁﬁéﬂfoﬁ bllnkmg
cal ahon

g Thloagéana H§$ﬁKF 'S reporte
t heQaTungiy) Yalgerease 158 'dpgto ?rlo%?aéléqsr{g}gg{dngwlea%s related to
( 1) YDTHVobaitdpady t&ntxalgle we@)ng drvdniactTerso bexeenatular surface diseases
n n l f r 1 to
S Qstdlend iR GndrBe! §& id merdoggﬂ@ﬁgé i, %ﬂhégg )L, Ol this

Thi opr opan
( 197113”)( spe? CB%‘?%}HQW%\Y”S bﬁﬁ”ﬂe b}fﬁ;}/et hgeusﬁﬁi]ﬁl fbg’ g sense including
10t hesyeghorgasuches diyeyardsted by amginctiedchilass ihaltigle diseases of

purddy LLE‘:@E valdr n{e%m:cg}@eyt(o%l d]%ge'ﬂgeclﬁsdmcgrpg rléM ﬁatlokh fdithe like); and
conpo repar é

Thi P& A?e dey exg %lfePOéW@e'taHée %d?%@&e@e@%@ré@lﬁmmorc after

benpﬁapahadmmnmhaﬁeﬁ@mamﬂaph@u&1aﬂgmehﬁepd Chem 19,

3-88 a (1971), J. Am Chem Soc. Vol. 118, No. 32,
492- 7501 and JP Patent No. 3330305. [0013]

15Depend| nd hefeagene forr lapratpatiqnoxamisiation sl e @raseret ipentipofs

us&:htahﬁfeazﬂf by thbe thitdagedd asf@racli ACingidBieh O c & PIind dépr&Rnted by

%Qﬁﬂﬁgﬁ%gh[w&yﬁnﬁ,?n may be provided in a form 15

of 'on or the like. The
approprléé@“@ﬁﬁdﬁwméﬁfﬁn active ingredient in the
reagent for lacrimation exam nation of the present
i nvention is an anount capabl e of obtaining the

i ntended effects (that is, an anount with which an
effective 0-

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]



exam nation can be perforned. For exanple, in the case
of exam nation (or diagnosis) of dry eve, the anount
means an amount sufficient for the diagnosis of dry 20
eye, or determ nation of severity of the dry eye
condition). The anmount can be determ ned taking into
consi deration such factors as tijhe kind of active
ingredients or the amount for a single dose. Wen

Thi opropanal S-Oxide is used as the active

ingredient. for exanple. an appropriate single dose of
the active ingredient can be determned as follows
(see al so Exanples below). 25 Firstly. Thi opropana
S-Oxide is synthesized in accordance with the nethod
described in ".I. Am Chem Soc. Vol. 118. No. 32,
1996. 7492-7501" to prepare an ethyl et@er solution.
The amount of Thiopropanal S-Oxide in the solution is
determned as follows: | tl of ethyl efher solution
is subjected to HPLC under the follow.n condi tions
and the peak area O|Thig£L9panQ%g§%£%ﬁ; (hereinafter,
referred to as an 12H3t ea val is measured. This
area value is used as™a provi sional neasure of the
amount of Thi opropanal S-Oxide in | pl of ethyl ether
sol ution. (HPLC conditions) Instrunment used : SH MADZU
| CA Series 5 Utraviolet and visible |ight detector

SHI I\/ADZUASBEb\l/m\A:lgmﬂmrﬁﬁir@@h@lml()ﬁldéaﬁklch lsSHaWZtUrV component

en ie
iy ool sl TR TSSO P o ymepe these
m /a4plegucy s@wrmF leehﬁfémmnnel S-038ie (1 Ddhwbuiapal S-Oxide (3), and
vamlﬁﬁgiﬁh] S-@4i8e ﬂU}h&véﬂthctﬁnﬁQﬁe pﬂfpeﬁv EI%QEEHTITIQ;FrOpanaI
L i 0 ent” i nvention may
o QTR LA R B h Qo g8 (R Do
cor res poﬁblOﬁg)p@@alﬁomdeﬁm theghalppees tharénflcambhprepared through

SO|d;ttrbélfbn‘&h@%@nﬁ&a@l@nY@Wﬁat@rﬁﬁﬁ%&ﬁj a@th@ﬁme MR cAR®URds may
a bout

Not e ere t
Ryt B S I hGPR hsa o A D Gpalnges thereor
108— @2 e preapred vt rferabet &y hidged opd1 Cehers; M, [269-2/a61981 ), dsAm.

deS(Q{ehb@gc %@YﬁS N({.%)lé@G |7@9Qﬁ§0]e2{mq¢|mt N9f33t3 805,
_jﬁ&ﬁﬁtlnventlon t he above- menti oned reagent for

ion examnation is provided as a part of an
eve exanDep¢ridorg &i the piidperakpt medods ast the dfrmoofdrditheat &dthe

Cor}E@deﬂleﬂbr (BRI @xaﬁﬁﬁgﬂ@n REENe ﬂ1‘§s% t 1];195nt|%§ %%'b@%ﬁ(?vlded in a form
SUb ect's eve 0. en!;l_ or acrimati on
rf{f a0 fiy! ?téeft?g@a'on 8" tdikRol | B RRECRFRFrpoung of an active ingredient

in the reagent for lacrimation examination of the present invention is an amount

capable of obtaining the intended effects (that is, an amount with which an effective
examination can 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
n “J. Am. Chem. Soc. Vol. 118. No. 32, 1996, 7492-7501" to prepare an ethyl ether
solution. "The amount of Thiopropanal S-Oxide in the solution is determined as
follows: I ul 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



predet erm ned anmount of the reagent for lacrimation
exam nation is placed in the container; and then the
container is used for covering an eve with the inner
side thereof 25 facing the eve (as a specific .exanple,
see an exposure contai ner described in the Exanple
menti oned bel ow). By using such2a container, the eye
to be tested can be exposed to the active 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-nenti oned reagent for lacrimation exam nation.
Speatet vela1)ys medsaredr eSbistarea valusris besd app evdviseenahmeasure of the

| a@momdmlmm@omenﬂ <pgfetmeemea%mna$l on
?ngg ﬁ thod of the presen i nvention includes
t°° “@ggosure step of exposing the eye of a
subJ elostrynas tisslulHMADIOY [0AScabove- nent i oned r eagent
sf or |@F€fab%b%‘vn§n’6?¢'ﬂg‘ﬁ@&ét9&or3§-IIII\HAD§UF§F‘?5 £HARPl e that

the exposure of | acrimation
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nannegm(éﬁvggém@xgqgﬁqgJp$y§50al stimulation to the
t he e amnati on can he 13 | ess stressful

eve. dIghus
(bur éﬂ%dﬂﬁ) fﬂ“ HE subj ect (test subject). The
10expostelemnnmeraperator-:367E act manner can be achi eved

Us'ngDmEQRmQ%QEELQO Fﬂ@nﬁbove mentioned exposure

cont al ner oW n manner. Firstl y, a
pr edet er fHSHEF %ﬂ%am reggent fry lagrimasiontexmmafionef thepiestnt invention
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ace EXposUr e cont i
1°thdfnpﬁ@ T eagent for Iacrlnat|on exan1nat|on nay not
run of f Bog heteiatiths prdpertdiount oMdcaive Berdle-ﬁtbedtl@éiftlﬁéﬂ :

hﬁ“h?@ip(ﬁ)saﬁl% QQW& %ﬁrpglg dqurlm(%n mtaosn%l D man%gr esyd%fcrlbed above.

e thereo ac ng I'n—or
caﬂ?®4but the effective exposure. the shape of the

gpen nDUIH"erIenIstBmQ%D@EtHE Qre@,@rﬁﬁrﬂleﬂﬁén itte aﬂbeéf ﬁ{eﬁ{%déd reagent for
e a e cu
%acglma oﬁgxammatlon is rov1deé§}1%alp%rt 8w§m?v§ eéargaﬁg? kT e e

ar oundPPRE
se&PilSrl}ﬁS ‘Qf G} deids:ateg icefteingbleapesyraataaneredsad farexpasing 4 abject’s eye
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ted to I me when ubj ect
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(t @8h-costdinembhdr at a certain time point after the
st? t gf the exposure step. In this enbodi nent, the
irul

tion time (ST) or the degree of stinulation are
30 Another aspect of the present invention relates to a method of use of the

above-mentioned reagent for lacrimation examination. Specifically, the present
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  ltis preferable that the exposure of the reagent for lacrimation examination to the eve
- of the subject is accomplished in a non-contact manner. Exposure in a non-contacl

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



20 exam nation indices. As shown in the Exanples
descri bed below. ST of dry eye patients tends to be

| onger than that of normal subjects. Furthernore, when
the stinulation starts to be felt or at |ongest
exposure tine. the degree of stinulation tends to be
| ow. Therefore, when the ST of {ghe subject is |onger
than the predetermined normal range of ST (ST of
normal subject), and simlarly, when the degrees of 25
stimulation felt by the subject is |lower than than
that in the predeterm ned normal range (the degrees
of stimulation of normal subject), it can be
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tear volu
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hi gl 'Pweaﬂ'éf‘g?fa g &36%@\9@ qfyh %%@&ﬁb@ longepthap fhe predetermined
pr onoumtcedge 6l (ﬁﬁdfetoendeubjrear)namdlsnfalarls«uhh@uhs dégredshe

23 ea§tm¥t9!n'rﬁﬁefeft B¢ Elﬁ%%e&t‘%gﬂﬁvetr%alﬂ“?ha V\ﬁr ﬁtl%ﬁﬁedeltérm‘l"r?ela n%ﬁnal

determ ned t hat eye |
Vol G {thcdaie Of Yimyhgn @rmfrn%muaeﬁ? difep &F driserined diat the eye
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measured based on self declaration by the subject. However, a more objective
measure, such as the time taken for the subject to start 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.



Note here that the tear volune neasurenent step can be
carried out, for example, 1, 2, 3, 4, 5, 6, 7, 8, 9,
10. 11, 12, 13, 14 and 15 minutes after the start of
the exposure step. 20 [0018] In a further

enbodi nent. of the present invention, at a certain tine
point after the start of the gyposure step, "a tear
vol une nmeasurenent step of measuring a tear volunme of
the subject” is perfornmed and based on the neasured
tear volume the exam nation results are determ ned.
As shown in the Exanpl es described below, in 25 dry
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67"t he above-
measured tear volume is smaller than the predetermined normal range for the normal

30  subjects. Furthermore, by classifying the tear volume according to the degree of
severity of dry eyes in advance, the degree of severity of an dry eve can be determined
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 eve. Specifically. the
measured tear volume is compared with the tear volume that was measured previously.

I itis found that the tear volume is decreasing. it is determined that the condition is



using the initial tear volune and the post-exposure

tear volune, a tear volune increase 15 cal cul ation

step of calculating the tear volume increase in the

subject is carried out. Next, a determ nation step of -

determining that the condition has deteriorated when

it is found that the tear volqﬁe I ncrease decreased

fromthe previously neasured value and that the

condition has inproved when it is found that the tear

vol une increase increased fromthe previously neasured
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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 eve PPP. 25-28. 2002, Dry
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repme$ented by the fO||0MAng chem cal Fornmul a.
b? fter. the corresponding descriptions above are
app to natters that wll not be particularly 17
205 peci f i edNoehgatha) tHasRkorF “?%‘F'PrﬂrlCQCWTm?PdSFe"t\Ah@?SéWPFdRV“h
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i nventi on can e used
varnosligigd edrysyet hbe WS@an@momﬁém be ﬁﬁpé'@@ﬁt eatiogp ocular surface

t r edide@sksyhose assessment is based on or related to static or dynamic parameters of

25 lacrimation, and the change thereof, and the like.

[0022]
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
relates to a lacrimation promoter composition containing as an active ingredient a
compound represented by the following chemical formula.  Hereinafier. the

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



N

pronoting the secretion of tears. Dry eye may be
mentioned as a representative exanple of the di seases
that are subject to the lacrimtion pronoter
conmposition of the 10 present invention. In addition,
the lacrimtion pronoter conposition of the present

i nvention can be used as a-thergpeutic drug for
preventing or treating diseases of the ocular
surface, for exanple, a group of diseases that are
acconpani ed by a corneal epithelium disorder.
Furthernore, the lacrimtion pronoter conposition of
the present invention can be used for a prevention of
dryqﬁﬁﬁh@%emne ocul ar surface 15 acconpanyi ng VDT
(Visg%%mnwgﬂl tgﬁn1nal) wor k, for a postoperative
prot ection of e’ ocul ar surface (for exanple, after
cor neal transplantatlon after refractive operation,
after cataract operation, and the like), for a relief
of synptons or alleviation of disconfort in ocular
allergy, and the like. [0025] 20 (e lacrinmation
pronot er conposition of the presenf invention can be
prepared into any arbitrary fornms puch as an eye drop,

ophthal mc ointnment, and the |I|ikel,K However, since the
active ingredient therR IS vQ $Te t he Iacrination
pronot er conposition is SO used in a non-contact

manner. The phrase "used in ~a non-contact manner”

herei n denotes exposing an eye or eyes to the

vapori zed active 25 ingredient by placing the

| acri mati on pronoter conposition of the present
'nv@ﬂ&kﬂq}hﬁnméﬂ§ Yﬂ?hﬂgFMmﬂf the eye(s) to be treated

i ns |rect y dropping it or applying it to the

ye r exanple. by placing a container (exposure
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| acetamlld @‘nh@m@méﬁhamm& to0fe !hﬁ:nh'ﬁﬁorpbl%ﬁﬁiﬂér composition of the
d mﬂﬁ@@één‘?ﬂv%éonbe lﬂSy(P érfgﬂe lgcirhma ion Iﬁ)r nﬁotgr co(snsplj)rﬂélon of the present
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aCtIVEWngredl Thlnpr e and/ or

analfogous ggorer MORLTLS R? %ﬁ”mgﬁ”HﬁBWﬁFrfﬂﬁ?”P$”Ofme
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appis&RIHAM sRMS al18Q5a6@ thorps, and the like. For
ex g%, it is preféfable that the ampunt of the

active’ i ngredient of the lacrimtion pronoter
2@onposi t ilda lasaimaben adjnus¢redntpositibreo &he presert atentiordumes

SeCﬁr@ﬁdr@cﬂme arﬂkaHﬁrarzvsfoFrhs dRh QPW$ve390p tolphﬁlglnq @@rn‘?‘mem I dnd the

ef the concentr at i on  of resent
pr olﬂﬁ:t e oa(\ghﬁogpch tBFl a?té\/eéleﬁlaglf:@d ereof is volatile, the lacrimation

promoter composition is suitably used in a non-contact manner. The phrase “used in
a non-contact manner” herein denotes exposing an eve 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 eve with the opening thereof facing the eve. the



so that the above-nenti oned anpbunt of tears is
secreted by a single dose. 15 In order to achieve the
above nentioned effect, for exanple, an anount of

Thi opropanal S-oxide can be added in the l[acrimation
pronoter conposition of the present invention so that
t he anount of Thi opropanal S-oxgde contained in 3 |a
of ethyl ether solution of an area val ue of about
1,700, 000 can be applied in a single dose. The anount
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
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The facrimation 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. glveerin. and

the like.  Examples of the buffers include a borate bufler, a phosphate buffer. an



[0028] It is preferable that when the |acrimtion
pronoter conposition of the present 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 amount of the |acrinmatiqge pronmoter conposition
of the present invention is set so that an expected
effect can be sufficiently obtained and that no or
therapeutically negligible side effects will occur.
Wen setting the dosage anount, the type of the
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In the present invention, the concentration of the lacrimation promoter
30  composition and the dosage amount can be determined based on the results obtained
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
facrimation promoter composition may be determined for each patient, and by using
35  the most appropriate prescription for the patient, . therapeutic effect on dry eves, and

the like. can be obtained by utilizing the natural tears of the patient him- or herself.
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conmponent ( Thi opropanal S-oxide) from
1- propanesul finyl chloride (reaction 2). 10 Specific
synt hesi s procedures and the experinmental results are
descri bed below. 1-1. Reaction | Fig. 3 shows a
synthesi s schene of |-propanesul finyl chloride. After
evaporation of the solvent, 17542 g of residues were
obt ai ned. The structure of thus obtained
1- propanesul finyl chloride was confirnmed by 1H NVR 15
1-2. Reaction 2 Fig. 4 shows a synthesis schenme of
| acri matory conponent (Thi opropanal S-oxide) fromthe
| - propanesul finyl chloride. Wien the |acrimtory
compﬁammh:mas synt hesi zed according to the schene

din Fig. 4, the ethyl ether solution containing
the regultlng Iacrlnatory conponent mai ntai ned the
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(hereinafter, referred to as “lacrimatory component solution™).  The structure of the
synthesized lacrimatory component was confirmed by 'H-NMR.

25 I-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 [ 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

Colummn: Pegasil ODS (Senshu Scientific co.. ltd)



[ Exanple 2] [0031] By using the lacrimatory conponent
solution prepared in Exanple 1. the lacrimtory
effect of the lacrimtory conponent (Thi opropanal
'S-oxide) was 10 investigated. 1. Subjects (test
subj ects) The subjects included six normal nale
subj ects (nmean age: 21.7) regul%rly weari ng soft
contact |lenses (SCL). [0032] Items exam ned 1)
Lacrimation effect of a |acrimtory conponent
(Thi opropanal S-oxide) (presence or absence of a
| acrimation effect, duration of the effect (duration
time, transient nature of the effect), the effect of
t he | aghieABBIBMEDH (Fhe}, Laqmpnal at eral non-exposed eye)
2) IanJl uence O%{) g sol vent (ethyl ether) on the
lacrimtio "I nfl uence of nasal exposure on the
| acri rfevdtlrmntetl)petamrt wdice of an SCL wear on the
| acri matdcasn [hvdidiieneenof topical application of an
ye-drop anesthesia on the lacrimtion [0033] 3.
t hods of exam nations and eval uations 25 3-1.
Exp>anmpla2t hod Fig. 5 shows an exposure contai ner.
Not g0 bp]re t hat Fig 5a is a perspective view of the
exposure cont ai . wWthits cl osmIJre lid renmoved.
Fur t her mot¥ ”S"F‘q"g Bmamsﬁ%maomi%wt@a RESRIFSdgn Exemals | the
of tabemewposticeofttbataarimatory cavpdnent § hidptopanal Skede) was
18XPRSLRac@Nt ai ner | conprises an outer container
consi sting of an aquter container 30 main body 11 and a
lid foﬁ”'ﬂiﬁ?téﬁte%éhmé‘?tﬂer 12 and an inner container 20.
The out erThecobieas ietudes siafnoamalyhale cuitijedd (nsdaapgs: 221 regularly
whe hei ght of about 5 cm and a
mﬁg;r@% ) t%b) ot eg@rlﬁ% The shape of the lid 12 for
theogager cont ai ner is not particularly limted, if
15t canlibmsakinsiabed and renpved to and from the outer
Cgm Ial ggr#mgﬁdnnefﬁégg(?f aclg%r rﬁﬂortvhc%%gog?ncf ?¥ﬁ5§r§tg9%§p&?c{e) (presence
is @l %%eaﬁala&ﬁ@aw@%ﬁm durasien 9y th@fefﬁeh dprgfen time, transient nature

anbflatha eﬂfeczpthe&fﬁxmwlavmﬁhod?ﬁht téhtiaSatér@NMIEGpoIBARNe)
t e nsj of , the.out er contai ner
qunfllll?énge ? a sol\fenpgethvl eté;er%fﬂéhe lﬁl ématéod]nt ai ner 20
2@1as thdnfiuenec afinppd easosarec@ntimhgrlmarlyn 22 available eve

VVaSh"Ugnﬂl?LLbﬁce &mcde &adrl of, thd raenmam{ cont ai ner 20 has
en.

ana. Ol B b BRRIAE R R i eseicot RRGB hh g PEimason

[0033]
3. Methods of examinations and evaluations
25 3-1. Exposure method
Fig. 5 shows an exposure container. Note here that Fig. 5a is a perspective

view of the exposure container | with its closure lid removed. Furthermore, Fig. 5b
shows a detailed configuration of the exposure container I with 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



gradual ly tapering off toward the bottom The upper
circunference of the opening of the inner container
20 has concave curvature (as shown in Fig. 5) so that
the nouth of 5 the cup fits snugly on the periphery of
the subject's eve. The plane view of the upper part
of the inner container 20 is ci fular with a dianmeter
of about 4.2 cm The pl ane VIGM/Of the bottom of the
i nner container 20 is circular with a dianeter of
about 3.2 cm The inner container 20 is fixed in the
outer container main body 11 via a supporter part 21.
Al'l of the outer container main body 11, the Iid 12 of
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IS use ace Cri
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car fitteichnto the periphery of the eye, so that the ocular surface is exposed to the vapor of
the lacrimatory component (exposure operation).
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 10 3-times concentration is used in place of the

lacrimatory component solution.  Furthermore. when nasal exposure is to be carried



23 out (item3 of the list of itens exam ned), after
the ether vaporization operation, the Iid of the
outer contai ner of the exposure container is renoved
and then the upper part of the inner container of the
exposure container is placed in the vicinity of a
nostril to expose subject's nagal passage to the

| acrimatory conponent. solution. At this tinme, 5 the
non- exposed nostril is closed with a finger tip.

[0034] 3-2. Evaluation of tear volune increase The

i ncrease of the radius of tear neniscus curvature
(m): "AR (t mnutes) = R (t mnutes after exposure,

t =0 (itdm 3Dbf He-IRt fhiefnor xavxRA} Wrie) thebﬁwﬂ%&ﬂia@@nb}éeratlon the lid

vi dcﬁQEel?llltgiEwntc‘a(ﬁ?eq%F ¥ egq‘?o%ﬁre Jo%{ame)é <’f‘sn;‘gm%t/ed anlé%enl\gpﬁ dpper part of

Ive nmenl sc I nvasi ve
t o HeHYGF eontEpgr q«?ﬁﬂ%ewr%mnw@plaw i thepheiniay eba nostril to

83, exP3se%lbject Ol pﬁ@#ﬁeé ltogihe edcridlatory Cohp&ehi s\bﬁltlton At this time,
conetr a new il e € assessnen
gﬁhga&l&(p%%d]nﬁr s Q‘Bfﬁg W'&;ﬁg ¥f ?é al .. The hei ght

andOP3Hi us of the tear neniscus and nethods for

examzng. ngatdaﬁ&eofnaara/fmw.aeregwnea 19, 497-500, 2000
15 al Tear. nlscus changes duri

Yokoi g d.

ot ton t HTEAAFTERtE PEHA F ol (R (TS HOGRre (mm) AR (¢ minutes) =

OphR lahwtsls affersex@esurel 1= 237481)3V5®f0r2©msur\{))h9 mebkured by video
1(1'"3%@&5&26%{&% (dfoy 'e%?ple NRRbSIQOLTE], eReﬂe/éL@J ﬂ%ﬂgdon@%ké

17, 65-6 9 N, You ka

Ex atiTHRY 13¢F Bethey @g?%aﬁurgm PSS Uy e laptalng !, 83, 92-97,

15189957 0i N 903!.: ReRedtivhimeniseostcnrmtemfigld Mty eat asagsment.

of AfMe£YE sBPR43 %O%%Og@zolq Zot abY Y%ééé{é?gﬂf §H$yaldk.@'o£?r% tearnfeniscus

%dE\F/gv g/ Ja anese
Une%z‘grﬁ*% aw%ﬁ%wesmr TRELgTE. zﬁ?ml &0¢-300. ZMOQ Yekoi N, et
16 hoals Tearbesiicus drf ggutuaing oort@f thtdad awd Setornne mdssag et ar

use@ ﬁtQﬁlo%BPVﬂ%%rsylr @Wg‘)“ﬁ’a’ §b(§b3 &okden t ﬁ@ﬁlséWﬁcaHﬁ vidto

o] tlca 'y ul val ent condave mrro

tarf@%‘%‘sqon'%f‘g A@fﬂﬁ*ﬂlbﬁ@&‘%ﬂé& B3 004100 ¥k %ngwéml@a New

s meEtamina&fdnediSgibrémagedron, Acraseid Gankd (@N61%15330€999; Yokoi N:
nrh&ﬁ%l:%meltn tl\jlqe%lc\QI 9590#‘21 'e%g Qﬁﬁtg%rgﬁ ?0(%5 DrXIE}/]e kenkv%lkal ed.,

t-transmtting

20ar eM SdEtilontEadY @@ax[ﬂﬁ? | Tpké(ﬁdzootzhéﬂ?a'@éﬁPﬁéntr[éj‘teé@féwled Publication
fr ereb Min2éhe2range R]);i 6180wk B basib 06rifEaRtiah oPhaRRieo meniscometer

Fur&s@&?#m%%laeas%%e%e%t h%mcgh%et"éarcan SngS {sg)tp?caef‘ld eguwan:nt 1o a

range o €ar “meni sctuses T
oc LﬂoﬁFa‘@Uﬁ’Frzﬁ’éé’Vft?ﬁﬁ tpyectrimest Waviojesied hbth@l\’d:é’fg nyginisicemeter, a small

appiefeddd Mmehge s ifofrﬁétt inGfont BﬁthS Wﬂin%@ﬁs IBMwerv?&@rrﬁh'nBGOrﬂeter a
nmon

t ar %tt tra%gl?tmo sv %t ‘fillgr\t recelvm géitel{llaf,ﬁ:‘posﬁjg (p%ogﬁlagé and

pr |t b%?ndlﬁﬁtro@mé’afrqeiy in E?@afﬁﬂgﬁmf 1<§|Q° s hgyizohiel Mal@t’eo Furthermore,

ITEYHn‘E&Qﬁ@ia%’et 6 bel1BtaClih HRGaRM ofBY0E, rzlﬁv feal I:n@P'NEJiQes formed on the
pr O ure, ac

0] r
PSSR Srastof PEREDES ol Do MBS PP vhER BB e subicr.
eydBy rfcor@hrmfoqaa@t imagheneaigied vidae whilheongeningtbatasgaigmage on a

305 Nigpl4 N8 rddl dlﬂmﬁ]gb@cdn%e%ﬂm{e@)&uml%zt]'l\r egR&hInaliGh Lk the video
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i s BFFICOMSKY Cf”h ?ﬁﬂl‘l I%\i{{'”g plocedure in order not to induce

reflex lacrimation, the irradiant light is moved upward from the lower eyelid to project
the target onto the tear meniscus.  Since the lid margin is convex with respect to the
horizontal front direction and the position of the top is different in individual subjects.
35  alight-transmitting system 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



35 alight-transmtting systemis rotated in the

hori zontal plane until the inmage on the nonitor
appears horizontal. The test subject is instructed to
avoi d yawni ng or gazing. which may pronote
lacrimation. and to be in a natural condition. The
concave 24 portion of the teargqreniscus is located in
a somewhat upward position fromthe lid margin. In.

t he neasurenent (nenisconetry) of the actual radius of
tear neniscus curvature. the stripe wdth of the
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(be

exposure) are observed 20 and recorded. (3)
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st | ndﬂhﬂrrmalfe@ fPEe‘IhP stipigtioneche ek A% it ongest exposure time are

complegdued. 3Qrth&¥M37d, alerbhe éxHobbient @adhf mm@lcMPNb 10Minutes, the
}) acy hangé OPthe te%x%ems utsllr%goe gthe mgrease in the radius of tear meniscus
curvature) of the exposed eye and the contralateral non-exposed eye is observed and
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 S-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



(1) The eve to be exposed is determ ned using an

envel ope nethod. (2) The tear nenisci of both eyes

bef ore exposure are observed and recorded. (3) The
ocul ar surface is exposed to 5-tinmes concentrated
ethyl ether by the 35 above-nentioned nethod. Note
here that exposure time is | Oggeconds. (4) The change
of the imge of the tear neniscus (the increase in the
radi us of tear neniscus curvature) right alien
exposure is observed and recorded by video 25

meni sconetry. At the sane tine, the degree of
stinmulation is evaluated by VAS. Furthernore,
condetibnudfl Ahdecanadmeae de@di UNGimMaioAfit BValuated bv VAS.
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allggggwhgdgﬁghx@me§CL in the eye to be exposed and to
bec%é‘r‘%u acclimated to it for 15 mnutes. (3) The tear
s

of both eyes before exposure are observed and
Lo ecoBek diffect2d SCA) wén en dauihaatios:axhmaaatibs itewposed to the
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2500[’[;%[(35 gidtear meniscus curvature) of the exposed eye and the contralateral
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 35
(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



[0040] 30 3-8. Effect of eye-drop anesthesia on

| acrimati on: examnation item5 (1) For each subject,
the eye to be exposed is determ ned by an envel ope
method. (2) Two drops of Benoxil are instilled onto
‘the eye to be exposed. The increased tear is renoved
by absorbing it with a mcro-spghge one mnute |ater
so that the image of the tear neniscus returns to the
base line level. 35 (3) The ocular surface is exposed
to the lacrimatory conponent by the above-nentioned
nmethod. (4) Tine taken for the stinmulation to be felt
(ST) and the lonL'est exposure tine are 26 neasured.
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endh®four-level category rating (Figs. 9 and 10). Note here that the left graph of Fig. 9

(%))

compares the degree of stimulation measured at the time when the stimulation starts to

be felt in naked eyes, eyes wearing SCL, and eyes under eye-drop anesthesia. On the
30  other hand. the right graph of Fig. 9 compares the degree of stimulation in naked eyes,

eyes wearing SCL. and eyes under eve-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 eves), 0.013 and 0.0047 in



exam nation. Furthernore, the evaluation by VAS
yielded results simlar to those in the four-Ievel
category rating (Figs. 9 and 10). Note here that the

| eft graph of Fig. 9 conpares the degree of
stinmulation nmeasured at the tinme when the stinulation
starts to be felt in naked eyes, eyes wearing SCL,
and eyes under eve-drop anesthesia. On the 30 other
hand. the right graph of Fig. 9 conpares the degree of
‘stinmulation in naked eyes, eyes wearing SCL. and eves
under eve-drop anesthesia neasured at the | ongest
exposure tinme. Fig. 10 shows a conparison of the
chatged eyest hie4,de@r9ecandf-0 901 Trid @k ath SOV EEnd §.M, 0.033, and 0.0098
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The subjects included 16 patients with tear deficient dry eve [15 female and |
male, mean age=62.4], who were subdivided into a group 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 eves]. and a control group of 6 normal subjects [6



the ocular. surface is not substantially seen neans
that the conponent inposes extrenely |ow burdens on
test subjects or patients. This is an advantage of the
25 lacrimatory conmponent (Thiopropanal S-oxide) in
clinical application thereof. [Exanple 3] [0042] The
effect of the [acrimatory conpaent (Thi opropana
S-oxide) on the 30 lacrimation and the dynam c change
thereof in tear deficient dry eve patients were

exam ned. 1. Subjects (test subjects) The subjects

i ncluded 16 patients with tear deficient dry eve [ 15
female and | rmale, nean age=62.4]. who were
subdiev] @edn agt=c2 la7)gr oup of 10 slight to noderate 35
patﬂﬁmjs receiving eye-drop treatment (slight to
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of detaribobfithe degree of stimulation (VAS) are carried out by the same methods as

25  described in Example 2.

[0044]
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 measurenment of the tinme taken for the stinulation
to be felt (ST), the 'neasurenent of the |ongest
endured exposure tinme, the observation and recording

of the change of the inmage (the increase in reflex

| acrimation) of neniscus, and the evaluation of the
degree of stimulation (VAS) aregcarried out by the

same nmethods as 25 described in Exanple 2. [0044] 3.
Results 1) The neasurenent 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 patient
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[Example 4]
[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]



that: (1) the anount of reflex |acrimtion induced by
t he exposure of a lacrimatory conponent is reduced in
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stinmul ation of the lacrimtory ggpnponent | ess intense
than normal subjects do, and the tinme taken for the
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xa ion itema) was exam ned. Furthernore. by
|ndmemghmEflex | acri mati on. the influence of tear

vol une 'we%ﬁéﬁs.egnlgtwga,eﬁssngyewag %gah&t 3%, mgud(remstered

| ayer was exam ne exam nati Qn
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speci cts
(tear lipid lavers extends slowlv over more than 1/2 of the surface); G3 (tear lipid

layers extends slowly on not more than 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) (G 1. n=30).



15 cases 19 nornmal eyes, and 71 cases, 104 tear
deficient dry eyes (excluding eyes with Meibom an

gl and dysfunction). 2-2. Subjects examned for itemb
In total, the subjects included 35 cases 35 eyes (1
mal e subject, 34 female subjects, age= 61.312.9 (27
to 80)). Al cases are tear deﬂ%0|ent dry eyes. 20
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Kowa Conpany Itd.). That is to say, the extensibility
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[Example 5]
[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 I. 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



5. Conclusion Significant correlation between R and

Grade was found. It was shown that the smaller the

tear volume on the ocular surface was, the worse the

extensibility of the 15 tear lipid |laver becane. On

the other hand, by exposing the eyes to the

| acri matory conponent, R incre d significantly and

the extensibility of the tear |1 pid |layer inproved

(the extensibility Grade becane snmaller)., and the

correlation between R and G ade was found

significant. That is to say, it is shown that when the

tear volume on the ocular surface is increased, the

ext mag nbi Heirtffecafd ithsedigey oh it sd.;ﬂa@yanh@gmb@)rh R \eR@nded

20 - pati e Lth. tear,.: iclien ry eye e ,

O A e e S s W T

t ealvereiegpeped /8 14csimpgnre campyneaf fTdiapsepanaldepxidpeto induce the

i nf tefleneRridbiiéh)@nd 8RIchav@l MR tekra@BHNBar volume before and after the
bove- nent i oned eﬂﬁerinental results, it was reveal ed
ha?“"gﬁ“mgvagmgf dry eye patients were exposed to

t hel004¢&kr i mat orv conponent of oni ons (Thi opropana

S- ox3 @@pject BRd fedodvol une was increased an tre

ext ensi on_.of t.he tear lipid |aver s facilitated. .

Thi s pr Ve SEHiSs iniBded 3 crird e Batatn atie g SCL tmafe subjects

ef f mear age: 2lof+1.6) edihpeutjend wereyasiedas wepEX@hpli dap ong and their

1d 008ks lveROexpB& dNi& bRty RGN 1aBGhNES Lo kiAEn Bﬁgggﬁ's il the

t . ft tact |en S and the te

vol Uik S RRREThTUSEDI: APl BEOHEG Aicbhe cepRsure, he tea
ex podumne meavirdroas (oéasardnaot ofithe oxdjusof raonenisc@dndrvature by
Meag Uit TRty "R} fR0HsOf alidorl Rl n‘éﬂ#iéﬁ@meaﬁr%ﬂggéb‘foleEK/gtion of

were the safe as those 1h the above-mentio ) )
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r ef MERPEd Wﬁgaﬁedb%ﬁfa%clﬁﬁé%éﬂﬁrﬁ@é thegpequias image Qigears on SCL

f oraragh@xt mrfded®9. peri od of tine. Therefore, eyes of
subgﬁggﬁ who had been wearing SCL all day long were

sed t

exp o the lacrimatory conponent (Thiopropana
205 oxi-d&jultSo i nduce the reflex lacrimtion, and the

change ofR {r@) heraseanfebri D24LE@07 (nveah Wik BakMdgrdafRdiation) to 0.54
20, 5 RS ST A o g on st
ey eweresggificantlylowsead frgm 81 { Add &4subf éris)S, Wikaromge:
21. MrhicBdd-PAiResisntd} R&1KS TeRS g a5k € ANTDU VERsecfrlds Blido 1d¥me
25I Onggrﬂﬁganﬁlt\}%nrger from 2.5+ 3.4 10 9.1 +2.1 (p<0.05, Wilcoxon Matched-Pairs
Signed-Ranks Test, Fig. 25).  Fig. 26 shows representative examples of R before and
after the exposure to the lacrimatory component.  Furthermore, 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.



10 eyes were exposed to the synthesized |lacrimtory
conponent of onions until the stinulation becane no

| onger endurable. Then, before and after the exposure,
the tear volunme neasurenent (neasurenent of the

radi us of tear meniscus curvature by nmenisconetry: R
and observation of the dynam cggof tears on SCL

[ observation of specular inmage of tears by
interferonetry (G ade classification | to 5: the

hi gher the 15 Grade is, the thinner the tear becones)
and neasurenent of Non-invasive break up tine
(NIBUT)] were carried out. The exposed eye was
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Test, Fig. 25). Fig. 26 shows representative exanpl es

10 WNIPESPREABAPPIATABILITE exposure to the |acrimtory
co 8ﬂ§nt. Furthernore, Fig. 27 shows representative
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tear..vol ume. 35 .\Wen the tegr vol une increased. a tear
| ayeffechie ipEeyeaan poirealpet @5 thg UFepsS excel | ent
ext®AsTlon of the lipid layer is obtained. It is shown
that the ﬁ%%‘)*?éslehttibfvéﬁfioﬁ N&hot BRfite®@ thBGeschipfish GBRe Move

| mproved. 3 rthermgre, it was reveal ed .t hat. by the
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t heinborpoatedds ehedfentifegy bemferemdeunme i n t he subj ects
2yeag%§% SCL; (2) the increase of the thickness of

tears on _SCL; and (3) the increase of the stability of

tears. THae foldowipg ggi;?rs are disclosed.

1. A method of diagnosing dry eye, the method comprising:
an exposure step of exposing an eye of a subject to the reagent for lacrimation
examination described in any one of claims | 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 eve of the subject is dry eve 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 eve. the method comprising:



it is confirmed that the lacrimtory conponent is
effective for treatnent of dry eye associated with
wearing of SCL. 10 | NDUSTRI AL APPLI CABI LITY [0056] A
reagent for lacrimation exam nation provided by the
present invention can be used for exam nation of
various di seases (for exanple, gdry eye) in which the
anmount of lacrimation is a determ ning paraneter. On
the other 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) in which pronoting lacrimation is effective
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S Ubﬂlrﬂé‘«bf fe@ﬁlo‘-’tuﬁm@@r &t 'remgl? af ih@@ear ¢Siline n%rei@e qjse(g(/i%@d o a plurality
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1. ..0r e ,de of stimulation is
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tear volune of a su ect in an?jlnltlal state (the
r

2 i tial COBH OB SUEeBL YRR aoﬁearexasw Afthg subject at a
ev ecenfairt thee peibj et tHectarhef theagentre f@p; andacri mat i on

exam nat ia%te@ﬁ%[i&b?tgp bf‘de‘rf@%ngngth%t thE le?é Ol sﬁb?ec:i?> is dry eye when
the obtained tear volume is smaller than a normal range of the tear volume.

5. The method of diagnosing dry eye described in any of 2 to 4, wherein the

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 eve 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
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15

2

5 a tear volune neasurenent step of neasuring a tear
volunme of the subject at a certain tine point after

t he exposure step(a post-exposure tear volune) and/or
nonitoring a increase with tine of tear volune until
that tinme point; and optionally, a calculation step of
calculating the difference in gge tear volune in the
subject between the initial tear volunme and the
post - exposure tear volune; and 10 a determ nation step
of determining that the eye of the subject is dry eve
when the tear volune increase is smaller than a

normal range of the tear volune increase. 3. The
metdstdmofinglihagnoysiphgn dr inpeyeddgrortidrest voturde isiheekd
the incrgasg nkdy oftm&ﬁtoﬁﬁgta%ggreye*%%xtq f'iirkee\rea ?ne%od
the tear. volune increase is divided into a plura

of CB'FYRs according to the degree of severity of dry
eves in aovandesar aoldmieynchSuremasisstdpydfmgeablrihg axeseasene of a
W'tsl[] bﬂﬁamm{lﬁ@{ate euiqﬁlap{eth(ﬁuﬁ'lg)nge of the tear

vol u I ncrease, e severit eye is

det er i néd ex&?SUfASW@tOﬁ%POém@Mgﬁeéa ﬂ@mr {p thy esagedor lacrimation
nmetdiadinadopddssiitied: in any eﬁ\@p@wxnmsstt@p of exposing an eye
g;a% ﬁgtb%g%; é%@?} r}gegéﬁ?lﬁgrg%tgpoorf mea%:urrf rgr%ttear voh{me %fthcéﬁ.lb)ect ata
a tEHFINGEIC RNt REaSe éWt‘ms‘fe@p{a @PStﬁéa%fq taer wolurae;

ngl unme ok ctlbglasajt@cst oatcu&tlnﬁeﬁﬁeadlﬁeﬂeth@l‘% ﬂ%ﬁr ‘ﬁfhﬁlﬁé in the

t e determn

%uﬁjte?tr l:%tevt%‘eept[l& mﬁépgﬁy\{oq%rﬁg glpd the 8f>st eﬁgosgﬂebﬁeg ‘f0|‘|“§e dxrng;

eye when a dgt§Em g R ) Srﬁwn@leémgwﬂmmeng egatel|agad diffenance in the tear

n orvsBlmd @ng theQi fiérbiRettiRa fway QF&MSIvialcTﬁ%thHQQnﬂfar procedure

d
IR0 gEePn M8 S PR ks 2 rlafhe SOV 0 i réhice K EaEk and tha
Smerfi YaWwEone isrigatayee when the diiernngt infncteasadi mat i on

exam nat OUFhedﬁ&ﬁéd @ﬁﬂoﬁlfbrﬁg)é Rbrek of Qvenity MTAIHEENR dslifbed in 7 or
ex S ent f or acr | n‘a(%l on. exam nation to

t he &y re(‘ﬂ‘thf’ Le ' %?J ésthassuregéléﬁ‘ﬁ'ﬁlr? Weof tF4f rgeniscus curvature.
non-c ont é@tThmm}eqd of moroneg Hediegfee wbsaveotyi afgirme gedpsaed in
of HQweNitd Y, vﬂferé’ﬁ Mleee)(/@ of h %Jg@qmgosea% %qp{deﬁﬂ Qgiaﬁﬁﬁlnatlon

exposur e . tep of 0si ng ah eve of a subject to
r edgaRtA '?'”Iaa'tornlcﬁ’ﬁ ARk ani nat i on descrl bed in any

ond00¥%]clains | to 3; a tear vol une neasurenent step

of measunjng,Q o‘i"é‘@(ﬁm}ﬁ&!dﬂr@r Plodhdife ac‘HP}n%ﬁ&orﬁé rofhoter composmon,

certain ti point after t st ar posur e

st ep° CURPUA ‘Sa[eﬂéieépﬁlbﬁét‘? Eﬁﬁ%’ﬂ'&f heméqaltirmy'a: conpari ng
the obt a[Clethitab&rrmutd &Ime With the tear vol une that
has been previously obtained by the simlar procedure:
and determning that a synptomis deteriorated when
the tear volune is reduced and 35 determning that a
synptomis inproved when the tear O\Lol ume i s increased.
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wherein R represents a C,_s alkyl chain.
12. A use of a compound for producing a facrimation promoter composition.

the compound is represented by the following chemical formuta.



8. A nethod of nonitoring a degree of severity of dry
eve, the nethod conprising: an initial tear vol une
nmeasur enent step of neasuring a tear volunme of a b5
subject in an initial state (the initial tear volune);
an exposure step of exposing an eve of a subject to
the reagent for lacrimtion eggm nation described in
any one of claims | to 3; a tear vol ume neasurenent
step of neasuring a tear volunme of the subject at a
certain tinme point after the exposure step (a
post - exposure tear volune) ; 10 a calculation step of
calculating a the difference in the tear volune in the
subj ect Bdteween foreild 9iti al tear volune and the
post - exposure tear volunme; and a determ nation step

i ncl udi ng: conparing the calculated difference in the
tear volunme with the difference thatgwas previously
cal cul ated by the simlar procedure; jand determn ning
that a synptomis deteriorated when tie difference is
reduced and that 15 a synptomis inpr ¥ed when t he

di fference is increased. The ne 47 of nonitoring a
degree of severltyéf ibed in 7 or 8,
wherein the tear v =dhe S neasured usi ng a radius of
tear neniscus curvature. 10. The nethod of nonitoring
the degree of severity of dry eve described in any of .
7 to 9, wherein the eye of a subject is exposed to the
r eagent [y

non- cont ﬁa%tThﬁg]%%]H&%; F%ﬁgd%%ij% W ereaﬁ th acrlmﬁlonopl‘rloraotfr
prd@G@Pﬁ@mhmwa%¥ﬁﬁﬁﬁW@ﬁ“ﬁﬂﬁN@Néﬁnbﬁﬁbb§VQ|on t he
compound i s represented by the follow ng chen ca
formula: [Chem cal fornula 8 S+ 25 wherein R
represents a G _; alkyl chain. 12. A use of 'a
conpound for producing a | acrimation pronpter
conmposition. the conmpound is represented b%the 1.0
110\ 6U chem cal I'orrmula. 36 [Chemical fornmula 9] |
S+ H3C 13. The use described in 11 or 12, wherein the
| acri mati on pronoter conposition is used for
prevention or treatnment of dry eye.



LLOYD WSE 37 CLAIMS 1. A reagent for lacrimation

exam nation, conprising as an active ingredient a LLOYD WISE

compound represented by the foll owi ng chem ca

formula: 5 [Chemical fornula 1] | R/ S+ wherein R
represents a G _; alkvl chain. 2. A reagent for

| acrimati on exam nati on, conpri3gyi ng as an active
ingredient a 10 conpound represented by the foll ow ng
chemcal formula. [Chemical fornmula 2] S+ H3C 3. The
reagent for lacrimation exam nation according to claim
1, which is used for examning drv eve. 15 4. A

| acri mati on exami nation kit, conprising: the reagent
for lacrimation exani nation GkddMSng to claiml: and
an exposure contai ner used for exposing the eve to the
reagent for IacFinaLion exam nation. t{he exposure, .
cont ai ner® RRET LAEE MG OR BYAIY INURE- EYUBPY SNGASANACRY jeredient a
whi@mpohed rep@semereby thie dalavieg elafnitadaesnitihe eve after

st he reag@@ﬁﬂﬂgmuggﬁmyﬁiion exam nation is placed LLOYD

WSE 38 1n the exposure container. 5. A nmethod of

| acri mati on exam nation, the nethod conpri sing:
exposi ng an eye of a subject to the reagent for
lacrimati on exam nation 5 according to claiml1. 6. A
met hod of |acrimati on exam nation,()the net hod

conpri sing: an exposure step of exjposing an eye of a
subject to the reagent for lacri ion exam nation

according to clain11;e§nd 10 a stigwl ati on nmeasur enent
step of neasuring a | h of i4 fromthe tine when
the exposure step is start 0 the tinme when the

subject feels the stinmulation, or . a degree of
stimulation felt by the subject at a certain tine
point after the start of the exposure step.

wherein R represents a C,_s alkyl chain.

2. A reagent for lacrimation examination, comprising as an active ingredient a

10  compound represented by the following chemical formula.

[Chemical formula 2]

0

|
Hac/\/ S

3. The reagent for lacrimation examination according to claim 1, which is used

for examining dry eve.

4. A lacrimation examination kit, comprising:

the reagent for lacrimation examination according to claim |; and

an exposure container used for exposing the eye to the reagent for lacrimation
examination. the exposure container being used to cover the eve in a state in which the

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



15 7. A nmethod of |acrimation exam nation, the nethod
conprising: an initial tear volume measurenment step of {oYDWISE
neasuring a tear volume of a subject in an initial
state (the initial tear volune); an exposure step of
exposi ng an eve of the subject to the reagent for

| acri mati on exam nation accordi ggret oclaiml; 20 a
tear vol ume neasurenent step of asuring a tear

vol une of the subject at a certain time point after
the exposure step(a post-exposure tear volune) and/or
nmonitoring a increase with tinme of the tear vol une
until that tinme point; and optionally, a calculation
st epn efc B @ntdngrt he difference in the tear vol une
in the subject between the initial tear volune and
~the post-exposure tear volunme. 25 8. A nethod of

| acrsi mat i érmahahofiiadrineniontekamimetidrothecoafod sinmgisiran

exposure stRRinghy w&sd ﬂxgje‘rémto%{eere%en@ fcﬁl‘f?érﬁ‘?attlok i ation

rea%ent for Iat‘rl tion ‘exam nation accor
&l aiffeolding fRyclam kar vol ume neasurement step of
nmeasuring a tear volume of the subject at a 30

cerfaai n thng. e J}tlacqfnjia?ironteyﬁnﬂxﬁ&s WS mg’tbecpcomprls&:r]gal m

met hod of | acrimation exam nati on’accor
7, wher ei # ©tPESYeAleP o BIN9ABE 28 eh%%t%’flﬁ“é’!f%@lth‘gfeagmﬁqrd@rlmatlon
of tegahina®on &corslingld ¢RimNneand35 10. The met hod of

lbacr i mat i L rﬁ&(@?&rplﬁgelsg%m%%g Ed})fnrg?atsgnr(l:l a en%tgm oftlme feom the time

the exposure o or
exam§AtheoPewire fiep invearief tq the tisiebyhantth¢ sbjest feslspshd ghmdation, or

i N a degide oDKRInAGILL TR B the subject at a certain time point after the start of the

exposure step.

15 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 examination according to claim I;

20 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 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.

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 (o the eve of the subject is

accomplished in a non-contact manner.



