*159159* *@00002* 1 DESCRI PTI ON REAGENT FOR
LACRI MATI M NATI ON AND METHOD OF LACRI MATI ON
WEWFECHNI CAL FIELD [0001] The present
es to a use of a ronposition having an
effect *1o159* pronoting | acrimati on. Mre specifically,
the present invention relates to a reagent 10 for

| acri mat | natlon and a nethod of lacrinmation
exam W\“\@M“\\m as a |lacrimation pronoter
he present invention i s suitably used

for d| agee®t's and treat meRESSGRIPYFION BACKGROUND
ART 15 [0002] The lacrimatory property of onions is

Sul fur - conREACEN LRORTAL %@fﬁ. o@ﬁ‘ﬁmﬁ ggﬁfN%ND
| %} OFL éﬁNRA‘T X{A (an

(Thi opr opanal ME
adliinase and | acri rrat ory factor synt hase (LFS), and

t her ' property of onions is exhibited

( Nat Egéfg\g‘aﬁlgﬁ , 2002: non-patent docunent 1, JP

Pat el00No. 330305: patent document 1). Since

t h' opr opan@ale pfes@(tl iffeentidn V@itédﬂda&jse bf a tempusRdUMading Batffect of

t he %aglrot}f]gi %gre saec%iéa tﬁé ﬁt%sér? %V%?O%%‘@la%s toa reagent

rrn
iher @byacnman@wwgnnﬁ@nraéd Iaéﬁ@ﬂll%icqf Iwama@ﬁn Wnﬁeatma%%ll as a

f r OmaEhﬁaﬂlcﬂpﬁrbﬂi@{er ld)rﬂﬁtﬂi{tlolﬁuf trhe pRsdne inviehitiod iS sliitwdLigised for
his lacrimation is carried out

VI a glaglec?siseag??re%tmegg%fa%ee)é% of lacrimation known as a

reflex loop, that is, the nerve systemi ncl udi ng
SENSBAY'KERVAIND Al;nai n stem - parasynpathetic nerve -
#?crg@?ﬁl\/gl and. Tears (lacrimal fluids) forma

efr e filmon the ocular surface, protect the
epi t hel i alThedndrimasory prepesy of apiony s gl knofp o he onion cells are rich

i nf et PRENCS0 G Mﬁp-antﬁlhﬁngﬁixﬁdWﬁld a|A aRtilngtony Edimponent

nutr nts an Decr e

dry oprepgga d%&gfgﬁ n?rﬁte? Z anS NERe gb m%ﬁluga g%lj f'a%ﬁmatory
cel | Bictdr yyrghrsg (LES), ansl t erebbebqnmanbatmomm oemg ilSr@thtbhtéd (Nature
epi t e, bpsndos: Qfo@l%fateﬂf‘ﬁ’oc‘(lﬁfehDUSP ?}it‘énﬁwam patent document 1).

é\gf ?5@'&3 &qurwn?l?é %ﬁ*déé%mqatelg\}gﬁ{f%?sgr%gd (f‘hak th lacr1¥natory component
stimulates the mucosa of the eye or the nose during processing of onions, thereby
allowing the reflex lacrimation to be induced from the lacrimal gland. Furthermore, it
is 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 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 1: JP Patent No. 3330305



the nunber of dry eye patients is estimated to be as
many as 22 mllion. While the lacrimtory property of
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area of food processing, it can be a research thene of
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and the application study thereof. [0003] Patent
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I NVENTION_[Problens to be Solved by the Invention] 5
[ 0004] W ti¥pr-pasen deqgreat hdNaurst4d o, %%0%0,2 an obj ect of

the present invention is to provide a new application

of a j of onions and the anal ogous
comgtﬁbgﬁgﬁépﬁl n-the rrpédi_cal field. 10 [ Means for
Sol vi [Reptieres PrbgtSiobied by theoovBLtiooy t h t he above- nenti oned

obj emloo4tt he present inventors have exam ned whet her

or not the,lagri.mtory .c nent of ,oni can ed .
n Vacr | et (B ERARhCRERERET, (B A R PR MR i
t her pro#ide iadewrapplidagon ot lagimaigry eipodPRicA gBions asl the analogous

Fi 1 s¢dn¥pouhds RevebBin theRb@EdIField he ef fect of a
| acri matory conponent of onions on the |acrimtion

was exam ned. As a result, the follow ng findings were
obt alMesss fqrSolvimpiePeehlenyd] une i ncreased within a

shor foobsre and the change in the tear volune was
transi ent esult su

LS ests that the |lacrinataory .
conponent nggfef%SY‘ai'ngg?g‘gog‘Jthr %Ipéeﬁ‘fn d?velng%sr?%teff%rﬁlfled
and whethertdtaouthe lachisnatoy cefopanentot! opiond garebeuspd dulaenimation
SLdeeﬁ%iﬁfﬁfotﬁ§ b caﬁ%tulé‘&fe;s a_ttﬂci.r§perug§ fblhlg ﬁf@&‘u&r%h@ce%@@ses.

e Lacllnat or CcCOoNMpo n | S .T.or acr | 1-0N.
Rant R BiroRhd EBPRRRS eféegﬁoféaeﬁs%w-éjos{ SHoRE o ffiops o he
t i melacqimytionress exeminedf Ape resybisthefollpwindfindingswegse obtained. (1)
ex 80$Eegte§10vcilﬁ}ﬁe 1n?£éﬁ§d€ﬂ&¢'iﬂﬁﬂ/a SDRRE Hﬁc% the @B4rgB @ iheflear WABime was
I hauced. | e 0 r e S _NOot exposed . .
(nontisbl et gy BilF et ke HERmBlhy SRR fstyegve asa
c onpssimeiantjof daceimiatiomardetbatithanse shergafaloes my pprstuenatyaddverse side

and taats, WEGAheEDthistredudt H&R6 HABwaed BB 1RBRIALrE céthptthent is used for
i gh therapeutic effect can be obtaine

degr BEOH O PR SO REL AR OF SHRGAA I & Shor time. (2) When

i ncr emsddhe Afes ef a subgechiyay exposadt t threddcrimatdiyrmgsipapens, lacrimation

obt ajyRelduded it HRIJMRYE @ye thBt WAMoE¥pos@BlnoRRkSosed BRe). This means

effects, of t.he |acrimatory c qnent t%fn oni ons. on .t D€ 4 that when

| acr &%@’F MUERETY REOP OdVﬂtﬁ?f 32‘@% AP BT N e e et

25 aitisessed a5 2 thewpewid g, mdghf therdbewis effesteanbe abtaiagd, 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.

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



30 (3) Also in dry eye patients, the lacrimtion was

pronoted by stinulation of the |acrinmatory conponent.

This result indicates the probability that the

| acri matory conponent can be usgd as a therapeutic

drug for dry eye. (4) Difference in tinme taken before

the stinmulation of the lacrimtory conponent was felt

and in the degree of stinulation felt by the subject

was found between normal subjects and dry eye

patients. 35 Therefore, it is suggested that the .
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subj ketimatigdindopd by sheiriudaiion of therladiangiery somgprengaseiciadex

i 5 lt Q%ﬁ)&%@%lg%iﬁﬁoﬁb@f dry 864 butalso GRe (Méi’mt _ﬁrﬁu?@l obmg Wity of dry

a sli ...noder oup of dry e atients. a

sev e?}g QPitiBH @r@ bggf’en 6%{ Sélg{%t.s %ﬁg@eeyf: ipﬁ%"i“ﬁsggh erF%grY olume

t hat retureedsoghaihitiahwolamme withirod shorttime afer itherstimudaiion @f Big

t hg Fﬁ&isiﬂhh:o%t éd?rﬂbo%fentthﬁlé bbCdivdrRt Qhys, ?tqg@memd %&t, aatl only in normal

t e HERSPrP AR “Br e RatuED o b B boPiBgR fonfhoRdhr i

tondiraisiensand B3t thipadysesh effestsridl the emlarcsvst%’weﬁw oggur.  (7)

palt i Rﬁh&ggthtﬁﬁ@axﬁe%"e dV%lJe%I _Hﬁstinﬁtgftwm fﬁﬂnh tHe l&dﬂﬁ;du{t&&:bﬁb?nent reported

vol u i.n.as ime after .St Lon

Ve O sathstiBss S Dlicrot bR el Al A @ L& bRt ot

suggestraet tofrato, (i.aono githylation) abthaghd okilip prasmisatiagy, gndgposeffect on

in dipy cﬁx%{leqliﬁlﬁildf@ﬁ‘é &ulér@@rtfﬁfefv%tob%rvétc{]h‘-ftef gﬁrekifﬁh@l??h. tThese

conponent. i.s ransi en nd t.ha e adver cts
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ot utneed® DR Rapd by ST Y Le B Boeadhden e

t he kxamitost ¢amonanteanbe efeklaepeatsdly fohen exi¢ndpétimgm of

bhe gouk@r surface was observed after the exam nation.

These 15 results indi.cat.e that ther re no .

subst ant i 210 i as & LeHatich ARYnRE. Be SRR teH by bsep avidely used
| acr Thaqwntitativerpondnatioornf tdaes meubagslassifielaete either a measurement of

Ther gk QiR unt¥Teitrintiioh &EIuk SR6 S uI SIFRANBObcUl & sUFRE RS
ent for s a thera

a rea am ni dry..eye. or eut.i ¢

i ugreraramt of R L e PR Ry o IS RELE example of the
@5 f efrmer mdasgresntisftec$ahimten test c Un theaFrbirmigatesy e amount of tears is
lacr h@%%cﬁkwi@l@ﬂ%ﬁ%‘ﬂ‘ﬁlt@ﬂf@@ﬂnb@&d uheferRd 88LY fdr® mdites. In
O kR0 o TPy YT g s o 10
The oomanhs tubjecyie dingapded ae bonororal.t i the peier b@d),/ when the length is not
cl asgiofd @sh 5 Hir® tRé §UbRIct B JTRASWHIGT BN Diry ehdie RutRuRtof @f
Lacrimation i d Ed st.imul ation.on t%e Qcul ar atients who
80 1 Ao kB EmEMEY® B W RECTAL S VBIATRE I Pty patients w
st i nbdvatepoheliahabnopnagisa tatlioasulag ambice. oNetdrdelzss, pipehripg alternative

Meas preRR O txdnsinkth rRGRbd RBMbebE8dveldpbd, tReS hediier PT has been used for

test 1’T1011:‘Cht ar??@d’lynetarsqf tears is

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



measured with a strip of filter paper inserted under
the eyelid for 5 mnutes. In general, when the length
(distance) of the filter paper wet with tears is not

| ess than 10 mm the subject is4diagnosed to be
normal . On the other hand, when the length is not

nore than 5 mm the subject is diagnosed to have a dry
eye. Because of its 30 invasiveness, the Schirmer test
is a very stressful exam nation for dry eye patients
who have epithelial abnormalities on the ocul ar

sur f method Neing p faseimatosy cernprignii ligle iayasiei v Ehusethedryantass’

ex amnRadtig %M&rﬁ&ﬁthbﬂﬁ@ u%&’&h@ﬁ@ﬂmatbfﬁoﬁﬁi@hémlf onions allows

b
f ndleasg@vaveﬂﬁm%q@g e PR S PO S il e
the | acri rfent mey)theBBarg]@n-p@ﬁégmonﬁtra@dﬁb’q’qghq;la@fl%ory component of

ps ef t&%aml ShoWe& thedsur@natibh BEEA DA n()?dtﬂ?h&%{all OubjéceAgRAals) dry eye
In e

compBRERE TREIng AP PREARTTHIES B PR PRI RLLct n e dpy o e the
be glagematory eommment@fivaions errvarssd sva thimpeutisalrug for treatmg dry eye.

lacr ﬁ%e‘nﬁﬂreeéﬁﬂw tH@Ia’cﬁﬁaﬂ)r)‘T%rK‘éﬁﬁeMSdf réﬁleoﬂls h%sgﬂlglma@ﬁbhatlon effect,

ittle in
VoS Th s abhomer S Bt ARt L Prrestment o ot
Lacr bmtgidor gyecunplomearious Hisoriersn fr athichprompeéensof lagrimitipa may have
Iacr&gg&hggfgﬁ@g1natlons than the existing Schirnmer
t est the other hand, it was denonstrated that the
| acr ry conponent of 5 onions showed the
| acri mat i chhegfrésest invantinohasbgey amm@lsh@mgp@cqnsthbgbove -mentioned

al S?re@é&ckﬁié@ults%ﬁ |1sed'bt1ﬁprﬁ@d/bﬂf‘tﬁe ?d]lowwé écﬁ‘tﬁpoﬂ@rﬁ@r malities
on e ar s

Phcr it ory FasRiGHaRT it 1on HKOR CAR o “HPliyBesp agtive ingredient a
t her epepiund represgnted by thredallowigg ¢hgmisyleformibar t her mor e,

since the l@ghlitRtHMI£omPOonent of onions has a high

| acrimation effect, the lacrimtory conponent of the
present invention may be used for treatnent of not 10

only dry eye but also various disorders, for which
pronotion of lacrimation my have therapeutic

effects. [0007] The present inventi@n has been

acconpl i shed based on the above-nentioned research

results and is conprised of the fol|ow ng conponents.

15 [1] A reagent for lagrimation #i nation,
conprising as an active®™ ™ gredi compound
represented by the follown em cal fornmula:

[Chem cal fornmula 1] wherein R represents a ClL_5 al kyl
chain. 20 [2] A reagent for lacrimation exam nation,
conprising as an active ingredient a conpound
represented by the follow ng chem cal fornmnula.

[ Chemihemin R oepresests 2]C1-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]



5 [3] The reagent for lacrimation exam nation

described in [1] or [2], which is used for exam ning

dry eye (diagnosis of dry eye). [4] A lacrimtion

exam nation kit, conprising: 5 asreagent for

l acri mati on exam nation described in any of [1] to

[3]; and an exposure contai ner used for exposing the

eye to the reagent for |acrimtion exam nation, the
exposure contai ner being used to cover the eye in a

state in which the inner side thereof faces the eye

after the reagent for |acrimation exam nation is

placed in the exposure container. 10 [5] A nethod of

l acrimati on exam nation, the method coNpri sing:

exposi ng an eye of a subject to the reggent for

| acrimati on exam nation described in gny of [1] to

[3]. [6] A nethod of lacrination exanpgation, the

met hod conprising: an exp stgp/y} exposi ng an eye

of a subject to the Hegegent for Crimation 15

exam nation described in any of [1] to [3]; and a
stinmul ati on neasurenent step of neasuring a |l ength of

time fromthe time when the exposure step is started

to the tinme when the subject feels the stinulation, or

an degif&le Of reagentfiontacimatiel examjnatine desgtipesoin [Bltord?2], which is used
cert fjr RxdchilgRRY Bye @fpRbsid dRIrpEt of the exposure

st ep. %%5[7%|A net hod offlagglnatlon exam nation, the

met hod [EorfpACEARON SAMMAHER Xt COBTSPSi ure neasur enent

siep of measagemdoratravationskammatién descrshedjieaty ¢f1hte [3]; and
initial stateRpdduRecdnBiider dbedfBAExpbGhs MR )eye BIKhE XRAGSM TS lacrimation
step of .exposing an eye of the subject go t he reagent hich th
For | SRR e AR RAPINGHOSS EPH e YPT g Ay By Ty n which the
to [ Bher @4 thereeffacaschanre aftenthe reagenttfostammaionresamunatiog is placed
a t e@lthy Olgaoke @bnchiagr. Subj ect at a certain time point

after e expqQsyre, st.ep.(a post-exposure tear val ume)

B or Dbt ag SHT R RGOS isthog £ ShndSeeay

vol ume untexpoditgadn dyiew a pahjedt to thedeagoptfookartitgtjongexamination

calc&kgﬁ&gnngﬁﬁgfﬁﬁup%bculating the difference in the
tear volume in the sybject 6 betwee thgoinitiaL t ear

vol urre [8hd* Mg sE tacEppdulPemimions 8¢ tikod CBPPATREL hod
of | acri meniesposmrastemettexposing dneeyrwif h oubjew npthic s¢aggnt fanlacrimation

X POSULEnRoRRIeQkibEX ROKYRI[ANo B Carf @ subject to the

reagent for Ja?rlnatlon exam nation described. in any .
of [1] to a[séx]mu ajjog measurement step of measuring a ength 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 [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 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



5 a tear volune neasurenent step of neasuring a tear
volunme of the subject at a certain tine point after
the exposure step. [9] The method of |acrimtion

exam nation described in [7] or §8], wherein the tear
vol une is neasured using a radius of tear neniscus
curvature. [10] The nethod of |acrimtion exam nation
described in any of [5] to [9], wherein 10 the
exposure of the reagent for lacrimation exam nation to
the eye of the subject is acconplished in a

non- pweeache ingtinh taar velame apd the@obtraxpp e fSRtoPHErRe.

COITpOSI 52' Wmeﬁ@ﬂ‘%ﬂla@ﬂuﬁﬁhcﬁﬁex@ﬂuﬂt@ibh \tBe mbﬂBGM esthsding
conmpound represent e ollo

f or mul a: éﬁ%‘}ﬁuﬁe§| Ps gfﬁ%‘rs};{‘ eifgwf mg%béecgmé%e rea ent tl acrimation
a C @‘a@‘@t‘hwde@hmdﬁm apy 2f [1At¢ Bdrandat i on pronot er

cpposi ti Qﬁear%ﬁﬁrﬁ:‘ rﬂéa@&eﬁﬁn@@e;ﬁ&tm%%rﬁ@gi t85H @Nimeof the subject at a
compound ﬁ%ﬁ %g qﬁ %ﬁ t he Qol omnng chem ca
f or nifFAn EhRIHGAET FG RIS Po- ~ S. H, C~ 20 7 [13]
The | ag9]i rilﬂulelnmnhqolmfrmtmatlomnmslnatmmrﬂe@m@@d irolgd of 8] whdrein the
gr [ &2d vorihd Bhnéa§ur@§§§n SPardlL@ro?Y@atFHeﬁﬁc@rch\faﬁﬁé ment of

ry ey acrimati.on promo
T T aH o st B 00 SRR G fethatoed Foul 4oL o). wherein
of [hepxpoufek@lhe raagstnsfoatacemptysruc)@rrum’qmaltm@p eys edthe @ubject is

eXPOgicHgp %e@Yr?a h&l &clm@acf ﬁ@g@ﬂt for lacrimation
exam niJLI on, e| n osur e contai ner.

use .0
cover é eye | 121“1&%&08 Pf Otv%ﬁomolslﬂgn Cﬁﬂtéllrnl%ﬁ g5 an ac{we
t her isgfedfeat®sonpraind yeprestnted by Hs fobewingahdninal fommie:er

conposi ti Q@himicaltbAs@g3j N the exposure container. 10
[Effect of the Invention] [0008] The reagent for

l acri mati on exam nation of the present invention can
pronote |acrimation of a subject by stinulation given
in a non-contact manner. Therefore, a |acrinmation
exam nation using thereof is |ess i(ivasive and |ess
burdensonme (painful) to 15 the subjgect conpared to the
currently used exam nation nethods.

S+

N

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



BRI EF DESCRI PTION OF DRAWNGS [0009] Fig. 1is a

t abl e showi ng Thi opropanal S-Oxide, a |acrimatory
conmponent of 20 onions, and the anal ogues thereof.

Fig. 2 is a summary of synthetic7reactions for a

| acri matory conponent (Thiopropanal S-Oxide). Fig. 3

is a synthesis schene for an internedi ate product

(1- propanesul finyl chloride) used in the synthesis of

a lacrimatory conponent (Thiopropanal S-Oxide). 25

Fig. 4 is a schene for synthesizing a |lacrimnator o
conponéht] Thehicoipragipa peimot@-coripawstior deseniedan [11] or EIIZL which is used
i nt efﬁsg@v@ﬁt%nnﬁ%gﬁﬁkn&&f-@y eranesul finyl chloride).

Fig. 5 4ﬂovxrlg1 an e%&gsure gont ainer 1 used in Exanpl es

of the[fy ¢S BRTMAGRIRTP SR LEOPIERE] s 5 perspect i ve

vi ew of arthehpisaticn onotar erenposition dejseifed ingang of §Hd to [13]; and

F g. 5b shawepautledodialReuseanbi Sipbah AeRfito tHtaefeROBY IR rimation
cont ai ner in sh

1 cI.o§ed stat e, rgo FI.%J]. gt ows,a basic. ...
conf PRIFRANOBRVITCIA Ty BB S FIdHRTt 8P (e T ke gxalipt dgen
of twhichthesiendr sideviemedf dares Fiegye Aftérshealagrimptipnspromotey composition 1s

t he ﬁggﬁqhghechpgg&p@@n%etnhe ocul ar surface of an eye
to ether (left columm); and the effects of a

| acri mtory conponent delivered via nasal passage
(¢ i gfiffecodfubmdnveBonki g. 8 is a graph summari zi ng the
neasghpggent results of the length of time fromthe

exposur e a lacrimtory.conponent to.the tine of the

stinul ati glf‘i‘eff Fgesht EP{gfaPr‘m%‘gP“t "ﬁ‘émé‘t?ﬂj”ééfthf gﬁf)“.’“té“rff‘{;“.’“ g promote
i s alagrimptiorodfiapabjecigytshisuditign gissn ot a gen-pertaet imanner.  Therefore, a
'F_ndufa%gmgﬁfor; %mirﬁﬁi@&ﬁﬂﬁﬁtk@f‘etoﬁisl lt?sﬁ AvVERHe E{YC%] Fétgsl_ 'Mﬂ&?b?ﬁ (painful) to
ig. .S a graph show n e ange W i, e o e
él%gr@&ut?sl?c@?‘l%ﬁffg%fq tgﬁcuq%’ﬂlﬁé‘é%fw Hgiop s e of a

| acrimatory conponent. 5 Fig. 11 is a graph conparing

the BREEFPHIIEARIPTION O DYRAWINGS Wo minutes after the
st ar&)ﬁg?ﬂtthe exposure of eyes to a lacrinmatory

conp Fig. 12 is a graph summarizing the
rel ati onsHiig lbieawednshohéngeRidograpanat §+0xidsd, a larimatory component of
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25 Fig. 4 is a scheme for synthesizing a lacrimatory component (Thiopropanal
S-Oxide) from the intermediate product (1-propanesulfinyl chloride).

Fig. 5 shows an exposure container 1 used in Examples of the present
invention. Fig. 5a is a perspective view of an exposure container | 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).



exposure of a |acrimtory conponent between dry eye
patients and normal subjects. This graph shows the
conpari son of the degrees of stinmulation in nornal
subjects, a 15 slight / noderategpatient group, and a
severe patient group at the | ongest exposure tine.

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 t
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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



Fig. 27 shows a representative exanple of the specul ar
i mges of tear on a soft 10 contact |lens (the sane
exanpl es, before and after the exposure of a

| acrimatory conponent). Fig. 28 shows sone
representative exanples of NIBUT of tear on a soft
contact |lens (the sane exanples, before and after the
exposure of a lacrimtory conponent). 15 Fig. 29
shows a nethod for evaluating the thickness and
stability of tear on a soft contact |ens.
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25  [0011]

One 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 eye. Ophthalmology 37: 765-770,
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di splay termnal)], wearing of contact |ens, severe

ocul ar surface di seases (Steveng-Johnson syndrone,

ocul ar cicatricial penphigoid, and the like). In this

patent specification, however, the term"dry eye" is

used in a wider sense including 10 synptons such as

dry eye related to conjunctivochalasis and allergic

di seases of conjunctlvaaé yness, congestion,
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Thi ofpe eRaRAhg §wgﬁﬁggngﬁglthe anal ogues thereof can be
pr epar ed tEL Fext tion and purification from
natural sd a G"ME8Pwi!se, these compounds may be
prepared by chenlcal synt heses. Thi opropanal S-Oxide
and the anal ogues thereof 10 can be prepared with
reference to J. Agr. Food Chem 19, 269-272 (1971), J.
Am  Chem Soc. Vol.118, No.32, 199%; 7492-7501 and JP
Pat ent No. 3330305. [0013] Depending on the

preparation nmethods and the forn1ofFuse there of, the

reagent for lacrimation_exam nation{ of the present
i nvention may be providBd in a 15 of an et hyl
et her solution or the |ike. appropriate anount of

an active ingredient

20  wherein R represents a Cy_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]



in the reagent for lacrimation exam nation of the
present invention is an anount capable of obtaining
the intended effects (that is, an anount with which an
effective exam nation can be pagnforned. For exanple,
in the case of exam nation (or diagnosis) of dry eye,
t he anmount neans an anmount sufficient for the

di agnosis of dry 20 eye, or determ nation of severity
of the dry eye condition). The anobunt can be

determ ned taking into consideration such factors as
the kind of active ingredients or the anount for a
singl e dose. \Wen Thi opropanal S-Oxide is used as the
active ingredient, for exanple, an appr@priate single
dose of the active ingredient can be deferm ned as
follows (see al so Exanples below). 25 Fifstly,

Thi opropanal S-Oxide is synthesized in ordance with
t he met hod descri bed inA;;//Rng\Egggﬁg oc. Vol . 118,
No. 32, 1996, 7492-75@LCA0 prepa an et hyl ether

sol ution. The anmount of Thi opropanal S-Oxide in the

solution is determned as follows: | | of ethyl ether
solution is subjected to HPLC under the follow ng

conditions and the peak area of Thi opropanal S-Oxide
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abovlél t %écaq?%ggagjﬂg g%qﬁnrﬁgt?gnt éf(%gé pre.pent 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
in “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: 1 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



20 lacrimation exam nation is provided as a part of an

eye exam nation kit. The kit consists of a dedi cated
cont ai ner (exposure container) used for exposing a
subject's eye to the reagent fqp |acrimtion. The
container is used in the foll ow ng manner: a

predet erm ned anount of the reagent for |acrinmation

exam nation is placed in the container; and then the
container is used for covering an eye with the inner

side thereof 25 facing the eye (as a specific exanple,
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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 It is 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



exposure step is started to the tine when the subject
(test subject) feels the stinulation - (denoted as
stimulation tinme, ST), or the degree of stinulation
felt by the subject (test subjegt) at a certain tine
point after the start of the exposure step. In this
enbodi nent, the stinulation time (ST) or the degree of
stimulation are 20 exam nation indices. As shown in
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hi gher th ree sever | beco
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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,



Therefore, it can be determ ned that the eye is dry

eye when the tear volune increase is smaller than a
predet erm ned tear volunme increase for nornal

subj ects. Furthernore, by cl assijiying the tear vol une

i ncrease according to the severity of dry 15 eyes,

the degree of severity of dry eyes can be determ ned

based on the newy neasured tear vol une increase.

Note here that the tear volune neasurenent step can be
carried out, for exanple, 1, 2, 3, 4, 5 6, 7, 8, 9,

10, (Henotadas iniial tbar hema)s isdarindeosit afN e, ‘farfeargolnme ra¢asurement

the st mﬁéhrsﬁmﬁ £Rar Qc@urﬁ@@ﬂtﬁ} subfec@sdriié prlaeéte@ithartiti® after the start
I nvent
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e erm

degree o1 ever e.c

e Cesahs et sty AEa e he 4 AR e T ST o B puy

The measitadachrivebimeviotraase. obt ai ned in the tear vol une

measur emerﬂ’otéh&@ tl?a.@ﬂle tgh'i v@lu%% R&sthBdnt @4 1»_p JEBrUeth{rieB @ut, for
8

t he degr pe cal |

rreas?ffaga’ £ 3\7%15 Uﬁﬂi’r@é?% ﬁr?“ﬁﬁ ’?Egtrey%efrﬁl?ﬁesmt of the
t hat exmsurmpur ed pr eV| ousl y. If it is found that the
§ar Erre is decreasing, it i s det erm ned that the

cond ion is 15 det rloratlfn it is foun ¢ aft
the tear VBPRJHENSEM H@‘F@E‘s‘? ﬁge p‘iefenlt g“’&‘étfoé’rf’ﬁ%%eﬂtamttﬁg? point after

t he tentitdfoie dxposurpstemi“adear Thiusie mdasurdmtetrstepraftnegpuring a tear
(or b&[ﬁﬁa@\ﬁ?fﬁ% @ﬁl%e&f’ dfo%&ﬁand%gbdhﬁn 1 Hieﬁﬁfr&ﬂteb&&o‘llﬁne the
the tear. volune as i nd eg g Iarl¥ehl_2 g%/#: 094 below, in
the f?@grmatwawﬁﬁw%@ teaming 4y gy Bt

RHiCr dgyswe patenss, theguktexpbsurhwaexpuses @e gerspallyssnfallamthan ghose in

10 SaY¥mal Qﬁ, dcRAT WQLAVER ab 'E}ﬁ:rd%@%@)of sévlaﬁt}QﬁGBﬁgs ikher, the difference
severl

specl t&% tear yolu r QYtﬁ Egt&gsﬁlﬁwgtvp 8A 1qn§s eg@rnropg%l SBBltectB %englﬁ goebecome more

f ol | prinognceghr oBteedkefoee, it can be determined that the subject has a dry eye if the
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 eye 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 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



First, an initial tear volunme neasurenent step of
nmeasuring a tear volune of the subject before an

exposure (an initial tear volunme) is carried out.

Next, an 10 exposure step of expgsing an eye of a

subject to the reagent for lacrimation examnation is
perfornmed. Subsequently, at a certain tine point after

the start of exposure step, a tear volune neasurenent
step of neasuring the tear volunme of the subject

(post - exposure tear voluneﬁ is carried out. After the
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treatnment of dry eyes, N ppon Ganka Gakkai Zassh
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measurenent in the diagnosis of 1dry eye. Curr. Eye

Res. 15, 653-661, 1996; Oguz H, et al.: The height

and radius of the tear neniscus and nethods for

exam ning these paraneters. Cornea 19, 497-500,
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[002‘2‘3]e The subJ ects (test subj ects) of the lacrimation
exanfo0at]i on using the reagent for |acrimation
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ed
Thi o RO SO B TE o aP s R Ry Eisror Symamie parsmeters of
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Specjgobgal Iy, anot her aspect of the present invention

35 relate toala ter conposi ti.on
cont ai ni n;‘[‘hggulgﬁcté qt\; _]F(ﬁg 2&?6 cfrmaatlog%ramaon using the reagent
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[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



17 specified below. [Chemcal fornmula 7] wherein R
represents a Cl1_5 al kyl chain. 5 [0024] The

| acri mati on pronoter conposition of the present

i nvention can be used as a thendpeutic drug for

vari ous di seases that are effectively prevented or
treated by pronoting the secretion of tears. Dry eye
may be nentioned as a representative exanple of the
di seases that are subject to the lacrimation pronoter
conposition of the 10 present invention. In addition,

t he $raeifiedie!P®n pronoter conposition of the present

I nvent[ChémealfoeultSed as a therapeutic drug for
preventing or treating diseases of the ocular

surface, for exanple, a group of diseases that are
acconpani ed by a corneal epitheliumdisorder.
Furthernore, the lacrimation pronoter conposition of
the present invention can be used 0For a prevention of
dryness of the ocul ar surface 15 acconpanyi ng VDT
(Visual display termnal) work, for{ a postoperative
protection of the oculﬁr surface (J+or exanple, after
cor neal transplantation,\at%gé?;é?ractive operation,
after cataract operation, a he like), for a relief
of synptons or alleviation of disconfort in ocular
allergy, and the like. [0025] 20 The lacrimtion
pronot er conposition of the present invention can be
prepared into any arbitrary fornms such as an eye drop,
opht wh¢reinR eipresersne Craalfykdhein. | | ke. However, since the
agtifoe24ngredient thereof is volatile, the [acrimtion
Tanner - THOgRPEASR gt o PRl ECny Hrefor B Affe used s
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I nventl o %ontalns an .
discomfort in ocular allergy, and the like.

[0025]

20 The lacrimation promoter composition of the present invention can be
prepared into any arbitrary forms such as an eye drop, ophthalmic ointment, and the
like. However, since the active ingredient thereof 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 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



active ingredient (Thiopropanal S-Oxide and/or the

anal ogous conpounds thereof) in an anobunt that is

necessary for obtaining an expected treatnent (or

prevention) effect. The anount 18f the active

ingredient in the lacrimation pronoter conposition is
adjusted to a range so as to deliver the desired dose

al though it depends on diseases to 10 be treated,

appl i cation node, dosage fornms, and the |ike. For

exanple, it is preferable that the anount of the
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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



i ncl ude pol yoxyl 40 stearate, polyoxyethylene

hydr ogenat ed castor oil, and the Iike. Exanples of
the stabilizing agents include sugars (gl ucose,
mannose, gal actose, fructose, mgnnitol, inositol,

xylitol, maltose, |actose, dextran, chondroitin

sulfuric acid, 5 hyaluronic acid, and the like),

cel lul ose derivatives (nethyl cellul ose, ethyl

cel lul ose, hydroxyethyl cellulose, hydroxypropyl

cel lul ose, hydroxypropyl nethyl cell ul ose) sodi um

ci t ragetate bk, araiteate bulifay, a Biicbuffes and ke likex a Fistarlenet thgurfactants

chgl ﬁiﬁiuﬂ.&p(ﬁlgw 30 sielaﬁteu gfly?%@'thlymeﬂﬁcﬂr@g@ate@ii dastbiCoiR@hdlthe like.

an e |.1ke. .es_of  t. reser ives

o T i BT eosnpe i GG (B Qe a0, Yo,

t hi nBuegessl r,namytgxl,dg@ﬁob@yhm], dnaltose] Gictpsel dengan, chaadroitin sulfuric acid,
[9 Ozﬁaldrbnib acif zﬁfd&h@hlke?, c%cﬂ@lfosé’\dl‘é?ﬁa%i%_(hﬁﬁﬂy% belalosg) ethyl cellulose,
pro r ¢ 0sitio he presen i nvention |

7 G e T Erhoda) wopf G FRLe. LSS ol i)

t o t svalivey citratedsadéunn egetate taad the liks. adxesplesiof be skadaiingsgents

g t oin@fﬁﬁé‘%(ﬁthh %?etxtltg, c[i?Q?aQﬂd, ﬁr%d_ thé li%.eflﬁ{aﬂﬁh& of h@tprés{aﬁ/atives
osage unt of. acri i o onot.er . conpqsi.tion .
OO AR ST B bR B ARl SR i,
&0 f ewrtd thahkdse sufficiently obtained and that no or

thergjpegiti cal |y negligible side effects will occur.

When setting the dosa a nt. the type of the.

i sease. . he Peeioab iR deR MR irindidf PrafSeLlopgiipn gf the present
| i keinvedtioa ipegeidéme foro sualbas arheyeldaen, ieteatwhieh is applisdde the eyes
conp@sdctly,Qhe b i@aﬁhdt@&orﬁeyutkgﬂ 5 1Ad6R0: pHIBO _

consgﬁg ation. Note here that any person skilled in

the khould be able to set an appro ri ate dosage

anount by Icispséfambleripptttiredrgageeamant o tﬁhglC_dU@é@fepromoter

flge ?H&Hﬁéitﬁ%f bR R&eRChehtibA Relsd Matthn dpbdedoffedt cah HeQufficiently
I e

.S d and so forth. en the |l acri ion

or onBRIEReC BB Py AR e s GET A 1 s When
pr epsattig the desag Bmeyrd, the gipe of the disvasenthestvaniseof the diseash, age and

b gth%@ig%gﬂ SD'"ﬂ;MerQ?% %Véﬂr)ﬁ% btlﬁe Qg&?gtio??qgr&fg%fe?@&lﬁ%ér:sidoﬁ i¢applied may be

S . . S... anni n

. doBkgEmELBEFBIoL  Aiote heE b emuEerea SR AP P be able to
pat i ety aphuomidtodosage aheurit by m:)rrsédedng thes¢ matters.anbhe dpsage
I kefredBYcy P8y bOAKAtdd S Q0S| L&) Aok 9o 10 AmkH® dBF ARIGBIorth.
|nVﬁ§z|oq§dthe conpentrﬁtlon of.thg Ia%rlnatléyg is prepared as an
pr onBtER tHEaT BRSPS AP BACLIRINRONE OB 05 g SRBURTSIERN 1SREeP
det eeyd drep thrmsecinonf tdedor eshbpdicotiorainaebe 1 iy 6 dipgs, preferably 1 to 4
abovgrpe gﬁﬂ %@éjplltege@iﬂlﬂttc% 98r0|‘§>§.aPW'F1§ﬁ b@ﬁniﬂgtahi@?fge sédedule, such
in agcordance w e lev S ons_or e :
soverias Breonion Yo nueRh i S FRACTReRiy pityspg the tke, may
vol ubetakereiateaadideratiemch patient, and the |like, the

amount  of g AedenY BivbRBne Bk Bk ceRratt M fItRChEiBAtADromoter
gronnter CONMposi n%§§pe det er nm ned

Qt g(ml;?osglﬁa a3 t}{fls(?ogtge un @nmgd{c}legamggghe t%g@he results obtained
pr esby itptabove-mentidnké lqvatriadon ¢xamindtenapsindscangfinh @eqordance with the
dry gyesr s?tﬂgtoms 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.



the |li ke, can be obtained by utilizing the natural

tears of the patient him or herself. 20 [Exanple 1]

[0030] 1. Preparation of lacrimtory conmponent The

| acri matory conponent (Thi opropapal S-oxide) used in

the followng 5 Exanpl es was chem cally synthesized in
~accordance with the nethod described in J. Am Chem

Soc. Vol. 118, No. 32, 1996, 7492-7501. Fig. 2 shows a
synthesis flow This nethod of synthesis includes two
steps of reactions: a step of synthesizing |

- pr offaxaeqglé f]i nyl chloride (reaction 1) and a step of

synt f@%d)]zi ng the lacrimtoiy conponent (Thiopropanal

S- oxi d%?r frgm 1-ﬁr oﬁ%atnesul fi ngl chl oride (reaction 2).

10 Spe&TePrrigy Af REUMAOR SIWR8IFYs and the experimental
resul ts arkhedesionatdrgdomedrent (Thioptoparelfceridn usedhinghe fpllowing
Sﬂ?%xﬁnﬁ&%&%&&i&ﬂ? %he@fzed—hm}?&[c@&ﬂﬁ‘&%tﬂifﬂ t?y hf’c?hocll éiescribed inlJ.
chl ori er a nt,, . : )
of rhuy et S YobNPENa2 Ba8 ebrTaft 7B Rl FSvthesis flow.
obt aThie thethodrof sentkesistihélidesitwe ktepy dfdeactians: @stebiof gEdhasizing

1H N&grog%%sarf%yl E8665dd @cdor1)%nd 4 s&B BBy 1RS laSrimatory
sche ﬁlj mat or con%ggrent ﬁThl OEﬁr@Balgczill . tion 2)
- oxFRRAOTER HHOREPP g SEFA LY PPty BRY dlorids rasin 2
Lacr Speatiarsynthesip proeeduresceand theyaxpérimentaldesilis aredicsryibed below.

the schemg.sigwn in Fig. 4, the ethyl ether solution

containing.the,resulting.lacri ory co nen .
mai nt ai ne%‘%ﬂ’eShP&’éPisﬁﬁtp%}iﬁcgﬁg‘gﬂ'l}%ﬁb“%@g&ﬁ Ci‘quf/'. After
Fi naévaporatibreo&thhyolvetthsh 1 spofiresidueswese elgpineht rEestiucture of thus

aboubpgintd F—E?opgﬂesu P18 deNGas@bhfim At HEH-"RMHC and
under 2 hPa, to obfain an ethyl ether solution

&dnt ai it Mf2& 9% cr i mat ory conponent to be used for the
subsequentFigxpdoiveesysthesishehennef leeimatpefeompedent 6Tkigpropanal

Itl L:CEjO%EEMmqg%m-?g}E{dﬂﬁgmg?F é}fg(grl%ao W}t%nstltu{ d6ditAt8ryQomponent was
synt hesi zed,, en s_.confirned.

by 1RPKgRizedacoroing BT POV R L 4ol GH! Gner sohtion

| acr campdininy teonpdtieniperimatbiyeolponéntatagrtinedthenfrgrigmtory property

560! Ut Lfe Tl?/.e Fﬁ%@,méﬁ ARPRAUNEIH waUoHEdn@Btel hbdut sWRSes by

subj ect ec?_ o H and the Lﬁ‘gak @gﬁa of .t he l uti

| acr FYRRPBHDE EBHLDBRIAE O'Shtndd 1ader F0IEE tobtaly an ftRyleheg golution

to asormainihglaéa:rimlaad_)ru gbmpvmt todmsuedkidr thEsubsegnent experignents

}Nﬁs Fﬁ%a@ér, RefRfrOY iosds@[h@tim%?}ié’(lfn@p%%rtlttsbﬁltigﬁ)’)ﬁml’tié"i.tr&fure of the
e lacrimatory conponent in e ory

conpSHEisiz %Faﬁ%{'in&'i?.r Y CORRONFREARS §P ngrﬁéedg’ryé ﬁ%l{ﬁ

pRasurled. Mersutehrent aftthe ambant pf boripetoentonssingnti ip thedgesdnatory

in  the Exa@lgsnwas 1704876 (n=3). The conditions of

HPL foll : )
Cwere Sé lag‘imaotg\g/ 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 ul 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)



(HPLC conditions) Instrument used: SH MADZU I QA

Ser i

es 35 Utraviolet and visible Iight detector:

SHI MADZU SPD- 1 QAV  Chr omat ogr aphi ¢ pack: SH MADZU
CR-5A Col um: Pegasil ODS (Senshu Scientific co., Itd)
21 Solvent: 30% MeOH (pH 3.3, TEA,) Flowrate: 0.6
m/mn Colum tenperature: 35 C Detection wavel engt h:

210

nm5 [ Exanple 21 [0031] By using the lacrimtory

conmponent sol ution prepared in Exanple 1, the

| acr
(Thi
Subj

imatory effect of the lacrimtory conponent
opBopertad0%s MG EH wdsTHA) i nvestigated. 1.

eCERw St sxHiBhect S) The subjects included six

nor mal | e subj ects an age: 21.7) regularly
wear i n&%"tte‘@B WL 3$gﬁses (SCL). [0032] 15 2. Itens
exam nédtethod wavelength: dh0 ehf ect of a lacrimatory

cpmponent (Thi opropanal S-oxide) (presence or absence

of
(dur

acrll tion effect, duration of the effect
B¢ 1lve, transient nature of the effect), the

ef fel®03df the | acrimati on on.the contral ater al
non- expos ef YY) thelactiMblobe oREnt3oREbY Bfpare@imEkample 1, the

e poedrBNy SRS 12T PRAROT S EPAPTL L RE B A S v

ear
appl
| acr
eval

i.mmtigdtted.l acrimation 5) Influence of topical

I gatj, &tpta%gu Ygs)drop anesthesia on the

i mat | 3 . t hods .of exam npations a

uat oribe sHes pelide L APEH BN N REY (S fasad qhregulary

exposearmgooficantagienstioiSelhere that Fig. 5a is a
persp@gi) ve view of the exposure container | withits
closure lid rem)v(gd. Furthernore, Fig. 5b shows a

Yot ai PeleRd AT

its

20

25

30

35

tion of the exposure container Iwth
| i10l Lacrimatiom effect of a lacrimatory component (Thiopropanal S-oxide) (presence

or absence of a lacrimation effect, duration of the effect (duration time, transient nature
of the effect), the effect of the lacrimation on the contralateral non-exposed eye)

2) Influence of a solvent (ethyl ether) on the lacrimation

3) Influence of nasal exposure on the lacrimation

4) Influence of an SCL wear on the lacrimation

5) Influence of topical application of an eye-drop anesthesia on the lacrimation
[0033]

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

view of the exposure 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 1 comprises an outer container consisting of an outer container
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
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



exposure container | conprises an outer container

consi sting of an outer container 30 main body I | and
alid for outer container 12 and an inner container

20. The outer container is of &2cylindrical shape,

and when the lid is on, has a height of about 5 cm

and a di aneter of about 4.5 cm The shape of the |lid

12 for the outer container is not particularly

limted, if it can be attached and renoved to and from
the outer container main body | | so that it covers ,
t he aysplable gy WRingompt h §p¢c¢ﬁf@ﬁy, deminagrrentaishp) Base spbsgantially
whencig shie Wt &€ dppngark BeenCRe MhdGods¥Betion)] Béa dfiike indrespace

cont ai ner,. 20 i.s _expose en the.,lid is.r Y .
e By TaresBa PR E AT Ramt T Pots b FHRFS: oLEBpeningof
can the inttpe porgaineral0l hps senecicurTyerei(#rrsbpwe dnkigi feso thg the mouth of
has h_ﬂﬁ%uﬁ ﬁﬁ%néﬁl@%ﬁfﬂ_@&pe@ﬁpﬁ&& REBIGUBtt)s . avid plaky \G;\Q)bﬁthe upper
1R 8RB0 SS90 B AR SRR 20 rhe pane
and view of thystotiomcefithmiahernoatingt 29 kesiicn ewitg galtganeter of about 3.2 cm.
gradygd ln)ﬁettc%ﬂﬁﬁr#eﬂtg% af fhx et GivEe Guich €oSThéraMain BBy LIP{AR A supporter part
circynference o e openi ng, of ..the ,nner. container

S0 nal ohiaEHs Sbist oSiAPE TR oSyt MR A R LHARL: and the

fihe inoat ¢ontsined 26 hes roads ofiaerylie nUjoty hens that shepenpeiptidgeyot e outer
the SiRiiRGimain 8Y®: 11THEtRY ARE a%iIRVhOFubb&GingNRSFder RAdfect the

of the.lgner Q%$H$%E§r 0 is circular with a dianeter

of aBiGiightsed whin PI°a17&" vi ew of the bottom of the

i nner contlaitimesbor@miestioiedcupesuredontringr di Angstthy opshing of the inner

aboutonaifer@Mis dekighel 'EU‘bl%{ve G Namle RRApe2 that of AX&@ WalhinB@up, only by
r nmal n )

X1 b RRaR S Rate L e el TR bibol i npst Gyotainer 20
out esanderfittedreasilyaondhe heripb@ryi afrils eye@ithe subjectipingr examinge.

of acryli avoMat the iR dbbdd-mehiordBReFoshiedBRtaftler | B be used for any
outer. container min.b

dy .11 fi.tted th a. ..
oi | | GEHE SRS EORRHS™ IRclANcddR 1aeEmatien. Examipaon §its of jaggigation
seal pmiextertkite [id is closed. In the above-nenti oned

ggposure LBPBE aboveSthSMiRnb & pRRRD Lo aifEr, EX}RsirB Rdccomplished
cont 0.s des$&ned to havé the sanme shape as

i ner
thatg%ﬂwéﬁ‘EVEgRH§ﬁ % cup, only by 15 holding the
out er @pnFasthen cikcultr pecsiof dilter papachavittge dippeter efat mmpis instilled

the iReKe SRR mEBned 30ulsh prepdrédib e aginhdthekétebed in Example
perl?her of thqﬁ§¥e of the %ghect.belng exa
[

Not o REALPIFHa K8 oSy OBt ISRt T 6 GT A Byer paper i
25 c atrafpderreded thfednsidngf thoinnethentsipo ofithe esposties qeatadner and then the
: gglr iﬂﬂg?'%hie%ule@?c‘(ﬁ)ﬂtﬂtﬁg‘r@gliotﬁéﬁamAg@I‘BilS)Ele;ibhcls? %Hﬁﬂid of the outer container is
L oLt b SRS sk game procetue
accompkitehente agyinttteenfayk lethai vapop frometbiel masr cavity of the inner
Fir St:(%rifain@lf éiﬂnér%ﬂﬁ&[zaﬁérﬁf;}’erzfifogf.i It eL {Oﬁpe{ havi n ? a
SrmporentAe e ars PrEpLFLIPeBy oPHEs AIEOY SR BaY i femoved
Exanpgan arkl thy upgsppgit n§ths inder ofntainer of thagxpesiresartiainer is tightly
M cr aRLPEHS the pERBRGFHF Ble eyt 18 tHdt keSS cuRABEFack $s exposed to the vapor of
the lacrimatory component (exposure operation).
Note here that when exposing an eye to the solvent (ethy! ether) only solution
35  (examination item 2) the same procedure as described above is to be followed except
that ethy! ether concentrated to 5-times concentration is used in place of the

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



25 transferred to the inside of the inner container of

t he exposure container and then the 1id of the outer

container is closed. After 15 seconds, the lid of the

outer container is renoved and2gl osed again

i medi ately, and after 30 seconds, the sanme procedure

IS repeated once again to renove ether vapor fromthe

inner cavity of the inner container(ether

vapori zation operation). 30 (2) After the

above-nenti oned operation, the lid of the outer ) i

cont ettfisem 3 of thentisy etiteragapmingdl afterethe piber vaparizatigh opgyation, the lid

i‘ _ntnteéfdtﬁ@ B%lt@li' OfRkaid of MR eR¥RARWoRtaGRAIsAtMEVed dhdthegithd Wpper part of
[ .onto

e B89 R R B Ll Sy WA o nomt o
| acr éxpasosupjestnpasalarissage xpbs lacemeipsy eempampnt sebtienhefethis time,

that (e QYRS hokri Bl cBYS With 4 Rigger@lpvent (ethyl ether)
onl y@ggz:* ution 35 (examination item2) the sane

proc ]e as described above is to be followed except
t hat et-hyivabtatien oCtorrctimainerasco 5-ti mes concentration

is used i nlgféliﬁ&@as(%f thR @adih ASFTté T ALK uLUMRNE Thm ): “AR (t minutes) =
i on, Fur

sol u hernore, W xposure {,S to _be .

car 1 REGR RO PPRTHFS (o1 on T e RF SR i) S i by video

40 t emenis@nettiyeseey Eppoxamplt, Yooolestal | Reflectinemenisromstry: a

tr gfm Mﬁxﬁ/asg%gﬂgﬂffoerﬁéasﬁxl%&ea?)ﬁ&?lﬁs@glﬁcfﬁﬁﬁ@j S Opifthalmol, 83, 92-97,
. upper_part o e Lnne .

Cont L. $0i  Ealk K0S mBRbamAy: amewAd By pog prsessment

vi ci Gptnga 0%, B7rESt 2000; Oguz Bxpas eThalightand ragius off the tear meniscus

PassafemboddBr LalihifRHREY pAARRORENTofRh WD, 4917-500f 2000} Bokoi N, et
ftllme, _q,fthe non- exposed nostril is cl s d Wltth A et

? gl Teprgmentycyp Shped: during pafredd g SehlugperyBifpdnves

i ncr Opktbaldmel Viscicedk 8 748-37 Fe 206 iYokoidY.: meniscamstiysad gideo

g )li Lgﬁ&f;ﬁé@orﬁa@f) AtarRi Ganltd PU6S3E, 2000RYéloi N, ¥ Rekahdre New

t =2 5 10)-R (before exposure): ' o
neas ?‘%‘&I‘“B@Pr\ﬁfg?é%gri‘bsyﬂgmn?cgﬁi‘sﬁy ({eaélgfé?aflgis éi%?%g Yokoi N:
Yok omeiNscazteta, MedRefl bare bf diy aye RPBRORRS, 2002, Bry Eye kenkyukai ed.,
g(g p;/N%E‘Iﬁ@'&LeVW Wf ]Eﬂl)[r’@(ﬁgy'd rsﬁg)(bggipgf;@%@ P?tggtgfj ne\)%rlr(lined ﬁublication
et ao: HELRF BB T8 o Sodigt ApasiacHUlg TR 4t BF iRy eniscometer
eye asddesthentcasur@umea Sige 183Par31@1isc20 GOYPLicylyzeqMivakent to a
al . 1 ey R wiith kRl Mmgfis frbecitb @8y tH¥BRddGhéhiscBMdter, a small
nmet hods for exanini ng.tthese ar anet ers. rnea 19,
497- %Ctegﬁﬁ@e ISR 1g rupt oi@’eé‘i“?n.ﬁcﬁ‘%armﬁen @%Otfglmscometer’ a
ehanlgls-tousmitgnesteorandhr lightiregaid irgetybtemere pesitidnag coaxially and
| nvegly &Pt Mté&@ée&}ﬂnﬁh@%ngé‘@f 1897482 Bd2Anta? PARe. MlkBlermore,

i de

gankgg‘%lﬁ § g%ngeté% n %@@a\{ec&gﬁm rrirleRgé 3 Nf’ﬂ%gm#\ tgli%gas%eé formed on the
Ex anmbaddrisorfacf caBjbe gecerted pn dreovigso whiky apphiachiaa irk fiot@f the subject.

1515B}5@c%rdi1£9 %r%e\(%gée N a dipRfivifee RRLik YnonMBHhE Ble t486@mage on a
of dry 16%/6 IP” 0- 83, 2002 q%%elke ukalt. ed.. 20, 4
REDI EARI 2% 2Rl e ImMagp,an BT 26652 o prElitiBa e e video
Unexamnisednd®erisan dataroind out by the following procedure. 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  a light-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



No. H11-267102, etc.). Fig. 6 shows a basic
configuration of the video nenisconeter used for the
nmeasurenents. Since the tear neniscus is optically
equi valent to a concave nmirror 24when a target inmage
is projected by the video neni sconeter, a small
reflected image is forned in front of the neniscus. In
the video mnisconeter, a 25 light-transmtting system
and a light-receiving systemare positioned coaxially
and they can be rotated freely in the rang of,,18f0i .
a hopdrtighefihe fsenmenisug s Ieestebing somemhaunwigd positingy foum the lid
]E)e r ﬁig@(rﬁd Ih ﬂletrﬁéhSLlﬁnaﬁg@t (ﬁienfﬁﬁcﬁnet@r)%f thieactuabmdiss uftesr meniscus

or e n the . .ocul r :
Vi deB T ehe SPE SR ab e Fe S Pty SRRl REmeulediby wsing o
r ecomiprorylea and thgeradingrisgelcplated ugingitheagongavgeapirigh fargula.
NPNi A A Rdvely) QideirBge b e®BnPthd Gadilissdflcavatude i @ddasured by using
tinme i mage can Ol%t(\e%gerént ed. Qut .« aﬁﬁ{)rl y. Exam nation
usi niPaER AT Y hYsLBHELEr “Can be carried out by
t he [08B%lowi ng procedure. In order not to induce
refl eg-%@ramﬁéﬂ lé’ﬂ'kiegielé%flstlﬁrflaldii@rnt light is noved
upwar r t he | pwer .evel | r t t :
onto the %ﬁeeﬁﬁﬁ@gg /0 gia%g‘éath?aﬁ% %n%%r?glr %?%Si(grsg%n?\r/%&()g scale;
I t htestospisets ateskéskto indigate bardagres phyitmuptiandelt B maggng ona 10 cm
t hg_ 1%9% ihé gcraleO(folchhﬁ nb @@muBtich Afdereedth =iiftoleRebly itebuglstimulation), and
subj ects, [ -transm.tt YSit .S e
the ROHFIBAL aessranirb T uulel gt SR bR E e
appestimsulitmi, 3 vintoddrablyhieongessimudationect is instructed to
Iavoi fhoygwni ng or gazing, which may pronote

acrimati and.to be jn na.ur. al L E
Wncave. 2atissRinishlar el fuddit it c£ORHEL bRDas flies.
a sonmswhdiffagpofleerimasaiytcompongns an paleed aye: exagmingfipn itery 1
t he NRAPHSIRABNSub|LTE MheSGR AR bE ¥posdd fohike REitabry @tipsaenf(exposed
t ear ni seus. urvature (t)heemg,[ﬁcgd pe wi dth of the
| at t F¥e Sofetermined oie &R o TRs T2 %kasured by using a
ni cr or(@) Bhe tearrdertisras pAbiity sydsondhg baselinec@efors exgotue) are observed
6ONCAVEMaiEpr formula. 5 Alternatively, video inage
' e r.adi us of rvature i s mnea

I's captured and t c red by

usi ng (5} ﬁ]&eg%cu SPRSeds SRPFSP éhe;iﬁcré{“%grryscé’ A&l n%ngﬁﬁgl%eer .

[ 0038ovednahtiofedahethod.on of degree of stinulation

?\e[g r eq|45)'ﬁ"in§:|ttiam1h| foF tih@ @til‘ﬂ?gxti&’{ & E%g@smdnﬂghbmhghsﬂeﬁﬁé&re time are

i sual " an cal e; test s S :

| BapREhe TAEGT BT RS h Sitep LR B AR shfues, e

45 10clamge bOUrg tdar menisews| imag(thhinerepss igthayghiyg phisarpgniaqys

?m ZCl%lr@EtQilre? bk ¥xSdse @B aﬁfditléﬁll:(ﬂl&ﬂalh&)'al mdAdxpesed eye is observed and
our-1| evel  catgegory.ratin . no i ; -

sl i gFfeoud Hﬁlvécfég ghe?(usﬁ(?m'ftgﬁ er@ﬁ Idggrgﬁfr‘ruﬂrréﬁ%%o%qs %s:]s,esse_d using VAS

i nt ohvbemthleptimutating beginntgl batfeloriyhen thomagmupsstimygation is felt, and

exanipgt bLomiARIAGd cdmple@@ch item exam ned was as
foll 80\1@719 3-4. Effect of lacrimatory conponent on
ye:

Ake exam nation item1 .
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



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

| acri matory conponent (exposed eye) is determ ned

usi ng an envel ope nethod. (2) The tear neniscus of

both eyes on the baseline (befogg exposure) are

observed 20 and recorded. (3) The ocul ar surface is
exposed to the lacrimtory conponent by the
above-nentioned nethod. (4) Tinme taken for the
stimulation to be felt (ST) and the | ongest exposure
time are neasured. Furthernore, after the exposure,

at emefisavimstive Apthe samotinethe degreq ¢fstiomglaging oy akyated foy VAS.
t ear FureRS6HE SconbRBRs &1tthe cdrhd HALEnjuRctiva AfteBtbbisirdfs examined by
tear neniscus curvature) of the exposed eye and the

cont PAPUEEYLPY non- exposed eye is observed and

recol0628l by video nmeni sconetry. The degree of

S i rru|3a(§ IRfudnSe @ﬁtﬁ@ﬁ%@g«:)&ﬁ%élﬂgoﬂ/&% ladﬂfi‘rﬁaﬁoﬁ hﬁammatlon item 3
stlnul ns to be ﬁ
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conpletredned3y 4rGO8Appe3nsthod.nf | uence of sol vent on

lacri mBfTiRNubR 8@%3%&4&8 wehefBgglksl) The eye to be
exposed 1.s det t mned

Thet G2 TRFEd* BPodh Gy BRCRLIS e BYRIaL oty grentioned method
UbsewubdwaMMWmeﬁokdaddmeﬁﬁmheﬂgcular surface is

e)gposQ@) TR tRnd 1aRES o HRGERulALR S & RM'(S?} eﬂﬁrth@éhahﬁ@ of & images
ove- Eent 1 O

osur
o 18 e e oo AL SV LS TGS S e LEp eves
rremareubse(rtddemdmma@de in the radius of tear neniscus
curvgmy? rlght after exposure is observed and

recor éﬁy 25 neni sconetr At .t he SZ tine,
the d et o PR JPrEmAgy 4 %@BOWC S.
Furt heét)ﬁmeaclcmbmcn ittereye of be hpogadrinderidedbycomuriens method.

af t er (S}PpRSHbRCA i§ aﬁm BSaP¥h SEL id thBegd @%Qféﬁ!ose& QBB become
5 3-6. I nfluence nasal exposure on the

Iacr%ﬁﬁ??@ﬂtOEEQH%HBWP@ﬁ item3 (1) For each subject,
t he n@3)Thd tedrondmiscex pUisetteyes befoes ¢xposirerate @bserewignd megorded.

"2.03 d a)ef | NGt QY rRR i gsiean@tﬂzqm%m ?%))mﬂi‘rfen%'}bih%a

ril is exposed

%@ to wear %ﬂ he nos
to | 3ROV FIRENHPYFILB ﬂ% ent by the above- menti oned met hod
10 wi t(b) Tie talktchdor thostimilktiol odedeit ITH and flierlgrgesttexposure time

( 4) t-gib?atgd thk%ﬁ%@ctfa% mbd\Gredt | Fh'[ltl?etnh&ré Ilf%rk@l?e Jxﬁlﬁuré @l dach
(1 o OBl TOTEG SLaPS rahERts CPaFat oy e in the
25or tadiuk oéteesmeniscus 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



are observed and recorded. [0039] 15 3-7. Effect of

SCL wear on lacrimation: examnation item4 (1) For

each subject, the eye to be exposed is decided by an

envel ope nethod. (2) The subjecieis allowed to wear an

SCL in the eye to be exposed and to becone acclimated

toit for 15 mnutes. (3) The tear neniscus of both

eyes before exposure are observed and recorded. 20

(4) The ocul ar surface is exposed to the lacrimtory
conmponent by the above-nentioned nethod. (5) Tine

t akemedsoredt h¥lotstliepauthalt the pxposurisés aaripuqdsmyil giggtippkation is no longer

| on gt%fetratgd(@xof%HB@ sdcbh® at ld?x'g@sft at pektHeYmbraafted Eliefeﬁ‘(bos’ﬂufd? at each
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sti ?blon 'S , and mhen the exam nation is

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

thest HesiRzsdts | acri mati on: exam nation item5 (1) For

each sybj@glex n%ernﬁen?a}{ Seshifts HERXPARACE d)fsetlfe%‘isedhﬁbvﬂfi’l‘ijtﬂé)deft graph of
an envelo of Benagx
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ggﬁl ;ncﬁugthle eﬁgﬁgme:rgaltr&ﬁfts bl el 1ﬁ@gﬁce of naEeh%xE)(%@fe is shown in the
boul SN SRR E 6 J e%rbkﬁeéa@% Bowh%: st s faspg %%Hﬁé%déiﬁ?d by the
by tiesal exposuee ofthe laorimdtoneednoghnelt4) Time taken for the

sti mulgt igp rﬁéasﬁf%méﬁhésu(t@@ th@@lﬂlett'é]l?enl t@ﬁﬂ@%ﬁm%ﬁ@@w& felt (ST) is
tine are posur.

2 as her e ex
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t ol e¢yat addeoreyé- drop&aeslmmruﬂsccanpdrmgé&e meléu StTheered?.8, 14.5, and 13.3
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ange of ni, scus
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t he epeposda egy-dropradedtimsiadpri@.fa). at eral 5 non- exposed
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The GBS PaErwR e s TGy S cvei) R P gl Fgyes tnder
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I
2 Sothg ef(gur-le catgéc’c;ry gatldﬁé (%I%S Caldnl%) as\Iote %erer{ﬁat the 1e1["t 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 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



[0041] 10 4. Results 1) The experinental results on
the influence of ether is shown in the |eft graph of
Fig. 7. This graph shows that no reflex lacrimation is
i nduced due to ethyl ether used27as a solvent of the
l acrimatory conponent. 2) The experinmental results on
the influence of nasal exposure is shown in the 15
right graph of Fig. 7. This graph shows that no reflex
lacrimation is induced by the nasal exposure of the
l acri matory conponent.dS%pThe measur epnent result

S .
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and 0.0098 in eyes under eye-drop anesthesia. The AR
decregased .oyer tinme. In three subjects whose naked

Exampg il

eye ed for longer than 20 seconds, the AR
incr@d42d in the contralateral non-exposed eye as

vel | (0. 30rHandtrectdH MR h&OF Rfnpohént (Bigibprépanale-oxide) on the

30 lacrimation and the dynamic change thereof in tear deficient dry eye patients were
examined.

1. Subjects (test subjects)
The subjects included 16 patients with tear deficient dry eye [15 female and 1

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 eyes], and a control group of 6 normal subjects [6



5 increases two mnutes after the exposure is shown in

Fig. 11. 6) Fig. 12 shows a graph sunmmari zing the

rel ati onshi p between the exposure tinme and the tear

vol ume increase. It is shown thag, when exposure is

carried out for |longer than 20 seconds, |acrimation

is induced in the contral ateral non-exposed eye. The
above-nentioned results can be sumuari zed as foll ows:

(1) stinulation 10 by a lacrimtory conponent is

transient; (2) the lacrimation inducing effect by the

st i myedt(mean age=s1r'Ong enough to induce lacrimation in

t he @ﬂ§ralateral non- exposed eye; and (3) any

adve se or Ilngerl effect f t he exposure of a
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hat t IS transi ent
h‘-'hd ofifearpeqniscys ?Llﬁbatvlﬁ? s PR Tesputedy adeoutRssmelry and
not somistantitaihayofyenalrsabjestst hBdrtheh ehecdeypendstimulation (VAS) is
I npol%@%d&ﬁ%héfﬁﬁ? lstlellg d%/’HE[‘#seﬂa%eq t, Btlﬁurgh)ﬁﬁﬁlﬁl fimulation is felt,

IS IS an a antageo e25|acr|matory
conp@ﬁ@hQGWﬂMFﬁﬁmdﬁéﬁQmp tedxi de) |n clinica
appl i qayFiaslly, benentpitfefxmnpkeandihed (o4 d]t-1athe medrbsopy 6dr any signs

%@ &%%{rggﬁ Qry conponent (Thi opropanal S-oxide) on
acrlnatlon and t he déganlc Changﬁithereo

t ear defi C"l,"h@ﬁ]@eagt,trym@yé) ,gaatt;né% eqEoF ghe sHLALQR &o bei;elt (gT) the
Subj @eisareniens b taelbjngedt sndufbibexpobjre dirs, thaobsedeiod 8nd recording of

pati gn cﬁan:ge th theg@gﬁf&ﬁe mﬁ&@@}e iff ey &%ﬁéﬁ%&u@nsﬂ ahd the

mal e, I nto
of 1@/a§.|apgp]pg the dﬁ@ﬂ%?%?t@%loﬁa(tvﬁéhf‘@ CAKLICA OVt Wgthe same m%thods as

£y e- gdsofibddrie &xnmple 2( sl i ght to noderate patient group):

10 eﬁ% and a group of 6 patients with severe dry

eye cé|V|ng upper and | ower punctual plug occlusion
(sevel-&epdlisi ent group): 6 eyes], and a control group

of 6 nQOImiemeasibiraatt sesulis &&heyiﬁﬁ]tal(enﬁmtiagjéatioﬁlo 7y 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+49.3 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<0.03).

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



[0043] 2. Exam nation and Eval uation nethod (1) For

each subject. the eye to be exposed is determned. In
the slight / noderate 5 dry eye patient group, the

eye with severer corneal epithekigum di sorder

determ ned by the result of fluorescein staining

exam nation under the slit-lanp m croscope is

sel ected as an exposed eye. In the severe patient

group, the eye with upper and | ower punctual plug
occlusion is selected as the eye to be exposed. (2)
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test subjects or patients. This is an advantage of the lacrimatory component
(Thiopropanal S-oxide) in the clinical application thereof,

30
[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]



the slight / noderate patient group and 1.7 in the
severe patient group at the | ongest exposure tine .
These val ues were | ower than the nmean value of 3.0 for
normal 29 subjects. In all casegp the val ues becane
zero when the exam nation was conpleted. No effects
on the ocul ar surface epitheliumwas observed after
conpletion of the examnation. In addition, simlar
results to those obtained using the four-Ievel
category rating were obtained fromthe eval uations

usi ng IVASpasg wel |, (Figs. 14 and 5 15). Note here that

Fi g'VA14 E ht@ ﬁ&'ﬁ apia 1§}{39\M'1 Eblﬁ dohfRa @Qtﬁﬁk&rain_ﬂ @ﬂntfﬁctskﬁ&iﬁcﬁlﬁous layer
N . e ormal .su [of , e Sl t
ot 61 DU TS e Sa RS see Entn g e 1R BBl foes noc
ot hesxtéralnukll ¢ the carSess hodwhetlipid layeinmigd dienernidybe observed (Yokol N,
2525 Uméttﬁﬁ AJ@), Y%).OY?I;I&H% B%ay, He ce}'fb%siﬁ?_o?\ﬂlt% ¢4 K1 AY s t#AR blinking
ul e Sl noder at e | en r oup. .
0 0amb! bsiariebe /el et GBS, 846508t Bifpgio bevween the
(t heser woduree bothk oslgniuffacastd the &0ersinnent tiiedimid Byyr (hrarglationship

that ,,Qbmk g?ed@@ﬁmﬁl:d H4PId8GA S oHsCrvaBSh: 24dmiktibn item a) was examined.
subséa tiall

y 0 at .AR (5 m.nutes), [..p nornal .
subj €t Fn?rﬁebwlaﬁ%%“%fégé’h@ﬁ“inﬁ‘éo%%@&[ ‘Hﬂ?ﬁ“ﬁ?%r(vflume inerease on
i nuthe extensibilityr et lipd layer wabeaminedd examimation iR {10
m nuf@s)] . However, in three of six eyes of normal
subj ec uii.)ear over f | 9wed fromthe eye lid margi n and

t ’
t he ar?ﬁfrn% SR PBREY O WET ot reflected in the AR
Not e her e Theatbjacts owhaled BontabB2 cdses, il AT exea e mate suhjsects, 78 female

t ﬁalf:s&?edlfsgbg;ﬁsgﬁzm(@%e@)ﬁf tl@l}[ore: PRCiASABSHE QubjScts ?@Med 11

| I g. e conpari s , ange over .tine .
L siees HCRERaLE 0ndt pissr. e AR frcpegine Bes with
17. Wheéoabavgambdisfumngeh)r esul ts are summari zed as

foll ovp_]?_. §utb]jeic§ &Mkl FRGendtat : (1) the anount of

reflex lacr t1on I.nduced b he exposure of a,.

| acri mat ord) PoRly RS SHYRES I@Fuﬂg%atgzéacfe? ﬁf%yef é]:?la%éflwgfte%% female
dry ewpieccasgs qIskeuend2tasiD)x sAli gises antrap defipané det ayes.
Q@se@ogg]normal subjects); (2) tear deficient dry eye
patients tend to feel the stinulation of the

| acri ¥R conponent | ess intense than nornal .
subj ect s dbhe extenisibitiey of thergeat Bkidhayeowas ¢ralustedrigingtPRr (registered

to bg,d&ldi BERAESnpAPIAN: BAL if B)sal, e LAGHKIVIRY QF Yhe tear lipid
conmponent %an be plbk,ed in tae |bcald fltﬁ| Pllgbv?n criteria and
par t 1R of the E3cad Hhit PLRKIBE Wa §lasy 0 tgred ot fotlowing

par t excaliansd; Gagiel (G0 At(ieanliftic [qyresntends emogghlytanghe ersiie swface); G2
sl l‘jg LarliDidRI&SE 8L EndsaRRAy Qflc;rtrﬁ@fé tiR lgﬁéﬂ t6é QtacEy: Y536¥ARr lipid
and excessive tear evaporatjon Ly ry. eye). € 1

her eldy ﬁrétexieﬁgs Eﬁ%‘glty ONMRHFOF arbyg Ogﬁ‘etsﬁgfaﬁ%’c%“fi ,%l? @efaf/ lipid layers
conpdosmbot ¢Eendobspadl). S- oxi de) does not influence

on the ocup@lesULTRREEERE bRk UM EBARSMEREtd b @sing the radius of
conponent |

P B 03t g YA iy A3 B 3€0oes o
c onpolassified B G 3ome 198 arSexpasetblp thlattimatoty epingeainent (Thiopropanal
appl S%‘%de‘? Bnd €5 G R ence3® tﬁgé%mrg oftthe 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),



[ 0045] The rel ationship between the extension of a

tear lipid layer due to blinking and the tear vol une

was exam ned. Unl ess otherw se specified, the exposing

nmet hod of 35 the lacrinmatory cogponent and the

measur enent net hod of the tear volune were the sane

as those in the above-nentioned Exanples. [0046] 30 1.

Pur pose The tear lipid |ayer on the cornea extends and
contracts on a aqueous |ayer wth blinking. However,

in eyes highly deficient in tears, the lipid |ayer

doesd. hiit + 0853 &@2 nwdT), 0AS 100K GA ers33arrdd OHIS7E). 95@(G4 n=13), and
| ay ecfecfela?eq% gggﬁﬂc%ﬂﬂyaﬂﬂ %cr@ﬁm@Qﬁ%hM@i@it)( %49&9@5—% 638, @ko 0001, Fig.

al S ensi o

t earlq i p nd35| %}%}%}“h\ﬁﬁtwr%ﬁpﬁ&?dﬁé thenlﬁgp oxiy %Ia]éag(}en} eIf\ 1tncr§ased from
to thés t@a)ﬂ tw 613dreQ. 2T fregapfvelue = standardalesiation Pir09001, paired t-test)
bet nd Hﬁ;ﬁ'Bve\ﬁQJny [HEh© Bt A0 RG Wi e t§éi'rlfp§’&@yé¥\«dastcfb€erved

Mgt
ext ens on t I
sonelTyr&da ee7'r %‘F?Qedtotll grﬁ O?Jﬂ{eﬁé gg%%%@i@? ﬁe‘”atpon Bo.0001,
exanWilasxioaMatlen Reirs WignedsRamknBait) (Figu2@he Repressntasiye examples of
' nduﬁ'aH@ija%fe lhEHrd Q’fﬂrdf@ e%&posﬁlﬁeof‘tﬁ‘ff ia%ﬁ%rﬁoxﬁ&ﬂ&t are shown in

vol une | ncrease on Le ext ensi

! ayehEls. dXERERSCE: FasaAhat] Of g beieb s chBieg in R and the
Rubj &ﬁhge @xenGradd diioto the expoaur? b thelfjrectsy icnombordat i n

tot 505?' cases, 123 eyes (4 male subjects, 78 female

subJ ect age— 58.412.4 (27 to 80)) . Mire

speci ¥ iCoas! P3°%t he subjects included 11 15 cases 19

nor mal ey &ignificit dretaedetwiedd Rt andrGrddd was fonnd. drly wey ghown that

( excghggﬂggﬂerqyeeéarwothnne Meink %Ul‘llﬁpsugfa@é@aﬁy}%fm«% ih@ RXtensibility of the

ects exam ned for item
Fuibj 6et 9] Ropiiseimas Qateoiss %@@;E by (eipoagagghg%f k9. the laggimatory
f emBdoenponti] R ticscaseabdanifdandly 2nd tHeakicngbBioy )t thékdar Gpiddayer

are %rgﬂ%veqthe%k%%lgﬁ“}y Gf‘aa\ﬂgséeca?& sﬂr&géﬁl andthe Vgltraﬁ’@on-r&%ween R and

exte | [ ayer was eval ua
usi ngraBRWEs (quélé |S§P§Wé’ét t F%‘dé HeataR, It RV ESRh AR | &Fa’f volume on
That the sciler sigfiice ik irerextd s dxtdnsllb)hty)bf thhéeat &pid lhyepicah be improved.

@yer on f E?nec[ﬁ ?w?tﬁtt@Jr dbhdinteidnge ﬁle%a‘?%aufdqu small and the

ased on_t rltercl ;ﬁf}é
G adectrgbility of gigrteqr. iBidaresjopdvarp et ﬁﬁa}gﬁ igflugngg of the tear
ent | vauaelr f Brom)the &dbve{mhadondd qz)ﬂpdrlﬂrlalycelrtss@bu iewdsreskajed that when
OVET o JI 'E)?drgn:gg pgfl e%tsqf« erb I@?po%é’d' {oacfi@)acrﬁlﬁgto()t &ﬁﬁpdnbﬂ' ¢t onions

| ayer's ext 0
s u?/f Q@&prop&xﬁal Q;gg(l(lf)e tq[,]qr gglélrr}réoé%agrlgcrease(} and t?le extgnsmn of the tear

25  lipid layer was facilitated. This proves that the lacrimatory component is effective for

treatment of dry eyes.

[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 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



does not extend substantially). The tear volune on the
ocul ar surface was neasured by using the radius of 30
tear meniscus curvature (R) and eval uat ed.

Furthernore, to 35 cases 35 eyeg2(in total)

classified as &, G3 and 4 are exposed to the

| acri matory conponent (Thi opropanal S-oxide) and the

i nfluence of the exposure on the extensibility of the
tear lipid layer was evaluated (the tear neniscus

radius R and the extensibility G ade before and after
exposay eotereflectsdpamediptel3en fhoeurdce of theldidvivers frsar giignded
Wg epe%é%?tm@ 19tk réfoRABy 4R b'zge&st @mﬁddd)eQEWe@tﬁﬁg)mL all day long

g xR, w?fﬂgégosecgwotgﬁlaﬁg%to%%) @tﬁT{ilgyro%)%rﬁlgs oaudep 90 Qlégce the
sig nneﬂcx: fantinytion, aid the GthI the doar andthbitdar volugedgéore and after the

(f S=0b33weRRaABRE. Fig. 18). In 35 eyes which vere
explc‘)@ggﬂto the lacrimtory conponent, Rs increased

fro 15 0.07 to 0.34 0.20 (nean value standard
devi & Sobjectpal] @eded paired t-test) 5 (Fig. 19), and

| Mpr ovenenteisiy; 5&@1&?&(1@({@ bzk&'e& SEyesoxfegﬁIHﬂ?y k@@iﬁné $OIL Gnale subjects,
| ayer was o s

( rrea‘ﬁe%\argﬁe ﬁd a;r[] ?Cést“?‘fﬁ as‘ﬁgé‘) 85?519% L ?)\E?iagox%and their
Mat céyes wee axposSil gn thel s RethksizeT datrmafdEy gomp@ient of onions until the

Reprﬁﬁ’lﬁﬂﬁtﬂ)tn' b\égan?é(@d'%hgecr eRfiurable ANl Qéi‘grek&ﬁfi Qftér tAd prosure the tear
after e exposure the | a"rf(r.{xl mator n‘ﬁonent

ar
showFPIfRe mepsjrenent rﬁiﬂwwa% he rﬁf"é‘S STt v Heure by
r el atemip®imerybR) MEieletdvleuq:MmlgsdynnmRa@ﬁ teppeon1SCle Fpbpgyuation of

int c%ﬁ% dberesr9 be hrﬁex?é%@l%@t‘t‘f eG@lle tIRQiflcagsn Med QrtMe higher the
conpanen

ion Si n| fi
EETPERET B e R APl v s
showime RSIBUDheesmattiadrout.heleeeaposed leyrwasoselacted tUdil!ll eavelope

sur f ﬁ@tﬁo&\’asNot‘é rﬁ@re"éﬁeﬁ%ﬁa&%as@?ffc@tﬂﬁﬂs Bk {Hets}z!ec‘&far ‘irﬁ@ge J¥2ears on SCL
tear |1pid ecame. On the other hand, by

a
expo%,’fFﬁ]@Q"(‘h’é1 ]'yé%e?s(? to the lacrimtory conponent, R
incrpas4€d significantly and the extensibility of the
%dear i IRI%lgfl ayer inproved (the extensibility G ade

& ade ies B lgg% m’gfegfrfﬁ%fftrq?gﬂ%?r d e@f n;legﬂ vbﬁtg‘%f}?a%p?rd%ggiation) t0 0.54
showa 0tlHaFigabBnatdwertegmndinglyshe grdes aftspecobn imagesefitheisars on SCL

' Z '6{*3/9{?23” %anﬂ%%vﬁﬁﬁ?&h@'d 4 % ¥ tQE) AUh@s (.09, Maldxon

do | Mpiched Hris Speed- i Tess ool ﬂ%ﬁﬁ’ﬁﬁf’c &HEP fpepecame

ext esighificaritlyylomger from 2. 2aB .4 o It Rdyer0.0% Widsaxos Matched-Pairs

af f e§%ﬁ9d ROGEITeL NP é' 2l uepceg %ovlish'@pxj’e%fatwe\/ SkdMPes JfTROBRfore and

tr 23 egﬁ eg\éﬁec ﬂn‘ggg":ﬁg@?f Eg?@%%ﬁ%ﬁog{;@s ggplﬁlgﬁmngr%@ ]9, 27 shows

expospctstroativieexhmples (the samye aempbakesfispedulagimeges 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.



(Thi opropanal S-oxide), the tear volune was increased
and the extension of the tear 25 lipid | ayer was
facilitated. This proves that the lacrinatory
conponent is effective for treggnment of dry eyes.

[ Exanple 5] [0051] 30 The rel ationship between the
dynam cs of tears on a soft contact lens (SCL) and
the tear volume was exam ned. Unl ess otherw se
speci fied, the exposure nethods of a lacrinmatory
conmponent and neasurenent methods of the tear vol une,
and the | Fighermere ittvas revenisd snt b theexpesuree the lacrimatory
abov(%n’{?%ﬂédt OTR G0 EXAHAPS 2Ride), RORL s1gr§§ca11tly PA&E&@&E GEgRI of tear on

| ayer verin e surf cont act.
(SeYC Irgvaesesﬁugﬁaéﬂy S TR RSO SEALHDS ncrpasea
| nc r’H&seresmitst%ewahiamthetlaMmManye:Dmnndnh basqmitiae efeqts ) the
Wgé&gtof be téa‘? Vb RS thdIBRER b Yn QCLh@) gdrihaeRe of the
he WOr n ext (; eri o tb
TherlBRbRSS OBiEs 9B CLARPLLY SR oHad) BEGHIRPY igrssclhatis o say
al | idayohfimged thertie lexpostery dompohent liseffeictiet or yreatment of dry eye
comppneite{ T g,gg ciS-oxide) to induce the reflex
an

| acrimation, t he change of the tear and the tear
vol une before and after the 5 exposure were exam ned.
i(DOSINDUQTRB\ijAMSCAMLﬂEYhod The subjects included 8
cas eyes regularly wearing SCL (rmal e subjects,

mean ag 21.41. The subjects, were .asked to wear
SCL al | ddyreremb ?Oé FRETIPREPR eg‘%“@?@sﬂ%& KB B@&ef?b“"em“’“ can
t he &yt &siexadinhtar dfivatiousydisxasgsdfoe mkarofle.olry ey immwhich the

the shidiy L@lta#tﬂﬂatﬁ%Q§5rﬁet@Hm|nQ{eéQﬁfan?em ur @Rkigs otﬂ_é?%ﬁnd a lacrimation

before and after X osuEl tear vol
%as@P@ﬁ@ﬁPOTP@QWrPé%ﬂ%) £ RESS$L dfVGRLIQS Caf‘é’ﬁrused as a therapeutic
meni drag forwuflmtdls'eesdsﬁor mm;sle,aimtye) in Whichpcbmoting lacrimation is

0 bs leYe%L%@ﬂ rﬁ?évehp&l E%Q{Hl&ﬁ op{he td%@ﬁs%s on SCL

I mage of tears by
|nteﬂopé70rretry (Grade classification 1 to 5: the
hi gher t herht preseradievention ishet lilitedertht esctiptim dieloatesy

%d’:" g SHhETEMd Igfaf@? df Weﬁﬁ et 19(/&1@1'&1 UpPA vh}idf of modifications,

were carr 0se
sel evbist stsyviin divertspel th%é%%taaanqgwblé Ao o Sqbisgag by & person
cl asskiltdddathieqins arfindlhdedsp deudreseni imageioof tears on SCL

are shown 4in,hhQaridls, ;{a%)ﬁss@nd paPli3tiofReSt 4k hSrein are hereby
incorporated in their entirety by reference.
25  [0058]
The following matters 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 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:



R (mm increased from0.24 0.07 (mean value standard

deviation) to 0.54 0.14 (Fig. 23), and

correspondi ngly the grades of specul ar i nage of the

tears on SCL were significantlg4lowered from3.4 1.3

to 1.4 0.5 (p<0.05, Wlcoxon Matched-Pairs

Si gned- Ranks Test, Fig. 24). NBUT (in seconds) also

becanme 25 significantly longer from2.5 = 3.4 to 9.1

2.1 (p<0.05, WIcoxon Matched-Pairs Signed-Ranks

Test, Fig. 25). Fig. 26 shows representative exanples

of R bef opeiniiial teanivolimetrasermertisied of reassingAdearyatugraof 2

gonﬁﬁﬁﬁBﬁnfﬁHﬁﬁh%&ﬁpﬁﬁamﬁhgma2§ﬂ§hQM5| representative
xanples e same, ex es) of s ul ar.

tears on g@)ﬁ"poﬁiérfeﬁeg Ozggp"é &r Y %gﬁéi BOLTT g(? ?’g%é’%}ém for

| acrlaerihaion esanipetiendescifhadtihenereef chigs 1 28330 shows

gsfeptr 22 rent @Q%\éﬁo%ﬁf@@éa@&e&%ﬁﬁ%e‘bﬂ” TeneaXaHRlag8dr vofurdd &UHe subject at a

. an ore and after the expasur

" acr B EOHRREE S fBUsa P PO L e o ) Bftor

dy nambwipriof atieaease onthSoke ofdear ypfuatetuadi! that diap poipy apptionally,

tear vol unRaic3R:MN&By bh&iduaing VR dffBrehdeCih @RSESL voRurhEidrthe subject

| ayer on t IS se nt

e |ens cur and the excel |
exct GENEH (B LT BRI AP P a e 19T Lhoun
that the stdateihinagiorosten bideterminingithahibe cyeefshe subjdsés dry eye when
Iei(rggtgg r?egr ¥(g1§rtnggﬁc:'r%§5r m&tﬁloleﬂ thaﬂ‘@ﬁorﬁﬁyﬁiﬂh@g% thb &dar bMuinlb @ncrease.
at or onponen opr opanal . ;
S- oxi de), 3RTb\%§1eg1P§ﬁk gli%%i/nlgyﬁ}/ an.gercgeé(‘sréb&gl nbt, A eer&glfl rﬁ%elg%rease with
on 6k ofwes: wilgne 61 therdnigy of hegae tolumadnawaesis dridgtinto a plurality

vas S @i dnk Gadtdidg tothE €§%?€éjof seVdIR Bf 9 2YEd i a80ONe thd by
t he | acri nator. anen

| h [
1S SRR DB Y GE Eup e Hham
vear intigaSQOlbe s¢@Yityt bildry nype salseroinedhe  t hi ckness of
tears on QC &R ((f%)lagtng;ﬁné 865/ &85 ke pletton@ompalihg:i ty of

tears. That is to say,. I1t.is confi.rmed that the o
| acri mat or¥j eéEﬁ‘?BffrFé‘T?tOfie§p‘éSF‘Tgeaé’t€iy€8f?g$bj?‘? éoa{hﬁé?ﬁge‘gffor lacrimation
dry eyeminaies deicaibedlinvany lonevefelaing latb 3SCL. 10 | NDUSTRI AL

SPPLI CABI Ll LY o LastreiRAOEREY of Rashdfy 4 XRL +MWine of the subject at a
exani nati on pr.ovi resent invention can be

Je o‘¥ t he g .
usedFgm WRaAPIAALT esterl A PO BPOME 85RH f or exanpl e,
dry eye) iandewinghtivmetep afbaierminifg tatthiewse poe subjeet is dry eye when
Idgf: ?{hggtgfag%d @%’E ORBbR s sriXllek hﬁnﬁtd@ﬁﬁalh%ﬁé,o& ﬂ(xje tgar vorl1ume.
| pr.o y conpositl on provi.de , .
present | nﬂ,gﬁf fnaﬂlogg)ﬁ gﬁénc&g&]ﬁié gyeadets rét?,eg 6% any %131 2 %)rﬁ é&herem the
kor tear vouse diseased ufihgr refenslter neniscesyayvatirenhi ch
promoting ¢ ?%étﬂ@& bORcrrdatioffek SiGInaM6n dcibRMERAY 6N &5, wherein
treatment of the di Seases. i _— o
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



[0057] The present invention is not limted to the
description of the above 20 enbodi nents and Exanpl es

of the present invention. A variety of nodifications,

which are within the scopes of 8he clains and which

can be easily achieved by a person skilled in the

art, are included in the present invention. Al of the
articles, patents and publications cited herein are

hereby incorporated in their entirety by reference.

25 [0058] The following matters are disclosed. 1. A

et hdsteraining thghbsinRriom iyinnyeyedivhen i By d odusiis iiareased.

an exposurge BEh&S o PARIing a@BgRY 6f @k ety ljesk, the method
the reagent for lacrimtion exam nation described in

any SH¥"58clains 1 to 3; 30 a stinulation measurenent
step of neaduitialiear aolugregnérswementptepfof orpaswingtd taer volymearf a
tshg_ﬁas ?i‘rlralﬁ i&%iﬁl&tdtf(tﬁé ?Et%aﬁtaﬁ@ol%@}@);ti me when the f

subj ec eel s e [ ation I re o
Sl at 1 O erebeay e Syl £ bl PR o aerimadon
poi nexagfinagion dpssribechintany one ehaaimgddedre step; and a

det er m natyited} vl Béasth@in@hiBidp dTdndabi@tngtatearaltuntd oftth€subject at a
subject.is nger than)a

dr% ﬁ%ﬁ %pen 35 ihe STtis Ig er than,

nor nEr R REP Gt BEFT g FXPOTEre Al @ RO BT I OR Ps

lower t han calcuhtiomsiep pherdmulasing stthadiffatenemin the tear vatump i the

of  di,AAROSRSenthY infYe8 teat DEILAR LR the GRIIxb&uRDteardfbl@fle; and
initiral teay volune neasu[gnent ste& g{ nfafgﬂﬂﬁﬁw%mminﬂmtan
tear vol ufe MU HFREEUTHEA TR PR &1° GREYTHE

i ni tvaime gdth teodifferehce that vessposivuslystabquladd oxtpe simrilgr prgcedure;
eye gfd dehemitiR ®6ta dythpidi iy ReGRMted Qhen tha@fffefdict @Yeduced and that
exam nation.descri ES@WI n acg ane .of Ccrzlageldrrs | to 3; 5 a

fhoar? PEMRINE SRS 10t gf“’&fl nEYSI*PHY a tear o

vol une of % Hke gathpd of maniteringredegesen! s¢vgritypefiday eyef degeribed in 7 or

the @XARSUA et RORANRAS hie@XPRSINH 4 18ais ¥ lebMBniNE L@ ature.
u

nmoni torin i ncrease.wi th ti f tear val unt i o
that ti rrequg-ﬂllﬁ rpetgﬂ%oglmninboﬁ%g{g}% &gre&;&? SENCRFY ﬁdrgfgepclieg?rlbed in
cal carlyatfi7rig 9t Weerdiinftfieeyernde sibje¢thiecxpesad tv dheunagenhior frsrimation
$¢bj 8Gindteh Wes Rod-B&tddd idahAdr, t €ar vol ume and the

postgﬁx osure tear volunme; and 10 a determ nation step
of det’#fimi ning that the eye of the subject is dry eye |
when t he Il eAnsevafl anveponed ageodusing paddrigratiph grpnepter composition,

nor n@k cbAPARAAL rephBert&Pby 1 i Fvihg) EHBASR fordhulal Ne

nmet hod of _dj aghosi ng .d eye described in 2, wherein
t he increégbe CWH%”%ﬂﬁéyof tear volune or the range of

the tear volune increase is divided into a plurality
0__

S+

"~

25
wherein R represents a C.s alkyl chain.
12. A use of a compound for producing a acrimation promoter composition,
the compound is represented by the following chemical formula.



of sections according to the degree of severity of dry
eyes in advance, and by 15 classifying the increase
with time of tear volune or the range of the tear

vol une increase, the severity 86 dry eye is

determ ned. 4. A nethod of diagnosing dry eye, the

nmet hod conprising: an exposure step of exposing an eye
of a subject to the reagent for lacrimation
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post - exposure tear volune) ;
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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



3. The reagent for lacrimation exam nation according

to claiml, which is used. for examning dry eye. 15

4. A lacrimation exam nation kit, conprising: the
reagent for lacrimation exam nagBgon according to claim
1; and an exposure container used for exposing the eye
to the reagent for lacrimtion exam nation, the
exposure contai ner being used to cover the eye in a
state in which the 20 inner side thereof faces the
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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.



a tear volune neasurenment step of neasuring a tear
volunme of the subject at a 30 certain tine point
after the exposure step. 9. The nethod of lacrination
exam nation according to claim 39 wherein the tear

vol une is neasured using a radius of tear neniscus
curvature. 35 10. The nmethod of l|acrinmation

exam nation according to claimb5, wherein the
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conmpound represented by the foll ow ng chem ca
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used

for prevention or treatnent dry eye. 15 14. A

| acrimati on pronoter kit, conprising: the |acrimtion
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whi ch the inner side thereof faces the eye after
| acrimati on pronoter conposition is 20 placed in
exposure contai ner.

wherein R represents a Cy.s5 alkyl chain.

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

[Chemical formula 4]

13. The lacrimation promoter composition according to claim 11, which is used

for prevention or treatment of dry eye.

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

placed in the exposure container.



