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5 A 4
F7H9)
ATE1

ob 7AZ%Z (dry eye disease, DED) X822 93 4 Folg FAEEA,
=

A7) 2AREY F T EE F FIE V2R 0.01 TF % WA 20 TF %2 ¢E=ZE (ambroxol) E 0]
Fom o]FolX wolA MEE= shut o]t 24 i B ¢kE A A5 (buffered saline solution)E
F3Fek= WA (carrier)E EdFstar, 7] 2= b EW w4 FoHE, 4=

A7 2

)

A7l 2RES A7) 2= A

4

Al A8 (application)= A|F3l= FA (device) & AFE3te] TS =, &

Fol F 47 2ARE T AET SO 4N EbE ARE 4 4R
A3 5

271 HB5ZE (ambroxol) B o] Gow o] Fo|xl oA AEEHE sl o] &4 AR AVl 2AEY

=
F FTH Ev F FYE 7R 0.02 TH % WA 10 TH 9= EAEE, =AE.

7] gH=E (ambroxol) @ olo glom olfojzl wolq HAEHE a} olae By HAEL Y] 24Eel

=
= T EE £ HYE VFoR 0.5 T 9 WA 5 TH 92 EAFE, RAE.

Nv

(biocompatible polymer) T AAAHTA F3tA] o] 3

A
219 (impregnated) ¢E.E< (ambroxol)S o Ed3l=, RAE

A7 BARFE TFAE EE-2-3o|=5A ddHea g dolE (p-HEMA hydrogels), Z=|(H8-zZ-ZEF4H)
(poly(lactic—co-glycolic) acid (PLGA), Z@]7}Z2=%E (polycaprolactone, PCL), 3lol=FA T2 AEZ
2~ (hydroxypropyl cellulose), o}|ZZEtH o}A|E|o]E (Anecortave acetate, AnA), AZ}El (gelatin), =
4 (collagen) o2 o] Fo|H oA MEIE = 3} o]Akel, ZAE.

AT 9



[0001]

[0002]

[0003]

[0004]

S=50d 10-2116303

A1Eel Slel A,

A7 e [EdA-4-(2-on]=-3,5-Tfo]| B2 2wl d ofju|)Alo] E23ALE AAt  (trans~4-(2~amino-3,5-

dibromobenzyl amino)cyclohexanol hydrochloride)]¢l, ZAE.

A3 10

471 HBEZE (ambroxol) B o] Go® o] Fo|x oA AEEHE st o] &4 RS AVl 2AEY

i=4 (e}
F T T F HFYE VFoR 0.01 TH % WA 2 TF 92 A5, RAE.

ol

AHA

ATY 14
A

3T 15
AHA

wgo] Hy

7l & & of
o

2 g e okt x5 (DED) H oleo] #y AHel e, b ¥ AES AR5 Y3 AA L HHS A
=

vl & 7] &

o ¢ FW (ocular surface) Ztatel EwAg S §A5la, ¥& 9 (tear film)S ZAs1, & HYo
ZRY R3she 53 AESH ol b wH 23 L Fo= A4 9 FE S Y w9 xd
of FgAl JgS £rh. o wA HEo=B= "vHA b HUF FF+ (chronic dry eye syndrome)", "S-
AZ T3+ (dry eye syndrome)", H+ "HAA ZF9bZA A (keratoconjunctivitis sicca)"o 2% 7 o
1%% (Dry Eye Disease, DED), ®WHAl <F 71%% (chronic DED)°o] t}. <¢F+ 7%= (Dry Eye Disease,

DED)¢o] ZAto g wWEelx e AlH (unclear vision), A= (irritation), 7}&% (itching), OXZF
(dryness), 2t€7 (burning), 3 W74 (light sensitivity) 2 <kt ¥W &40z Qg Al &4 (loss
of vision)e 7FsAo]l vk, ol A 504 o)Akl 3209 Hol oJ g 1689 Hol FAe ¢+ H %S (DED) 9
FEgs o= o FAHET. b HxF (DED)ol Wiz wl=w Aol Al=Ele] A A FE (overall
annual burden)> °F 349 4dwh de®2 FAHHH, w= Q159 7t AxF (DED) A F4 HE (total
estimated cost) Ui 5549 gejo|t}t. <ty x5 (DED)S] HHES
o QIFelA © H2 Ao=® et

ot
=2
=)
AL
o
offt
a2
o
fru
ol\
N
_OL
)
°
>

rlo

A, o+ 1ZT (DED)S w&F 2o a4 AHS 5HoR s ok mie 534 (multifactorial) 23
o7 7tFHY | FE v BorAA (tear film instability) ¥ 3 A9t (hyperosmolarity), <H+ EW
(ocular surface inflammation) 2 &7, 217372t ] (neurosensory abnormalities)e] W14 H&-&
Sl S L=

r [
J

7 Az (DED)& A&sH] A dAe I Ao A9 R3S A% &84 =4 48 (topical
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application), & H]5 (tear drainage)E& €= (E &, w&H vl (punctal plugs)7t w9 =& Wi
3 (tear drainage canal)dl Y=ol w89 AF AHE AFA71= &4 @4 (punctal occlusion)),
TE FEe AAAT7] Y3 wAE vholid A (meibomian gland) 7S FAAZIE XEW, ¥ BIT
(eye shields, +=& g F& AW Feet 22), & 954 (anti-inflammatory agents) F &
g, w= o] 9 e 5.L7P°ﬂ/‘1 S AxZF (DED) A &E welAe & &0 4/%ke Ho & A3t
% (DED) #x}e] Adgd=polAl dnkxon Fi
5o, HAE AVHoE AF ARE)S A
N
ES

st

N rp

i)

flo

2

-4
ool L o

s st = A

Vo e obt A% (DED) 2 oleo] el Ao} e
Eia=

Eodg o] A A= WA (carrier)ol] E41H 4B E4 (ambroxol) Z/HE+ o] sy oo FEAE x&sh

o}

AT FW ABE AR AL A R PEE AN

A9 HE 78

2 iy o] AAE WA (carrier)dl #4tE FHEE (ambroxol) H/EE o] dhu oo FEAE E
o A7 2HAE - Hﬂ ol (& B, "3 A Ade)d F di, &¥A (lubricants), W
(preservatives), ©]< % (ionic species), pH ZHA| (pH-adjusting agents) T+ UE npzhz 3k 1A ¢
2o ke HAE .‘fﬁ?}% 4= vk, A FdAoA, 2 uhde] AAE dEE<E (ambroxol) T 38
F=Ale] A& WE (extended release)S A|F3dt7] 23] kAol &aE Holx 3shfe] AAAIFA F3
AS xgsit. T, dHEZL (ambroxol) EE ol9) FEH FEAZE HA (vehicle)2A A H
(impregnated) AAZHEA ZEA(E) (biocompatible polymer(s))7} <F&Eo] A 42 HFE  (extended
release) S AFedrh. £ B AAE wol w4 A8 (topical application)S 98] ntEAom, &
(solution), 2 (gel), #HAZHA (drop), LA (ointment), HAEN (suspension), vio]aZHA
(microemulsion), Yx=YAF AN (nanoparticulate dispersion), ¥ (liposome), =X (lotion) E/E+x
Ho]~E (paste) 59 FHE HT 5 Adrt. A7l £ dYolA VEdtE AAe FEoZ (dE 59, oA
®) EE AP AR R 7|zl A A7) AAE Al ThsetA WESe AR 2 leo AH Wrow

wol 489 5 9

=

25e 57

=2 Q& gkt ok A HE AAZS A, B oute] A 2

of. 53], E iy AAlE AAl= A (bt 2 EAE FUHS gJE 4
FgES F3e, =5 2 (Tear film)e % (quantity)™ 2 (Quallty)% ZA 5=
- T

RuN

H )
g 9 Pyl §A49 719F 5 Qe

=)
r_“;‘_l‘
R L)

= S AxF (DED)TJr 2o ok xH ASS AT dF Ao, ARE F un. 2
ol AAE 89 (solutions), A (gels), AAA (drops), ¥ (creams), A3A (ointments), HErH
(suspensions), #AFM (dispersions), Y=} B4 (nanoparticulate dispersions), olH# (emulsions),
vlo] A2 HA (microemulsions), 2]3F (liposomes), F|O]X~E (pastes) T o nldz 3 el 5 £33}
o olmgt FE|R ATEA ¥ dojo] AHe FHE AxE 5 Jrh. & E AA= FHEEE (ambroxol)
/= olo] fFEAE Egdcth. 2 Aol AFEH= dHZE (ambroxol )2 3H7|eF 22 3k ezt
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>

HO
H NH,

o}H =2 (ambroxol)S HFAY (viscid) EE #=3 H (mucus)d #HH
oMol AW EAA FAEE AFs] A FF AMEEHE, Ao

(mucolytic) oFEoltt, dHFZ (ambroxol)S 71 A€ol A AEolw, =3 AHa| (tablet), A
(pastille), 1z &% 2 (dry powder sachet), &% &9 (inhalation solution), HZAA (drop), U=
(ampule) @ ¥4 AA| (effervescent tablet)Z% o]§ 7l53dlct. B BAAe o]e $AA MFE A&}V
Aol dHEZE (ambroxol) H= o9 384 fEA] 5 o= ZE b ¥W A3 F& DEDS 22 w9 JJH

am
£ Anshod F4a0hs oW R Y

Boulbgof A Ag® ulo} o], "dBHEZL F=A] (ambroxol derivatives)! % "B EZLO 3EF FILoA|
(chemical derivatives of ambroxol)" e &olv dEEZHAM Fid s3dE, FEFELE HA4A I3E,
2 drEE A Y, oF Eo], Alto] BUtHE A9 B EZE A4 (ambroxol hydrochloride) [E @24~
(2-o}n| -3 5-tjo| B 2wl & ofH] i) Alol S 2 HE Ak (trans~4-(2~amino-3,5-dibromobenzyl
amino)cyclohexanol hydrochloride)]ve— 123, A7 FHdeA, 4B EZL (ambroxol)e s o]de] e
7F @l AAl 23E ¢ ATk, dE , G5 FEdCA, AAE Aol Al $EEE (ambroxol) XA
4 Aol A2 ¢¢H=% (ambroxol) %Eﬂlg 23S drk. A7) T # vgE FEdelA, A7) AAE

olH =<2 (ambroxol) W3 ¥38tg 4= i},

IR Tl A, dHEELE (ambroxol) F o9 A FEA (EASIE A9 F e A7 AAY F F
& (total weight)S 7]F2 = 0.01 5% WA 20 SZ%w/w) 4 5 At A7] & o FdollA, dBrEE
(ambroxol) ¥ o]¢] 584 {F LA (EAlste 4)9 F 555 47 AAY F H39 (total volume)E 71E2
2 0.01 %% WA 20 SF%(w/v)E & A, vEAsHAlE 0.02 WA 10 3% (w/vYE + Aok, agAe T
oo A, A7 AAe FB =2 (ambroxol) 2 o]9] 34 FE=AY F FEE 0.5 WA 5 % (w/v)oltf. &
‘ﬂ“ﬂJ AA = T3 4B FE (ambroxol) R/HEE FHEE (ambroxol) FEA7F A4 WA (carrier)E X
shett), Ay FEGeA, A7) SNkl g% A7 295 (buffered saline solution)d 4 9o}, T3k o
A (ointment), 2 (gel) T FHO]AE (paste)d X% AT},
TS, AdF FdAO A, B Ao AAE dBEE (ambroxol)S TF 9 U B O W o2 ’\1"1’51 s
3l Bol 57 ¢8 AW A (extended-release vehicle)?l, kAo g9 AAASAH F34,
dEFZE (ambroxol)Z FHHE (impregnated) AT FTHFA AAE Egstx, ntg2siAl= 6 HEW]—X]J
A&H WE 7S e A AAEEAE SEA (biocompatible polymer)E WHEFAE &% 2 A& A Fo
wte} AEs] 7bse7Ivk (biodegradable) W W3] 7heshA &= ¢ dvk. 2 T AAlo] AE w©HA
(extended-release vehicle)2A] AMEE § Qv AAA}E SHAY d=2=, EE-2-3lo|=FA] Jdvetad
dolE (p-HEMA 3dfel=24), Zg(&FE-z=Z-28Z4H) (poly(lactic-co-glycolic) acid, PLGA), Z@|7l= =

= (polycaprolactone, PCL), dlo]l=FA|x 2 AEZ Q2 (hydroxypropyl cellulose), ©FUZEELH oA E|
o]E (Anecortave acetate, AnA), He}¥l (gelatin) E/%+= F2 (collagen)o] ETEH AT o]of A|3te ]

etk Ao A9, AHE FA (extended-release vehicle)2] ¥gHe ot AXZ (DED) 542 $3A|71H
A Fo RITE &9 4 dd

AF TN, & EHo AA= I sht o] HUMAE EFE F k. & @ ARl x23dE
Qe HA7HAE 934 (demulcents), WH5-Al (preservatives), <A3kAl (emollients), ©]& F (ionic
species), pH ZAA (pH-adjusting agents) X 7|E} 7}&3d HIMAE X3SAT o]d A=A Ferh, &
o] A A AHEE & e AShAl (demulcents)e] =& ZEAF (glycerin), 7IE2EEAMYAEZ 2~
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(carboxymethylcellulose) sto]=EA]ole AER Q2 (hydroxyethyl cellulose), SFO|=FAZEE wEHAE

2~ (hydroxypropyl methylcellulose), WEAEZ Q> (methylcellulose), G9=ET 70 (dextran 70), A
E}‘T/‘_ (gelatin), :‘—E]‘Dﬂ%‘%l =8]& 300 (polyethylene glycol 300), =e|ol€dll Z2]F 400 (polyethylene
glycol 400), ZZx2#Ho]E 80 (polysorbate 80), Z#uld A¢FL (polyvinyl alcohol), XH|E
(povidone), 5 ¥ 4 dul. B whgo] Ao Algd 4 A& WHEA] (preservatives)?] o2+ Jshul
Z+51F (benzalkonium chloride) 2 %iil"%%% (chlorobutanol) ¥ & o2& FA® WRAE 233 + 3l
t}. A4l (emollients)oll= #Ed Xﬂxﬂ (lanolin preparations), TFFSH vlul®t 2 (mineral oils), 2.W
7F 3 (Omega 3), &+ (paraffin), A+ (petroleum) @ &= (waxes)7} EI= ¢ vk, AF Fa oA,
B @] AAE o] F (ionic species) @A o} (zinc) ZE/EE UEF (sodium) ©o]2& ¥3& <
ATh. AHgE 4 e 7% pH 24A| (pH- adjustlng agents) 2+ A|EZ4F &5 (citrate buffers, <&
o], ANEZ4 YEF (sodium citrate)), a4 &#FH (borate buffers, & E°, 54 YEF (sodium
borate)) % T2 A4 EE VI8 FFES 23T + Aok, 9 74 (configuration) B W H7HA
7F AAE AA ] AREE 5 QT

AR A5 Aztes AY A¥EY (conjunctival cell membranes)& &3 AF-T% (osmotically-driven) =&
4% (water transport)e F2 w&° FIE& fFAaka e xWo RS 2Hskes ofFolxy (AQPs) ol et
3 BT Al'd (water channels)ol] 9j&] miZlEcis A& vepdch. 53], ZAutelAe] AQP5 2] Tk +
E Yol o A-FA HN (gel-forming mucin)Ql MUCSAC (Mucin 5 AC)2] AAE
WSoh. mEbA, Ak A AQPsE RSk AlAlE ek A FHE ASE 4 drk. & 2 &9 o)del, &
BEZ (ambroxol)o] 17+ 7|= Ay Al¥E (human airway epithelial cells)ollA AQP5¢] 23S
= A4S Yele A8 At QY (Upregulation of AQP3 and AQP5 Induced by Dexamethasone and
Ambroxol in A459 Cells, Ben et al, Respiratory Physiology & Neurobiology 161 (2008) 111-118 #=x). ¥
g o] AAl= GF-o] Aol A, Autell A AQPs H MUCSACE A=3te], k- :Ax% (DED) O] S5 /1A A7IA
v oksAd 4= gk, ®E, dEEE (ambroxol) % o]9] 8td fmAlE & 954 (anti-inflammatory)
9ol e} ZEA (analgesic) e 7FAERE,| o Yolrl w9 55 &7, l:r% —}94 P E FEATIH
/e b W A7E IEAA ¢ drk. dFe AS, B o =
(unclear vision), A= (irritation), 7}&% (itching), X
W (light sensitivity)@} 22 <7 71235 (DED)9] T84S gsiAld 4 MBP.
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A (subject, & Eol, AMH v &) =4 A& (topical application)ste RlEE 3Anitt th&
T ATk, dE 5o, g5 AFelA, B g AA= 10wnkt 13] e Y 13 A= =54 489
Atk A7 AAE 14, 2¢, 349, 4Y, 59 = 5Y o] Yzt HA 13], 23], 33 E= 1 o) HEH
= vk, A A (extended-release vehicle)7F AAlo] E3tE= AR FHA oA, A7) AAE Holx 3
Fol 13] WA dFdel 13], & g 2ol 13] A 6/1Ertt} 139 ks 54 A8 2 F g 34 48
HEsE Algd S 3t Ax, Zds 5o dshEnt ofye}l 71ed oE A #8¥ e ugE HHe
A% a9 ke 23ete] e 1y AbEdd o8] Z2A" 4 .

2 o] AA= 1ol nEAE Tles AMgSte] FoE g k. dE B0, 459 A9, A7) AA= A
|Apoll fal] Frowm FoE= AN (eye drops)d AT, wE AF, 7] AAle A (gel) Ex AaA
(ointment) 2 WE E:= 2 §3J9] A8 T (applicator)S Al83}e] w2 nf&a gt o x_];g EPNEE:)
2 4 Qdr. dF :llisi“ﬂoﬂ J, B i AAx =38 AY (immediate formulation release) T A3
A& (extended formulation release)< 3] 1etE FAE AL&3te] AdEdE F Utt. O So], 97 74
oA, 47 AA= st ol by e FAE AEste] dE®d: 29 (conjunctiva) HiE Zhed

(cornea)’doll Al 9|5 HX (an external pump), ZEIE #A= (contact lenses), T&F v/l (punctual
plugs), Ao-H&A AHA| (muco-adhesive tablets), 3HA| (pills), & (capsules), 2 (pellets), LA
(particles), H%¥Al (plasters), <+ A4 A (ocular insert device), Z=EH (strips), A9 HNIE

o

(conjunctival inserts) Hx= A& (depots), Ji‘: Aual (subconjunctival), El=dsl (subtenon) HE+=
YA (intravitreal) FAF, B & 02 343 439 A4,

HAAAA Y 7] AAL] G52 FERS sd o HrE F v, dE 5o, e B T4 ¢4
S A7F-Ha (self-report)d 4 Ao}, T2 A5, w5 AA4HoZ F71E 5 i, e w2 S 34
7] el B & Fot Fo] ~EH (paper strips)e ol AYsFE Schirner's Test$} #2 AA AJHS ALE

stel AlAlel 52 WAAT 4 otk
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