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A diquafosol ophthalmic solution containing chelating agent with a concentration of 0.0001 ~ 1%(w/
v) restrains the formation of insoluble precipitates observed during storage of ophthalmic solution containing
diquafosol and the lowering of filtration property in the production process (filtration/sterilization process).
By comparing with the ophthalmic solution containing diquafosol but not chelating agent, it is also confirmed
that the diquafosol ophthalmic solution containing chelating agent shows a low eye irritation and an improved
ability to retain the effect during storage. Accordingly, the present invention, wherein a low eye-irritation
and an improved ability to retain the effect during storage have been also confirmed, has stable
physiochemical property in the course of production, distribution and storage by patients. In particular, the

diquafosol ophthalmic solution containing chelating agent is able to suppress the reduction of filterability
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in the production process (filtration/sterilization process), and, therefore, enables efficient filtration/

sterilization in the production process that will be helpful to reduce production costs.
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A diquafosol ophthalmic solution containing
chelating agent with a concentration of 0.0001 ~1%(w/v)
restrains the formation of insoluble precipitates observed
during storage of ophthalmic solution containing
diquafosol and the lowering of filtration property in the
production process (filtration/sterilization process). By
comparing with the ophthalmic solution <containing
diquafosol but not chelating agent, it is also confirmed
that the diquafosol ophthalmic solution containing
chelating agent shows a low eye irritation and an
improved ability to retain the effect during storage.
Accordingly, the present invention, wherein a low eye-
irritation and an improved ability to retain the effect
during storage have been also confirmed, has stable
physiochemical property in the course of production,
distribution and storage by patients. In particular, the
diquafosol ophthalmic solution containing <chelating
agent is able to suppress the reduction of filterability in
the production process (filtration/sterilization process),
and, therefore, enables efficient filtration/sterilization in
the production process that will be helpful to reduce

production costs.
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MANUFACTURING METHOD OF AQUEOUS
OPHTHALMIC SOLUTION
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[0001) ASHGAEN —BKEHERER - REHELEL
DKM SERE 0.1~ 10%wW/V\)ZHETRRIEBELR
fE 0.0001~1%(w/v)ZEEH - 3> ABHIRHEREEREAE
BEREE 0.1~10%(w/v) 2 5 R HE Z /KM B IR (BT IR
e TEHTHEBEEER, )T RINERE 0.000l ~1%(wW/v)Z
BEAE > MG ZKEERER A BENMHYZEEN—&
Hik o REZ K EEERZERREN T E ) REFZRK
MELRR 2 RER N —8EITA -

[ 440 827 ] |

[0002) %I R GAREE PLP - Z (RE-57) MU B B 5L
Up. U 7 IE S 2 B2 5 Hi B (agonist) » MHABFE 3652707 G
A(BENZE DFRE  BHNEEFREOMREER - X
Cornea, 23(8), 784-792(2004)(FEHFICR 1)F K ¥ H
%EE?&%@?@?%?E%Z%HE?@ M ZEZREBR&E N
BEFEES  FBE REXEA EFERAEARE
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LRty - BER AR BIEFSEBES C@AMHZE  £5
R AR T A B S ORI Ay RS RE -

[0004]) E BHIGIBIR B ELEMEY 2 7% HARH
2007-182438 S (F A LR 2) 8 T+ &= 1 BiER & A0
Wz EE > BROZ AT E i 2B SR ER
AR oy BOR Y < FEE T 3 Bl A Fr R [E o T AT E AR A
il M7 W) B A 2 5 A R IR BE R TR 2 O [l i 82 e
[ 2 AT 4% i SC Rk
[ 55 A SRk

[0005]

[EHM R TTHAE RS 3652707 584 %

[ F OB 2TH A% B 2007-182438 584 %R
[ 3F A Bk

[0006]

[JE = FI| Bk 11Cornea, 23(8), 784-792(2004)
[#FHANE]

[ 5% B AR g 1 2 SRR

[0007]) W1 Eprilt - R EFALZENYEALEME 2 HE
BRBEREREBEFEREHRER 2 RE
[FH LR AR 2 FEX ]

[0008) A#HHANEFEHNMRZER - FW T HSHERE
RBENIRFERE g R EE RN BENEY - &2 FEHBM

PD1206177(7)
109124203 FH YR A0202 1093212618-0



I757799

mE 0.0001 ~1%(w/v)Z2Z ek > aTHlHZ A BEEREY 2 &
AMERAZERE - L AFHAFHEHR THEERESHRE
HR R R IIRTE 0.0001~ 1% (w/v) ZZ &R - br 7 BE % B R
R ZHR R BN Sl AT IR T H AR T -

[0009] Bl » KA/ —EESHRE 0.1~10%(w/v) Ll
SIHRHHEBEIREE 0.0001 ~1%(w/v) Z 2 & Hl 8y KM B ER IR
(LLRRfEfs R O ABIRIKR ) ) -

[0010] ABR KT ZEH  WMERREV-EESES
i i ~ MR - Rokle - Uil - 2WiRE - EER - BA
B~ tERAkZF2ENEHE FEMED-BEHE SR

B iR RWE - SHBEZE ZBOHE  FER KT
B 2 B -

[0011] X » KER B GLEREF 2 Z BTN EE R
0.0005~0.5%(w/v)EfE > 0.001 ~0.1%(w/v)EFE -

[0012] X - WABIRKF » S REHE 2 B EE &
R 1~10%(w/v) > FFELR 3% (wW/v) -

[0013]) X - KEFRE » GUEBAK KKK 28 - EIR
B2 ZBEARINEREE 0.001~0.1%(w/v) » BHIREF 2 #HE
HREHE ZIRER 3% (W/V)E{E -

[0014] X » REIR K& (EREE—TEHYIIEHE -

X AR —-EEE AT ISR " ARBE)
A1) HEEARE 0.1~10%(w/v) 2B Z HHRECHE 2 KM
BIRREVEE LA A ESHRECHE - LR EZ KK
BIRRF BB ERERENKS 0.0001~1%(w/v) L BHZE
aEES  MEINFRBEERT Y 2 E £ 2§ 2 KSR
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[0015] X » AREE HAEGERE SR EE ZKERE
L 0.1 ~0.5um 238 R E Eas T LB R 5 5

[0016]) A#HE SR - E HEBEDREEAR

BRE 0.1~ 10% (w/v) 2 % 57 s H B 2 K W BEBROR 3 A
FERE 0.000 1 ~ 1% (w/v) 22 B £ T 1 00 0 3% 7K 1 16 B3 o F 355 M
7 P E 2 -

[0017] A 508 — BRI — % KpHmESH
BRE 0.1~ 10% (w/v) 2 % 57 s H B 2 K W BEBROR 3 A
FERE 0.000 1~ 1% (w/v) 22 B £5 T 1 088 3% 7K 1 16 B3 2 B 0 ¢
P

[0018] A 508 i — AR f M — MB35 > KipHmESH
BRE 0.1~ 10% (w/v) 2 % 57 s H B 2 K W BEBROR 3 A
BRE 0.0001 ~ 1% (w/v) 2 B & T T 52 7+ 3% A1 BB e 2 (R 77 3%
7
[ 58 599.2 3 5

[0019]) mM& i & PrfF 2 2 Ml B b i e M mE Sl Bl 2 45 2R
AR ARERER R AT @ AL R & A B AR 2 S IE R B R IR P i
e L REFERRABEMEMEY 2 ES - IR EIEBE CGBIE R E #
) i e M 2 B o S AR A R R ROME BT B A B K PR 1 S
Nl &R NERABRRIEERREHEESRH 23
S REIRIK - BRI IERy R R R FR RS - WL - A
BHIR RPN RIS R EEE c UkEREREBZRFAEEFTER

ELZVBEAERMEE 240 - BRRE M IRREE - BRI E AR
ZAORFERTT o TE > ARERER R R A AR AL S B AR OB B E
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[0020]

I HBEREAMRMBE 2T - Re ARS8y
THIRNESHERERRZBEEEARNG R 2B - fcbh H#
JEE(g) ~ fadh B E (57 8#) -

2 HBETRRGAESHR ZECS ~ e AR - EE&
B ~ R BRER N 2 B B0 2 BC 7 > o Bl il S I R B R il 2 78
BHEARNGER ZE > MR -sBEULARBEERENBEIE
E(g/em?) > BB ROREFHE (57 #8) -
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[0021] WBEH KRG N RGEEAFT RS -
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[0023]) fER "HBEHRRLE,  REZBEH AT LB
A ARFFHIPR &) > a] SIS ~ 8 -~ g ~ 55 - 8 - HFEZ LB
C BLEQRE - SORBE - SRR - BB - BREE - MR F AR
CELARE - BN - B - BREEE - EER - BEARE - S
Tl mEER AR - W AR CHRK - Wi
B ~ Al > BIRREE - 1,2-2 0l ~ 2- 8 Ol - AMERRK
B > B AR (pamoic acid ¢ BERE) ~ BT AL MERE IR
WEREl: - BER  —# Wi Tk SR FEK - mEEA
fEfs o MBS > i RS A R W IR
MG SE CV0dh e BUREE T - AT M TS RET
ZE BRI M= S 2-EAELREE - 2,2-tElE A

)ﬁlt

(LFF) ~ 1-ER-1-(HREEE)-2-D-IIHEE ~ 2-FFE&-2-(FKHE)-
1,3-N ZBF » &2 RN (procaine) ~ N N- 8RB E)-1,2- 2L 5%
“hEEAKE CBE -
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[0024] A&WHG » THSHERNHLE ) FTE2HESHR
(HHREHB 2 KeY R ARER &) -

[0025] RIS HRMHBEFTFLESRH P RER LT EH
(EmPEROF BFEGRIPEARERZIPVEGEEZE RN
BaRAEHZ@LEN - LI &ERIPEERZE R
B RBEEFEERIHE  SHRL KREFIHRAERRE &
M EEBEF ZSBETHIEESP RHLERBE -

[0026) fER AR " HESHRNELE | > WELHBES
BRZNE > FER THREGEEAF R Z @S IERIUIE (LU TR
A T ESHEERWN, ) -

[0027]

[0028] RN A S IR HE > A REH AR KR 2001-
510484 SE N FiigEe Z HAFMmMEE -
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[0029] AEBER KN A & 7l 5 95 R B CH B LUYN By 7 20k
7o BEEREHBESHRERNELEERE —BH T

[0030] ABIRBFT L HSHERNEBHRER 0.1~
10%(w/v) » HEERS 1~10%(w/v) » FFER 3%(w/v) -

[0031]) ABE AT 2HSHRNAEBHENE HRE
ABE AR BEE Z KRR T 2 BS I RN LB &R
FEHmE R 0.1 ~10%(w/iv)IVE > BER/RZBEHBKRE 1~
10%(Ww/VIINE > FHERZBEHBKRE 3%(W/VHIE -

[0032] A d " OKUEBERIE 5 B8 LLUKIE & IE B 2 B
IR -

AP TEER,  REGHESBEERETFZcbtZtey
Al AR Ry B PR & > mT H1 28 flan - R ER (L ZRE U 2 ER) ~ (K HE R
—H >~ N B BN~ MMM ER = 8 > AR BE DU BN - (K Hh BR 9 -
B = ¢ ~ IRHBR DU AR M Be S HL B R - AR —
oy~ MEER BN SR =0 - EEARER O - AR 8
GRS EFEERRNEE . Rl - R m - Rkl E R
b B B HCED 0 R R R - R bk BR VU BR - BR bk BR DU o SRR e R B K
PR BB ZHRRN E SRR R —
o~ BEHAREE em o~ MR EE 9 - BARE W EAR B L
O R~ H o R o B TN E N o BB B TE B R
fHE M FHBENEEE - WA AEHD > TR EE - &
B ~ fmbe g - Bl - 2l - ARE - BHolk - EHEREHEE
LB NEeSHZEMRRZFLMOY KGR ARER &
Y

[0033]) ARG - EEZESHE HRIMEE - KHhH 28
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(i iZB8) ~ B - BER B (EGRE) - Rk - Rk
E(RBEEEE) - 20l ZUHB B (SRS - BER KM
B 2 sHER (R &K BE s KamEFE 2 Key)  EEZR(EEE
BBREKEVE 2 KEY) - R 2 o8 (R BB W) - 26k
< HNER (WL ER) -

[0034]) A F - (FE B - &K KM EE — #K
EVIA TR EEE T RS, ) -

[0035) ABMR AEF 2 ZEZ B WEEE 0.0001 ~
1% (w/v) » (HE B 0.0005~0.5%(w/v) » iR 0.001~
0.1%(w/v) o

[0036] ABIZE AT L EEGHNERNE HRBEARE T
EEG KRBT 2 EERREREHKE 0.0001~
1%(w/iv)IVE » HERERZZESR S R&EREHRKE 0.0005~
0.5%(W/VHNE " FEMZEBEAT < REBREHKS 0.001 ~
0.1%(w/vV)INE -

[0037]) AERERIE A E—F S HIGIER - A (FEAE
Wz PEEA L o B A B EAL R A H A
(benzalkonium chloride) ~ FRH&EH - R EH B MKE - H
FOE R H B Bs (paraben) ~ IUZLEE ~ & T B - BfBE - i A BE R
%o BN EMALEE HETEH -

[0038]) fE A ABIREF ANz EIEE _HETE
¥ > EefE R HEH I [CeHsCH2N(CH3)2RICl FrfE B R 2k
B 12 28L& —HETEHLITEMES "' BAK-Ciay ) o

[0039] X » KBS HES » MBS HRUHEBRESH
T LUR & < FE » JRa] # — 28 I o Ak B e A -
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[0040]) AER K HE—FEHPIEHE  ZBHERERER
TR O] I E L IR FE XTI RV R B A R B RIBR & > 0 8% b7 68 A
g bbi & T H AT AT > B{ES 0.0001~0.1%(w/v) » &
B 0.0005~0.01%(w/v) » BEE 0.001~0.005%(w/v)

[0041]) ABLE AT E R EE R - &P E R 8
EREREGIHERETE ZIRERIE IR RIRG - W%
Fiig B B B e B —HETEEETS > RERERARIE AR
S KMEEREF 2z BRI EREREHEKE 0.0001 ~
0. 1%(W/VINE » FEAEZBREMHRKS 0.0005~0.01%(w/v)
NE  FEEZEBEGRES 0.001~0.005%(w/V)HIE -

[0042]) H P ABIRE » AT EHEAR M - I KNEFEZER
N = e 7 N 1 1 IR 1 (R IS B = = Ny 1 R 7
o WEEREEN c WER _E N - LB c-HECREEEH
Bl &AL - FALH - BHHMEFEZFRAE S BRE LG LIE
FrEE mpels - L 20 40 il - FRLFBHLLEMBSE 2
FEEMEE - ABIRK L pH RERIRFPFRE T &5 < @ N
BIA - BMEWER 4~8 ZH@HEAWN -

[0043]) X » KBS EF » BHSHERREGHE RS
P& N AT 3 — 25 O 0 AT A AR e

(0044 ] 7 B6HR % 7T 2 17 28 8 R B B2 H i 3 B 2 B - i Utk
SEHE I ABBERITBENAEH L @EN -

[0045]) AELE A > IHRKHSHERNAEERES
BT LURGMBI 2 KARE- D ETHREREE - ME T ER
ZHAHNMEI 2 KBERETHRE 2 EERFHRE » &®
{2 By B8R B -
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[0046] A% d 2 N#EIERKE , ~ REAAHRKER
EATHEIERE Z AL ARFHIRE > BESE BEMLE 0.1~
0.5pm HY 3 JE R BE 8 a5 T IE -

[0047] A& G 2 T RFEMEMEY ) » BEEABREZ
Bl mEBR/NRFREETREEZMARER ZME - It
Sh > REEHG 2 T ABMENEH ZES ) BEFEU TR Z R HF
Z— (a)BIRETEENIRAT R Z/ME K (b) B HR K F & R
EEAANIRTRE Z/ME  BRBERETHEEBEMERER -

[0048]) A% 2 " AEMMEHMcEEAZAS , > B
EREABEEREZHSHRNHE ZHR KBNS - HHEERN
HAMEAREZHSHERNABHRAMESH ZEHREK - %
B DU W & BOH 2 — + () BT {8 HR O W 28 3 1% BP0k 17 B P
RS AR AT A 2 BRIR IR T VRS ~ E AR K/ E (NE & 5%
EARMREANWNRT A ZMERER) DLk (b) 88 R EF 28
BHEEEZNHOIEeZ2REEBEEREZFNIL)

[0049] AFUE — b/ RRE—FAE  HEEHONREA
MBI R Z KRR S > RIRE 0.0001~1%(w/v)
ZECHE o Ml oK ERRE S ZABE B ZESE o K
BT "I AU Y 2 EE o BRBERTH T RIS M
HY 2 EEZMHE ) HEER - X RABMETE ZEE Z
Ml hAd  SHEZERGBO L > B EER B IR El
M [E -

[0050] AU E - b/ T AL HEEONREA

MBI R Z KRR S > RIRE 0.0001~1%(w/v)
ZEEE R o RS s K MR IR R < BRRR M o ARG 2 TR
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MIRRIHME )  EEHEHCRERZEH AR EREZHT
g R ECH B BRI R > (F R &l E A 2 BR R R RY R B R (R
BRR) HEReAR - REZHBSHRERNEE - HRAREAES
Bl 2 BHHR R A B o 0 B BRRROME 2 RCES J5 A 0 HA A
ng < EFBRA B > BB RN B R A AR ]

[0051] AU E b/ RE—FAEE  HEEONREA
HEIERECHEE 2K ERRRT > ARINRE 0.0001~1%(w/v)
ZEEE > MR AKMEREZIRERTT - ARG 2 TR
FREXRD ) >  EEMaAREERE LB S I RAHE Z BIR
RiMME > HEREeEAMHEEREZHSHERNNHEE - HREAE
E B 2 BRI R R OISR BT RN I Z I IR B Y &
HEE/D - X RRERDZREATET > HUEHE ZE&EH
R AR EER G EAEE -

[0052) AT rnirFLEtall - BIEErEa b - IR
B ErEEE A RFA AR ZER  LREBG - BHREFE
Pl L LE e B AT > MIER E A8 25 & -

[ & 5 B

[0053]

[ fr 5 22 2 Mot B ]

LUH #6585 95 R B IR R R F e A W MEIR (L - L8
SEREOR R EHNZERELEMAZZE -

[0054]

(R a2
- REAEGR LTS
i’ 3g MIS IR~ 0.2g MR EMKEY ~ 0.41g FALA
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0.15g &AE#H ~ K 0.0075g FAbke B — B & % A g 78 8 /K 8

P 100mL - AG7R A0 pH SHET R - {£ pH7.5 ~ BERELL 1.0 -
[0055]

-2 0.001 3 0.1% (w/v) {iith B B8 2 B 5

i’ 3g SR - 0.2g BB MK ~ 0.41g FALHI
0.15g FAEH -~ 0.001g = 0. 1g KH LK =¥ ~ & 0.002g &
Bl Z AN B s B KB EE 100mL - W0 pH 3H &l
Bl o £ pH7.5 ~ Z2EBALE 1.0 -

[0056]

(sl B 7 7%)

KRR EREGR ZEIC T EHF 0.001 B0 0.1%(w/v) K
R E B H R EE E A ® ~ 25°C T orfF 3 MH®K > DLH fit
oA e A H AR 22 1E -

[0057]

(& R

ARG KRB RINER L -

[0058]) [% 1]

[as] Mok 1L
REHESRZET EERE fﬂz*ﬁﬁ%(é@pﬂﬁ%)
B 0.001%(w/v) (R EEER -~ BC /5 £
B 0.1%(wiv) Rt EE 2 Bo 5 £

[0059] Mm% 1 7[ %1 > BRI RERAESBR L) - MR H
NhEREEANRT L ZABFENEY - B—HE > 870K
B8 B A RIAT IS F A B E M Z EE -

[0060]

(&7 &)
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RN EeAEaR CBSHRERRKR B rRAERE RIS
MEBEHZRFREETH AEEABENEY ~ EERZTEY
ZEEBRRKE -

[0061]

[ 45 )8 M me 5l B |

it 50 5 96 &R B IR R R B UR R Ry 2 8 R TR BE HY R B 52
b RS FEFREZESR R BRBEHZ B R ZIEE -

[0062]

(R a2
- REAEGR LTS

i’ 30g HEIEEI - 2g WM AN KEY -~ 4.1g &AL -

1.5g @AL# ~ & 0.075g SAbKe B = B & 7R & ol U A 0 /K Bk

i

;H

i

1000mL > A0 pH SHE % > 8 pH7.5 ~ BERBLL 1.0 -
[0063]

& H 0.001%(w/v) I B 2 oy

B 30g HEHRW - 2g B EMKEY -~ 4.1g FALH -

1.5¢ @ L ~ 0.01g (RKIMEEIHKEY -~ & 0.075g RAbFe B —H
E s s N KBk 1000mL - i ik fn pH #8 &1 Al - £
pH7.5 ~ Z2iEREE 1.0 -

[0064]

(B 7 %)

R EFEEYUWEXEHELBIES 2R KM PVDF B
JESR(HA PALL A5 # > FluorodynelIl disk filter¢47mm >
FLIE 0.2um (A=, FTKDFL) » W A IEEE ) 200kPa A= R
HITHEE ENERNAKBHEABEE > WHEHLHEGEE -
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[0065]
(& R

B 1 AR rEAMRHMBEE IS - ReFEcB 2l > 7
MR ESHERBREZBREEEABIVER ZE > 4 HBJE
E(g) ol RBABIERE () - ME | X ERREFES
BloBe > AR ENBERERBEE ZREER(GERERE
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