o 1- Process for C eaning and Disinfecting Cont act’ﬁﬁ?b g drogen
Per oxi de Destroyi ng Conposition Having a Del ayed ase Function -

For Use Therein Field of the Invention 5 Th‘eV esent

invention is related hydrogen peroxi de destroyi ng conposi tion

having a del ayed rel eamsfsm RA‘SEFEN se in a contact |ens one-step

cl eani ng and di sinfecting ﬁEpER@ED articular, the present invention is

rel at ed to a hyd troying corrp05|t|on whi ch has a
function of del ayed rel easi ng a hydrogen peroxi de destroyi ng conponent
contained therein and a 10 function of showi ng a sign of an initiation of
neutralization of_residual H202 used

dest royi ng conpongkeeess for Clea"%&d{’& "‘H’f%‘gt%‘ %%Hroogen%roxxde

Cont act | enses shoul d be periodically cleaned nf ect ed user
15 to prevent mﬂ?éf"%‘ﬁng mpasionddy P%Fl%ﬁ%’%ﬁ"&‘iﬂsg H“b‘lfhf%fra%/f'ejgp‘?'ﬁ"\/ml ch
may be associated with contact lens wear. Currently, there are several
di fferent conventional systens and net hods which enable the user to

cl ean and di si nf ect
Field of the Invention

5 The presenl invention is related to a hydg?gen peroxide destroying
composition having a delaycd release function ;or use in a contact lens ouc-stép
cleaning and disinfecting process. In particular, the present invention is related
to a hydrogen peroxide destroying composition which has a function of delayed
releasing a hydrogen peroxide destroying component contained therein and a

10 function of showing a sign of an initiation of neutralization of residual H,0,

causcd by the hydrogen peroxide destroying component.

Background of the Invention
Contact lenses should be periodically cleaned and disinfected by the user
15 to prevent infection or other dcl.ctcrious eflects on ocular health which may be
associated with contact lens wear.  Currently, 'theré are several different
conventional systems and methods which enable the user to clean and disinfect
their contact lenses between wearing times. These conventional cleaning and
disinfection systems can be divided into "hot" and “cold" systems. Hot systems
20 requirc the use of heat to disinfect the contact lenses, whé;-eas cold Systems use
chemical disinfectants at ambient temperatures to disinfect the lenses.
Within the realm of cold disinféction systems are hydrogen peroxide
disinfection systems. Disinfecting hydrogen peroxide solutions are effective to

kill the bacteria and fungi which may contaminate contact lenses. However,
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their contact |enses between wearing tinmes. These conventional cleaning and
di sinfection systens can be divided into "hot" and "col d" systens. Hot -
systens 20 require the use of. heat to disinfect the contact |enses,

wher eas ¢old Systens use chem cal disinfectants at anbi ent
tenperatures to disinfect .the |enses. Wthin the real mof cold
di sinfection systens are hydrogen peroxide di sinfection systens.

Di si nfecting hydrogen peroxi de solutions are effective to kill the
bacteria and fungi which nay contam nate conjact | enses. However,

- 2- resi dual hydrogen peroxide on a disinfected contact | ens nmay cause

irritation, _i_m@mmmrggeﬁoéregosegmneug fatfed! nBs 1dn3inta a{geeggeom Pﬁ;gg; f'e

i s destroyed, , Inactiv
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to enabl e safe atﬁ‘e%oﬁﬁ: J&g]t') a{{ggtrlma%t%]c?orc o gal?' nefdgc nt Iens

Contact |enses can éane anp
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the lenses w TSh ci’ism%ctieci conﬁact lens is needed to enable safe and comfortable wear of the

-
-
-

disinfected contact lens,

Contact lenses can be cleancd by enzymatic action. For example, Huth, et
al U. S. Pat, RE. 327677 discloses the simultaneous cleaning and disinfecting of
contact lenses by a method which comprises contacting the lenses with a solution

10 comprising a disinfecting amount of peroxide and an effective amount of
peroxide-active proteolytic enzyrﬁe for a time sufﬁcien.t t.o remove substantially
all protein accretions and to disinfect the lenses. This patent further discloses
that catalyze organic enzymes which catalyze the degradation of per-oxides, can
be incorporated into lablets and powder, particularly in time-release form. Both

15 the proteolytic enzyme and the cﬁtalyze should have high activity to provide a

| highly effective degree of cleaning and peroxide degradation, respectively.

Associated with the prob}cm of hydrogen peroxide destruction in contact
lens disinfection systems are the problems of easy use and user compliance. To
enhance user compliance and easc of use, several efforts have focused on one-

20  step disinfection and hydrogen peroxide destruction.  In this regard, various
time releasc tablets containing a core tablet and a totally soluble or insoluble

coating have bcen suggested, Typical examples can be found in U. S. Pat. No.

'4,568,517; 4,767,559; and 5,145,644.

The tablet having a barrier coating described in the above-mentioned prior



10. conprising a disinfecting anount of peroxide and an effective anmount of
per oxi de-active proteolytic enzyme- for a tinme sufficient to renove -

substantially . all protein accretions and to disinfect the |enses.
This patent further discloses that catal yze organi c enzynes which
catal yze the degradati on of per-oxides, can - be incorporated into

tabl ets and powder, particularly in tine-release form Both 15 the
proteol ytic enzyne and the catal yze should have high activity to provide a
highly effective degree of cleaning and pergﬁide degradati on, respectively.
Associ ated with the problem of hydrogen peroxide destruction in contact

| ens disinfection syste bl ens of easy use and user conpliance.

r T oﬁle e 'pécf) :
To enhanc e LER 1R QMine disgdvantagesi; use, several efforts have
focused on one- 20 steg dusinfection and h drogep,geroxide dest ruction.
In this regard, varidud* ¢omplicafed manuipetuting prasess Which feqiines adableting e ¢ abl et
and a totally soluble or iasoluble coating have been suggested,
Typi cal exanpl es can b&es5ang tp foum a gakgstablefignd a coatingiprogesiuse for formig &59;
and 5, 145, 644. . .The tablet having a barrier coating described
in the above- menti oned bpftisdayer on the naked tablet;
- 3-
5 2. A relatively high manufacturing cost; and
3. The 1ablet is vulnerable during manufacturing, transportation and
storage so that pinholes and/or cracks are formed on the barrier coating,
and thus the dclayed release function is adversely affected or lost.
The primary objective of the present invention is to provide a hydrogen
10 peroxide destroying composition which does not have the aforesaid drawbacks of
the prior art.
A further objective of the present invention is to provide a hydrogen
peroxide destroying composition which has a function of delayed releasing a
hydrogen peroxide destroying component contained therein and a function of
15 showing a sign of an initiation of neutralization of H,0, caused by the hydrogen

peroxide destroying component,

Surnmary of the invention
In order to accomplish the above objectives a hydrogen peroxide
20 destroying composition prepared in accordance with the pi‘escnt invention
comprises 1-30% of a hydrogen peroxide destroying component, 0.5-40% of a
binder, 0-20% of a disintegrant and 0,02-3%, preferably 0.1-2.0%, of a coloring
agent, based on the weight of the hydrogen peroxide destroying composition.

When the hydrogen peroxide destroying composition of the present invention is



Il

art suffers the foll owi ng di sadvant ages: 1. A conplicated

manuf act uri ng process which requires a tableting procedure
to forma naked tablet and a coating procedure for formng a ,

barrier layer on the naked tablet; 5 2. Arelatively high

manuf acturing cost: and 3. .The tablet is vul nerable during
manuf acturing, transportation and storage so that pinholes
and/ or cracks are forned on the barrier coating, and t hus

t he del ayed rel ease function is adversely affected or |ost. The

primary objective of the present inventiomré4-s to provide a hydrogen 10
peroxi de destroyi ng conposition which does not have the aforesaid drawbacks
of t he praddedastb.a I1,0,-containing aguéans imediurnpjaét coloeinggentevib eodemthe
invention is to provide a hydrogen per oxi de destroyi ng conposition
whi ch has a f ungjueois medidal imdizdting ke drdtiatioraof neutralibgtibroofel, erausédiby the
destroyi ng conponent contained therein and a function of 15 showing a
sign of an ini thatrbgh PeroXide deéAtdyimd ¢omipanknt B2 aqerisd df bime fremithelnddjcon.
per oxi de destroyi ng conponent. Summary of the invention

I n order to acconpl iFit frogndReatiONaISE disesesa protessgfon opeswpi deanidand

destroyi ng conposition prepared in accordance with the present invention
conprises 1- So%i@fnf@ctmgckoﬂﬁﬁﬂldﬁ@E%bﬂﬁnﬂ@_ﬁcix@/ﬂh?oﬁﬁﬁpﬁﬁehﬂo aH©,40% of a
containing aqueous medium; and simultaneously adding one or a plurality of
tablets or pills into the H,0;-containing aqueous medium, wherein said tablets or
. pills have a hydrogen peroxide destroying composition comprising 1-30% of a
hydrogen peroxide destroying component, 0.5-40% of a binder, 0-20% of a
10  disintegrant and 0.02-3%, preferably 0.1-2.0%, of a coloring agent, based on the
weight of the hydrogen peroxide destroying composition. Preferably, said
H,0,-containing aqucous medium is maintained ai a pH value ranging from about
5 to about 9 after the conlact lens and the tablets or pills are immersed therein.
The hydrogen peroxidc destroying composition of the present invention is
15 preferably in the form of a tablet or pill, which can be rormed by a conventional
one-step tableting process with a reduced manufacturing cost. Moreover, the
risk ol losing the delayed release function caused by pin holes and/or cracks on
the barricr coating of the conventional hydrogen peroxide destroying composit@on
in the coatcd tablet form can be avoided in the present invention, because the
20 hydrogen peroxide destroying composition of the present fnvcnlion in the form of
a tablet or pill have a substantially uniform composition and are free of lhe'

barrier coating.



bi nder, 0-20% of a disintegrant and 0.02-3% preferably 0.1-2.0% of a

col ori ng

agent, based on the wei ght of the hydrogen peroxide

destroyi ng composition. When t he hydrogen perOX|de destroyi ng
conposition of the present invention is
-4- added into a Il[err]Jerr]-containing aqueous medi um said

coloring agent will color the aqueous nediumindicating an initiation

of neutralization of Herr]Jerr] caused by the hydr ogen peroxi de
destroyi ng conponent after a period of time fromthe addition.

The present invention also discloses a prodess for one-step cleaning and 5

di sinfecting contact |ens conprising placing the contact lens into a

Herr]Jerr]-

or a plurality of

DetailabDtsdriptiog odghrenventimdi um  and si mul t aneousl y addi ng one
tablets or pills into the Herr]Jerr]-containing
aqueous nedi um whelThcpreszntiniveiticat discloses a hydybgdrspdraxide deftyaiingen per oxi de

destroyi ng conposition conprising 1-30% of a hydr ogen per oxi de

destroyi ng conpongsition. Kavitida délayedaieledes fundtian YorodsesimiRaneduslyntielgaant and
0.02-3% preferably 0.1-2.0% of a coloring agent, based on the . wei ght

of the hydrogerH @grenldlfingaquécusili@ic mepium to €l6an Exddieingbit\tontadt fens at

Herr]Jerr]-containing aqueous nediumis maintained at a pH val ue rangi ng

from about s

10

15

20

ambient temperatures, -

The hydrogen peroxide destroying composition of the present invention -
comprises 1-30% of a hydrogen peroxide destroying component; 0.5-40%,
preferably 1-25%, and more preferably 2.5-10%, of a binder; 0-20%, preferably
0-5%, and more preferably 0-2%, of a disintegrant; and 0.02-3% of a coloring
agent, based on the weight of the hydrogen peroxide destroying composition.

Preferably, said coloring agent is chlorophyll,

Said hydrogen peroxide destroying component can be any compounds
known in the art which decomposc, neutralize, inactivated or chemically reduce
the hydrogen peroxide, such .as enzymes, catalases and rcducing agents.
Preferably, it is sclccted from the group consisting esscntially of thiosulfatcs,
sulfites, alkali metal salts, thiourea, ascorbic acid, iso-ascorbic acid, N-
acetylcysteine, glyoxylic acid, peroxidase, catalase and mixtures thereof.
Among them catalase and mixtures contain_ing catalase are the most preferable,

Suitable binders for use in the present invention inﬁ_lude any known
pharmaceutical binders used .in forming a tablet and solubl:e in water. Typical
examplcs include (but not limited to) polyvinyl acetate, polyvinyl pyrrolidone,
polyvinyl alcohol, cellulose ethers, the': derivatives thereof, and the mixtures

thereof.

‘The disintegrant of the composition of the present invention can be any



:5 to about 9 after the contact lens and the tablets or pills are inmersed

t herei n. The hydrogen peroxi de destroying conposition of the
present invention is 15 preferably in the formof a tablet or pill, which
can be fornmed by a conventional one-step tableting process with a
reduced manufacturing cost. Moreover, the risk or losing the del ayed
rel ease function caused by pin holes and/or cracks on the barrier
coating of the conventional hydrogen peroxide destroying conposition

in the coated tablet formcan be avoided ingsthe present invention, because

the 20 hydrogen peroxide destroylng conp05|t|on of the present invention
in the form of

e a su al
conposi tion and<ap Pﬁ@@‘aﬁf"tﬁ%gd”?mcgmﬁtérfﬂ Bie 'Bgaélfﬁ The EOhERY &7
Detail ed Descriptjon of the Invention venti on
di scl oses a hyd$ g*é?sfaatrwﬁaéomgwwpwe Prese"EB}YﬁBg?’fB 3\9%& £FoRA ey ed
rel ease function for use sinultaneouysly wt Lﬁgs%ergé cont ai ni ng

aqueous |iquid %dﬁlﬂﬂ?%tﬁip’é‘&ﬁq&wsd}%‘l‘%f"éé'c““bcﬁ'i‘fldl‘,'f“’ 2 anbi ent
t enperatures. ) L
concentration of the H,0,-containing aqueous liquid medium increases. The

5 disintegrant can be omitted from the composition of the present invention, if a

-
-

long delayed-rclease function is required due to a low H,0, concentration of tﬁc
H,0,-containing aqueous liquid medium.
The hydrogen peroxide destroying composition of the present invention is
in the form of a tablet or pill, which can be prepared by a conventional onc-step
10  tablcting process. The tablet or pill should have a hardness greater than about §
Kg. preferably greater than 8 Kg, and more preferably greater than 10 Kg.
Moreover, the brittleness ol the tablet or pill should not 'I'css than 1%. The
hardness of greater than 5 Kg and brittleness greater than 1% are essential for the
tablet or pill of the hydrogen peroxide destroying composition of the presénl
15 invention to have a desired delayed-release function. The tablet or pill form of
the present hydrogen pero;cide dcstroying composition have a substantially
uniform composition, and will break down and release the hydrogen peroxide
destroying component after a period of time starting from the cleaning and the
disinfccting process, so that any residual H,0, can be destroyed. The coloring
20 agent will also be released at the same time and thus colo'i" the H,0,-containing
aqueous liquid medium, indicating an initiation of neutralization of H,0,
(decomposing of H,o',) caused by t_hg-. hydrogen peroxi-de destroying component.
The H,0,-containing aqucous liquid medium is available from the market.

- The amount of H,0, contained in the commercially available H,0,~containing



‘The hydrogen peroxi de destroying conposition of the present invention
conprises 1-30% of a hydrogen peroxi de destroyi ng conponent; 0.5-40%
preferably 1-25% and nore preferably 2.5-10% of a binder; 0-20%.

preferably 0-5% and nore preferably 0-2% of a disintegrant; and
0.02-3% of a coloring 10 agent, based on the weight of the hydrogen
peroxi de destroyi ng conposition. Preferably, said coloring
agent is chlorophyll. : Sai d hydrogen peroxi de destroying
conponent can be any conpounds known L4.the art which deconpose,
neutralize, inactivated or chemcally reduce t he hydrogen peroxi de,
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sel ected from tah grou consi s essen at es,
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cleaning and disinfecting liquid medium can be prepared with these compounds
by diluting or dissolving with water.
‘The amount of the hydrogen peroxide destroying component contained in
10  the hydrogen peroxide destroying composition ideally is equivalent to a
stoichiometric amount for destroying a residual hydrogen peroxide completely in
- the cleaning and disinfecting process. Taking catalase as an example, 100-250
I.U. catalase per ml of 1 vol% H,0, aqueous solution is a suitable concentration
for destroying the H,0, completely, and 150-200 catalase per ml of 1 vol% H,0,
15 aqueous solution is more preferable.  Thercfore, once the content of the
hydrogen peroxide destroying component contained in the hydrogen peroxide
destroying composition is fixed, the amount of the hydrogen peroxide destroying
composition used is subjected to change by taking the amount of the H,0,-
containing aqueous liquid medium used and its H,0, concentration into
20 consideration.
Additionally, any known pharmaceutical diluents and lubricants used in
forming a tablet can be incorporated to the hydrogen peroxide destroying

composition of the present invention. The amount of the diluent incotporated

varies from 10 wt% to 90 wt% bascd on the weight of the composition and mainly



-6- known pharmaceutical disintegrants for use in tableting. The

content of disintegrant in the conposition of the present invention .-
depends on the recipe of : the Herr](err]-containing aqueous liquid
nedium and increases as the Herr]derr] concentration of the

Herr]Jerr]-containing aqueous liquid mediumincreases. The 5

di sintegrant can be omtted fromthe conposition of the present invention,
if a | ong del ayed-rel ease function is required due to a | ow H202
concentration of the Herr]Jerr]-contakni ng aqueous |iquid medium
The hydrogen peroxi de destroyi ng conposition of the present invention is

in the form of acfaﬂk% ©desited kontdhX thF?drlagexpﬁ%ﬁfd%cﬂcb&oﬁnﬁ(%m@%éxﬂna'

one-step 10 tableting process. The tablet or pill shoul d have har dness
greater than abeyifepbly, the amuntmreﬁ@mmnyuwﬁatxsrsd W8, shd@oreprd 12
preferably greater than 10 Mor eover, the brlttleness of th

tablet or pill X@Sh fﬂaﬁi36-€§&har*}§£kdjoﬁthI%lgmoft?&@&rﬂﬂ@s‘iﬁoxpf %@tﬁib‘g{caﬁha“

5 Kg and brittl S greater t 1% are essential for

pill of the hydgo gfe'adfﬂearﬁ?ﬂg?izzngfiﬁiﬁtdru% qgeﬁg%[t!on of the present 15.

I nvention to have a desire ayed-rel ease function The tablet or pill
form of s the pr W e a
substanti al | y m&p gdmé ﬁpos?@%ﬁﬁbgﬁ%ggﬁﬁ’ﬁﬁbggﬁ §é§trll(llj‘wr}g g}ése

the hydrogen pero ,23) @gtgﬁf F,"m%{ﬁ%’ ctt] %ﬂﬁé]ggeﬁm?ggmcagﬁg rw&thE/rchﬁ)&imgBmtgl e

starting from the

agents for contact lens, lonicity agents for contact lens, effervescent reagents for
contact lens, wetting/conditioning agents for contact lens and a pH buffer. The
wetting/conditioning agents for contact lens are able to enhance the wertability

10 and preservability. The tonicity agents for contact lens are able 10 adjust the
osmosis pressure between the contact lens and the eyes.

A typical effervescent reagent for use in the present invention is sodium
hydrogen carbonate. The effervescent reagent has a function to accelerate the
break down of the hydrogen peroxidc destroying tablet or pill of the present

15 invention, and has a function to enhance the cleaning effect. These are because
the effervescent reagent produccs carbon dioxide while dissolving in the H,0,-
containing liquid medium, creating turbulent flows therein, so that acceleratc the
mixing of components in the liquid medium, and thus enhance the break down of
the tablet and the cleaning of the dirt adhered on the contact lens.

20 The pH buffer is to adjust the pH value of the final liquid medium after the
cleaning and disinfecting process is finished. Any pH buffers able to maintain
the final liquid medium at a pH value ranging from 5 10 9 can be used in the
present invention such as phosphates and borates, in which the compounds per se

having a disinfecting ability are preferable such as borates.



. di s} nfecting process, so that any residual H202 can be destroyed. The

coloring 20 agent will also be released at the sane tine and thus color -
the Herr]derr]-containing aqueous liquid nmedium indicating an
initiation of neutralization of Herr](Jerr] (deconposi ng of

Herr]Jerr]) caused by the hydrogen peroxi de destroyi ng conponent.

The Herr]J]Jerr]-containing aqueous liquid nediumis available fromthe

mar ket . The amount of Herr](err] contained in the comrercially

avail able Herr]Jerr]-containing -9-

-7- aqueous liquid nmediunms should be sufficient to reduce at |east 90%

of microbe Wi t hi Thetableu b pilbsfethe hadrogempédok ideadestrbing, coaipdsitivatof the
preferably within 10 m nutes starting fromthe cl eaning and

di si nfecting progresat ifNdntibhaké d&¥ighedas Yreak dowanandaeludse e Idregen puregidee
Herr]Jerr]in-situ can be used to replace the Herr](err]- 5 containing

aqueous |iquid nasbtieyingldiRfRoneANRAUNES wheR the(8afthg and @ibinfetting proeessOi de
and peracetic acid, can be liquid, powder, or tablet. A contact |ens

cl eaning and di siubstmiiaNg finishedd TRE cCleahingAnBAiRARPARE Prodes mbf @8R 5
conpounds by diluting or dissolving wwth water. The anmount

)t e o S5 O LS EREY QOISO 0 A, erdfe b0 0,
concentration of the H,0,-containing aqueous liquid medium.  Accordingly, the
tablet or pill of the hydrogen peroxide destroying composition of the present
invention will break down and release the hydrogen peroxide destroying
component at a time ranging from 5 minutes to 12 hours after the cleaning and

10 disinlecting process is started. Moreover, the tablet or pill of the hydrogen
peroxide destroying composiﬁon of the present invention are designed to
completely decompose the residual hydrogen peroxide within 8 hours, preferably
within 2 hours, and more preferably within 30 minutes. These can be done by
adjusting the formulation of the hydrogen petoxide destroying composition of the

1S present invention.  The content of the binder is decreased and the content of the
disintegrant is increased when thc tablet or pill of the hydrogen peroxide
destroying composition of the present invention require a fast delayed-release,
and visc versa. The content of the hydrogen peroxide destroying component is
approximatcly counter-proportional to the time for completely decomposing the

20 residual hydrogen peroxide.

The present The invention will be further illustrated by the following

examples. The following examples are only meant to illustrate the invention,

but not to limit it.



_ st oi chi onetric amount for destroying a residual hydrogen peroxide

coimpl etely in the cl eaning and disinfecting process. Taking catal ase’
as an exanpl e, 100-250 ~1.U catalase per M of 1 vol%Herr]Jerr]
agueous solution is a suitable concentration for destroying the
Herr]Jerr] conpletely, -and 150-200 catal ase per m of 1 vol%Herr](err]
15 aqueous solution is nore preferable. Therefore, once the content of

t he hydr ogen peroxi de destroyi ng conponent contained in the hydrogen
per oxi de destroying conposition is fiwed, the anobunt of the hydrogen
per oxi de destroying conposition used is subjected to change by taking
the amount of thgakbfrylderr]- cont ai ni ng aqueous |iquid nedi um used

and its Herr]([err] concentration into 20 consideration. .

Addi tionally, any kngygneh@hiRGhidh! siﬁﬂt{h'éefﬂfléwﬁiﬁq‘oiﬁmatcams used in
formng a tablet can be 1 ncorporated to the hydroden peroxide destroying
conposi tion of the pgggedt i nvention. The amount of t Rgeglf puent

i ncor por at ed vartlagﬂé from1l0 wt%to 90 wmt % based on the wei ght of the

conposi tion and nai ”k){diumphos hate. tribasic depends on a ql_@s,'h&ed content of the
hydr ogen peroxi de destroying gorrp’onent.

S Mannitol 52.0 mg

Hydroxylpropylmethyl cellulose (HPMC')' 26.2 mg

Polycthylene glycol (PEG 6000) 20.0 mg
Chlorophyil 0.6 mg.
10 To 10 ml of a commercially available H,0,-containing (3%) contact lens

disinfecling liquid medium in a contained the tablet prepared above was added.
The 1,0, concentration of the resulting mixture was measured with a test paper
sold undcr a code of Merckoquant 1.10011.0001 by Merck company (Germany).

The resulls arc shown as follows:

Time (minutes) H,0, Conc. (ppm)

0 30000

15 12500

30 5000

60 500

90 2

120 0.2
240 0

15 It can be seen from the above data that the tablet prepared according to

the present invention does have a delayed-release function, and the delayed

releasc time is about 4-5 hours.



.Preferably, the anpunt of the diluent used is 15-60 wt% and nore
preferably rangi ng from 30-50wt % based on the wei ght of the
conposition. The |ubricant is used as a fluidizing aid during the
tableting. 5 The hydrogen peroxi de destroyi ng conposition of the
present invention may further conprise cleani-ng agents for contact
| ens, wetting/conditioning agents for contact lens, tonicity agents
for contact |ens, effervescent reagents for contact |ens,
wet-ting/ conditioning agents for contact |engs.and a pH buffer. The
wetting/conditioning agents for contact |ens are able to enhance the
wettability 19:xaﬂl]ﬁe Qr eservability. The tonicity agents for contact |ens

are able to adjust osnosi s pressure between the contact |ens and
the eyes. 1wd°taBVeJQ§ g@le qﬁ‘r%ﬁ-&& ﬁ&ﬂ(&tdeﬂ%ﬁ& *e §OfunkfiGn thﬁJ}Ebl@f ese”t
invention is sodium en’ car bonate e ervescent reagen

a function to a&&-@'ﬂ%{e%ﬁetdf\? re eau ’gq ﬁﬁo@%‘%s ff ekdif ﬂyldé’:&gﬁlﬁgﬁﬁng)ﬁ

destroying tablet or p| inventr as a Tunction
to enhance the gl use t he effervescent
reagent pr oducegcggar E&éed w-{hf‘égdﬁgso \i/’l‘lﬁg‘q in the H202-

containing |liquid rredl um cm&uusagl Uurbl:ilnﬁmlhédﬁye Cos, eadhesso t hat

accel erate the m xi ng of conponents in hhe I|qU| d nmedium and thus
enhance the break down of the tabl et anf PPReh@PEani ng of the dirt
adhered on the contact |ensT Zgpg The pH@Ujger 1s to adjust the pH
val ue of the final liquid nediumafter the cl eani ng and di sinfecting
process is finished. Any pH buff@@s able to mai ntdafn the final liquid
medi um at a pH val ue rangi-ng—from5-to—9—camrbe—used—+rm—tte— pr esent

i nvention sukh as plitephtt gowansbdyeriadieste that thé HoQ, ¢dreentonipauofiic pesilig

mixturc takes a much shorter time to reach 0 ppm as the content of the catalase in

the composilion increases.

Example 3:
10 A tablet was formed by using the following formula:
Catalasc 3500 1.U.

Hydroxylpropylmethyl cellulose (HPMC) 33.8 mg

Sodium phosphate, tribasic , 1.8 mg

Sorbitol | 67.4 mg
15 Polyvinyl pyrrolidone C 6.5 mg

Chlorophyli 0.5 mg.

The delayed release function of the tablet was determined by repeating the
procedures in Example 1.  The results shown this tablet has a delayed release
time of 10 minutes and the H,0, concentration of the resuiting mixture rcaches 0

20 ppm within 240 minutes.



-havi-ng a disinfecting ability are preferable such as borates.

-9- The—tabtet or pill of the hydrogen peroxi de destroying -
conposi t i resent invention are designed to break down and

rel ease mﬂmmmm&mﬂmﬂm de destroyi ng conponent at a tine when the
cl eani ng andc process is substantially finished. The

cl eaning and disinfecting process may take 5 5 mnutes up to 12 hours,

generally from10 to 20 m nutes, depending on the H202 concentration

of the Herr]Jerr]-containing aqueous2tiquid nmedium Accordingly, the
of the hydrogen peroxi de destroying conposition of the
What BBv@aimeahlIswi | | break down and rel ease the hydrogen peroxide
conponent at a time ranging from5 mnutes to 12 hours
after the cl eari pgpiress foP cledhini Ahe isimecty &ctilénsdonigrBthg Mor eover,

tablet or pill

presentil

dest royi ng

t he

tablet or pill of the hydrogen per oxi de destroyi ng conposition of the

present3 i ryeidcsiag tAt Coklast IBRET 4 Predetermin@dRbRIn of FHO P RMinidpe 1 esi dual

hydr ogen peroxide within 8 hours, preferably within 2 hours, and nore

pr ef er apl yaquedul iedidniliaBd iR smedibiaF Follewedty St0fiMultineously dididtSénedk 4 he

formul ati on of the hydrogen per oxl de destroyi ng conposition of the

5
6

7

10
11
12
13
14
15
16
17
18
19
.20
21
22

24

plurality of tablets or pills into the H,0,-containing aqueous medium, wherein
said tablets or piils have a hydrogen pcroiide destroyiné composition comprising
1-30% of a hydrogen peroxide destroying component, 0.5-40% of a binder, 0-
20% of a disintegrant and 0,02-3% of a coloring agent, based on the weight of the
hydrogen peroxide destroying composition, wherein said coloring agent will
color the aqucous medium indicating an initiation of neutralization of residual

H,0, caused by the hydrogen pcroxide destroying component after a period of

time from the addition..

2. The process according to claim 1, whercin said hydrogen peroxide
destroying componcnt is selected from the group consisting essentially of
thiosulfatcs, sulfites, alkali metal salts, thiourea, ascorbic acid, iso-ascorbic acid,

N-acelylcysteine, glyoxylic acid, peroxidase, catalase and mixtures thereof.

3. Thce process according to claim 2, wherein said hydrogen peroxide

destroying componcnt is a catalase or a mixture containing catalase.

4. The process according to claim 1, wherein said H,0,~containing
aqueous medium is maintained at a pH value ranging from about § to about 9

after the contact lens and the tablets or pills are immersed therein,

This Sheet Has Been Rﬁlaced
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15 present invention. The content of the binder is decreased and the
content of the disintegrant is increased when the tablet or pill of

t he hydrogen peroxide destroyi ng conposition of ~ Qresent i'nvention
require a fast del,ﬂn uu Iﬂﬂﬂm), and vi se versa. fTH& :
hydr ogen peroxi de “mnent S appr oxd

count er - proporti onal fo the tiSme*for conpl etely deconpost

resi dual hydrogen peroxide. The present The invent 54/ be
further illustrated by the follow ng -Bayanmpl es. The fol | owi exfanpl es
are only nmeant to illustrate the invention, but not tolimt it.
- 10- Exanpl e 3:The process accordingab|claimnasvifeseimsdidgolarngggeriids f ol | owi ng
formul a: Cat al ase 3500 I.U.
Sodi um phosphatlkloraphiybasi c - 1.2 ng 5 Manni t ol
52.0 ny Hydr oxyl propyl net hyl cel | ul ose (HPMO) 26.2 ngy
Pol yet hyl end gl ycol (PEG 6000) 20.0 ny

4 6. A hydrogen peroxide destroying composition comprising 1-30% of a

5 hydrogen peroxide destroying component, 0.5-40% of a binder, 0-20% of a
6 disintegrant and 0.02-3% of a coloring agent, baséd on.the weight of the

7 hydrogen peroxide destroying composition.

9 7. The composition according to claim 6, wherein said hydrogen peroxide
10 destroying component is selected from the group co;lsisting essentially of

11 thiosulfates, sulfites, alkali metal salts, thiourea, ascorbic acid, iso-ascorbic acid,
12 N-acelylcysteine, glyoxylic acid, peroxidase, catalase and mixtures thercof.
13 |

14 8. The composition process according to claim 7, wherein said hydrogen
15 peroxide destroying component is a catalase or a mixture containing catalase.

16

17 9. The composition according to claim 1, wherein said coloring agent is
18 chlorophyll.

19
20 10. The composition according to claim 9, wherein the content of said
21 chlorophyll is 0.1-2.0% based on the weight of the hydrogen peroxidc destroying

22 composition.

This Sheet Has Been Re’ilaced




.Chl or ophyl | . . 0.6 ny. 10 To 10 .
of a commercially available Herr]@ err]-containing (3% contact |ens
disinfecting liquid mediumin a contained the tablet prepared above was

added. The Herr]Jerr] concentration of the resulting m xture was
nmeasured with a test paper sol d under a code or Merckoquant 1.1001

1. 0001 by Merck conpany (CGernmany). The results are shown as foll ows:
Time (mnutes) Herr]derr] Conc. (ppm : : .0
30000 . ' 15 |,. 12500

30 5000 60 500
90 Abst 2t : 120 0.2
240 siggt 15 It can be seen fromthe above data that the
tabl et prepared according to ) t he present jnventjon dpes . hayve a

del ayed-rel ease f urfey8rpeen paraxide desiraying °°ml’°s“'r°élléﬁl§ép°§?£é”s]l‘§h insbidess- 5
hour s.

1-30% of a hycllzr)c()zgigr':o {:groixgde destroying component, 0.5-40% of a binder, 0-
20% of a disintegrant and 0.02-3% of & coloring agent, bascd on the weight of the
5 hydrogen peroxidc destroying composition, Wh}:n the hydrogen peroxide
destroying composition of the present invention i=n the form of a tablet or pills
added into a H,0,-containing aqucous medium for disinfecting contact lens, said
coloring agent will color the aqueous medium indicating an initiation of

ncutralization of residual H,0, caused by the hydrogen peroxide destroying

10 component after a period of time from the addition,

heet Has Been Reilii:cd :

.

i



...(

Two ‘tablets were prepared and the del ayed rel ease function of the t%@écﬁz—a
vveue determ ned by repeating the procedures in SHEET hat 1%9

~-am)unt of catal ase was repl-dced by those |

Catal ase, 1.U.Tine when Herr]Jerr] Conc. rdadhes

0 ppm hours _ 2000 25 NOV 1998 | 1p-16

3500 4-5 5 The datfjajshown above i phdjcate that
the Herr](Jerr] concentration of the resulting m xture takps .-a nmuch
shorter time to reach 0 ppmas the conteht of tthe.catalase ip t he
conposi tion increases. Exanmple 3: 10 A tabl et was formed by

using the foll %B&Sfﬁi‘ lﬂlbéhmF and DisinfectisgCohf#ite Lens and drogen Perox1de
- 3500 |. U Hydr oxyl propyl met hyl ™ cel | ul ose N[X ngy

Sodi um phospha .
67.4 my 15 b@strﬁflhgla(gélrlﬁgosrmg?rl-;abvnﬂ% a Delaye&R%lé@e Functlon For Us%olélmg{aﬂ}

Chl or ophyl | 0.5 nyg. The

del ayed rel ease function of the tablet was determ ned by repeating the
procedures I%Efﬁ%gﬂ e. 1. The results shown this tablet has a del ayed

rel ease i}Ueﬁ'ﬁ“?ﬁlt es and the HerrJJerr] concentration of the

resulting mxture reaches Q 20 _ppmwthin 240 m nutes.
5 The present invention is related to a hydrogen peroxide destroymg

composition having a delayed release function for use in a contact lens one-step
cleaning and disinfecting process. In particular, the present invention is related
to a hydrogen peroxide destroying composition which has a function of delayed
releasing a hydrogen peroxide destroying component contained therein and a

10 function of showing a sign of an initiation of neutralization of residual H,0,

caused by ihe hydrogen peroxide destroying component.

Background of the Invention
Contact lenses should be periodically cleaned and disipfected by the user
15 to prevent infection or other deleferious effects on ocular heaifh which may be
associated with contact lens wear. Currently, there are several different
conventional systems and methods which enable the user to clean and disinfect _
their contact lenses between wearing times. These conventional cleaning and
disinfection systems can be divided inte "hot" and "cold" systems. Hot systems
20 require the use of heat to disinfect the contact lenses, whereas cold Systems use
chemical disinfectants at ambient temperatures to disinfect the lenses.
Within the realm of cold disinfection systems are hydrogen peroxide
disinfection systems. ﬁisinfecting hydrogen peroxide solutions are effective to

kill the bacteria and ftingi which may contaminate contact lenses. However,



-12- 1 Wiat Is Cained Is: 2 1. A process for cleaning and
«di s+nf-ecting contact |ens conprising '3 imrersing the contact lens.in a
“predetermined volunme of a Herr]®err]-containing 4 agueous nedium and
i medi ately followed by or sinultaneously adding one or a 5 plurality of
tablets or pills into the Herr]{d err]-containing agueous mnmedi um wherein
6 said tablets or pills have a hydfogen peroxi de destroyi ng conposition
conprising 7 1-30% of a hydrogen peroxi de destroyi ng conponent .--0. 5- 40% of
“a binder, 0- 8 20%of a disintegrant ard:-0.02-3% of chlorophyl.l as a
col oring agent, based on the 9 weight of the hydrogen peroxide destroying
conposition, wherein said chlorophyll -~ 10 coloring agent wll color the

aqueous MeGLUMd BEE GAkhithg?lnd BhbirFek PlhOboftelt Blrs?Aid BPdrodghn poxi&si dual
Herr]Jefr] caused by the hydrogen peroxi de destroyi ng conponent after a

12 peri od mkttdyTBgfdRpbiNQoRAliVih O Delleded Ielease Func¥ion!Rsr REOCARSein
according to claim1, wherein said hydrogen peroxide 15 destroying

conponent -is selected fromthe group consisting essentially of 16

t hi osul f at St ascfﬂl fites, alkali netal salts, thiourea, ascorbic-acid, .
; r

i so-ascorbicacrd,

A hydrogen peroxide destroying composition is disclosed, which includes
1-30% of a hydrogen peroxide destroying component, 0.5-40% of a binder, 0-
20% of a disintegrant and 0.02-3% of a coloring agent, based on the weight of the

5 hydrogen peroxide destroying composition. When the hydrogex{ peroxide
destroying composition of the present invention in the fo'rm of a tablet or pills
added into a H,0,-containing aqueous medium for disinfecting contact lens, said
coloring agent will color the aqueous medium indicating an initiation of
neutralization of residual H,0, caused by the hydrogen perc-);ide destroying

10 component after a period of time from the addition.

REPLACEMENT SHEET
2% NOV 1998




17 N-acetyl cyst ei ne, glyoxylic aci d, peroxi dase, catal ase an8891'3ﬂ%?—e'58 D)
thereof. 18 3. The process according to claim2, wherein sa|”c>i

hydrogen per oxi gi conponent is a ca
cont &%Hi ng cat aﬂ%ﬁm"ﬂﬂﬂuﬂ(ﬂ !l[ 4. The process

wherein said H2 ntLal mi ng aqueous nediumis
val ue ranging fromabout 5 to about 9 24 after the

tablets or pills are i mrersed therein.

:

)-IJ

conﬁ@ctMA\pmaa' d t he

-13- 1 5. A hydrogen peroxide_destroyi ggn

1-30%of a 2 hydrogen peroxi de dest FOyl ng co

COITpUbI o
nent.

0.5-40% of }a

bi nder, 0-20%of a 3 di sintegrant and 0.02-3% of chlorophylT as a
col ori ng ayaat Is Chsigkdois: t he wei ght of 4 t he hydrogen peroxide
destroying conposition. 5 6 6. The conposition according to
claim5 wherein £3irdcéssdor¢bsanpey and disinfecting cdasict bynspnewigingent s

sel ected fromthe group consisting essentially of

3 immersing the contact lens in a predetermined volume of a H,0,-containing

4 aqueous medium; and immediately followed by or simultaneously adding one or a

5 plurality of tablets or pills into the H,0,-containing aqueous medium, wherein

6 said tablets or pills have a hydrogen peroxide destroying composition comprising

7 1-30% of a hydrogen peroxide destroying component, 0.5-40% of a binder, 0-

8  20% of a disintegrant and 0.02-3% of chlorophyll as a coloring agent, based on the .

9  weight of the hydrogen peroxide destroying composition, wherein said chlorophyil

10 coloring agenf will color the aqueous medium indicating an initiation of neutralization |

11 ofresidual H,O, caused by the hydrogen peroxide destroying component after a

12 period of time from the addition.
13

14 2. The process according to claim 1, wherein said hydrogen peroxide.

15 destroying component is selected from the group consisting essentially of

16 thiosulfates, sulfites, alkali metal salts, thiourea, ascorbic acid, iso-ascorbic acid,

17 N-acetylcysteine, glyoxylic acid, peroxidase, catalase and mixtures thereof.

18

19 . 3. The process according to claim 2, wherein said hydrogen peroxide

20 destroying component is a catalase or a mixture containing catalase.

21

22 4. The process according to claim 1, wherein said H,0,-containing

23 aqueous medium is maintained at a pH value ranging from about 5 to about 9

24 after the contact lens and the tablets or pills are immersed therein.

Qg 03=82 "%
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8 t hi osul f at esf_sul—f—l—Les—a—kai—r nmetal salts, thiourea, ascorbic,
| so-ascorbic acid, N- acet I'Icyst ei ne, glyoxylic acid, peroxidase,

cat al ase and mxtm“m”mjl (ﬂllul 7. The conposition process
according to clai

B hydrogen 12 per oxi de destroying
conponent is a catal dse ‘or "a T xture contai ning catal ase. 13 14

8. The conposition according to claim6, wherein the content of said 15
chl orophyll is 0.1-2.0% based on the wei ght of the hydrogen peroxide
destroying 1 6 conposition. 17 18 19 20 21 22

) -13-

5. A hydrogen peroxide destroying composition comprising 1-30% of a
2 hydrogen peroxide destroying component, 0.5-40% of a binder, 0-20% of a
3- | disintegrant and 0.02-3% of chlorophyll as a coloring agent, based on the weight of

4 the hydrogen peroxide destroying composition.

6 6. The composition according to claim 5, wherein said hydrogen peroxide
7 destroying component is selected from the group consisting essentially of
8 thiosulfates, sulfites, alkali metal salts, thiourea, ascorbic, iso-ascorbic acid,

9 N-acetylcysteine, glyoxylic acid, peroxidase, catalase and mixtures thereof.

10

11 7. The composition process according to claim 6, wherein said hydrogen
12 peroxide destroying component is a catalase or a mixture containing catalase.

13

14 8. The composition according to claim 6, wherein the content of said

15 chlorophyll is 0.1-2.0% based on the weight of the hydrogen peroxide destroying
16 composition.

17 .
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