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[0001] This application clainms priority from

Provi sional Application Serial No. 60/799, 535 by

M chael Pellico and Panel a Bosco, entitled

"Conpositions and Methods for Enzymatic Treatnent of

Lun D|sorders " filed I\/a 10, 2006 which is
G N t dp MinT Qi E IAL REA IMEMTeGEd. UNG
BACKGRClJND C]: THE I N\/ENBM This i nvention
relates to an enzynmatic for patients
suffering from pneunonia and other |ung and sinus
i nfections. [0003] Today, ventilator-induced pneunonia
is one of the |eading cause§Y of hospi tal deat hs due
to infections. Such infections are frequently referred
to as nosocom al infections. [0004] Mycopl asnma
pneunoni ae i s r &ickaglRellicy amhiPaa@la Bostd cs such as
penicillin, cephal osporins, and vanconycin. M
pneunoni ae causes a pneunonia often called "wal ki ng
pneunoni a" or " pri MBROGEWRELERENTSEONI a. " [ 0005]
O her cases of pneunpnia can be caused by a nunber of
species of bacteria, includi ng but not limted to,
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The di sease can be divided into two forns, bronchi al

ang Mathess for Enrymaisal repiaentoniLang Disorders) fi taqdvléy 10, 2008,
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and South Africa were thought to be flukes, but
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[0002] This invention relates to an enzymatic treatment for patients

suffering from pneumonia and other lung and sinus infections.

[0003] Today, ventilator-induced pneumonia is one of the leading causes
of hospital deaths due fo infections. Such infections are frequently referred to as

nosocomial infections.

[0004] Mycoplasma pneumoniae is resistant to many antibiotics such as
penicillin, cephalosporins, and vancomycin. M. pneumoniae causes a

pneumonia often called “walking pneumonia” or “primary atypical pneumonia.”

[0005] Other cases of pneumonia can be caused by a number of species
of bacteria, including, but not limited to, Sfreptfococcus species, Staphylococcus

species, Pseudomonas species, Haemophilus species, and chlamydia.



has rapidly increased since 1995. Increases in

penicillin resistance have been followed by
w0 e®73s4asce to cephal osporins and by nul ti dr ugpCT/US2007/068688
resi stance. The incidence of resistance to penicillin

i ncreased from<0.02%in 1987 to 3%in 1994 to 30%in
sone comunities in the United States and 80%in
regions of sone other countries in 1998. Resistance
to other antibiotics has energed sinultaneously: 26%
resistant to trinethoprimsulfa, 9% resistant to

" c BB e, e £3 BE b6 456 b IBTE, profifial proumonta
andndbarpneufiongss. Resi stant organisms remain fully

virul ent. [0008] Various peroxidases play an inportant
role in protecting mammals frominfections. The nost
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efense agai nst free radical damage.
follpeeddiy resistdreertoutaphalaspering aadhyouultidrugiegsisigrce. The
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to 30%SAlsok corRRiLARRISIN itHe SmitdatSisids &1 BYHriagedions of some
peroxide in the present of thiocyanate by converting

othier coumigienymd OB o Resistancy tocpory antibiplicechagemerged
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30%yidsREat-1p eefothdme) 3094 césistahbivt macmlid esycEre2s Yhaedstant to
thus fornma_a key part of the, a@hl bact eLi al defenses
mudiple 8rygsa. Reiptant organismg remainsbilyNiVIgBst  abundant
protein is | actoperoxidase. In 1924 Hanssen suggested
that the bacterial properties of mlk against bacteria
s uc[0028] Séhnimursepéraxsiases ey amihpaitanj rge iparateging sagmmals
are_the resylts of its eroxi dase actiyity. S nce
frofy Bfecdaner 3be esldmeoriant Be@NideREs e dbipRRe!
myeloperoxidase, and eosinophil peroxidase. These various peroxidases have
been found in saliva, milk, vaginal secretions, and recently in the lungs and
sinuses. Peroxidase enzymes scavenge potentially toxic hydrogen peroxide and
thus are also an important part of the body’s defense against free radical

damage.

[0009] In the mouth there is a need for defense against hydrogen
peroxide because hydrogen peroxide is formed by bacteria colonizing the
mucous membrane. In saliva, lactoperoxidase detoxifies hydrogen peroxide in
the present of thiocyanate by converting it into hypothiocyanite (OSCN),
molecular oxygen(Oz), and water. The hypothiocyanite ion then inhibits



From 1976 onwards Thomas and col | aborators established

- OSCN- HOSCN as an oxi di zi ng agent for bacteri al
waeoffhgdsyl s and proteins. [0011] In the studyPCT/US2007/068688

I sol ati on and Characterization of a Peroxidase from

the Airway," Sal athe and Hol der by showed that a

per oxi dase scavenges hydrogen peroxide from airways.

Hydr ogen peroxide is an inportant nedi ator of airway

i nfl ammati on. They showed that this peroxi dase was
hydrbgeh-perexidepeadunieg bactedse Lagtopeacxidase thusrforma enkey part of

ot her peroxi dases includi ng nyel operoxi dase,
theéﬁgﬁﬁﬁﬁﬂﬁﬁéﬁg¥@§?8%§@$Ehnd gl ut at hi one peroxi dases. As

in the oral cavity and vagina, the peroxidase

controls free radicals and catalyzes the function of

bi ol90d8l lodnifotieckecondirsostabikgant pratginiisasterarpxidase. In
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e bioci agal nst bacteria, fungi, and viruses
an aridlizing agentfor basteaiabsglérydoyls lapdrppgteins. per oxi de duri ng
airway inflammation. In a study published in 2000
entitled "The Lactoperoxi dase System Functions in
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and e al'rway peroxidase was shown to be
the Aieway,& Slalatbe amd| HolHdedyopwmvesd thed a petpdflase) aevaiIoes

howed that the | actope i e IS - ' .
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air®ay infRimmbhién. TAey eheweyitHashisysoridase wasssigilaf tcant
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fungiipe & piadal FOMAGORg TTVRISERGCHTY HAPRYAN S BRs O
infSNRY SEor &AM PIBERHeVactErih Sitdpt863dce8 pneumoniae produces
large amounts of hydrogen peroxide which inflames lung tissue. ‘The authors
designated the peroxidase activity found in tracheal secretions airway peroxidase
(APO). This peroxidase, like lactoperoxidase in saliva, is fikely to be biocidal
against bacteria, fungi, and viruses and to act as a scavenger of hydrogen |
peroxide during airway inflammation. In a study published in 2000 entitled “The
Lactoperoxidase System Functions in Bacterial Clearance of Airways” by
Gersen, Sabater, and Scuri, the airway peroxidase was shown to be identical to
milk lactoperoxidase. Their data also showed that the lactoperoxidase system is
a major contributor to airway defense systems. As described earlier, the

lactoperoxidase system is a significant free radical scavenger. Studies have



this protective system can be overwhel ned. Besi des

i nfections, another potential cause of high | evels of
wWhywrogaso peroxi de is found in patients sufferP@USINTDNS688

acute respiratory failure or from ARDS (acute

respiratory distress syndrone). Patients with acute

respiratory failure or ARDS exhi bit higher

concentrati ons of hydrogen peroxide than contro

patients. [0013] Several patents describe the use of
shewn ératydraanesme/yae infeetionsrargassogiatechwith stanéficealt demage to

bj,oci dal . [0014] U.S. Patent No. 4,370,199 to
theé!x%&lgfgpﬁ%@%. di scl oses a nethod of killing and
inhibiting the growth of m croorganisns in industrial

process_streans by the addition of an enzymatically
cat H10123 Apinvethge patts o tiehe@n thelaqtopasaxidape sigtem, along
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putgingthedbady of arhifdlecrgahisnmeucHowesen at tisies winseweliedafentions,
.sodium chl ori de t roduce, an,oxj dafi an_ product that

thig POt SYStPTHeands GThaiened o Biesities iareBidis, Anofer

potentialeatsd 6f%iqf?%|£d@ﬂiyar8ée@berdﬂ&7 iQfoand inbatients suffering
Patent No. 4,178,362 to Hoogendoorn et al. (1979)

frooh awte sespiratenydeaiuresinfrora ARRS Lgexieirespitaionpdistressind

| h hle d i fri al)
sy B ags Pabetis Wit 2ous eolacl fuELH ARD Gt RRRE:
corcetitiatibha @ Byd@geh 6 dde livah egstfolritieisie. The
patentees note that oral bacteria, through enzyne

systens havi ng sul fhydryl groups, effect glycolysis of

f Ooﬁygggjgg&ﬁg@&%ms%é&ribé%ﬂé%??ﬁ%ngégizpha%tsyk{é‘?ﬁ to

| ac I's presen va, provides

prddieeanV¥ntReidribd 41 Bciiar 82007/ 068688 nmneans for
transferring oxygen from hydrogen peroxide to oral
bacteria resulting in the oxidation of the

sul gdbyl‘zﬁ yllJ.’SErF‘HfQﬁmﬁ.t@,'B‘?P 98B ARSIt (p’ﬁ%Sgﬂﬂﬁﬂds\é% a method
enzymes” in which the 'sul fhydryl groups have been

of kilingianeldnhibitingdthe growtreomimrpergahismsin industhak process
str%%%glgg/ﬁE%]atcipﬁfogth?%gg?erngylnflét}c% y %gpa[)*?zeedf t?ur)cr}lgla %g/gfjemwm}h?ch
utilized a plant dehydrogenase enzyme such as horseradish peroxidase in the
presence of an oxidant such as hydrogen peroxide to oxidize a halide salt such
as potassium iodide or sodium chloride to produce an oxidation product that is

toxic to microorganisms.

[0015] U.S. Patent No. 4,150,113 to Hoogendoorn et al. (1979) and U.S.
Patent No. 4,178,362 to Hoogendoorn et al. (1979) disclose, respectively, an
enzymatic toothpaste and an enzymatic chewable dentifrice containing glucose
oxidase which acts on glucose present in saliva and tooth plague to produce
hydrogen peroxide. The patentees note that oral bacteria, through enzyme
systems having sulfhydryl groups, effect glycolysis of food products containing

sugars and point out that lactoperoxidase, which is present in saliva, provides the



[0016] U.S. Patent No. 4,269,822 to Pellico et al.
(1981) discloses an antiseptic dentifrice containing
W@rooossdseabl e am no acid substrate and an PCT/US2007/068688
oxi dor educt ase enzyne specific to the substrate for
produci ng hydrogen peroxide and ammoni a upon oral
application of the dentifrice, with pre-application
stability being maintained by limting the quantity of
any water present in the dentifrice. [0017] U. S,
meaasémtraasfemngg)z(ygen frasn bytirages paroxde tp sogdacteria resulting
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in Wiidh Qe @ulﬂdel gﬂ@u b9 have bakbnaniizedinte disaffidelgroups. Itis
dentifrice, re-application stability being

furiher eisslosed tbyt nhre etntlfrg:eafﬁ@n b feimylated yathy ﬁ?‘nuﬂbe to
thlc\SAL&a %Pée than . about 10% by wei ght based on the
[ ‘of the dentifrice. [0018] U.S. Patent No.
4,576,817 to l\/bntgorrery et al. (1986) di scl oses

e oLIE) s Fgme 780 23, to Halbidustarl g BRT disoloses an
T
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per oxi dase, are oxidized to hypothiocyanite,

delhtyfpg@hl orite, and hypoiodite, respectively, that
function as bacterial inhibitors. [0019] U S. Patent
No. 4,564,519 to Pellico et al. (1986) discloses a di-

enZ[OOFWﬂ cU @ drgtbnhieNd eﬂGB?rﬂﬁd&oﬂelm etcln{181863 disclmses an
exanpl e@m%l ucose and %I ucose 2007/ 134180
enpOralissg 0B gor@ining Oggéuqqﬁe YEPIR)ON ag%&grproducmg
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sta'bﬂm@ being mainfaibde bl Yiehitae any patexindee tientvﬁncd do cmoamore than .
ot hi ocyanite bacterial inhi

t
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limting any unbound water in the chewabl e dentifri ce
to an amount of not nore than about 1.0 weig
per [00%8] dr8l Patehi Not4,696,817 to Montgomery et al (1986) discloses

enzymatic bandages and pads, for body contact applications, containing, for
example, glucose oxidase which catalyzes a reaction between p-D-glucose,
water, and oxygen in serum to produce hydrogen peroxide. The bandages and
pads can further contain a peroxidase and an oxidizable salt such as
thiocyanate, chloride, or iodide salts of sodium or potassium which, in the
presence of hydrogen peroxide and peroxidase, are oxidized to hypothiocyanite,

hypochlorite, and hypoiodite, respectively, that function as bacterial inhibitors.

[0019] U.S. Patent No. 4,564,519 to Pellico et al. (1986) discloses a di-

enzymatic chewable dentifrice which, contains, for example, glucose and glucose



the total water, bound and unbound, to not nore than

about 10 wei ght percent. [0020] U. S. Patent No.
Wa2®783486806 to Pellico et al. (1986) discl oses BCTIS2007/068688

enzymatic dentifrice which contains, for exanple,

gl ucose and gl ucose oxi dase for producing hydrogen

per oxi de upon oral application of the dentifrice and

further contains a thiocyanate salt and

| act oper oxi dase for reacting with the hydrogen
omg@g@{qardgod@ctpg sydeegen perpwide; tmgna@hqvgng Hie gentifrice and further
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per oxi dase potassi um i odide fo oduci
theﬁptai iveader, douad amdi witicundats eof mbre thahi abiaubrl Oiweighiepercent.
reconstituted mlk. [0022] U S. Patent No. 5, 336, 494
to Pellico (1994) discloses an orally chewabl e,

enz | C@lg Péf@lﬂt 96, £8Y8 }3’6945 qielhdﬁ"étcd? @IQBB?U Relosks'a di-
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further pohiairs athioodirdte talt ahdasttoperoMddseltyereagting with the
(s)erom de to gboduce hypoi odi te, .an ani oni c bacteri al
hyqragen pefrxide tpprduge s hynataieeyagite, svithsareanplication piability
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ng a wel ght percen
weight pemtent based baiths weight oftherdentifridge D- gl ucose and
gl ucose oxi dase for producing 6 WD 2007/ 134180

PCT/ US2007/ 068688 hydrogen peroxi de upon oral
appjoo2ad 1195, Hatdhavslenst ¥ r1'99% mtg%ewwds@) dfiEsrish

a peroxi dase and an oxi di zabl e al kali Salt such
enzymatigepowderopiia that cootding ifdeexamplep glugese aglucese gxidasgnma
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inhiBiter APiplei reabnstiutddakilk.i ty is nmaintained by the
addition of a water-soluble thickener in a quantity

such that the
[0022] U.S. Patent No. 5,336,494 to Pellico (1994) discloses an orally

chewable, enzymatically coated pet product, which contains, for example, 8-D-
glucose and glucose oxidase for producing hydrogen peroxide upon oral chewing
of the product, and can further contain a peroxidase and an alkali metal salt of an
oxygen accepting anion such as potassium iodide for reaction with hydrogen
peroxide to produce hypoiodite, an anionic bacterial inhibitor.

[0023] U.S. Patent No. 5,453,284 to Pellico (1995) discloses an aqueous
enzymatic dentifrice having a water content in excess of 10 weight percent and

which contains, for example, p-D-glucose and glucose oxidase for producing



dentifrice has a viscosity fromabout 800 to about

75,000 centipoises. [0024] Accordingly, there is a
woe@d/ 184380 conposi ti ons and net hods utilizi ng PCRYRWDT/@68688

activity that can be delivered to the respiratory

tract, including the lungs, to conbat infection and

i nfl ammati on by catal yzing the breakdown of peroxides

such as hydrogen peroxi de. Al though there are a nunber

of nmethods and conpositions known that include

hydrager paraxide epety atalispplicatiuelihe sfentifipectnshcarefusthied gontain

= PRl PR o RER Dbt R IR IER: SRR SRR

chlbidé, e ivgigpisapioPspdiun® el pbthistiuh® fanrehdtaig \ﬁltlh Gyardges
enzymatic activity to conmbat, infection and
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ion co conponen

dertt:ﬁlmw hss agnsco@@ froneabcbut §00 tccabart i 76 carttipmisesnzy ne

t hat produces hydrogen peroxide by catalyzing the

oxi dation of a substrate for which the oxidreductase
enzlfmggq %Aédé?dihél?cthetr@% bineel f6PERAPEEo L ERE nfdtA8d S
sufficient uan of the oxidoreductase enzyne that
utiliairmmmnuqtlaﬁctimyj tlmjmnrjm delivesed suthe mspmatory;traetamcludmg

theagt. fo B3fn DG Fion R PR R 4T by bolahyAaditsgbreBlown of
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guantity of rogen peroxide sufficient to react
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quantity such that the biocide is produced in

SUMMARY OF THE INVENTION

[0025] One embodiment of the present invention is a therapeutic
composition comprising:
(1)  afirst component comprising:
(a) oneof:

(i) an oxidoreductase enzyme that produces
hydrogen peroxide by catalyzing the oxidation of a substrate for which the
oxidreductase enzyme is specific, the first component comprising a sufficient
guantity of the oxidoreductase enzyme that a quantity of hydrogen peroxide
sufficient to react with a peroxidase is produced; and ‘

(i) a substrate that is oxidizable in a reaction
catalyzed by the oxidoreductase enzyme in a sufficient quantity that a quantity of

hydrogen peroxide sufficient o react with a peroxidase is produced,;



a therapeutically effective concentration; and (c) an
aqueous or nonaqueous nediumin which the enzynes and
WO b@70341680 zabl e substrate, if present, are st abtBUSHAT068688

(2) a second conponent conprising: (a) the other of

t he oxi doreductase enzyne and the substrate that is
oxi di zable in a reaction catal yzed by the

oxi doreduct ase enzynme that is not present in (1); and
(b) a salt that acts as an oxygen acceptor and is
capabl e of r{ct iagemxidadeyenzygenthat catalyestardastion a

bi ocide in a quantity, sufficient to forma .
betpeennamgerip iRt 4l B feletiine panRodeR aggeptor and is

IbRE bfifsacBg with h i toORAG/Bi ' Ty
Caﬁviijhbﬂ%th) ;I?e gt her @O?ﬁgggﬁéﬁ educt asgggﬁjze)’/nﬁgégﬁg thage )
enzyxal beiagl resemidn aaguificinat quantity puch thed theybiosidgsis groduced in
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conponent is (gjuecars aqiéhASdr hdnaueoaknesdiatn inavhitiehe
medi um of (1), and the nediumof (2) are both aqueous.
enzymesmzith e axidigahle sukstramdr presehb argtadigrandl) and

(2) is eo ;i he..media of (1) and

(2) is ﬁ@ aqﬂac’egﬁgt.ﬂﬁ é@g??ﬁﬁﬁdg@w%ﬁgt he

oxi dor educt as@)enzthemther ofthe oxetbrédustasd engyroe@nd the

consi sting of, cose oxi.dase al act pse qxi dase
sutisite Bt agu A ko R e aslipR cataivoad i fecoddoradisiasg enzyme
thaﬁs%d{tsrﬁ@?érﬁ ifx1¢apg. 9l ycine oxidase, glycolic

oxi dase, | _- sorbose oxi dase, al cohol oxidase, and

am ne oxi daselb) Typa salt that actreap enouygar @cceptey aad isscapable

I f h i Stil. f | i
of g iin SRR ARRLE 603 SHbPEuP 2Rl AficiEie
forAf MeralssiRicalty dffetiveaddricentraioVor #1¥0pibdidé18Ad
PCT/ US2007/ 068688 per oxi dase. The conposition can

further conprice &N addeeYLARNONAGUSPLEIBRAIUBPYHRICH the
oth[gg 9FHk &@6%@%’[&88%@@ dnd (R 0BG SbIRSUBRLrANY Fd'the salt

ceptor an
that acts as an oxygen acceptor are stable, with the proviso that one of the media

of the first component and the second component is aqueous.

[0026] In one alternative, the medium of (1} and the medium of (2) are
both aqueous. In another alternative, one of the media of (1) and (2) is aqueous
and the other of the media of (1) and (2) is nonagqueous.

[0027] Typically, the oxidoreductase enzyme is selected from the group
consisting of glucose oxidase, galactose oxidase, urate oxidase, choline oxidase,
D-amino acid oxidase, D-glutamate oxidase, glycine oxidase, glycolic oxidase, L-
sorbose oxidase, alcohol oxidase, and amine oxidase. Typically, the peroxidase
enzyme is selected from the group consisting of lactoperoxidase, horseradish

peroxidase, myeloperoxidase, eosinophil peroxidase, and glutathione



of reacting wth hydrogen peroxide to form a biocide
is an alkali nmetal salt of an anion selected fromthe
w@e@ap34adnsi sting of thiocyanate, iodate, and BCI/OR2DB068688
Typically, the alkali netal salt is selected fromthe
group consisting of a sodium salt and a potassium
salt. [0029] The conposition can further conprise an
effective amount of an inhibitor that is specific for
catal ase. Typically, the inhibitor that is specific
perfoxidaseatTdiessampesition gan flwtherxwenpise aadditigyglipsapxidase
the salt of ascorbic acid is selected fromthe group
%%ﬂ%isting of 'sodi um ascorbate, potassi um ascorbate,
cal cium ascorbate, ascor byl palnitate and m xtures

t hereof. The conPosHl on can further ggarl se anp.iron
sal EOOZB}pTwaEW hengalt thah asts) as ar oXKIILAELEPRTARY isLapable
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anioasefaotéd Emnntlwp;groap cangisting iof thiocyamate, amiatehanxd)sblorate.
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sal?ﬁh&‘% HEES6m, SHIP! cal l'y, the am noglucose is selected
rom dl ucosam ne, N-acetyl gl ucosam ne, and m xtures

thereof [0031] In the conposition, the nedia can be

dent | f . i i
o o8y R e BburitSE san e PRt Ad e RRbnE Aaiht San
lnhfﬂlféﬁ' ‘tﬁésis %ﬁéélﬁ@for dﬂtélbsé hEFyEFcQW Yhe iktabit@tthhEig Speeifie for
he medi a i ncl udes a stantial proportion. of

CatﬁhiS@rIS a] wii3of| astaebie asjsosTnicallve the salt olrscosljagcikis sglected
f
o 639 BAEs BY R dorb, BUGEELI R s a9Be o
asrbaks agovbyEpslatiate, anrdl madt@nelsrthem@ar dhe cofnpdBition can further
2007/ 134180 PCT/ US2007/ 068688 . [ 003
COBRASE antifasy salb Rprically. &g ren salt fs g7 eﬂ%@&wﬂ@“eﬁgmp consisting
of #e%hgfs%gét@feﬁé SciibRES! shd BRILEAbYMe, the steroid is

rom e group consi sting of hydrocortisone,
becl onet hasone, budenosi de, cicl esonide, flunisolide,

Tolr g&iq%giagﬁé gn%tpggljtighec%ﬂlfa%gp Som BFiseed g'q%%lnﬂ@eof an
aminohexose effective in increasing the yield or accumulation of biocide formed.
Typically, the aminohexose is an aminoglucose. Typically, the aminoglucose is

selected from glucosamine, N-acetylglucosamine, and mixtures thereof.

[0031] In the composition, the media can be each independently selected
from the group consisting of water, glycerol, sorbitol, propylene glycol, and
mixtures thereof, with the proviso that at least one of the media includes a

substantial proportion of water.

[0032] The composition can further comprise a buffering agent. Typically,
the buffering agent is selected from the group consisting of sodium stearate,

potassium stearate, and calcium stearate.



tri anci nol one, and the salts, solvates, anal ogues,

congeners, bioisosteres, hydrolysis products,
woreioabadi1sa es, precursors, and prodrugs thereof PCT/US2007/068688

Preferably, the steroid is hydrocortisone. [0034]

Anot her enbodi nent of a therapeutic conposition

according to the present invention is a conposition

conprising: (1) a peroxidase enzyne that catal yzes a

reacti on between hydrogen peroxide and a salt that

acts as an oxygen acceptor and is capable of reacting

W t r en eroxi de ta f.orm i.ocide

e RofobioR e TyHBE Lk amPHEE 8T pr Bl BEysozyme.
lactibfartir, oy asstémd hﬁ}/pkhﬂy hheetateidiis s@fd@tbd?ﬁdml thefgroup

t herapeuti cal | fective concentration; a salt

conwafdnga@ft @ycagc S@R@d@?'%@@@ﬁ@ﬂeab@qf@%’&p&lﬂl%s%me
ﬂugﬁgﬁ %,?@t%ﬁh&%ﬁ’é@?@(@e@ﬁ@n&g&ﬁ% ESnfsSfo trBhﬁ"‘\m"q‘% LAg2

I ¢ien er apeu

triazhdinclonepand theesdltsa tsbiviaite, ahlah)gmlespcaﬂ'egemmi tfﬁ}:osteres
as

eous medi um i n which the peroxid en n h
Y GG Rstoists, SrelabaHoSEErREs SSRGS, Preforably,
thd %f&&gj [ﬁq{,’ focHHRbngNbodi ments of the invention

I nc ut are not limted to, a therapeutic
conposition selected fromthe group of: (1) a

conBt o8y Brisgeient s ferandlic QR Hon agsgding to the
prdsen} ird@atibn #a Gofipdaltivpesdphpriingt (i1i1) about 5.0 I'U of
IactoperOX| dase; and (b) a second conponent

conpri si fib, p@rpex@vgdgs%\ﬁﬁzymgdwmaz@m%zlq@won between

BSR4 Aty o898 e o
redAing aEtH hafrogenperstidgto form a blOClde the peromdase enzyme being
present in a sufficient quantity such that the biocide is produced in a
therapeutically effective concentration;

(2)  asalt that acts as an oxygen acceptor and is capable of
reacting with hydrogen peroxide to form a biocide in a quantity sufficient to form a
therapeutically effective concentration of the biocide;' and

(3)  an agueous medium in which the peroxidase enzyme and

the salt that acts as an oxygen acceptor are stable.

[0035] Particular embodiments of the invention include, but are not limited
to, a therapeutic composition selected from the group of:
(1)  a composition comprising:

(a) afirst component comprising, per 100 grams:
(i) about 80 g of water;
(i)  about 20 g of glycerol; and
(i)  about 5.0 IU of lactoperoxidase; and

(b) a second component comprising, per 100 grams:

10



(a) a first conponent conprising, per 100 grans: (i)

about 95.0 g of water; (ii) about 5.0 g of propyl ene
w@kopcab418and (iii) about 25.0 11U of | act oper oRCTHHS®)7/068688

and (b) a second conponent conprising, per 100 grans:

(i) about 100 g of water; and (ii) about 0.1 mllinole

of potassiumiodate; (3) a conposition conprising:

(a) a first conponent conprising, per 100 granms: (i)

about 50.0 g of water; (ii) about 100.0 IU of

| act oper oxi dase; (i} i i) aboeiitOug obwgtest agll ycer ol ; and

(iv) about 0.5 g of..cityj hel : ; .
component conpri si ﬁ'& pé?&f%b&ng‘#@ol@ﬁ?cg%gﬁ{n %%cyé:mate,
of wat er {2)anda(coimpaitiont cam@rigthy! | nol e of pot assi um

t hi ocyanate; (4) a conposition conpri Si ng: a) a

first conponefft) cofiFslGOmPONsEt coaprigingneer 1%@ Prapdut

Izgé?oge?gx},\ggggz (m |) [ ?Qgﬁ%tuét)jg? %I%QEF sorbitol; and
(iv) about 0.5 g ofii}l acabbetr5.0my ofgrdpylehe giywet amd
COmOTENt SOMDr 5 18 Sbehith B incsbiroRitt. 498, ¢
ommoment sonf ST ESERNFRORRERNELAor i, por 00 4rams
(i) about 100 g of water; and
(i)  about 0.1 millimole of potassium iodate;
(3) acomposition comprising:
(@) a first component comprising, per 100 grams:
(i about 50.0 g of water,;
(ii) about 100.0 U of lactoperoxidase;
(i)  about 49.5 g of glycercl; and
(iv)  about 0.5 g of citric acid;
(b)  asecond component comprising, per 100 grams:
(i) about 100 g of water; and
(i)  about 1.0 millimole of potassium thiocyanate;
(4) acomposition comprising: .
(a) a first component comprising, per 100 grams:
(i) about 25.0 g of water;
(ii) about 0.75 [U of lactoperoxidase;
(i}  about 75.0 g of sorbitol; and
(iv)  about 0.5 g of lactoferrin; and
(b)  asecond component comprising, per 100 grams:
(i) about 100 g of water; and
(i) about 0.8 millimole of potassium iodate;
(5) a composition comprising:

(a) afirst component comprising, per 100 grams:

11



WO 2007/ 134180 PCT/ US2007/068688 (i) about 40.0 g of

water; (ii) about 10.0 IU of |actoperoxidase; (iii)
w@bwat34isd g of | ysozynme; and (iv) about 60.0 BCD1S2007/068688

pol yet hyl ene glycol; and (b) a second conmponent

conprising: (i) about 100 g of water; and (ii) about

0.9 mlIlinole of potassiumthiocyanate; (6) a

conmposi tion conprising: (a) a first conponent

conprising, per 100 grans: (i) about 100 g of water;

(ii) about 80.0 | WUibf | akoWsHl-Ogifawder;(iii) about
50.0 1U of gl “COSe gx dgﬁ(gut ﬂ?&luﬂf@c@%&adégeo g of

gl ycerin; and (b) secon corrponen nprisirng, per

100 grans: (i) abgm)t 1860wt nb gvm‘tlwozyfne )andbout 0. 15
mllinoles of RD gl ucose; and

milinoles of potaf¥ unfPoif®ko QQf'BO Wﬂéﬁ%%gmcpbﬁ”d
conpri sing: @%ut éf’eggn&ggp%ﬁght &?ﬁaglé,ﬁ%ng, per 100

grans: (i) a out 5.0 g of
gl ycerol; (iii) abgut 1abotg1ﬁ0@ofa®taruam(iorbate and

(L0) avout 0. 7> 8! USSR o B Piogamete:
15, g shcompgcctipnng 2 7)o
(a) irst component comprising, per 100 grams:
(1) about 100 g of water;
(i)  about 80.0 IU of lactoperoxidase;
(i)  about 50.0 IU of glucose oxidase; and
(iv)  about 20.0 g of glycerin; and
(b) -a second component comprising, per 100 grams:
(D) about 100 g of water;
(ii) about 0.15 millimoles of B-D-glucose; and
(i)  about 0.1 millimoles of potassium iodate;
(7)  acomposition comprising:
(@)  a first component comprising, per 100 grams:
(i} about 94.0 g of water;
(i)  about 5.0 g of glycerol;
(iiy  about 1.0 g of potassium sorbate; and
(iv) about 0.75 IU of myeloperoxidase; and
(b)  asecond component comprising, per 100 grams:
i about 100 g of water; and
(i)  about 0.25 millimoles of sodium chlorate;
(8) a composition comprising:
(a)  afirst component comprising, per 100 grams:
(i) about 45.0 g of water;
(ii) about 100.0 IU of myeloperoxidase;

12



(a) a first conponent conprising, per 100 grans: (i)

about 45.0 g of water; (ii) about 100.0 IU of
wonp®@ropasoxi dase; 12 WO 2007/ 134180 PCT/ US2000¢D68888068688

(ii1) about 5000 IU of gal actose oxidase; and (iV)

about 50.0 g of glycerol; (b) a second conponent

conprising, per 100 grans: (i) about 100 g of water;

(ii) about 1.0 mlIlinole of potassiumthiocyanate;

and (iii) about 60 mllinoles of D galactose; (9) a

conposi ti on conpri @i)ng: abeyt 200; Isef gadagiesrAxidase; and

conprising, per 100 .graps. ' .0 of water;
(ii) about 50.0 I "ot h%ﬁ%%trégd% gﬂoqwcg%gdasg; and r
(iii) about 1%)0 gaebcped ¥OmPBYERNCOIOPNSINY, pead dranes:

second conponent conprising, per 100 grams: (i) about
99.25 g of water; ' 109 @ofiwaten i nol e of

i)

pot assi um i odat e; d I : j .
ascorbate; (10) a @Enpoéﬂl)(%qtgﬁggghrﬁﬂ@%ﬁﬁg&a%gl)upﬁtﬁ?@gﬁ ate;

and¢onponent conprising, per 100 granms: (i) about 99.0 ¢

o wReri (1) 2o 1 Gl Mo b blplost L o
oy B R BorgRtkilanatings comonen

(a)  afirst component comprising, per 100 grams:
(i) about 90.0 g of water;
(i)  about 50.0 IU of horseradish peroxidase; and
(i)  about 10.0 g of polypropylene glycol; and

(b)  asecond component comprising, per 100 grams:
(i) about 99.25 g of water;
(ii} about 0.001 millimole of potassium iodate; and
(i) about 0.75 g of potassium ascorbate;

(10) a composition comprising:

(@)  afirst component comprising, per 100 grams:
® about 99.0 g of water,;
(i)  about 1.0 g of glycerine;
(i)  about 50.0 millimole of choline; and
(iv)  about 95.0 |U of lactoperoxidase; and

(b)  asecond component comprising, per 100 grams:
(i) about 100 g of water;
i) about 1000 IU of choline oxidase; and
(i)  about 0.6 millimole of potassium thiocyanate;

(11) a composition comprising:

(a)  afirst component comprising, per 100 grams:
(i) about 100 g of glycerin; and
(i)  about 3000 U of lactoperoxidase; and

13



(i) about 100 g of water; (ii) about 1000 IU of

chol i ne oxidase; and (iii) about 0.6 mllinole of
wW@oi0aa3i1em t hi ocyanate; (11) a conposition coPgF/iUS1007068688

(a) a first conponent conprising, per 100 granms: (i)

about 100 g of glycerin; and (ii) about 3000 | U of

| act oper oxi dase; and 13 WO 2007/134180

PCT/ US2007/ 068688 (b) a second component conpri sing,

per 100 grans: (i) about 100 g of water; and (ii)

about 0.6 m | {k)nol asetormubcambueni caprsing,([1e2)108 grams:

conposition conpri fir onent
conpri sing, per gra @%gﬁg‘gﬁf rrg (E) g of water;
(ii) about 20.0 9 ef) soa%dtqjenﬁm%cﬁe bf pofdRSium datd; u

of | actoperoxi dase; "and (b) a second conponent
conpri si d@) p@lcomsgloarﬁpmpqu")g about 80.0 g of water;

il e of 50t aserihoercheps Eaferhghofh 40 gharkl””

conposi tion conprigj ng: até@)t&) 6 igraftwatenponent
conpri sing, per 100 gr ans: goe) about 75. Oog of water;
(ii) about 25.0 g gl?té‘@#tca Ql‘?lWﬂ%{%uﬁn 000 1U of

| act oper oxi dase; (fiy) alguiit 51990 df ¥kopbxBLas! S

per oxi dase;
(b)  asecond component comprising, per 100 grams:

(i) about 80.0 g of water;
(i)  about 20.0 g of glycerol; and
(i)  about 0.0001 millimole of potassium
thiocyanate; and
(13) a composition comprising:

(a)  a first component comprising, per 100 grams:
(i) about 75.0 g of water;
(i)  about 25.0 g of glycerol;
(iii)  about 2000 |U of lactoperoxidase,
(iv) about 1000 IU of horseradish peroxidase;
(v)  about 0.01 g of sodium ascorbate;
(vi) about 0.05 g of ferrous sulfate; and
(vii) about 0.25 IU of glucose oxidase; and

(b} a second component comprising, per 100 grams:
(i) about 75.0 g of water; '
(i)  about 25.0 g of glycerol;
(i)  about 0.05 millimole of potassium iodate; and

(iv) about 40.0 millimole of B-D-glucose.

[0036] Another aspect of the invention is a method of use of a

composition according to the present invention to treat a lung disease or

14



(v) about 0.01 g of sodium ascorbate; (vi) about 0.05
g of ferrous sulfate; and (vii) about 0.25 | U of
wWQ@lkweo3asoxi dase; and (b) a second conponent PCT/US2007/068688
conprising, per 100 grans: (i) about 75.0 g of water;
(ii) about 25.0 g of glycerol; (iii) about 0.05
mllinole of potassiumiodate; and (iv) about 40.0
mllinole of 3-D glucose. [0036] Another aspect of the
invention is a nmethod of use of a conposition
corditom i a@atient ihangadetherdofi frvganemai this methat caniprisgs the step
disease .or 14 WD 2007/13418Q PCT/ USZO(t)Yl 063683? .
of SYRUNFIFENT APANRRRITRLECERC G the eresent Ivengan &g g patient
sufféingy AP RINGUBEAREST SHRIItRIERy adbuRdRWHiSH &Hd iﬂ?r&?&ﬁents of
conposition according to the present 1 nvention to a
thepeampesitions tgaabrthadungoand geoekate thaebissiderwitfun the |usgsdg treat
thed routie [ re1.\/\/ni CB. the ingredients of the conposition
rgggﬁ%q?g I(Hr?é’g' g'l‘?&"generate the biocide within the
lungs to treat the |ung disease or condition. [0037]
In one alternative, the disease or condition is

pnelf3d1 dn angcaitarmative, digrdiseasalor sARdiBRAimPneumonia, such as

PneERORER bhiBumB Ry SRBb ReoPt AN MITHIE Sta B oneumona,
pnegroopiaasuskd hydnfetion withAHaemophilvs loy mydopladings apmeumonia.
condition is acute respirator failur? or. acute
A’t?ré‘@g‘r’?'é{t Igpass scondityl SRCUTS FREpiE WE@'@%{PW,&‘CN%

respft Hiétr%%sisznﬂmrﬁé’.duced into the lungs via a
ventilator, vaporizer, or nebulizer. DETAILED

DESCRI PTI ON OF THE | NVENTI ON [0039] One enbodi nent of

gBB7 Bl Eob o BSR4
\ P

ventilator, vaporizer, or nebulizer.

DETAILED DESCRIPTION OF THE INVENTION

[0039] One embodiment of the present invention is a therapeutic
composition comprising:
(1)  afirst component comprising:
(a) oneof:

(i) an oxidoreductase enzyme that produces
hydrogen peroxide by catalyzing the oxidation of a substrate for which the
oxidreductase enzyme is specific, the first component comprising a sufficient
quantity of the oxidoreductase enzyme that a quantity of hydrogen peroxide
sufficient to react with a peroxidase is produced; and

(i)  a substrate that is oxidizable in a reaction
catalyzed by the oxidoreductase enzyme in a sufficient quantity that a quantity of

| hydrogen peroxide sufficient to react with a peroxidase is produced;
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(a) one of: (i) an oxidoreductase enzyne that produces

hydr ogen peroxi de by catal yzing the oxidation of a
waawsts4ase for which the oxidreductase enzynmeP¢BUS2007/068688

specific, the first conmponent’' conprising a sufficient

quantity of the oxidoreductase enzynme that a quantity

of hydrogen peroxide sufficient to react wwth a

per oxi dase is produced; and (ii) a substrate that is

oxi di zable in a reaction catalyzed by the )

oxi dor educt as&)enzgierexidase gnzyne dmt calelyzes § reaciiong

' . e j f.fi.cl 0 .
befit hidiodin patiaP 8RB AP o3 i, SRl iR for ana s
capsblé UB 2Ot NG GG Byd robkn depexiox itel &gt £ bitoitk, the@peroxidase

catalyzes a reaction_between hgdrogen peroxi de and a .
engyNe being Presest 8 affisianl granity speB thatiipe piocidaylsappduced in
a tRbrapRBLAINGLANDe RUAEGARRIAE bAY! de to form a biocl de,

t he "peroxi"dase enzyne belng present in a sufficient

quantity such{a)hat angukoos bdachaquaoaadunediumin which the

th t i | ] fecti ! trati ; d

el le B0 0PS Rl SUD S P4t A SRS A ytres and
the oxi dimabl g sadbsd cakfponkht B5RpAShg; are stable; and
(2) a second conponent conprising: (a) the other of

t he oxi dor eduf®)asetherpthaeotihe atidoredutiase neymiaand the

sl A€o B A HORER Rifadh B sl foprppiase prme
that iy nét rabénttindl); apds as an oxygen acceptor and is

capable of reacting with h%drogen peroxide to forma
bi oci de in a lant ?&pltdhatads ap@nydes@ecaptor and is capable

of Fe%%fiﬁt%%i tﬁ)gilré% EhéRXide'® BARGFBLERE RS ar&ig&}esufﬁcient to
bi'ocide; a (3 N aqueous oOr nonaqueous medi umin
formba therapeuticallh effectivea benaentichtion dif theabiecidez wnd and t he

oxi di zabl e supstrate and the salt that g&,ts as

an
oxygen accept'$? ar@ 8fdBPES CWNPRAIYREUSBETIEE innahich the
othef of tHe FB8brRductase enzyme and the oxidizable substrate and the salt

that acts as an oxygen acceptor are stable, with the proviso that one of the media
of the first component and the second component is aqueous. This embodiment
is particularly suitable for the treatment of diseases and conditions such as those
caused by fungus in which there is no additional endogenous hydrogen peroxide
or only a minimal quantity of endogenous hydrogen peroxide produced by the
disease process. In this embodiment, therefore, an oxidizable substrate and an
oxidoreductase enzyme specific for the substrate is added in order to ensure an

adequate amount of hydrogen peroxide to create an effective quantity of biocide.

[0040] Typically, the composition comprises from about 0.5 to about 500
International Units of the oxidoreductase enzyme. Typically, the composition
comprises from about 0.015 to about 0.6 millimole of the oxidizable substrate.

Typically, the composition comprises from about 0.05 to about 30 International
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of the first conponent and the second conponent is
aqueous. This enbodinent 1is particularly suitable for
W@ b@7us4a8i nrent of di seases and conditi ons suchP@EUSI0TEH8688
caused by fungus in which there is no additiona
endogenous hydrogen peroxide or only a m ninal
guantity of endogenous hydrogen peroxi de produced by
the disease process. In this enbodi ment, therefore,
an oxi di zabl e substrate and an oxi doreductase enzyne
Unitp et tHd perbaida’sb@raybmt r'Eupéca'llls/ ﬁ[(bd@:dﬂbﬂeiti@!deompdswﬁmma

o B0 Gl 0] et of Fi BB pcan an Pl Tadntor

conmposition conprises from about 0.5 to about 500

International Units of the oxidoreductase enzyne.
Ty pl®0H1] yin aneealtasnpios, the media apthesfist am%ﬁem‘@ompgﬂm

t [ f
are Gofflapts Faiac, T BUBYRG AMEMAY b e Bt dihe s
cornpopbRitardbe hriovagatoes aledidi m%@ﬁd&éﬂ% used herein, the
PCT/ US2007/ 068688 Unjts of the perox] dase enzyng

termy HaegPLy, daasenaissbilea n%ﬁ%@ﬁﬁ?i'%@ﬁ"@ﬁﬁ“%%%ﬂlybem' or
son%ﬂgp%% 168 88 %Lgi%r%ﬁ?ént'B thﬁ@rﬁfﬁﬁatépﬁ éééntt Hdle ﬁféHﬁJm

en ac n one alternative
nmedi a of the first and second conponent are both

aquegus. _nedi a, I.n an ter ive, di u
F holtt421 TRGESHirim cap henitarthendmhbetiEsndhe it ancCiind
cor"ngoﬁébﬁéeéQ shoff HERRH i BeLERambR. R 'dXanifie! ecﬁé%ubgﬁéft% that
excl ude nonaqueous I ngredi ents such as gl ycerol
is wadizablelin aaeattiony cakalyrediyrtheiaxidaregueipee tenaymefcandleer

incl e B3R 1 SRl ot e O8RS o rhe 2R fafpgtuded

in 1S sHtend ceaipdiienh t he Exanples. For exanple, the.
substrate that 1is oxidizable in a reaction catal yzed

by the oxi doreductase enzynme can be included in the

{ngﬁoﬁnﬂg%ﬁ]e sec%é'lgl)‘?(cog:?r%rl?onezﬁfHé %ﬁﬁ%ﬁ%re fﬁg}né%?ample

th@?@t fp@mp@ndm&mmmtzmpm@ botrﬂacﬁopeméatmhhel ot hebsanzpilg;l
the fir conponent, can conpr.l se bot act oper oxli dase
Peryxifass: sféWQapembn?énaﬁl PEEXiggIRS CATRRIRES ! ons. of

per oxi dases can be used.

[0044] The first component and the second component can be prepared

separately and mixed before use.

[0045] As used herein, the term International Unit (IU) is defined as the
quantity of enzyme that catalyzes the conversion of one micromole of substrate

per minute under defined standard assay conditions for that enzyme.

[0046] The oxidoreductase enzyme is typically selected from the group
consisting of glucose oxidase, galactose oxidase, urate oxidase, choline oxidase,
D-amino acid oxidase, D-glutamate oxidase, glycine oxidase, glycolic oxidase, L-

sorbose oxidase, alcohol oxidase, and amine oxidase. Other enzymes can
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[0044] The first conponent and the second conponent
can be prepared separately and m xed before use.

WO 0®4534186 used herein, the term I nternational PAXIUS2007/068688
(IU) is defined as the quantity of enzyne that
catal yzes the conversion of one mcronole of substrate
per m nute under defined standard assay conditions for
that enzynme. [0046] The oxi doreductase enzyne is
typically selected fromthe group consisting of

altggnabively bexisesls suchy as aitrertbans oyidese, Draspartaid @aéese L-amino

acf e, BYlidaRning BritbBoe et i fiai® (EER Bynyate

oxidxs€ apalats| gxitEde, AskeEs Bxidass, chvldte@kbldase, AA/h&tohol
enzymes, can 17 V\D 2007/ 134180 PCT/ US2007/ 0686

OX'QﬁS%thdW@%A p¥idgse qdelygporpdataioxidnsen awodriol axidase,
sar@’oéﬁl oxam S éw(h%ﬂ%ﬁamtncﬂad‘&ldégé q\lm?ﬂeﬂgﬁl sine oxidase, 6-

pyrl at e oxi dase, €t hano ne oxi ase :
hyqrpxy atieotirx oxidase, @hgdmg—liamlcrmme oxivzses 8- wa!rmiqrwthranilate

hol e ter oxi dase, al coh | oxi dase, Xi
ox3ae A e SARES G ik B e is racitgtn 08 Fafent
No%X 'S%Sﬁts 1oSSEHRSY é"teal OYidRSSatdd Iﬁ'@r‘em’b@fﬁué‘ A¥Bidhce.

oxi daSe, Ne6- et hyl IyS| ne oxi dase,
hydr oxy-L- ni coti ne oxidase, 6- hydroxy D-ni coti ne

o 00281 EorabSsg EPvbSR, s oddat Saiehen T eacion of p-D-
quB@é@%atel‘“%nd“@%@{pitﬁ?r&@u@ﬁ%&rb en r&hde ah&%ﬂ[&ﬁ’ﬁ@é&g.

herein by this nce 47 these enzynes,
Gatﬁctmwadaa;elaatelyzasahg ze@cttohe)frtbgetactnseoandmmtgen to produce

bR Rae i S EB B BeBh R L i Bratzes the
reaefbrloy aAs ablﬂieWafl?ékCTalntb)@ eftd pratiicetfydebgerPpy@id, allantoin,

produce hydro en -per oxi de and D-gal act o- hexodi al dose.
andeatnendgiipyeee inpyoxidaseratalyseg thegieastion pf ehelimiesnd

oxytEh&h: rgalqcé’ ﬁ%{%%ggh %ggé)ggg %ﬁg rB'eQ%ﬂg%rBé?ﬁfdgx '(Pj-ggmno acid

ant I OX1 ne “oxi

oxldasabatata&ebhﬁe rezutionawt Dantho bcite sl aso3ypyelind, ©-

rooduce hydrogen er oxj de_and, bet ajne al
mefhighinRoDAEIEUCHS; ﬁaeanesta)r Bs. PhE- wteeetaﬁ?a?%%nef\mth water and

oo Tb oo G Pn Rredh trhft i sl RRoBRaGd 1 e
covesponditiceto thed-amino acid being OX|d|zed D glutamate oxidase
catalyzes the reaction of D-glutamic acid, water, and oxygen to produce
hydrogen peroxide, ammonia, and 2-ketogiutarate. Glycine oxidase catelyzes
the reaction of glycine, water, and oxygen to produce hydrogen peroxide,
ammonia, and glyoxylic acid. Glycolic acid oxidase (also known as 2-
hydroxyacid oxidase) catalyzes the reaction of glycolic acid and oxygen to
produce 2-ketoacetic acid and hydrogen peroxide. L-sorbose oxidase catalyzes
the reaction of L-sorbose and oxygen to produce 5-dehydro-D-fructose and
hydrogen peroxide. Alcohol oxidase catalyzes the reaction of a lower primary
alcohol or an unsaturated alcohol and oxygen to produce the corresponding

aldehyde and hydrogen peroxide. Amine oxidase catalyzes the reaction of an
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oxygen to produce hydrogen peroxide, ammonia, and the

a-keto acid corresponding to the D-am no acid being
w@ioditza8d D- gl ut anat e oxi dase catal yzes t he PEHUS100TI068688

of D-glutam c acid, water, and oxygen to produce

hydr ogen peroxi de, ammoni a, and 2-ketogl utarate.

d yci ne oxi dase catalyzes the reaction of glycine,

wat er, and oxygen to produce hydrogen peroxi de,

ammoni a, and gl yoxylic acid. G ycolic acid oxidase .
aming, &picgibihpamap: amjre. duk alscl HReMesares.aA apgondary petertiary

el SEUE o SNSRI R BB oRRKOBRng o QAR Bmoni, and
hydrsgelaperaxddal rvasillustrativepeddtion, gilichsesoxitase catatiyzes the

oxygen to produce 5-de|g(¥dro-Dfructose_an,d h¥droaen
reaghipp of BD)-ocesRoValSE ARG eXYgRmAYDRE applicalign i it olier gar to

proh%@hxﬁfdﬁ%{ﬁe&oﬁh&?%@ %I%oﬁie Jdppaturated al cohol and

oxyge oduce orrespondi ng al dehyde and
hydr ogen peroxi de. Am ne oxi dase catal yzes the
reaction _of an 18 WD 2007/ 134180 PCT/ US2007/ 068688
ami H945] yiheReropidass aneyrp 'aiym@?'fffp%ne 9\2@8@0965% :
ho§8f&fsh fe ; %?ﬁweﬁfgetr&iaagé,xéosﬁmm,pewi&ése,m

oxygen roduce "t correspondi ng al dehyde, anmoni a,
glutatbionbyraxjeéasgper oxi de. In an illustrative reaction,

gl ucose oxi dase catal yzes the reaction of P-D-glucose,

wat er, and oxygen during application to the outer ear

to [u@agggun% SH1EiHR® eBtsRAY 8v bstggén dceipisoamd isasiphble of
[ 0048] The peroxi dase enzynme' 1s itcégl cally one

of
reaictiog witbrhydragere peroxisiester faamshbigeidexs dgpieally an alkali metal salt

e [ i_n ' |.das . .
o ) hERRBH Ay BTt ATREHE oo B L sae
typRalpxy@eiura et potagsiandalts akiapedtl ethef alkalk avdtahsplisi suth as
hydrogen peroxide tgQ forma bjocide is typically an

lithwimy g1 Festngansalfernatiyely Rediiedh such as thi ocyanate,
iodate, or chlorate. The alkali netal salt is
typically a sodiumor potassiumsalt, although other
al kEDo50ireTred propiet tiessafch nasber pf prafienred oxidesessudable for use

i AR Sy o 3 0B BB PRV chame,
glucose oxidase from Aspergillus niger has been determined to have a molecular
weight of 150,000 (Pazur et al. (1965)). The enzyme is a glycoprotein containing
two molecules of the redox coenzyme flavin adenine dinucleotide (FAD). The
amino acid composition has been determined. The isoelectric point of the
enzyme is 4.2. The optimum pH of the enzyme is 5.5 with a broad pH range of
from 4 to 7. Inhibitors of the enzyme include monovalent silver ions and divalent

mercury and copper ions.

[0051] Galactose oxidase from Dactylium dendroides has a molecular
weight of 42,000. It is a metalloenzyme containing one gram-atom of copper per
mole. The amino acid composition has been determined. The optimum pH of

the enzyme is 7.
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in conpositions according to the present invention are
known. For exanple, glucose oxidase from Aspergillus
woe@en3418s been determ ned to have a nol ecul arPCTER2PNT/068688
of 150,000 (Pazur et al. (1965)). The enzyne is a
gl ycoprotein containing two nolecules of the redox
coenzyne flavin adenine di nucl eotide (FAD). The am no
aci d conposition has been determ ned. The isoelectric
point of the enzyne is 4.2. The opti mum pH of the
enzyme is 5. 5 with a broad pH range of fron14 to 7.
I nh e ne incl ude nmonov . Silver
| onto0z Grede s Nl cae) Fidminge SHaron b v p molecular
we@lt 6?’"19@ @OGX'Eﬁ@%mfefé?ﬁbﬁ@%rﬁé'do%fﬁﬁiﬁwin@ giﬁih Bwn 8f copper
' ecul ar wei ght of , a netal | oenzyne
periooteai Hhaigoeteetrig poinhobifectnzyoysiert. pe m hemptigunripél of the
an1no cid conposition has been determ ned. The
ENDPES utn pH of the enzyme is 7. 19 WD 2007/ 134180
PCT/U82007/068688 10052] Urate oxidase (uricase) from
hog liver or beef |iver has a nol ecul ar weig

of
100[0838] Bamigo acidedipgrAeyhaog bidngy Mesd@ fz@ﬁkecular weight of
o) t
go,gpap}@tee%ﬂ@}né? %@@fygoﬁ%elﬂqoﬁtaﬂmﬁ F}ﬁ%gﬁbltﬁﬁﬁélbbg)ﬁ ?9{@ adenine
dmﬂc]ebﬁ@éﬂl’h@cipﬂnﬂm qut—l df thei eiﬂsymef is@r h &g;rllairdheg(vwmtais are
. mol ecul ar wei ght 90, 000. The enzyne is a
inhiitoEs BF et gl?nt aining two ol ecul es of flavin
adeni ne di nucl eotide. The opti mum pH of the enzyne is
9.1. Certain heavy netals are inhibitors of the
enz[j0os4] [ Tosdkidizhbleosu uhiteade isctypisally peasent in thedheedpeyptic

oo 3Bt A b PSTARS LSRRI bl o aptiver o

||lei kd Bbblien.6hillichdlasipdr beardRF ebnipoBition | Pretdrablyptie @tidizable
conposition. Preferably, the oxidizable substrate

sub@rqte ispresenhintthe thﬁr@p@pb@mmp@émwtt& gmcgptration of from

0 I
b TGRS SRS ber 488 oF Bt poPiipt Yo PLOLL O™ ATinRSE 21 B
of ESHPEsitibh.0Mhe Bakt thal dcts Betanastygeasaceeptor yg typiceatiy gpesent in
is typically present in
the therapeutic composition at a concentration of from about 0.0001 millimole to
about 0.01 millimole per gram of composition. The salt that acts as an oxygen
acceptor is preferably present in the therapeutic composition at a concentration

of from about 0.001 millimole to about 0.006 millimole per gram of composition.

[0055] Typically, the oxidoreductase enzyme is present in the therapeutic
composition in a concentration of from about 0.5 [U to about 500 U per gram of
composition. Preferably, the oxidoreductase enzyme is present in the
therapeutic composition in a concentration of from about 10 U to about 40 IU per
gram of composition. Oxidoreductase enzymes are supplied in dry or liquid form
with the label specifying the concentration in International Units on a per gram or

per milliliter basis, as appropriate.
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the therapeutic conposition at a concentration of from
about 0.0001 mlIlinole to about 0.01 mllinole per
w@e@miidfisconposi ti on. The salt that acts as anPCRYHHNT/068688
acceptor is preferably present in the therapeutic
conposition at a concentration of from about 0.001
mllinole to about 0.006 mllinole per gram of
conmposition. [0055] Typically, the oxidoreductase
enzyne is present in the therapeutic conposition in a
CconfOB6] aAs pdiczsted above,libetthéraﬁehm: tampbsition EOOondMQQ*@rthe

P e STp RESRHPT e i A g AT s SEORIlN fizane is
a p%%ﬁ@é’%é ahisQRaE ﬁér@ﬁhﬁ@é’ig [aé%pb%ﬁt&a@bq_tﬁctﬂﬁbrb%d@@é is a

conposi tion. dor educt ase enzynes are
g]yscu;pxpmuedvhmh dm pnercdnnrqarqualfambﬁdlmenh i$ Bdyopitiiged powder

oA PSEI L oSSR oS 9108
ro?&t&@n?&@@dléﬁﬁé@@ut B34 08206 | ApdeBR iolinahch. Ake

i ndi cat ed above, the therapeutl c conposition according
physicadhenpealqeapeitias sapoided for IW@@G@@%S%@C’W? | rgolecular

welifif Bl 75 Y06Y Mol SpREReRRIFRE MRetthe & tRE'ARRI2RE A

rs |l ac o er oxI

con’nﬁcslﬂ@ﬁr(ﬁ?ﬂ ﬁﬁ,ts)amdd meq)regéu@@p‘lf v anolevdfieme per moke of

commercial enbodinment, is a 0ph|| ze
lactepereidase.ofs digateqiAtove ofihg eﬁaqui?éﬁax‘%&%mt 2Rt

{

Ilmg@ gcg’lﬁ%%&%d%ﬂ ﬂe%ﬂég?gg%gm?elgpﬁgﬁﬁs%d eBQhSBHiI BEroMA.t and
glutdthipneqehexidase, qanogtarnatively bparsedd for

| act oper oxi dase i nclude a nol ecul ar weight of 78,000,

a partial specific volume, reflective of the amno

aci g)oﬂ?”ﬂ%bé#o&mas@fls Qypidallyastdsémen mfl@ﬂﬁiéﬁetﬁfc dorfposition
of "hene per nole of | actoperoxidase.

ina ndmwﬁajaoat;ﬁ\f@m ebnet 0,081 bhipdbost 30 |H<ﬂelﬁ cﬁf«’#@ ofts:@mmtlon
preé%rg;\}b o%ﬁ Peﬁ’é‘F dgg’éé&dﬂj{ ER% H]%f‘%?n one p OXI ase

cofcthtrdtibaroT éh’bln’vabdum1 used. at{o@ﬂﬂ] |UTher granosf ceraposition.
typically present in the therapeutic conposition in a
concentration of fromabout 0.05 IU to about 30 IU per

2 o PR R e IR ot SRIOH A becta
the presence of catalase, which is present in commercnal glucose oxidase as well
as in mucous membrane tissue. Catalase, which is extraneous to the enzymatic
system of this invention, competes with peroxidase for hydrogen peroxide. [n
order to reduce the loss of hydrogen peroxide through the presence of catalase,
an effective amount of an enzymatic inhibitor that is specific for catalase can be
advantageously incorporated into a therapeutic composition according to the
present invention. Suitable enzymatic inhibitors specific for catalase include, but
are not limited to ascorbic salts such as sodium ascorbate, potassium ascorbate,
calcium ascorbate, ascorbyl palmitate, or mixtures thereof, and can be included
in a therapeutic composition according to the invention. An effective

concentration of ascorbic salt in compositions according to the present invention
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concentration of fromabout 0.1 IU to about 1.0 IU per
gram of conposition. [0058] The operable integrity of
w0 b@7astagiat i ¢ system can be affected by the PCEHES00B068688
of catal ase, which is present in commercial glucose
oxi dase as well as in nmucous nmenbrane tissue.
Cat al ase, which is extraneous to the enzymatic system
of this invention, conpetes wth peroxidase for
hydrogen peroxide. In order to reduce the |oss of
is frordlrabean 1 pet@Xidlebdutriond b *trhitinesie pen gearmfof tadrapastic
an effective anount of an enzymatic inhibitor that is
corgpasifien ¢ [rppsaligsarh a6 feapus sultaigy tariongehlide. or ferrous iodide

cari g%@;ﬂ?ﬁg?@g)é%tt%%l% 4 p'f‘er &g d (t‘forﬁﬁe enzéb&?’dﬁ'ﬁ)‘:tﬁrtﬂé Mesent

Inventio mati c
invenfivrbas arpgotepiatof for theascarbal sedeini |t$0blﬂj&s chtataseainhibitot. A
| i rrf ted t ascorblé .sal ts such as sodi um ascor bat e,
pargsHizelyinngfersddramngalt is 1edpus sHifd€cor bat e, ascor byl
pal mtate, or mxtures thereof, and can be included
in a therapeutic conposition accordl ng to the
i nVHISRD nThemapelﬁﬂoemmp@smma@cmrdmu tothe presand rrtvle@tlon can

alsp RevafigROuR T Re foghuelss b el fichisoRs BRr tq increasg the

yle@bcﬂUécclJ muldfion &f d»@d@é@ whiohi& bikRidhl igehi, B uaity oF 8B

herapeutic_ conposition. Iron salts such_ as
anﬂrmhe@;gse baingeftective te psease the yield graccumudation efqnddized

an@ﬁf& tﬁ!)cc’ alb énrtlcgf’&'l 4 e[Hei |Roﬁe)'i&%r|§%‘?1%rhﬁloplucose, but other
g'tot on as’ a

onposl acco e present I nvent

amhﬁﬂ@%bis@é Slncff as at"d‘iﬂo@a@tbbe capalternativielysbe obed.aSypically, the

catal ase inhjbito particul g eferred ir n
amgiaguqbsers SPsRLeL TN Orpep SopSing SLaLEesamine:

acé“‘t?@g%ggéhﬂﬁbs #MdGR x‘?u:%g tf;ﬁQreTolF eTﬁé%ﬁﬁ %IUB(‘J&WS' gﬁlcéﬁﬁf‘present

vant ageous y be formilate an anm hohexose
in the therdeeutio comnpoelase in ae:on;aeelrdtlcm obfsemrakiont iOd}OOdfmllltmole

to hh s, B0hSBleeiatRlt ot gaTpasitioh Bt e dmihdgiucose

is p&égéiﬂtih e Herahetid GmBpkitidNiPa cenbdmEitidal ofd@mi about 0.0003
Typical ly, the am nohexose is an am nogl ucose, but

mlll¢mn©rto eﬂmuﬁ@maomdltmgl@cwera@'amwmyap@% I@¥5e can
alternatively be used. Typically, the am noglucose is
selected fromthe group consisting of glucosanm ne, N
ac efopieo] Uesmedredesonibeti atiovedgpichky sef eachhiedependently

selgé?eg c%:golr# %r?es Srolusp (Eoynl%llsgu%lgl0)1c V\E)étg? eg]ycerol sorbitol, propylene glycol,
and mixtures thereof, with the proviso that at least one of the media includes a
substantial proportion of water. As used herein, the term “substantial proportion
of water” is defined as a sufficient quantity of water when the two components
are mixed so that ions can be efficiently solvated and that enzymatic reactions
that require the participation of ionic species can proceed efficiently. In addition,
nonaqueous media can include solvents with substantially equivalent properties
that are non-denaturing with respect to the enzymes and serve as suitable media
for catalysis of the reactions catalyzed by the enzymes. The media are typically

present in the composition in a total concentration from about 80 weight percent
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in the therapeutic conposition in a concentration of
fromabout 0.0001 mllinmole to about 0.002 mllinole
w@en7gs4ase of conposition. Preferably, the am nPgl/US2M8B068688
is present in the therapeutic conposition in a
concentration of fromabout 0.0003 mllinole to about
0.001 mllinole per gram of conposition. [0060] The
nmedi a descri bed above typically are each i ndependently
sel ected fromthe group consisting of water, glycerol,
to afmusiO6oleight p@yceeh ePgafqr(abﬂy, thamedia gtapresenhigrtbefcomposition

W t he oVvi S eas one o e ia..

in 3 e b SoBratrh Bplvdbaiit 95 3Bt PR <8t o ARl Foueigbtorcont

Thé &ieiid ant hige b@ﬁé@ntﬁa;mttnatéoalar@ seleetdd fUth & tosrbeide the
defined as a sufficient quantity of water when the two

corppagtior Wit apprepiate dyesBIre Hasponsive @milcaaowshazacmahys
sol vated and that enzymatic reactions that require
the participation of ionic species can proceed
ef f j006dtih\somenaléetdatives) the prothpteoliherantivatedasnzyme system
i ncl ude sql vents wt hwaHgst antl aI |y equi a/al ent

of the dhenapertic comppesiipg i @ @nuesl NG #¢{dy SuGheas glugonic
acla hﬁ'l ﬁ'ﬁg ¥a&e lt'"i%dad%%hl’age%%sgdi 'férﬂhﬂ&e‘iﬁg'c%mﬁd%ﬁtlfﬁkﬂll ysis
talyze

e reactions ca e enzynes e nmedi a
buf{mmg 3gerdan byderpo weh'atlzmtrtemrgamqﬂmdt Boitable uffednhglagents

oGBS ILAT AR SEBH R B0 8 o i et

pot@@éiﬁﬁﬂétea%téf@rr (%P(':Mm étBSreﬂ@d'/-‘@péﬂl@ulﬁfI??ﬁéTérrbﬂ shit®f stearic
conposition in a total concentration from about 90

acigis sediupestearate: dhape salts candiegiesetrio dhe comppeitinadn a

oo BRUFBSHBL B A By, SRS g el

thercesmsustioreinedrphimoant onfremaitrsit 210 sieight peldidb1d aboutstoe
alternatives, the products of the activated enzyne

We'@%?@?ﬁenbf C!tﬁéaﬁlﬁ’e(ieﬁb@é‘@lt@ %?tql‘gﬁ”ﬂ&@%ﬂb a weak
organi c acid, such as gluconic acid. In this case, it
i s advantageous to fornulate the conposition with a
buf[lOﬁﬁlzh ol fegeomhpositiom dan furtherdntlndée iazmlitdsfesoobigamid:such as

sodfipscuhblecs repsimroacpaer PE Pigtorod Self S odiipfis ™

potak§iahPéStbatd?Ot assi um stearate, or calciumstearate. A
particularly preferred salt of stearic acid is sodium
stearate. These salts can be present in the

Co%ﬁﬁbi IFP&]UI'](‘?[ tﬁ‘erapeutic agents such as the enzyme lysozyme, the
protein lactoferrin, and an anti-inflammatory medication such as a steroid,
including, but not limited to, hydrocortisone, beclomethasone, budenoside,
ciclesonide, flunisolide, fluticasone, methylprednisolone, prednisolone,
prednisone, and triamcinolone, as well as the salts, solvates, analogues,
congeners, bioisosteres, hydrolysis products, metabolites, precursors, and
prodrugs thereof, can be added to the enzymatic formulations of this invention. A

particularly preferred steroid is hydrocortisone.
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concentration of up to about 6.0 wei ght percent.
Typically, the salt is present in the conposition in
wapooairpuse of from about 2.0 wei ght percent toPEDUS1007/068688

6.0 weight percent. Citric acid can al so be used as a

buf feri ng agent. [0062] The conposition can further

include a salt of sorbic acid such as sodium sorbate

or potassium sorbate. A preferred salt of sorbic acid

is potassiumsorbate. [0063] Adjunct therapeutic

ageli0s4s L@ﬂneamgre@ieet&generaghsbtzwejn theephapmeceitical art can
an .anti-inf. dication

be ﬁ%tg&grggqc&nao ﬁ]qrmqnmﬁ GRS or}ﬁ)@cqqrﬁmg e | presen? HRntion,
mcFllMﬂTg)@(ﬂderﬁQ el AR é@éﬁt@ re8Evaliiste RRgI 8bilizers, with the

ci clesoni de, flunisollde, flutlcasone

promﬁyabﬂ@@maﬂdntm@l ingrediantsalaonet inhibit dae pigation-geduction
rea ﬁbﬁe%h Wl&?%&n%gt VI S’oll‘ t'ﬁ%{"@@g?@%g acﬁcgjgi@ltt?ztpg present

nal“ogues

invertishidépendret abol i tes, precursors, and prodrugs
t hereof, can be added to the enzymatic fornul ati ons of

this invention A particularly preferred steroid is

Tr?éj&fenziﬁwdéf@ tﬂ@%&eﬁﬁ?%ﬁﬁﬁ‘nﬁ g{OH%chﬁﬁﬁé@ﬂowable

[ O ] her known in
liquidheambequrepared |aranycsmtabb maapepas,doeexample, by blending the

oy AR o SRR SR 85 Do S3R N mocure

obtﬁfn%ﬂe{mtﬁtthé! PPovigsthat SABAI S&fdive iNgFdYiéMs wﬁfcﬁWhéleé e
hese addi tional ingredients do not inhibit

enmefaareoadd@tjlast iconinimizecshasmémpachan meseh@gr@dtanw.t ‘When

theHnufsREReh, ST oBeE B Hrlahule, Gt Fa Whie supnetn i
havecagsraidnicy o idenbtuge pesteinef irelddieyabkymes, :ﬂéltd beadvdiwad
Fo]&wpared I n_any suitable _manner as, for. ex by

R foTEUAoN G eiGomRARIanSss the-flowvalple llnmﬂﬁfm bé uséd as
S t E 1A,
dedcﬁ%ggitegdw Fo%k%ﬂﬁﬁ%ﬁttﬁé li r\d s‘%ﬂtdné Ioﬁdﬁg gﬁtB gd;%r]dgia{b?éjvé%penser
for applicadicant s, whi ch i ncl ude the enzynes are added | ast
to mnimze shear inpact on these ingredients. \Wen
the enzynes are added, extrenes of tenperature, pH,

anqon8s] In Bhbeide ehmboMineht of the invention, the oxidoreductase
enzyme and the substrate that is oxidizable are omitted. In this embodiment, the
composition includes the peroxidase enzyme and the salt that acts as an oxygen
acceptor, and the composition acts by degrading endogenous hydrogen

peroxide, such as occurs in the lungs.

[0067] In general, this embodiment of the composition comprises:

(1)  a peroxidase enzyme that catalyzes a reaction between
hydrogen peroxide and a salt that acts as an oxygen acceptor and is capable of
reacting with hydrogen peroxide to form a biocide, the peroxidase enzyme being
present in a sufficient quantity such that the biocide is produced in a

therapeutically effective concentration;
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have a tendency to denature proteins, including
enzynes, are to be avoided. Follow ng formulation of

W@ b@7adtposi tions, the flowable liquid can be RGEUSHE7/068688
descri bed bel ow. For exanple, the liquid can be | oaded
into a suitable dispenser for application. [0066] In
anot her enbodi nent of the invention, the
oxi doreductase enzyne and the substrate that is
oxi di zable are omtted. In this enbodi nent, the
conposi t@2on iamshlfithet actfea@an@ﬂygaselceﬁztpnanaﬁﬁicamble of

salt that acts as an, o cc
reagfing viiivaRoash BSipusiy BN P erR R huuEMotd Gheiant to form a
the%&ﬁlbgﬂ/ effié@VearieeAtthior Bf ih'é%lbéiﬂ@sand 0067] In

general ,” this enbodi nent of the co osition conpri ses:

(1) a pePdxi cersadeeoyamedin lra:whmr{itrgweaox*@m pagyme and

the SPUAIBAT acit S5APORRT LERBRE B8 coct ng i ih

hydr ogen peroxide to forma biocide, the peroxi dase
enz me being present in a sufficient quantity such

0BBE TheoRergxidase Mﬁ@e@"q thessalt that agis @si ¥npxygen

acc%ﬁ%‘ﬁfﬁ%@%ﬁ%égggg 3%2’3? a 5; :/\Dtﬁg?gg?glgg an oxygen

acceptor and is capable of reacting with hydrogen

per oxi to form a bioci in a uantlt sufficient t

P or (065 i Sria Fudiraler Grisauci rasilan FimpEsP fomabout
0. OB'tQ%'b@gt 36 MtekrtioRal @ﬁH@BPﬁwé‘ﬁ‘&bS&ﬂ‘ab@ P ALY t'l"i@ncal!y, the

peroxi dase enzyne and the salt that acts as an oxy
corapoab@m) comnpeises frbmeab¢dbe00 Theabeutdkd  aylimate 9ﬁﬁ1€a$ﬂit that
e salt that ac%s as an oxygen acceptor are as
aCtﬁ@&"’m POPRFLEP Y0069] In this alternative,
typically, the conposition conprises fromabout 0.05
to about 30 International Units of the peroxidase

enziP9E0] e eempysitiom san bedpasiiateshindWieprartse @srshemn in the
Ex%@?l‘sétsagn gﬁg (J)a)l(tg%eﬁﬁgubng of ﬂhéTbénjté E’Bllntﬁln%fthé 'b%r&%ésé Qﬁiyme
ygen ‘atceptor.

and the other of the parts contains the salt that acts as an oxygen acceptor. In

this alternative, one of the parts can include a nonaqueous medium, with the
proviso that when the two parts are combined, the combined medium is agueous.
However, the medium can further include a nonaqueous solvent as described
above, such as, but not limited to, glycerol, sorbitol, propylene glycol, or mixtures

thereof.

[0071] As described above, this embodiment of the composition cah
further comprise an effective amount of an inhibitor that is effective for catalase.
This embodiment of the composition can further comprise an iron salt, as
described above. This embodiment of the composition can also further comprise
a quantity of an aminohexose effective in increasing the yield or accumulation of
biocide formed, as described above. This embodiment of the composition can

also further comprise a buffering agent, as described above. In addition, this
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[0070] The conposition can be fornulated in two parts,

as shown in the Exanples. In this alternative, one of
W@ b@7p3186 cont ai ns the peroxi dase enzyne andP@hES2007/068688

ot her of the parts contains the salt that acts as an

oxygen acceptor. In this alternative, one of the

parts can include a nonaqueous nedium wth the

provi so that when the two parts are conbi ned, the

conmbi ned nmedi umis aqueous. However, the nmedi um can
embuodinieantt of tied cotepasition agndorkersaimpnige asy deskt of lysdzyme,

above, such as, but nqt lLimted to, glycerol,
lactodgnping oY a Sﬁreﬁﬁélﬁgsﬁfl%%ﬁgloﬁ' m xtures thereof.
[0071] As described above, this enbodi nent of the

conposition can further conprise an effective anmount
of e7RhHrdrticdar emmdodinsentsfof the invention dwiugdea bt arempetdimited

to, BB eoaEHe cnpogtioR e F FR b oal nent of ¢ e
conposi tq’qqn Céleoﬁi#)%@itﬁ)ﬁfddh@;jrismgmfi se a quantity of
e

an am nohexose effective in increasing the yield or
accumul ation @ ba §tst genRONGEHCOMBIISIEg cPEHEY QT .

Thi s enbodi nent of,.{ he i 1] n also further
AR il R gl

conprise a bufferiyg ag cribed above. In
addition, this 25 WD 20800ut 291B6f EIderdE200i7/ 068688

enbodi ment of the cgnpositiaon n_further conprisg any
or all of |ysozyneli) Ia%t?%tésr-(?i?ﬂ,"f t%oegpgﬁgg%algg

descri bed abowg. | 38¢ehndoinBHEAl cAHIBInGREErS1 00! grbfif:

i nvention inctu but are n mted t0O,
t her apeuti ¢ conposfi} i onalsaltel®0egiof watert ékd gr oup of :

ot 7% er 1o op bt of M B3boBGrREL Hllovanate
(i) abogg). Zoa%pﬁfpcﬁitbﬁ%d?hpri@ﬁ@ (iii) about 5.0 IU of
| act oper oxi dase; and (b) a second conponent
conprising, p&) 108 figstaemponent camerisingopey1ed J@be: ;
and (i) about 95.0 g of water;
(i) about 5.0 g of propylene giycol; and
(i)  about 25.0 |U of lactoperoxidase; and
(b)  asecond component comprising, per 100 grams:
(i) about 100 g of water; and-
(i)  about 0.1 millimole of potassium iodate;
(3) acomposition comprising:
(a) a first component comprising, per 100 grams:
(i) about 50.0 g of water;
(ii) about 100.0 [U of lactoperoxidase;
(i)  about 49.5 g of glycerol; and
(iv) about 0.5 g of citric acid,;
(b}  asecond component comprising, per 100 grams:
(i) about 100 g of water; and

(i)  about 1.0 millimole of potassium thiocyanate;
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(ii) about 0.01 mllinole of potassiumthiocyanate;

(2) a conposition conprising: (a) a first conmponent
w@owpnsgsng, per 100, grans: (i) about 95.0 grPOF/US2007/068688

water; (ii) about 5.0 g of propylene glycol; and

(ii1) about 25.0 IU of |actoperoxidase; and (b) a

second conponent conprising, per 100 grans: (i) about

100 g of water; and (ii) about 0.1 mllinole of

pot assiumiodate; (3) a conposition conprising: (a) a

first co@oneatcoogrgsiticsi camprieng:100 grans: (i) about

50.0 g of Watéaé; (iii% about 1og.OIUof .

| act oper oxi dat®: @il $HCOTRANEN: §OBPYSnG. get, L9 gramsy, g

(iv) about 0.5 g ofj cit ghéutd.0g dfWatar;second

conponent conprising, per 100 grams: (i) about 100 g

of water; and (ii)(idbouabaut®.#p IV iohactopgroydasessi um

t hi ocyanat e; 26an\ﬁ)|ii 2005&)&@%@9&%%%%0 I4&)68688 (4)

a conpositi-on co )si n ohent

conprising, per 10Gvior agbout (.5)y etlattbferfinlargl of wat er ;
(ii) about 0.75 IU of |actoperoxidase;,  (iii) about
75.0 g of sor @)t ol 2 sgrand coMpPapent camBerigngsper 100 grams:

| actoferrin; and ( a t npri sing,
per 100 granms: (i 9abo%§&@8®d§§§?wﬁg}é?ﬁ&and

(i)  about 0.8 millimole of potassium iodate;

(5) a composition comprising:
(a)  afirst component comprising, per 100 grams:
(i) about 40.0 g of water,;
(i)  about 10.0 |U of lactoperoxidase,;
(i)  about 1.5 g of lysozyme; and
(iv)  about 60.0 g of polyethylene glycol; and
(b) asecond component comprising:
(i) about 100 g of water; and
(ii) about 0.9 millimole of potassium thiocyanate;
(6) acomposition comprising:
(a)  afirst component comprising, per 100 grams:
(i) about 100 g of water;
(i)  about 80.0 IU of lactoperoxidase;
(i)  about 50.0 U of glucose oxidase; and
(iv)  about 20.0 g of glycerin; and
(b)  asecond component comprising, per 100 grams:
(i} about 100 g of water;
(i)  about 0.15 millimoles of B-D-glucose; and
(i)  about 0.1 millimoles of potassium iodate,
(7)  acomposition comprising:

(a)  afirst component comprising, per 100 grams:
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(ii) about 0.8 mIlinole of potassiumiodate; (5) a

conposition conprising: (a) a first conponent
we@ompns4gsing, per 100 granms: (i) about 40.0 g PBET/WSL00T/)68688

(ii) about 10.0 IU of |actoperoxidase; (iii) about

1.5 g of lysozynme; and (iv) about 60.0 g of

pol yet hyl ene glycol; and (b) a second conponent

conprising: (i) about 100 g of water; and (ii) about

0.9 mlIlinole of potassiumthiocyanate; (6) a

conposi tion con‘pri(:t) ng: alfa)t 4.0 graf watemmponent

co i Si 00 f ter;
(1 about” 8b-0 1 by | Raused bl ablberorr? ) about -
50.0 U of gl ucosejipxi d@&ﬁjt 1209 of Pordssahd ebrizdle Oart of

glycerin; and (b) a second conponent conprisi.ng, per

1'O|O| gralrrs (.f ) abo(lN) 1080t 8% 70 of my@lqpﬁr@ﬂ'é@ﬁe @ngs
imoles o

m ['1inoles of ot a2 8 ?éﬁf%@@ﬁgneﬁf c%rﬂ o¢1‘p°§2|1h0 jams.

conprising: (a) a (i r stassutP@Qentf watepr aed ng, per 100
grans: 27 WD 2007/134180 PCT/ USZOO?/ 068688 r$1 about
94.0 g of water; (()) a@RRHt E2pmyligoles of (%uqrpe

about 1. @pg of cB%%%ﬁfoH@rﬁl%Mf and (|v) about 0. 75

I U of oper oxl
(a)  a first component comprising, per 100 grams:

(i) about 45.0 g of water;
(iiy  about 100.0 U of myeloperoxidase;
(i)  about 5000 IU of galactose oxidase; and
(iv) about 50.0 g of giycerol;

(b)  asecond component comprising, per 100 grams:
(i) about 100 g of water;
(ii) about 1.0 millimole of potassium thiocyanate;

and
(i)  about 60 millimoles of D-galactose;
(9) acomposition comprising:

(a) afirst component comprising, per 100 grams:
(i) about 90.0 g of water;
(ii) about 50.0 IU of horseradish peroxidase; and
(i)  about 10.0 g of polypropylene glycol; and

(b)  asecond component comprising, per 100 grams:
(i) about 99.25 g of water;
(ii) about 0.001 millimole of potassium iodate; and
(iiy about 0.75 g of potassium ascorbate;

(10)» a composition comprising:
(a)  afirst component comprising, per 100 grams:

(i} about 99.0 g of water;
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wWOR200308418M chl or at e;

(b) a second conponent conprising, per 100 grams: (i)
about 100 g of water; and (ii) about 0.25 mllinoles
(8) a conposition conpriBCHYS200Z)68688
a first conponent conprising, per 100 grans: (i)

about 45.0 g of water; (ii) about 100.0 IU of

nmyel oper oxi dase; (iii) about 5000 | U of gal act ose

oxi dase; and (iv) about 50.0 g of glycerol; (b) a
second conponent conprising, per 100 grams: (i) about
100 g of water; (if{i) ababweutn.Qgmfidlyoesine; of pot assi um
t hi ocyanate; and fiJi)_ab 0.m |l linples. of

D-gal actose; (9) ‘”coﬁﬂ$§ﬁgﬁﬁﬁ"8@h%*?§Fﬂ5?mPa?”%
first conponent cofipri satsut 950 | 0Pl@tsgoxidase; dlput
90.0 g of water; (1i) about 50.0 |IU of horseradish

per oxi dase; affd (P iSE$ORGHEAMPONED! GProRrisivg.\Rar i wams:
glycol; and (b) a con rising, per 100
grans: (1) about @g.zégﬁﬁgpmﬁﬁfgfwgggf) about 0.001
m | linole of potasgi)um ateul#t1®00dblbf dholing oztidase; &nd5 g

of t [ ate; (1 it y i Si ng:
() "o vt conporit - cetitid i of peBsS UL QAR ate:

about 9914)9 9LoRRItionZSniéristity 7/ 134180
PCT/ US20 7)068688 e

(a) afirst component comprising, per 100 grams:

(i)

about 100 g of glycerin; and

(i)  about 3000 IU of lactoperoxidase; and
(b)  asecond component comprising, per 100 grams:
(i) about 100 g of water; and
(ii) about 0.6 millimole of potassium iodate;
(12} a composition comprising:
(a)  a first component comprising, per 100 grams:
(i) about 80.0 g of water;
(ii) about 20.0 g of sorbitol; and
(i)  about 5.0 IU of lactoperoxidase; and
(b) asecond component comprising, per 100 grams:

thiocyanate; and
(13)

(0
(i)
(iii)

about 80.0 g of water;
about 20.0 g of glycerol; and

about 0.0001 millimole of potassium

a composition comprising:

(a)  afirst component comprising, per 100 grams:
{i) about 75.0 g of water;
(i)  about 25.0 g of glycerol;
(i)  about 2000 [U of lactoperoxidase;
(iv) about 1000 [U of horseradish peroxidase;
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(ii) about 1.0 g of glycerine; (iii) about 50.0
mllinole of choline; and (iv) about 95.0 IU of

w0 20v0pasoxi dase; and (b) a second conponent PCT/US2007/068688
conprising, per 100 grans: (i) about 100 g of water;
(ii) about 1000 IU of choline oxidase; and (iii) about
0.6 mlIlinole of potassiumthiocyanate; (11) a
conmposition conprising: (a) a first conponent
conprising, per 100 granms: (i) about 100 g of
gl ycerin; and (ii)(vbouaba@ddC1 g aifsodium apeedriaiase;

and (b) a second cgpponent risin er.100 ans:
(1) about 100 g of Mt cPooufi0? oo FaRaT ST ol
of potassium i odat @iiiz (3Boutd. 25N @F hlucoBe GRIHNSLSARG !

(a) a first conponent conprising, per 100 grans: (i)
about 80.0 g @) watésecond cpmpesant camprigingfpeychls) grens:

d (iii b 5.0 1U I ' ;
and (iii) about )np _géoutaﬁielget{f%tgpse and (b) a

second conponent c¢ ri srng, pe granms: (i) about
80.0 g of water; ({ii)) abboutZ00Q ¢ ghfcegblycerol ; and
(iii) about 0.0001 mllipole

f ROt assi o
1t:_hi ocyanate; and () aa'a%&bé)@nﬁﬁm%i%hgl%@ﬁﬁ@m fogipte; and
i rst” conponent i sj _ ) APt
10 e o S 42 M b

[0073] Another aspect of the invention is a method of use of a
composition according to the present invention to treat a lung disease or
condition in a patient in need thereof. In general, this method comprises the step
of administering a composition according to the present invention to a patient
suffering from a lung disease or condition by a route in which the ingredients of
the composition reach the lungs and generate the biocide within the lungs to treat

the lung disease or condition.

[0074] The composition can be introduced into the lungs via a ventilator,
vaporizer, or nebulizer. Because the reaction between the enzymes, hydrogen
peroxide, and the substrates is very rapid, typically, the composition is
administered in two parts, the first component and the second component being
administered separately. Otherwise the reaction can occur more strongly in the

upper lung tracts but not strongly enough in the lower sections of the lungs.

[0075] Aerosol therapy allows an almost ideal benefit to risk ratio to be
achieved because very small doses of inhaled medication provide optimal
therapy with minimal adverse effects. However, the therapeutic efficiency of
drugs administered by aerosolization depends not only on the pharmacological
properties of the drugs themselves, but also on the characteristics of the delivery
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(ii1) about 2000 I1U of |actoperoxidase; (iv) about
1000 1U of horseradi sh peroxi dase; 29 WO 2007/134180
wegh/wsaen7/ 068688 (v) about 0.01 g of sodi unPCT/US2007/068688
ascorbate; (vi) about 0.05 g of ferrous sulfate; and
(vii) about 0.25 IU of"glucose oxidase; and (b) a
second conponent conprising, per 100 grans: (i) about
75.0 g of water; (ii) about 25.0 g of glycerol; (iii)
about 0.05 mllinole of potassiumiodate; and (ivV)
devidsouThd @haragitéristios lof thef d{aliivelby gkvice siflugnoe 188 ammuef drug

as f the inveptio use,Q
dergifigten e inge e aPn e asn rb el ot Erinanfrays.

treat a lung dlsease or condition in a patient in

need thereof. In general, this nmethod conprises_the

st 49076} Aﬁiﬁﬁ@iﬁ@d’%ﬁi"hgr@ unpsosionsei finecariivley TBepadicles
mag .rb‘éss%niﬁs orrlYl Ulﬁéo?\ér&@ )p%?'ﬁ r%%%are ﬁéﬁ%&ﬁdlé;ﬂ&ﬁ% e(f.’ér.] tﬁe plé?tgc]es

I sease or e1n

arel ofgr @figeif sizels) ahll &etosq) (pxalrticl@ gizeafsthibitien Isurgs desdribed by
generate_the biocide within the lungs to treat the

a lag eyl distdleution. doadictasdand fo setile (Fadimesth ddherate gagt
othQPgdo'éb[l%clié’)cﬁﬂd a'a'h%ré {E?sﬂr&ggﬁas"élﬂzh Bl éﬂcéjidjfn ycosa (deposit)

vaportzer,” or nebulizer ecause t e reaction b
The partiefesydaliverdtyby agrsol pan beicdeveniedtly bbamacherizedtarsthies

oo o a ARG i ySBBHSh b SERL T =
aerBaURANRiaRRISIIMMAD) N BY IRRlichE BAIRAL Wist B ARIES an

the reaction can occur fore strongly in the upper
MMAh gf @ ndd hasliine saoe avarage rateaiseatihng as ardropleief unit density

c ns of the lungs. [0075] Aerosol therapy all ows
ancgﬁl-’é’llgr@s’f@e teheal benefit to risk ratio to be achieved

because very small doses of inhal ed nedication provide
optimal therapy with mnimal adverse effects.
Hoj@0ZY] Thessirdrof ap @etrdsol piftiols,erscyelbés variables affecting the

respiratory system, influence the deposition of inhaled aerosols in the airways.
On one hand, particles larger than 10 uM in diameter are unlikely to deposit in
the lungs. However, particles smaller than 0.5 uM are likely to reach the alveoli
or may be exhaled. Therefore, particles that have a diameter of between 1 uM
and 5 uM are most efficiently deposited in thé lower respiratory tract. Particles of
these sizes are most efficient for the delivery of therapeutic agents for treatment

of lung diseases or conditions.

[0078] The percentage of the aerosol mass contained within respirable
droplets (i.e., droplets with a diameter smaller than 5 uM), depends on the
inhalation device being used. Slow, steady inhalation increases the number of
particles that penetrate the peripheral parts of the lungs. As the inhaled volume
is increased, the aerosol can penetrate more peripherally into the bronchial tree.
A period of breath-holding, on completion of inhalation, enables those particles
that have penetrated to the lung periphery to settle into the airways via gravity.
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drugs adm ni stered by aerosolizati on depends not only
on the pharmacol ogi cal properties of the drugs
W@ b@rsadises, but al so on the characteristics oPCT/H82007/068688
delivery 30 WD 2007/134180 PCT/ US2007/ 068688 devi ce.
The characteristics of the delivery device influence
the anmount of drug deposited in the lungs and the
pattern of drug distribution in the airways. [0076]
Aerosol s are airborne suspensions of fine particles.
Incfdwsaaainspicdtosy flovayatee, typldatlg obselfvled i q:batlem!tsr\mﬁndacute asthma,

reshft iy IR HIOSSPS BLPNaIG Ao oS pafils LReauss aSiosofbéticles
im%iéléﬁﬁ t%&m%} é.ﬁdﬁﬁq deserbiffcatidhs ¢t the Birdt 8&WBkonchial

stribution es tend to settle (sedinent),
divisitimer. eOther daators agdosiatéd vathuimenansaiovayidisease oay also alter
tures such as tubing and nucosa (deposit). The
aerﬁéPfﬁ? QUYL i vered by aerosol can be conveniently
characterized on the basis of their aerodynamc
behavi or. One paraneter is the mass nedi an

aer Wﬁ&adﬂ@&ﬂ@%@i@démm@wm thsw%éfefﬁﬁientbhtfalas paiticles) kefore
the c?éprosmﬂ)w %‘?J@?@re%?y%ﬁt&b@g:tﬁ]ﬁé ?‘ un| ollzed by

verage ra a dr ensi

paiglésls Mr@Fe&&ﬁt athe éélﬁé’dl]ze]ifmaracles aoé |cesh fraen om0l sites.
particle, as well as variables affecting the

Genetallys Hteoaryogptls,@féhﬁ nehlizachdese rﬁ-aafflmﬂa@liet%ﬂ' gfways is <
104 e BE G Bok AP (PR N evloued anc

the@hea;m)irmed fromt tme dash@intesinat vect. Phe tsmaillefsaetlrmldf ée dbsanthat
5 Mare likely to reach the alveoli

rea@Jaﬁaﬂfé@ airwRYs & S5 absgrrqainigstherbipod sUeam. g%@%k‘%?d

fra&%rf‘ﬁﬂﬂﬁgdo%e% ABFefordlaBEEroERtAnd it i ikl Yn ﬁ\%‘)%hé Sfhy as

resplrator tract. Particles of
an sxra!derramletum,auhm ﬂwecﬁrmtlonfcnfrthe kosd élnaat\reagheﬁ the alrways is

peut ts for trea d| seases_ or

oRRER G125 I aTea engPelPUgRs DY BTy EhBEEE s

mt@qgﬁgugggsgm thin respirable droplets (i.e., droplets
with a dianeter snmaller than 5 M, depends on the

i nhal ation device being used. Slow, steady inhalation
por 1G0T /g 10T fire Ramiriec igBiedi s Gee Hefvoyto the
lungs), the desired therapeutic effects depend on local tissue concentrations.

Furthermore, factors influencing pulmonary absorption should be considered

[0081] Therapeutic aerosols are commonly produced by atomization of
liquids within jet nebulizers or by vibration of a standing pool of liquid (ultrasonic
nebulization). Preformed aerosols may also be administered. Examples of the

latter include MDls and dry powder devices.
[0082] All jet nebulizers work via a similar operating principle,

represented by the familiar perfume atomizer. A liquid is placed at the bottom of

a closed container, and the aerosol is generated by a jet of air from either a
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is increased, the aerosol can penetrate nore

peripherally into the bronchial tree. A period of
whe@atib1Bol di ng, on conpl eti on of inhal ati on, PCHDF®E7/068688

those particles that have penetrated to the |ung

peri phery to settle into the airways via gravity. 31

WO 2007/ 134180 PCT/ US2007/ 068688 | ncreased

inspiratory flowrates, typically observed in patients

with acute asthma, result in increased |osses of
compresised ot awgmpTessedgas cylinger passingdniosigh thadelisees

act i.n the upper airwa Db furcations of

iR pefuie G wBBfER 2 Stbofdobraifgh i B YR 4
traﬁ§diﬁﬁa'r at adqgubhdie Bt BBOGH V nHZ Wkils PiciBess andudbbgarticles that

alter aerosol deposi ti on. £0079] I n aerosol

is %ﬂ% pyt eblhesleviaeHie theqatient by a@;mqaw oF aipsAgErsdiyarying in
qu r?t ze Lhg! i ﬁtﬁt‘ﬁﬁﬁﬁ{ o |élgatcgﬁ HeS1d ué&%ﬁ-n%ﬁhzé@ ut h

|ng 0 aeroso I'zé art es IS’ prererred.
deﬂ'dsmjlﬁ@ upsnlihe ddsigardfitied asbali@m LT hbmtrisrmlieraﬂad. e$ should be

e Ty O
oul?ﬁgteygsorgoﬁtlﬁ‘@%% Ig:taﬁg Infabafstlay o a?é!@i:ﬂé%ﬁg and

om t astrointestinal tract
depogition froacd nebulders hehelaiﬁw \ldiamteerseanm showea ttmtrmaqﬁan lung

is also absorbed into the blood s The S 0
actRali S B ensed AspercanBors ot e Ree Bl e into
théﬁ?é&k?@étszwhgéaﬁ&ﬁﬁmg%ay as an oral formulation,

while the fraction of the dose that reaches the

ai rvvays is absorbed into the blood stream and

{ooRIByR e §OSa TSI Hesals B0 DEHFER iy Ao and

eff@stivenebs,aabiprébably ehd htost Widep Lised fiterdpsiiticderosol used for
therapeutl c effects depend on local tissue

mh@lﬂﬁicréwgrcbﬂhvaaafsto outpaiierEs.fpet MPIg noswremuseSaaialp

Su#ﬁ’ler apeu [ c g“ﬁﬁéﬁ?@%ﬁﬁ%ﬁ%% &%Eg)éir%&%%f an MDI: (1)
theadannistepta dnsed pldsthuur asetel ¢inder th:at nebtaliri&prmetbantbycﬁve

medistiony atd §1p MebrrHInbas AOd LA tutlp 4, BoRIES plastic
cordMer kit qfo‘?tgseth@‘@dmé@?aﬁa dirB8ts thatréRasédabHsi®| Mwksrda sk

ry po vi ces
patient's airway.

[0084] Propellant mixtures are selected to achieve the vapor pressure
and spray characteristics desired for optimal drug delivery. Chloroflucrocarbons
were previously used, but non-chlorinated propellants are now employed
because of environmental concerns. Finely divided particles of drug, usually less
- than 1 uM, are suspended in the pressurized (liquefied) propellant. To prevent
the drug from coagulating, a surface active agent such as sorbitan oleate, lecithin
or oleic acid is typically added; other surface active agents are known in the art.
Metering chambers ordinarily contain 25 to 100 uL. The contents of the metering

chamber are released when the canister is depressed into the actuator. AlImost
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[0082] Al jet nebulizers work via a sim/lar operating

principle, represented by the famliar perfune
wW@e@mizas0e A liquid is placed at the bottom of PCEHUS2007/068688

cl osed container, and the aerosol is generated by a

jet of air fromeither a 32 WO 2007/ 134180

PCT/ US2007/ 068688 conpressor or a conpressed gas

cyl i nder passing through the device. Utrasonic

nebul i zers produce an aerosol by vibrating |iquid
inslapitarecaisy &@prapeﬂaeﬁlh@in to eﬁamqa’em o’r@i;.iahfg disodegration of

the HiEcnafod 1RUAIME R bk 25k 8 RSS! B 3bin bibatarn

moftferdiih. FRTopHfal \’Jﬁﬁdﬂ\él'g driig d@b@éﬁlbﬁ}’thesrhé’(ﬁcéﬂ% should be
di stribution of panicleS can roduced b

releasied| atlbe degingéeola ﬁ@mmnlrﬂw jagts abm{trﬁeseconds and is
R D SrAeT b e’ Gl Hiot R

des’p@%d fo iagiroed thd Mf@cﬁiveﬁb@yvof aNIIDIO Tthest @re st deeful in
pti mum efficacy. A recent study conpared the |ung

patwéléfowm h?rvefnq%h@nﬂeteu preath soprdinatian:. Ayshast wlbfee(@rge CQR@s or
o B e B ek s AR Lp B BeSTe
actraslan agmiss| rasengdchdldiog pzaﬁldeQWsu$nm$Bjn fide Belo édsetmeds,
oot SR b s e SRS e OB SR ofese
deVitsy BREY! ﬁeﬁ%bP%lbcM»sﬁﬁoﬁ ShteringtAb %@o&ﬁét?m@'@ de@EdsdPand

out patients. I's 1 n current use ain
drugaspdakiliyrte thé Il.mgﬁgar’ndwdpm@mmn bnthe orapharyax és deerepsed.

conmponents of an MDI: (i) the canister, a closed

plastic or netal cylinder that contains propellant,

act[ippes] MfbagthePdiscasst hhe coRUEibhS torotision esthedsl aé¢¢r):hng :
the actuator, a nolded plastic container that holds

to thp@resentdnvantion cagi heesed ares (1 preyeaNaeineYing owar ds
pnésdgﬁ%%cﬁ%g| ﬁrgé%@ﬁﬁl'e\rlgﬂ;‘%tow&% neliRiiA %@éprw dd@dé%ﬁlspﬁétﬁnonla,

€ Va O pr essur'e

pnemasriatcanised bysnfgetion &athff@aempphdtm add ugycrdnilasmal;pneumoma
Chl or of | uor oc bons \A@ Brew ous
i %

{ﬁy Sff‘d, but
(2) fEWeskeBIPIoRY te asPREWrL ARTGTE YN Eos ¢
Megiz d%%cb?cﬂﬁ?)‘i;é Fr{ees@‘&‘éﬁf Sentiornehy affobdlgsed® frést RthePf

ug, usua
diseases and conditions in which an inflammatory response is present in lung

tissue, including, but not limited to, cystic fibrosis, asthma, and lung cancer.

[0086] The exact formulation, route of administration and dosage,
including the frequency of administration and quantity of therapeutic composition
administered, can be chosen by the individual physician in view of the patient's
condition. (See e.g. Fingl et al., in The Pharmacological Basis of Therapeuitics,
1975, Ch. 1 p. 1). it should be noted that the attending physician would know
how to and when to terminate, interrupt, or adjust administration due to toxicity,
or to organ dysfunctions. Conversely, the attending physician would also know

to adjust treatment to higher levels if the clinical response were not adequate
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than 1 1, M are suspended in the pressurized
(l'iquefied) propellant. To prevent the drug from
W@ omgus#so ng, a surface active agent such as sPCDUS2NT/068688
ol eate, lecithin or oleic acid is typically added;
ot her surface active agents are known in the art_
Met eri ng chanbers ordinarily contain 25 to 100 pL. The
contents of the netering chanber are rel eased when
the canister is depressed into the actuator. Al nost 33
(prewdudingoAisiy)s Of rrOMagsody LD8B againistased doad dolhs! panagement

of e &g 4T BB AREIA Seulit ) i Congion to be treated
an®ithithé eéutbhﬂtadmmsneﬂ@@l el a6 W hatimiaBokinesd
monment um For o§)t|rral t()!u nonary drug deposjtion, the

confidprationsRUEhas livemnd énéﬁmtlaﬂ q%@rlwfﬁae&pnaltion

magy i shATPS Mt PRIARY . hT AT eER i ion

metthdus. EUrther dheldobavadieenapsia dpsediréquantyr willealsheary
effectlveness of .a MD . These are t useful in,.

acqIingiiP $heiAge HaRry WBBNt litbespONsR Bhie IBdIdehRFTEH. A

teonRst SDNBIREY bERMKeHif G6terind

Pr E%gscol st?gll%gt%tthf&tﬁ@gé‘tl%dmuth orgco Iaepsl,l bl erbag%,

megdiine.act as an aerosol reservoir holding particles in
suspension for 3 to 5 seconds, during which tine the
patient can inhale the drug. However, when any of

t heED@ST]jel‘héiﬁ%ehﬁomﬁseiﬂhst?eﬁé@%%hé%l@w"ﬁg Euamplemtﬁﬁesw
the oropharynx is decreased and drug availability t

0
Examplasiargdnelnded igsdiisirative inurposesaipraid ane naf intended to limit
ed. 10085] Anobng the diseases and conditions
theqﬁ?émﬁﬁkh met hods according to the present invention
can be used are: (1) pneunonia, including

pneunococcal pneunoni a, strepfococcal pneunonia,

st aphyl ococcal pneunoni a,i""_"ﬁﬁéioni a caused by

i nfection with Haenophilus, and nycopl asmal pneunoni a;

(2) acute respiratory failure; and (3) acute

r esjiio8a] cAlyextiraplessse sy adotahef 100/graros penpadatidripelude Part

th resent invention can also be used to treat other
Aaﬂﬁd}eéggs and conditions in which an inflammtory

response is present in lung tissue, including, but
not limted to, cystic fibrosis, asthma, and | ung

cankd9B9] [Resb)]is B ekweters 20 gt atycsnol, pae o BY of
lacf rgr&l&ésrea}t PSR E?‘QOH d%PS A¥Water and 0.01 millimole of potassium

thiocyanate. In this Example, the lactoperoxidase utilizes endogenous hydrogen

peroxide in the lungs to create the antibacterial hypothiocyanite ion.

Example 2

[0090] Part A is 95.0 g of water, 5 g of propylene glycol, and 25.0 IU of
lactoperoxidase. Part B is 100.0 g of water and 0.1 millimole of potassium
iodate. In this Example, the lactoperoxidase utilizes endogenous hydrogen

peroxide in the lungs to create the antibacterial hypoiodite ion.
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i ncluding the frequency of adm nistration and
guantity, of therapeutic conposition adm nistered,
w@anw7ba1ehosen by the individual physician in RCBUS29D7/068688
the patient's condition. (See e.g. Fingl et al., in
The Pharmacol ogi cal Basis of Therapeutics, 1975, Ch.
1 p. 1). It should be noted that the attending
physi ci an woul d know how to and when to terni nate,
interrupt, or adjust adm nistration due to toxicity,
or to organ dysfunctions. Conversely, the attending
physi ci an woul d al so kno t o just treatnent to
hi gher levels if the cliﬁg%%ﬁkﬁgsponse wer e not
adequate 34 WD 2007/134180 PCT/ US2007/ 068688
(precluding toxicity). The magnitude of

S nl0099] &P ar Ade60.0 B of Meatai 1 RDAHLAE! lagtoperexidasiyd9ed g of
gly8rol r}:{n(ar @%:%Wbé o't Wath ?fmotfﬁ\qe# \ké(tep%nﬁ 2!?0 millimole of

condition CrEated e route
potadsium $tioatnate. Iasthmlbrmam diricrevid iseaddadnad aanild buffering
cqonsi derations such as liver and kidney function. The
ag%’gverity of the condition may, for exanple, be
eval uated, in part, by standard prognostic eval uation
nmet hods. Further, the dose and perhaps the dose
frequency, will also varlgxampleot ding to the age, body
wei ght, and response of the individual patient. A
program conmparabl e to that discussed above may be used

n [0902] It A is 78d ?'dﬁ vaté0 054 ruTstrabwp@Pém@ése &'rs 0 ?
|IIustratedb t he oIIovmn Exanpl e hese

sorgite!, pRd Oukia@fiastofertins Pasts U%"QQJQ @dy‘e@at@h apd Oa&mll!arm@le of
pot%?%iu@iéﬁpﬂ%eqnttﬂlsl E)Egrﬁple I?&P'féqr?ﬁ r%é& d Eé%ﬂpéo%rﬁlor{ ?088]

s are in granms per and
antibacterii® pRstein. A and Part B. [0089] Part Ais 80 g of
water, 20 g of glycerol, and 5.0 IU of
| act oper oxi dase. Part B is 100 g of water and 0.01

mllinole of potassium Ef‘a‘rrﬁﬁ pakate. In this Exanple,

the | actoperoxidase util ogenous hydrogen
peroxide in the lungs to create the antibacterial

hyp[%ghf%ya?'p}\trg 4b.?fg of water, 10.0 IU of lactoperoxidase, 1.5 g of
lysozyme, and 60.0 g of polyethylene glycol. Part B is 100.0 g of water and 0.9
millimole of potassium thiocyanate. In this Example the antibacterial enzyme

lysozyme is added.

Example 6

[0094] Part A is 100.0 g of water, 80.0 1U of lactoperoxidase, 50.0 IU of
glucose oxidase, and 20.0 g of glycerol. PartB is 100.0 g of water, 0.15
millimole of B-D-glucose, and 0.1 millimole of potassium iodate. In this Example,
glucose oxidase and its substrate B-D-glucose have been added for an additional

source of hydrogen peroxide.
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Exanple 2 [0090] Part Ais 95.0 g of water, 5 g of
propyl ene glycol, and 25.0 IU of | actoperoxi dase.
we2000/18186 100.0 g of water and 0.1 m |l inol e PET/US2007/068688
potassium iodate. In this Exanple, the
| act oper oxi dase utilizes endogenous hydrogen peroxide
in the lungs to create the antibacterial hypoiodite
ion. 35 WD 2007/134180 PCT/ US2007/ 068688 Exanple 3
[0091] Part Ais 50.0 g of water, 100.0 IU of

| act oper oxi dase, 49.5 g Bxam@lg/ferol, and 0.5 g of
citric acid. Part Bis 100.0 g of water and 1.0
mllinole of potassiumthiocyanate. In this fornula

ci t [0095)clPart iAsis@dded ciswaternd.ol gmif@weing1 Oagueﬁpotassmm

npl e 92] Part A is 25. 75 |
oA G D A< IAORATgXBsas Bt Bt 106 Geproveide ang 0%5
mllh ’é’&ﬁ%éduﬁ‘?'l drdratd !rﬁhﬂ@@éﬁnﬁleqﬁe z?hearﬂgelgpéromdase is
Inole o pot assi um i odat e In
usebdaes tieenkyme shatdddalyzas ameactiting witin aeroxadﬂ iotmrodace the
bi p{sjoaﬁ)eln Exanple 5 [0093] Part Ais 40.0 g of water,
0¢85 2P No | act oper oxi dase, 1.5 g of |ysozyne, and
60.0 g of polyethylene glycol. Part Bis 100.0 g of
water and 0.9 millinole of potassiumthiocyanate. In
this Exanpl e the anti bacExample &nzyme |ysozyne is
added. Exanple 6 [0094] Part A is 100.0 g of water,
80.0 I'U of | actoperoxidase, 50.0 U of glucose

oxi (98] Rard A6 45.@ gaff v@aita:;amlo IUPaf myBIdpEréﬂ@aéb @000 U of
water, Q.15 mllipole of (3 | ucose

galacioseraxidasss apeose orhaseiele. quhBt'?l .190%9{)W@ter 1.0 mmole
o R R W

galpetosei akidase and D-galactose are added as an addltlonal source of

hydrogen peroxide.

Example 9

[0097] Part A is 90.0 g of water, 50.0 |U of horseradish peroxidase, and
10.0g of polypropylene glycol. Part B is 99.25 g of water, 0.001 mmole of
potassium thiocyanate, and 0.75 g of potassium ascorbate. In this Example,
horseradish peroxidase is used as the enzyme that catalyzes a reaction with

peroxide to produce the biocidal anion.

Example 10

[0098] Part A is 99.0 g of water, 1.0 g of glycerol, 50.0 millimole of
choline, and 95.0 |U of lactoperoxidase. Part B is 100.0 g of water, 1000 IU of
choline oxidase, and 0.6 millimole of potassium thiocyanate. In this Example the

choline has been put in Part A and the choline oxidase has been put in Part B.
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36 WD 2007/134180 PCT/ US2007/ 068688 Exanple 7 [0095]

Part Ais 94.0 g of water, 5.0 g of glycerol, 1.0 g of
WQEoiassiiem sorbate, and 0.75 IU of mnyel oper oxPCUEES2007/068688
Part Bis 100 g of water and 0.25 mllinole of sodium

chlorate. In this Exanple the enzyne nyel oper oxi dase

is used as the enzyne that catal yzes a reaction with

peroxi de to produce the biocidal anion. Exanple 8

[0096] Part Ais 45.0 g of water, 100.0 IU of
Thisshosisihak thee@ddorsgootase eszymgaang ite subsirate £es, beapidt in either
PaRQXErﬁaﬂ&lglycerpl' Part B is 100.0 g of water, 1.0

nmole ~of ‘potassi umt hi ocyanate, and 60 millinole of

D-gal actose. In this Exanple, gal actose oxi dase and

D-gal act ose are added as_an additi onal source of

hydr ogen per oxi de. Exanﬁ@éﬂmﬁﬁdgj] Part Ais 90.0 g of

wat er, 50.0 IU of horseradi sh peroxidase, and 10.Qg

of pol ypropyl ene glycol. Part Bis 99.25 g of water,

0. o098 dPart Afis 106ttag oif ghpcelol anga3GilelU affdcldpéboxidasfe. Part

B i apF e S ARG Aol B raMin s Rt pABeSi: iadaiey [ Bl Example
glyE&aeisi BB clriidr fopﬁfeopébﬂ@eﬁr@q@%%@%ﬁ%ﬁ%?m bhAg dal ani on.

Exanpl e 10 [0098] Part A is . water, 1.0 g of
glycerol, 50.0 mllinole of- choline, and 95.0 | U of

| act oper oxi dase. Part Bd 40 g of water, 1000 IU

of chol i ne oxi dase, angé.ﬂéﬁ%ﬁl% i mol e of potassium
thi ocyanate. In this Exanple the choline has been put
in Part A and the choline oxidase has been put in Part

B. [§100bPRasbayis $0180 obwyatessZ8¢)79 96 sewol, RS- QHd s
Iac@@@t%){]&?sé?xP?ﬁ;Bfg%.@%eo%léﬂfi@@g gy IR Lh@ DDEAN

inei
millimoles of potassium thiocyanate. In this Example, the lactoperoxidase is at a

higher concentration.

Example 13

[0101] Part Ais 75.0 g of water, 25.0 g of glycerol, 2000 U of
lactoperoxidase, 1000 1U of horseradish peroxidase, 0.01 g of sodium ascorbate,
0.05 g of ferrous sulfate, and 0.25 IU of glucose oxidase. Part B is 75.0 g of
water, 25.0 g of glycerol, 0.05 millimoles of potassium iodate, and 40.0 millimoles

of -D-glucose. In this Example, there are two peroxidase enzymes in Part A.

ADVANTAGES OF THE INVENTION

[0102] Compositions and methods according to the present invention
provide a new and effective means for treating a number of lung diseases and
conditions, including pneumonia, acute respiratory failure, and acute respiratory

distress syndrome, characterized by inflammation or microbial infection. These
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Part A or Part B. Exanple 11 [0099] Part Ais 100.0 g

of glycerol and 3000 1U of | actoperoxidase. Part B is
wao®ra3gsof water and 0.6 millinoles of potassPCMS2007/068688

iodate. In this Exanple glycerol is the carrier for

the | act operoxi dase enzyne in Part A Exanple 12

[0100] Part Ais 80.0 g of water, 20.0 g of sorbitol,

and 5.0 U of |actoperoxidase. Part Bis 80.0 g of

water, 20.0 g of glycerol, and 0.0001 mllinoles of
compposisiens and metbgds st bel usadiogethenmithegntintierobials where

ook A W eyl P A QU
effédtivearidtheP@lordih of thd peéaReHIRNS BasRrial&ORybéhliasmal and

hor seradi sh _peroxi dase, 0.01 g of sodi um ascor bat e,
eve) pecapesfin wdrighhaatikigtic rrsdstangrienistss Theydlsgtigabthe

. . . er
AR, 1EEheTpbAnES e BlnlBle TraPed i lolergca ana
cartBe Qsedldvienal emsideiralile Pegiodad siene Witho i siddrHeptsar
there are two peroxi dase enzynes in Part A ADVANTAGES
contraindiealigfB=NTI ON [ 0102] Conpositions and net hods
according to the present invention provide a new and
effective neans for treating a nunber of |ung diseases
and[0168hdThe inwentiomsillustiraty ehndesaribed, hexeint gan suitably be

oraEEh T e By BB Bl Seton S Rlalisns. o
spédicily bIoTRERGeir STHR, 200IARBEBMATLIS2A0B /ARG 88

e
. compoSi tions and methods can be used together with
ineludingi”c comtiailing. wate: shath pprrepd expansively @l avitwut lenitation.

noBFbhF Y\ chi e B B RS B oo
terPRUf Acisatiptin and Apt eblimitatin and \therd is nodatemtion intliectise of
antibiotic resistance exists. They al so treat. the

sughmiermsand expressienset exguging anydiivalemaiof thmBiturershipwn
an@Es¥tldd SPAEf BorBBn@RGreof, and it is recognized that various

modifications are possible within the scope of the invention claimed. Thus, it
should be understood that although the present invention has been specifically
disclosed by preferred embodiments and optional features, modification and
variation of the inventions herein disclosed can be resorted by those skilled in the
art, and that such modifications and variations are considered to be within the
scope of the inventions disclosed herein. The inventions have been described
broadly and generically herein. Each of the narrower species and subgeneric
groupings falling within the scope of the generic disclosure also form part of
these inventions. This includes the generic description of each invention with a
proviso or negative limitation removing any subject matter from the genus,

regardless of whether or not the excised materials specifically resided therein.

[0104] In addition, where features or aspects of an invention are

described in terms of the Markush group, those schooled in the art will recognize
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can be used over a considerable period of time wthout
side effects or contraindications. [0103] The

WO paoens418ns il lustratively described herei n caPCT/US2007/068688
suitably be practiced in the absence of any el enent
or elenents, limtation or limtations, not
specifically disclosed her ei n. Thus, for exanple, the
terms "conprising,” "including,"” "containing," etc.
shal | be read expansively and without limtation.

thahdar invention §s alsaéherebiglesaiibedkipr tesvs ohanginsliggead member or
sut%er’oﬁprbfﬁlﬁ%/ Y tﬁé ‘l\{ﬂarﬁﬁsh Q?JL{)BBI |‘t’[ £| 318 bQUnggrﬁggd Ht the

1 on, ere | |on|n e use O

abswbesc&rpmna@mteMM(tﬁSb@nrﬁlstrfatl\ﬂ?(ah@dbﬂgasaﬂt}tlve Many
EU|vaIent of the future shown and described or any
n% F’tm%fﬁst"ﬂ besppasent tothese %‘86% BrPAHEVISyERg HM%abOVe

oSN 3 3p L RERSA, KA Oy Bl ot
refatenice dg the Bboys desmiptlonv but $hould astémebbe slpmrrrﬁmexhw&p

di scl d Db r rred enbodi d tional
roffielt i3 he AUREIRL PGS NS Vi s i SesR afeptivalents to
whicR\githi @é}ﬁqé@@%mnl@kusvh@%&;m@w 5|¢§ﬂkt@darhyréf&@ﬁees

skilled in the art, and that such nodifications and
inclugingapatent publications, arerineomorated herein hytraferesepe of

the i nventions disclosed herein. The inventions have
been described broadly and generically herein. Each
of the narrower species and subgeneric groupings
falling within the scope of the generic disclosure
also formpart of these inventions. This includes the
generic description of each invention with a proviso
or negative limtation renoving any subject matter
fromthe genus, regardless of whether or not the

excised materials specifically resided therein. [0104]

In addition, where features or aspects of an invention

are described in terns of the Markush group, those

schooled in the art will recognize 39 WO 2007/134180

PCT/ US2007/ 068688 that the invention is also thereby

described in terns of any individual nenber or

subgroup of nenbers of the Markush group. It is also
to be understood that the above description is
intended to be illustrative and not restrictive. Many
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enbodi nents will be apparent to those of in the art
upon revi ewi ng the above description. The scope of

W@ b@7i1smient i on shoul d therefore, be determ nedP@DUS20T/668688
reference to the above description, but should instead
be determned with reference to the appended cl ai ns,
along wwth the full scope of equivalents to which
such clains are entitled. The disclosures of al
articles and references, including patent
pubhecadimans, are incorporated herein by reference. 40
WO 2007/ 134180 PCT/ US2007/068688 We claim 1. A
t herapeutic conposition conprising: (a) a first

conponenf CONRkhSrhpButid LomPoSitieh boﬁ'(b}isﬁ‘ig: _
oxi doreduct ase enzyne that produces hydrogen peroxide
by cat al{g}i neg fitsé coripgaenbecmprisingubst rat e f or whi ch
the oxidredugt ase enzyme is specific, the first
component coﬁ@ri si?{beg'suffi cient quantity of the

oxi doreduct ase enzye tdmbxidofstuetaseyeralyniey thad pesduces
eroxide sufficient to react wth a peroxidase is
hyqsegen pethxideby catizing the Qrdation ela substiRiedenwhigsdhe

. .S | eSU ; i 1.6l | A3
oxiflRlERsk onadfth 5 psB FRLAS SolbP Tl otpriida seciord
quaitity bP%t@ﬁxi?t?@dpbﬁaﬁetdmym thabatguantityfof yddrgegeperoxide

eroxide sufficient to react with a perqgxidase, i
suffigatied@act with apesexidape saroskisgsniaRedis Iy Whish the
oxil&RERe weel. gygrogen peroxide and a salt that

acts as an oxygen acceptor and is capable of reacting
wi th hydrogen pero@)de & substratedhalis oixiizabiein a reaction

oot 58 P ATTe Bk SR B HE B UL e qwantty o
hydrBﬁéﬁ%kBﬂi&@bhﬁﬁc@m &5 Fdaee wiRNE geoxRIasens pestlickdj i) an

aqueous or nonaqueous nmediumin which the enzynes and

the oxi di zabl @) subg perddaser eppere Hiat catalyzasshieactigig
between hydrogen peroxide and a salt that acts as an oxygen acceptor and is
capable of reacting with hydrogen peroxide to form a biocide, the peroxidase
enzyme being present in a sufficient quantity such that the biocide is produced in
a therapeutically effective concentration; and

(i)  an aqueous or nonaqueous medium in which the
enzymes and the oxidizable substrate, if present, are stable; and

(b  asecond component comprising:

(i) the other of the oxidoreductase enzyme and the
substrate that is oxidizable in a reaction catalyzed by the oxidoreductase enzyme
that is not present in (a);

(ii) a salt that acts as an oxygen acceptor and is capable
of reacting with hydrogen peroxide to form a biocide in a quantity sufficient to
form a therapeutically effective concentration of the biocide; and

(i)  an aqgueous or nonagueous medium in which the

other of the oxidoreductase enzyme and the oxidizable substrate and the salt
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(b) a second conponent conprising: (i) the other of
t he oxi doreductase enzyne and the substrate that is
WwW@z200di12680 e in a reaction catal yzed by the PCT/US2007/068688
oxi doreductase enzynme that is not present in (a);
(ii) a salt that acts as an oxygen acceptor and is
capable of reacting with hydrogen peroxide to forma
biocide in a quantity sufficient to forma
therapeutically effective concentration of the
thab imotsi akean arggdn acdepior agusable, withribe arpisuthatede whthenmedia

ich the other t he oxi dor educt.ase enzyne and the
of eg‘gifﬁfr‘}z%?%o%‘?fﬁﬁp%é S&ﬁﬁ“‘f’( FEMPRNEN ‘2?%805%07/ 134180
PCT/ US2007/ 068688 that acts as an oxygen acceptor are

stable, with the proviso that one of the nedia of the
first codponehibe aamposdiosdd elaimcbwberrinthe somgasitian.

ool uit PR R ot e Ao B DGR REBR Gl btase

enkymés of the oxidoreductase enzyne. 3. The
conposition of claim1l wherein the conposition
conprises fromabout 0.015 to about 0.6 mllinole of

the, oxi dyzabl #s U3581En of Ui PuRBREIRHAS LARBLIEH! ™

1 wherein the co I'tion conprises om abou to
corapuses BOml aticert B0 15toahbddi it 8 millimidie opieasidiasisle substrate.

enzyme. 5. The conposition of claim1l wherein the

conposition conprises fromabout 0.0001 to about 0.01

mllinolg of thecsfipbshibalofdfdih A¥haRin Y 86Mposition

acceptor. 6. The conposition of claim1 wherein the
compusemirom qhout &b ta akouted loteroatigngl Units didhé parpédass.
en 7. The conposition of claim1l wherein one of the nedia
Zé’fn?'a) and (b) is aqueous and the other of the nedia
of (a) and (b) is nonaqueous.

5. The compaosition of claim 1 wherein the composition
comprises from about 0.0001 to about 0.01 millimole of the salt that acts as an

oxygen acceptor.

6. The composition of claim 1 wherein the medium of (a) and

the medium of (b) are both aqueous.

7. The composition of claim 1 wherein one of the media of (a)

and (b) is aqueous and the other of the media of (a) and (b) is nonaqueous.

8. The composition of claim 1 wherein the oxidoreductase
enzyme is selected from the group consisting of glucose oxidase, galactose
oxidase, urate oxidase, choline oxidase, D-amino acid oxidase, D-glutamate
oxidase, glycine oxidase, glycolic oxidase, L-sorbose oxidase, alcohol oxidase,

and amine oxidase.
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8. The conposition of claim11 wherein the

oxi doreductase enzyne is selected fromthe group
w@ow3isisng of gl ucose oxi dase, gal actose oxiPEFES2007/068688

urate oxi dase, choline oxidase, D-am no acid oxi dase,

D-glutamate oxi dase, glycine oxidase, glycolic

oxi dase, L-sorbose oxi dase, al cohol oxidase, and

am ne oxi dase. 42 WD 2007/ 134180 PCT/ US2007/ 068688 9.

The conposition of claim1 wherein the peroxidase

enzyne i9. sel Eo¢ ednpositionhed ctaimupwhersin $hé pgrooddase enzyme

is qﬁ%% g'r oxh%girg)upg%g]%%gga :q? Paég(ﬁgg?fgalggge iaq{geradlsh peroxidase,
my@'dﬂ)"e?éﬂdié’é@ JoRIPhil pefoxidése, HNA S0ERASHE beFoxddasel ai m 9

further conprising an additional perOX|dase enzyne
that is selected fromthe group consisting of

'm%f 88:? g@il d:i'ie Cghor %ﬁlgﬁdqf%%é'%eiﬂﬁg‘%i%sm rising an additional

er@xlda@bmrﬁgmepmemsl ss&ed Irbm ﬂﬂiﬁgm@‘mststmg offactbperoxidase,
wherein the salt that acts as. oxygen acceptor and

horsgrash%fa@e@nﬂaaeeamalcmfwﬂﬁ%ﬁﬁ%@hﬂﬁ@f@w 88e:t3% or m
9|U?atrgh?§§q thgs‘%\n al kali netal salt of an _anl on
sel ec

rom the group consisting of thiocyanate,
i odate, and chlorate. 12. The conposition of claim1l1l

wh i th I It i el ted f th

R

@ cEE)torT %Blet b0RalfingWith Ryl rdﬁlﬁi Séraxidego form a
e su i's present in thHe conposition at

buoaudeoa earalkalt nmﬁal(shltfofcalm attion selectrhirom the grd uys copsisting of
id.to about 0.6 mllinoles per gram

th'%ffyaEBI-ﬁaé%‘;qt?Dﬂnd %ﬁ' O'4fe conposition of claim13

wherein the oxidizable substrate is present |n the

conposi tion at a concentration of from ahout 25
mi | 1i mol 2. peThgrcampesitiopraisiaim bhwhereipdhe atkah! metal salt is

B S A SO Rl

13.  The composition of claim 1 wherein the oxidizable substrate
is present in the composition at a concentration of from about 0.015 millimoles

per milliliter of liquid to about 0.6 millimoles per gram of composition.

14.  The composition of claim 13 wherein the oxidizable
substrate is present in the composition at a concentration of from about 0.025
millimoles per gram of composition to about 0.1 millimole per gram of

composition.

15.  The composition of claim 1 wherein the salt that acts as an
oxygen acceptor is present in the therapeutic composition at a concentration of

from about 0.0001 millimole to about 0.01 millimole per gram of composition.
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oxygen acceptor is present in the therapeutic

conposition at a concentration of from about 0.0001
WOr20o7i1saaBe t o about 0.01 millinole per gram of PCT/US2007/068688

conposition. 43 WO 2007/134180 PCT/ US2007/ 068688 16.

The conposition of claim15 wherein the salt that acts

as an oxygen acceptor is present in the therapeutic

conposition at a concentration of from about 0.001

mllinole to about 0.006 mllinole per gram of

conposi t1@n. THe coffipesitionpd ciaimotd wherdimitre dalivtiert acts as an

O SIS BETARRLIT 16 erARE UG B oSl spponqegifetion of
fror'h%ﬂut@ Go1 Mllﬁrﬂoﬁbt@tﬁbcﬁﬁ@ 0dé ﬁﬂfm@feﬁﬁ@rcﬁraﬁpﬁmﬁhbéﬂfbn

he conposition of claim 17 whereint
OX|doreductase enzyne is present in the therapeutlc

Conposi tﬁf[‘J 'ﬂ?g‘cxﬁ:g{;}]%g@ibh f%:?eﬁmo‘f %&P%tﬁé}ﬁ%oﬂe%dc‘té

about 40 oSitlon

en;grm@ Espriesent mfth@ &I@érﬁpéuﬂ@ es@positior iparcontcdmisstiorsof from
resent in th CcO 03|t|on|naconcentrat|on of from

ab%l-ﬂ&ﬁ "ét@@bpgt $Qp H-lb@@f geEn OfQOBE’PS@PHm of conposition.
20. The conposition of claim19 wherein the peroxidase
is present in the conposition in a concentration of
from abolg. 0.The tbinpoaitiontof Ttlddml 17 wpereig tremoxitioreductase

ti . .Jh ition of '
enREE BB INGRE IRTERERIC EOMBPRDRS M CeNFRErF e ShitRm:
abdft 1@NU Atk 20 [U’ﬁér g2r§n§6ﬁ€drﬁ bésifigd. catal ase. 22. The
conposition of claim?2l1 wherein the inhibitor that is

specific for catalase is a salt of ascorbic acid. 23.

ascor b eci o EomBpBPhH AT CBelpif i bbelaseeds
pregéntindhd RoRfRRItDALIA.a EsHcehtatoh as frorbatsut 0.65L¢ ite!&bout 30
ascorbate, ascorbyl palmtate, and m xtures thereof.

IU per grampoboompeasition.pCT/ US2007/ 068688

20. The composition of claim 19 wherein the peroxidase is
present in the composition in a concentration of from about 0.1 |U to about 1.0 U

per gram of composition.

21.  The composition of claim 1 wherein the composition further

comprises an effective amount of an inhibitor that is specific for catalase.

22. The composition of claim 21 wherein the inhibitor that is

specific for catalase is a salt of ascorbic acid.
23.  The composition of claim 22 wherein the salt of ascorbic acid

is selected from the group consisting of sodium ascorbate, potassium ascorbate,

calcium ascorbate, ascorbyl palmitate, and mixtures thereof.
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24 The conposition of claim 22 wherein the

conposition further conprises an iron salt. 25. The
wW@9pa3d1st on of claim 24 wherein the iron sal tPEBUS2007/068688

selected fromthe group consisting of ferrous

sul fate, ferrous chloride, and ferrous iodide. 26.

The conposition of claiml further conprising a

quantity of an am nohexose effective in increasing

the yield or accunul ati on of biocide fornmed. 27. The

conposi t24n of he campogiionto cldim 2hehardim tresarspositomfurther

am _nogl ucose. 28. The conposition of claim27 wherein
COppEseT#MIEN§&se is sel ected from gl ucosani ne

N-acetyl gl ucosanmi ne, and m xtures thereof. 29. The

conposition of claiml1 wherein the nedia are each

i ndepend2mt | yThe cerpeditibnahclaim 2 whpraio kg sen gglt i selected

ol rodh 555 8bto 1R8PS g By e

of the nedia includes a substantial proportion of
water. 30. The conposition of claim1l wherein the ,
nedi a ar<6.pr eEeaeompositine of slakest furier cAMprishidsa quantity of

G e R S
formfedr ei n t he medi a are present in the conposition in a

total concentration from about 90 wei ght percent to
about 96 wei ght percent. 45 WD 2007/134180

PCT/ USZO?%./ OG?I@@%om}i%girt]iB %f%ﬁé]ﬁ% WheriRthe bRlitBhkxose is an

wher ei n e conposi urther conprises a buffering
amagghicosgd3. The conposition of claim 32 wherein the

buffering agent is selected fromthe group consisting

of sodium stearate, potassiumstearate, and cal cium

stearatepg.  The composition of claim 27 wherein the aminoglucose is

selected from g-lucosamine, N-acetylglucosamine, and mixtures thereof.

29.  The composition of claim 1 wherein the media are each
independently selected from the group consisting of water, glycerol, sorbitol,
propylene glycol, and mixtures thereof, with the proviso that at least one of the

media includes a substantial proportion of water.

30. The composition of claim 1 wherein the media are preéent in
the composition in a total concentration from about 80 weight percent to about 96

weight percent.
31. The composition of claim 30 wherein the media are present

in the composition in a total concentration from about 90 weight percent to about

96 weight percent.
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34. The conposition of claim 33 wherein the buffering
agent is sodiumstearate. 35. The conposition of
W@ b@s4istwher ei n t he conposition further conpPCEES2007/068688
| ysozyme. 36. The conposition of claiml wherein the
conposition further conprises lactoferrin. 37. The
conposition of claim1 wherein the conposition further
conprises a steroid. 38. The conposition of claim 37
wherein the steroid is selected fromthe group
consi sti 88 of Thy dooposttionarfe]ailvet Wwbeezih dlse nemposition further
budenosi,de, . cicIePonide, flunisolide, fluticasone,
Com@Fﬁ?§B$%§FF§%@895; predni sol one, predni sone, and
tri anci nol one, and the salts, solvates, anal ogues,
congeners, bioisosteres, hydrolysis products,
met abol i 8&s, Phecamposiionaidial wisrainghebiifferdw agerd is

s RRTRP e g GG Sl k¥R, Bofstuly stoarate, and
cal6FPSicsiate; 46 WD 2007/ 134180 PCT/ US2007/ 068688 (a)

a peroxi dase enzyne that catal yzes a reaction between
hydrogen peroxide and a salt that acts as an oxygen

acceptorgand ygg Eaﬂﬁaglsﬁi.og];of c!ﬁ@oé?: Wei‘%ﬁ %@Bﬁiﬁ@ﬂ@“agen’t is

peroxi de t'o forma bioci per oxi dase enz
sodiemngdeamtesent in a sufficient quantity such that the

bi ocide is produced in a therapeutically effective

concentration; (b) a salt that acts as an oxygen

accept orzgand e E@ﬁ‘@?ggiiogfof IRt Whgrdth the Bbiﬁ']!b&gi%? th:r(gher

peroxide to forma e in aquantity sufficien

compriseslysohymnepeuti cal |y effective concentration of the
bi oci de; and (c) an aqueous nedi umin which the
per oxi dase enzyne and the salt that acts as an oxygen

accept or3@r e Fhabb/position of claim 1 wherein the composition further

comprises lactoferrin.

37.  The composition of claim 1 wherein the composition further

comprises a steroid.

38. The composition of claim 37 wherein the steroid is selected
from the group consisting of hydrocortisone, beclomethasone, budenoside,
ciclesonide, flunisolide, fluticasone, methylprednisolone, prednisolone,
prednisone, and triamcinolone, and the salts, solvates, analogues, congeners,

bioisosteres, hydrolysis products, metabolites, precursors, and prodrugs thereof.

39. The composition of claim 38 wherein the steroid is

hydrocortisone.

40. A therapeutic composition compﬁsing:
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41. The conposition of claim40 wherein the
conposition conprises fromabout 0.05 to about 30

WO pioensesd onal Units of the peroxidase enzynePCHES2001¢58688
conposition of claim40 wherein the conposition
conprises from about 0.0001 to about 0.01 mllinole of
the salt that acts as an oxygen acceptor. 43. . The
conmposition of claim40 wherein the peroxi dase enzyne
is selected fromthe group consisting of
| act oper @i dasg perdmadass enityshe et crtalyres, a reaction between

nydRPGpR BRI OLS ARR SILAt Bath asiih SRS Pl 21¢ I capple of
rea%ﬁn%] Wﬂwhwdr@@éﬂp peﬁjm ﬁmfo?fﬂCb biceiie!, thePssrexiddes &nepieBing
is selected fromthe group consisting of

presgdt B puikicieat guantify syeh dertdhe pinddg iayeduced in a

| peroxidase, and
theﬁf&%tﬂ@%ﬁﬁé@g%@r%o% asegﬁ!j@ The conposition of claim
40 wher efb) t he sailiiattdutd asahoxggenmcceptpgand s capdlbde of
and i s capable of reacting with @%t_jllrogen peroxggde to

reaghne N RIS BSTONIR ORRR bigs ity suffeieghiq form a
thegﬁ%él}lgf&g!%eﬁ@&tﬂ)e &ﬁ‘#ctenﬂétl@ﬁ‘ ofHeBosBbeshgd fromthe

sistin Iocyanate, iodate, and
chl or at e(c)46. aﬁhquemmumdnumnn whiat ﬂaerpetﬁxmaee enrmymbaeand

al i metal salt is selected fromthe group
thectsiihet Fig BrLOSEMMARER SRS Bot assium Sal t. 47
The conposition of claim40 wherein the conposition

further conprises an effective anount of an inhibitor
that is 4beci The composiionl fsieima) wiaeein 8 eemppaitionf

corggpgeiasaécémiméboﬁ QFQEIE {Be?ﬂ)cg& @ Ib?érnéﬁ&ﬁ]ai %tsscﬁ“atﬁé fpeFoJu%se

enB@i@osi tion of claim48 wherein the salt of ascorbic
acid is selected fromthe group consisting of sodium
ascor bate, potassium ascorbate, calcium ascorbate,

ascor byl ypal mrf akEmpdRHliofiofiifsad BRERSH the composition
comprises from about 0.0001 to about 0.01 millimole of the salt that acts as an

oxygen acceptor.

43. . The composition of claim 40 wherein the peroxidase enzyme
is selected from the group consisting of lactoperoxidase, horseradish peroxidase,

myeloperoxidase, eosinophil peroxidase, and glutathione peroxidase.

44.  The composition of claim 43 further comprising an additional
peroxidase enzyme that is selected from the group consisting of lactoperoxidase,
horseradish peroxidase, myeloperoxidase, eosinophil peroxidase, and

glutathione peroxidase.

45. The composition of claim 40 wherein the salt that acts as an

oxygen acceptor and is capable of reacting with hydrogen peroxide to form a
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50. The conposition of claim48 wherein the

conposition further conprises an iron salt. 51. The
wW@09pa3iist on of claim 50 wherein the iron sal tPEBUS2007/068688

selected fromthe group consisting of ferrous

sulfate, ferrous chloride, and ferrous iodide. 52.

The conposition of claim40 further conprising a

quantity of an am nohexose effective in increasing

the yield or accunul ati on of biocide fornmed. 53. The
biocileps sintalkali wiktal Isaltrof 532 anien selectdudremithe heowgseonssting of

.am nogl ucpse. 48 WD 2007/ 134180 PCT/ US2007/ 068688 54.
thmﬂ%@“é@hﬁ%ﬁ%?i%W§BW08%ﬁin153 wherei n the ani nogl ucose .

is selected from gl ucosam ne, N-acetyl gl ucosam ne, and

m xtures thereof. 55. The conposition of claim40 ‘
wher ei n 46ie Bl Gampositioarof clait 4w eteir e alkali metal salt is

soiBERET N 1 AR B AT S o e et

The conposition of claim40 wherein the conposition

further conprises a buffering agent. 57. The . :
conposi t46n of he campostiona cldim $hwhs(gir dhe fMagsitien further

coSEL i epila Agthotr RERIGY IR, ebpaib g shqpta: o
conposition of claimb57 wherein the buffering agent is

sodi um stearate. 59. The c qQsition of clajm4 .
wher ei n #he cbipgsemposhion i Feia das w@%‘%yﬁ%at is

sp&iic @%afﬂ%%ié ﬁéﬁ‘opés&irﬁfcrﬁcﬂ@ wherein the
n er

conpositio urt conprises lactoferrin. 61. The
conmposition of claim40 wherein the conposition

Further 49. The composition of claim 48 wherein the salt of ascorbic acid
is selected from the group consisting of sodium ascorbate, potassium ascorbate, -

calcium ascorbate, ascorbyl palmitate, and mixtures thereof.

50. The composition of claim 48 wherein the composition further

comprises an iron salt.

51. The composition of claim 50 wherein the iron salt is selected

from the group consisting of ferrous sulfate, ferrous chloride, and ferrous iodide.

52. The composition of claim 40 further comprising a quantity of
an aminohexose effective in increasing the yield or accumulation of biocide

formed.

53. The composition of claim 52 wherein the aminohexose is an

aminoglucose.
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conprises a steroid. 62. The conposition of claim6l

wherein the steroid is selected fromthe group
w@oengittising of hydrocorti sone, becl onet hasone, PCT/US2007/068688

budenosi de, ciclesonide, flunisolide, fluticasone,

met hyl predni sol one, predni sol one, 49 WD 2007/ 134180

PCT/ US2007/ 068688 predni sone, and trianti nol one, and

the salts, solvates, anal ogues, congeners,

bi oi sosteres, hydrolysis products, netabolites,

precur sob4., ahke poogosientdietaofb3 WBereTﬂnd"ne:amhu@m(tm is

of, cl.aim 62 mherelggthe teroid 1S @% ﬁcortlson

selgafed £ram ghicosarne. dbmge LI Hers g o HFS HE"Soup

of: (a) a conposition conprising: (i) a first
conponent conprising, per 100 grams: (A) about SOr%
of wat er55(B)Tia¢Joumpge!tlgncﬁf clpipcdd} whereim the medie figrther

ol et SRREh ol itorodB o slshog of BRI BRE

pro?glén(e@[ycﬁhoaﬁd Midira¥ threarl e of pot assium thi ocyanat e:
a conposition conprising: (i) a first conponent

conprising, per 100 grans: (A) about 95.0 g of water;

(B) abougg 5. Orge b g%h%?%laqutﬂmgqegéﬁg&%ggdmgggg%n further

U | actoper ase;

corppripesg hbuffeongagentig, per 100 grams: (A) about 100 ¢
of water; and (B) about 0.1 mllinole of potassium
iodate; (c) a conmposition conprising:

57.  The compaosition of claim 56 wherein the buffering agent is
selected from the group consisting of sodium stearate, potassium stearate, and

calcium stearate.

58. The composition of claim 57 wherein the buffering agent is

sodium stearate.

59. The composition of claim 40 wherein the composition further

comprises lysozyme.

60. The composition of claim 40 wherein the composition further

comprises lactoferrin.

61. The composition of claim 40 wherein the composition further

comprises a steroid.
62. The composition of claim 61 wherein the steroid is selected

from the group consisting of hydrocortisone, beclomethasone, budenoside,

ciclesonide, flunisolide, fluticasone, methylprednisolone, prednisolone,
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(i) a first conponent conprising, per 100 grans: (A
about 50.0 g of water; (B) about 100.0 I U of
wo 20v0pasoxi dase; (C) about 49.5 g of gl ycer oPGCT/EHBIH07/068688
(D) about 0.5 g of citric acid; (ii) a second
conmponent conprising, per 100 grams: 50 WO
2007/ 134180 PCT/ US2007/068688 (A) about 100 g of
water; and (B) about 1.0 millinole of potassium
t hi ocyanate; (d) a conposition conprising (i) a first
presoigemes and ddarpeinslong, apdithd saligremivates, (anplethest cofgangys,

viofosteSehrVeR ehute metahitonp epBa Soad gregrubSihereot
| actoferrin; and (ii) a second conponent conpri si ng,

per 100 rarrs (A) about 100 g of water; and (B)
about 0.83ni | Th@rﬁD@P@ﬁltp@tC&%ﬁIMZ vharein fhE{ sheraid is

on conprising: (i) a first conponent
hy&c@%’?‘?éb%g, per 100 granms: (A) about 40.0 g of water;

(B) about 10.0 11U of |actoperoxidase; (C about 1.5 g

of lysoz ; and (D) about 60,0 ol yet hyl ene
gl ycol ; é‘ll'rd NF?"GQG%%GHH‘P%WBBWC"@%H%N *sherﬁfou?
about 10%)9 of, cyyﬁ,; ﬂnoﬂ%n‘qﬁﬂsﬁ@om 0.9 mllinole of

pot assi um’t hi ocya
(D a f[rst component comprising, per 100 grams:

(A) about 80 g of water;
(B) about 20 g of glycerol; and
(C) about 5.0 IU of lactoperoxidase; and
(i) a second component comprising, per 100 grams:
(A) about 100 g of water; and
(B) about 0.01 millimole of potassium thiocyanate;
(b)  a composition comprising:
(i) a first component comprising, per 100 grams:
(A) about 95.0 g of water;
(B) about 5.0 g of propylene glycol; and
(C) about 25.0 IU of lactoperoxidase; and
(i) a second component comprising, per 100 grams:
(A) about 100 g of water; and
(B) about 0.1 millimole of potassium iodate;
(¢)  acomposition comprising:
(i) a first component comprising, per 100 grams:
(A) about 50.0 g of water,
(B) about 100.0 1U of lactoperoxidase;
(C) about 49.5 g of glycerol; and
(D) about 0.5 g of citric acid;

(i) a second component comprising, per 100 grams:
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(f) a conposition conprising: (i) a first conponent
conprising, per 100 grans: (A about 100 g of water;

w@ B)7abast 80.0 | U of | actoperoxi dase; (C) aborCT/BS2007/068688
1U of glucose oxidase; and (D) about 20.0 g of
glycerin; and (ii) a second conponent conprising, per
100 grans: (A) about 100 g of water; (B) about 0.15
mllinoles of f-D-glucose; and (C about 0.1
mllinoles of potassiumiodate; 51 WO 2007/134180

PCT/ US2007/ 068688 (A)g) @bmameosy bf waterpand i sing: (i) a
LTS oomanert SO o P 850 g ) e
"0 or mD Sper SEPRESHHTRRIRNG, Shcond fomponent
conpri sing, p@r 10@figata:pmpon@A)cmorj§ingDperg1 NS ;
and (8] gveut 02840 1| 188 os gL g chlorate: ()

conprising, per 10@)gr agcut O(78 3P KictcberExidagd; wat er ;
(B) about 100.0 IU of nyel operoxi dase;. SC) about 5000
| U of gal actose ox{@aseabard5.Q pofgpehitoiznd g of

glr g(r:rg:r ol; (ii) a s&f)ondagmggrgf [5&8%%&]% per 100
(ii) a second component comprising, per 100 grams:
(A) about 100 g of water; and
(B) about 0.8 millimole of potassium iodate;
(e) acomposition comprising:
(i) a first component comprising, per 100 grams:
(A) about 40.0 g of water;
(B) about 10.0 IU of lactoperoxidase;
'(C) about 1.5 g of lysozyme; and
(D) about 60.0 g of polyethylene glycol; and
(i) a second component comprising:
(A) about 100 g of water; and
(B)  about 0.9 millimole of potassium thiocyanate;
® a composition comprising:
(i) a first component comprising, per 100 grams:
(A) about 100 g of water;
(B) about 80.0 U of lactoperoxidase,
(C) about 50.0 IU of glucose oxidase; and
(D) about 20.0 g of glycerin; and
(i) a second component comprising, per 100 grams:
(A) about 100 g of water;
(B)  about 0.15 millimoles of $-D-glucose; and

(C) about 0.1 millimoles of potassium iodate;
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(A) about 100 g of water; (B) about 1.0 mllinole of

pot assi um t hi ocyanate; and (C) about 60 mllinoles of
wer@alisasose; (i) a conposition conprising: (PYT/HS2007/068688

first conponent conprising, per 100 granms: (A) about

90.0 g of water; (B) about 50.0 IU of horseradish

peroxi dase; and (C) about 10.0 g of pol ypropyl ene

glycol; and (ii) a second conponent conprising, per

100 grans: (A) about 99.25 g of water; (B) about

0. 001 m (d)i rmaeonqusdtca]smmmsm:gtate and (C) about

0.75 g of potassium.ascorbate; ion
corpr Psing - 8w SR P Terest bhpReBEoR o ke Bme:
a first conponent nprg§¢mgg4@grofwegrams (A) about
99.0 g of water; about 1.0°g of glycerine; (O

about 50.0 millino ofalarmilﬁ 0e; ofeghrperfelo) about 95.0

I U of I|act operOX| d (4

conpri sing, per ar aﬁﬁ&t t Q)g ‘gtPo Sq%ﬁ Sg)?%%gmg%'%r ;
(B) about 1000 | U Qj) ChQIbd)LitGO Eﬁllldwmyeafpbrbﬁ)ia@@mﬁd
0.6 mllinmole of potassium thiocyanat e,

(k)
conposi tion cidpr i disggeNd P?”‘é’oﬂ?%‘t‘orﬁ%"ﬁ%%&ﬁr 100 grams:
conpri sing, per 1009 agBout {0 g 8PR4terlQfa 9 Of

gl ycerin; and
(B) about 0.25 millimoles of sodium chlorate;
(h)  a composition comprising:

(i) a first component comprising, per 100 grams:
(A) about 45.0 g of water;
(B) about 100.0 IU of myeloperoxidase;
(C) about 5000 IU of galactose oxidase; and
(D) about 50.0 g of glycerol;

(i) a second component comprising, per 100 grams:
(A) about 100 g of water;
(B) about 1.0 millimole of potassium thiocyanate;

and
(C) about 60 millimoles of D-galactose;
(i) a composition comprising:

(1) a first component comprising, per 100 grams:
(A) about 90.0 g of water;
(B) about 50.0 IU of horseradish peroxidase; and
(C) about 10.0 g of polypropylene glycol; and

(i) a second component comprising, per 100 grams:

‘ (A) about 99.25 g of water;

(B)  about 0.001 millimole of potassium ijodate; and
(C) about 0.75 g of potassium ascorbate;

(j)  acomposition comprising:
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(B) about 3000 IU of
second conponent conprising, per 100 grans: (A) about

WA ®743480 wat er ;
pot assi um i odat e;

80.0 g of water;
about 5.0 IU of
conponent conpri sing,
of water; (B)(inboua fipgt.compartengcomprising, aad10Tpramsut

act operoxi dase; and (ii) a

and (B) about 0.6 millinole oOPCT/US2007/068688
(1) a conposition conprising: (i) a
first conponent conprising, per 100 grans: (A) about
(B) about 20.0 g of sorbitol; and (O
| act oper oxi dase, and (ii) a second

0.0001 mlIlinole o
composi tion conpri

conpri si ng,

(B) about 25.0 ) :
PCT/ US2007/ 068688 (Q)C) ~ abift50@ oullimgle of choline; and

| act oper oxi dase;

per oxi dase;

(B)

per gl(o)ﬁB

a

per 100 granms: (A) about 80.0 g

ha: BB o eVl et (7

}ar aasout 1@
gl ycerol; 53 2007/ 134180

erine; 0 g of water;

B, B

I'um ascorbate; (F)

about 0. 05 g (i} feamseusndvbimpbaenbeumpi(sing gieout000grams:
| U of glucose oxid

conpri si ng,

per

10&36;

gr afigout

nd (ii) a_second conponent
1(0&39 gbwaterss. 0 g of water;

(B) about 25.0 g ofgydl y&6&&! 1000 IU of choline oxidase; and

(k)

0

thiocyanate; and

(m)

(C)

about 0.6 millimole of potassium thiocyanate;

a compositicn comprising:

(i)

(ii)

a first component comprising, per 100 grams:

(A)
(B)

about 100 g of glycerin; and
about 3000 IU of lactoperoxidase; and

a second component comprising, per 100 grams:

(A)
(B)

‘about 100 g of water; and

about 0.6 millimole of potassium iodate;

a composition comprising:

(i)

(ii)

a first component comprising, per 100 grams:

(A)
(B)
(C)

about 80.0 g of water;
about 20.0 g of sorbitol; and

about 5.0 1U of lactoperoxidase; and

a second component comprising, per 100 grams:

(A)

(B}
(C)

about 80.0 g of water;
about 20.0 g of glycerol; and
about 0.0001 miilimole of potassium

a composition comprising:

(i)

a first component comprising, per 100 grams:

(A)
(B)

about 75.0 g of water;
about 25.0 g of glycerol;
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(C) about 0.05 mllinole of potassiumiodate; and (D)
about 40.0 mllinole of 13-D-glucose. 65. A nethod
W@ ovpn3eBsng the step of adm nistering the thePE@PESINT068688

conposition of claiml to a patient suffering froma

| ung di sease or condition by a route in which the

i ngredients of the conposition reach the lungs and
generate the biocide within the lungs to treat the

| ung di sease or condition. 66. The nethod of claim 65
wherei n the di seasor abouti2008nU of lagoparmidase; 67.

The nmet hod of cl ai .66 erejn .t neunonia is . .
selected fromt he(%)r ouV\Q% n@&lﬁ_ﬁ%ﬂﬁm ﬁglﬁ%tﬁ%%'glase’
pneunoni a, strept ogoCCcahhoRMEUMbfSodfin BBYbRaRS Cal
pneunoni a, pneunoni a caused Obé irnfection with

10.

Haenophi | us, and nifQop! abewt0.09guwfdeiraus sgfatghandret hod

of clai m65 whereip.{ he_di r iLLi IS, ute
respiratory fail ur&’) 69?8@:&%&85%@%%3%3%&#@%’ afid

wherei n the d{iigeasg secos®diripopent Somprsihg, pes1O0 graomsy
di stress syndrone. 54 WO 2007/134180 PCT/ US2007/ 068688

70. The nethod of @ai ndleutdiep &8i9f WaHerconposition is
i ntroduced into thgyl un [ \Yi [ or, vapori zer,
%) ﬁg%ﬂt 2"5.6‘|g. cﬁ%&e{i‘ﬁl

or nebulizer. 71. met conpris e step of
admi ni stering the (@her apeutt0.05 culiipudé bf potassiuat eidatetGnd

to a patient suffering froma lLung disease o

condition by a routl®d) | namwwﬁ"m@@ Qgﬁ'iﬁﬁg-'c@fset he

~conposition reach the lungs and generate the biocide

within the lungs to treat the |lung di sease or

condi ti 065. 72A niéthodeicneptisiig tHeastep of adiménistemingtbe

di sease or caonditjon, i pneuponi a,. 73. . The net hod of
theERRRHC/O TR WATh Ot BB JRIDRAUPTY SUENAg fraf a unghisRase or
Co'g(gifr?%*gtbg?o%ccg‘% in@hieh tRE fYFRERAEAGT tRBROMBYsion reach the lungs
and generate the biocide within the fungs to freat the lung disease or condition.

66. The method of claim 65 wherein the disease or condition is

pneumonia.

67. The method of claim 66 wherein the pneumonia is selected
from the group consisting of pneumococcal pneumonia, streptococcal
pneumonia, staphylococcal pneumonia, pneumonia caused by infection with

Haemophilus, and mycoplasmal pneumonia.

68. The method of claim 65 wherein the disease or condition is

acute respiratory failure.

69. The method of claim 65 wherein the disease or condition is

acute respiratory distress syndrome.
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pneunoni a, staphyl ococcal pneunonia, pneunonia caused

by infection with Haenophilus, and nycopl asnal
wee@atdiBa. 74. The nethod of claim 71 wherei nPETES2007/068688

di sease or condition is acute respiratory failure.

75. The nethod of claim 71 wherein the di sease or

condition is acute respiratory distress syndrone. 76.

The nethod of claim 71 wherein the conposition is

introduced into the lungs via a ventilator, vapori zer,

or nebul T@er . THE methow oh oldino @fpwihalienytheheorspesitiar is

. .admnistering the. ther utic conposition._of claim64

intiPgUGSR P 8ht NGEHER YIRS YApQTies o seskllzg
condition by a route in which the ingredients of the
conposi tion reach the lungs and generate the biocide
wi t hi n the | uAgeethedtoosprisingthesigp @f admiristering the

S S AT e

coriditish bV @route inpMGiBRTING ingrédientshef thretcbatpositionl reaoh Tige lungs
wherein the pneunonia is selected, fromthe grou e
ang graekats Hhe biocissaithia dee MngsHedrastithe '%rf&%%%%%fpc%ﬂﬂd'flon-
pneunoni a, staphyl ococcal pneunonia, pneunonia caused
by infection with Haenophilus, and nycopl asmg|
pneunoni 2. 80Thd nesthed bbdlairh 7dl wheneity thehdisease oheondition is
di sease or condition is acute respiratory failure.
PNEYMORRe et hod of claim 77 wherein the di sease or
condition is acute respiratory distress syndrone. 82.
The nethod of claim 77 wherein the conposition is
i nt r oducéd. i nTbe nhathod of slaima 2awherein the preurpapiars selected
fror%rthgegbrghﬂ) cha'sisﬁr?g of pneumococcal pneumonia, streptococcal
pneumonia, staphylococcal pneumonia, pneumonia caused by infection with

Haemophilus, and mycoplasmal pneumonia.

| 74.  The method of claim 71 wherein the disease or condition is

acute respiratory failure.

75.  The method of claim 71 wherein the disease or condition is

acute respiratory distress syndrome.

76.  The method of claim 71 wherein the composition is

introduced into the lungs via a ventilator, vaporizer, or nebulizer.

77. A method comprising the step of administering the
therapeutic composition of claim 64 to a patient suffering from a lung disease or
condition by a route in which the ingredients of the composition reach the lungs

and generate the biocide within the lungs to treat the lung disease or condition.
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78. The method of claim 77 wherein the disease or condition is

pneumonia.

79. The method of claim 78 wherein the pneumonia is selected
from the group consisting of pneumococcal pneumonia, streptococcal
pneumonia, staphylococcal pneumonia, pneumonia caused by infection with

Haemophilus, and mycoplasmal pneumonia.

80. The method of claim 77 wherein the disease or condition is

acute respiratory failure.

81. The method of claim 77 wherein the disease or condition is

acute respiratory distress syndrome.

82. The method of claim 77 wherein the composition is

introduced into the lungs via a ventilator, vaporizer, or nebulizer.
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