ANTI M CROBI AL COVPQCSI TI ONS FI ELD OF I NVENTI ON This invention relates to
antim crobial conpositions. In particular, this invention relates to

antim cr ovoabloomm@esi tions contai ning nethyl gl yoxal andpcyaBmdemimsn,
including antimcrobial conpositions containing one or nore materials wth
a methyl gl yoxal presence and one or nore materials with a cyclodextrin
presence. Particularly contenplated are antim crobial conpositions

conprisi ng manuka honey agnNPRIRPROBIATEEMEBOSIHRNsW th a net hyl gl yoxal
presence, and cycl odextrin. BACKGROUND OF THE | NVENTI ON Manuka honey is the
nat ur alFimemeERINvENBI@Koduced by bees whi ch gat her nectar from manuka
bush (Lept ospennum scopari um grow ng throughout New Zeal and. Thi s species
is al so foum ihvenAus tdatd @,anviereitl kemhosigynsi s ikpoveulaundierindintiberdnts thames,
such as Jel |l ybush honey. It contains constituent actives that exhibit

st abi | isnymicrohif soppegiers soohinfrgancthyllgenal anybeytlpfextijinjincdudingpnyimicrollc. |t
has _been reported that manuka honey inhibits the growth of Staphyl ococcus
aur aus com@m%%a%fl@%mw%wr M Hngélﬁlé PTG raetéﬁgIWOXﬂéP@seﬂge aﬂdrw OrgRIC Med.

1994, 87:9-1 Idt t f tt t J (O
ranuka ) HAS Bt prout, %fﬁ%'cﬁ”%‘é&‘é R e A

Manuka B 95 m%ulél%n ﬂsod%.’: Qﬁ bl MNP Q‘mf/ §iy%ﬁ§1 'B%SQ&E' mpacterial

activity exi sts manu one In addi t| on unst abl e

ant i -b@g;@lgcqéxgﬂn_ activi ty reported in aII honeys that is believed to be due
to hydrogen peroxide. Recently, it has been reported that nethyl gl yoxal is
t he doBAGKGROUNIDROISPEHE INVENTIGRCt eri al constituent, MIl. Nutr. Food
Res. 2008 Apr; 52(4) 483-489. Methyl gl yoxal has been suggested as an

ef fléct i ve addnuka bomeliisathe hmgraétj@@mt\xz}mfh matelnegidiyliskewltieh gohaenrttasobut i on f or
washi ng or industrial use disinfectants conprising food additives or

i nt er nahanalyebitshi (h@f%mmwawég@mmr%Mqté\m 4enlayp 0BBis FAGS:s Avpdso

Unexam ned, publicati on JPH8-239 It h s been reported t tural y
pr oducdei b WS@W&W ﬂ? }%Pé‘ﬁw Habm Mg f%;erﬁﬁa@aéﬁ%%& IP/EP t
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15 pylori, and Escherichia coli, etc. ]. Roy. Soc. Med. 1994;87:9-12.

Identification of the antimicrobial constituent(s) present in manuka honey has been difficult,
and it has been referred to as "Unique Manuka Factor" or non-peroxide activity (NPA). This is the
anti-bacterial activity which exists in manuka honey in addition to the unstable anti-bacterial activity
reported in all honeys that is believed to be due to hydrogen peroxide. Recently, it has been reported

20  that methylglyoxal is the dominant manuka-specific antibacterial constituent, Mol. Nutr. Food Res.
2008 Apr; 52(4) 483-489.

Methylglyoxal has been suggested as an effective antimicrobial ingredient of water-soluble
detachment solution for washing or industrial use disinfectants comprising food additives or internal
agent ingredients, Unexamined publication JP2008-7408 and Unexamined publication JPH8-239693.

25 It has been reported that naturally produced methylglyoxal is contained in dairy products and
fermented products like beer and wine at the concentration of 3 to 11mg/ kg, in roasted coffee at
the concentration of 23 to 47 mg/kg, and in manuka honey at concentrations of 38 to 761 mg/kg.

Therefore, with this high antimicrobial activity, there has been an expectation that manuka

honey can be used for the treatment of skin and wound infections caused by Szaphylococcus anreus by



honey can be used for the treatnment of skin and wound infections caused by
St aphyl ococcus aureus bytopical application, or for the treatnent of
duodenal wbceroo4¢mstric ul cer, gastric cancer and so onPCRUBHUI/DIA458

Hel i cobact erpyl ori, through ingestion. However, for manuka honey to be
effective, frequent application or ingestion is necessary. For these and
ot her applications it would be desirable to have products and conpositions
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durations. Accordingly, there is a need timcrobial conpositions,

i ncl udicagell Bp$R/iSMiAr3L tfrohighis Gestidn. tHGy dvEQ Bl rTRMuk Ohory YAbE effaeriod, ralyseases

and di sorders in which mcrobial activity is associated or inplicated, and

t hose spplicatibeofiogestiseisinacasont. r didritdrge mdotbbnd pligdpod iatvoolkd$e dakitable tahevabl e
to support the nmaintenance of antimcrobial activity or augnment
ant i m ¢rebicaland cpinppiijonsiin whishghe ajrderpbigfacting ip mageained; wgaﬁahlsof@rﬂ@gpr ovi de
antim crobjial conpositions, including stable antim crobial conpositions, or
to at F@&@Pnbrovide the public with a useful choice. SUMWARY OF THE

N O e B P R e N LD Y SEERAth one
enbodi Qﬁé‘&eau%@rﬁt ﬂ%%{fétgF?&F&Les%ﬂﬁrﬂﬁgfdgh% W%%'ﬁ%i'cﬁ)%ﬁl QJ&%qf{s JRLG aBEerials
y . odinent, t

conpri si ng net gl yox n one e e material conprising

et hyl ghy@sald, 431 IBRUKAHIORE Yise ihRoRRESMTBRAVHTR L pulliishs RHK & RBRQY shid
met hyl gl yoxal concentration of greater than abou? 30ny/ kg, than about

38/ kghe inhiarenai@uif a4@AGLdoh aakaubr SFBhkehtindbobihl £amg/. kg, about 70ny/ kg,
about 80ny/ kg, about 90ny/ kg, about 100ng/ kg, about 150ng/ kg, about
200fy/ kg, abieat oREOTY/tkgpreabouny e80Ty bkeyideatnomicr@5@ngipgsitiadsoinclud®grgbkg,
about 450ng/ kg, about 500ny/ kg, about 550ng/ kg, about 600ng/ kg, about
650ny/ kgtimgsdia! cropaiay, otdbauleast Botvsickhe Patis tithgooaty! Kipiccabout 850ng/ kg,

about reater than about 1000ny/ kg, greater than
about %gggﬂ@¥§659€&g%@3£R5ﬁ35998gut 1200ng/ kg, greater than about
1300nmg/ kg, Qreater th about .1400ny/ k eat er. t.han. about 1500ng/ k
oreater ChananEar TeoUNGrRY 15 aat B AR S Bo Tt OB Ry~ gT L BP Hhan

about 4@99&@%5&bmﬂ&§85&&nﬁban about 1900ny/ kg, or about 2000ngy/kg. In one
enbodi nent, “the manuka honey has a NPA rating greater than 10, than 15,

thap 20, In one embodiment, the antimicrobial composition comprises one or more matetials
comprising methylglyoxal.
In one embodiment, the material comprising methylglyoxal is manuka honey.
In one embodiment, the manuka honey has a methylglyoxal concentration of greater than
about 30mg/kg, than about 38mg/kg, than about 40mg/kg, about 50mg/kg, about 60mg/kg, about
20  70mg/kg, about 80mg/kg, about 90mg/kg, about 100mg/kg, about 150mg/kg, about 200mg/kg,
about 250mg/kg, about 300mg/kg, about 350mg/kg, about 400mg/kg, about 450mg/kg, about
500mg/kg, about 550mg/kg, about 600mg/kg, about 650mg/kg, about 700mg/kg, about 750mg/kg,
about 800mg/kg, about 850mg/kg, about 900mg/kg, about 950mg/kg, greater than about
1000mg/kg, greater than about 1100mg/kg, greater than about 1200mg/kg, greater than about
25  1300mg/kg, greater than about 1400mg/kg, greater than about 1500mg/kg, greater than about
1600mg/kg, greater than about 1700mg/kg, greater than about 1800mg/kg, greater than about
1900mg/kg, or about 2000mg/kg.
In one embodiment, the manuka honey has a NPA rating greater than 10, than 15, than 20,

than 25, 20, 27, 28, 29, 30, than 31, 32, 33, 34, or greater than 35.



than 25, 26, 27, 28, 29, 30, than 31, 32, 33, 34, or greater than 35.1n
various enbodi nents, the cyclodextrin is al pha-cycl odextrin, or the

cycl odextwOrzoiog4gmama- cycl odextrin, or the cycl odextri nPC3/Iprooyesiissas a
conbi nati on of al pha-cycl odextrin and nmra- cycl odextrin. In one

enbodi nent, the cyclodextrin is chem cally-nodified cyclodextrin. In one
enbodi nent, the conposition conprises fromabout 10.0% to about 99.0 %wm
manuka hon@Mvm&ﬁm%ﬁ%b@ﬂ%n&ﬂ@@@hﬂ&ﬂ&§mi£BEh&BﬂPQ@hﬁh9ﬂwﬁ9§kkﬂéﬁﬁnkr0”‘abOUt
0.003%v to about 0.2 %w nethyl gl yoxal, from about 0.003%w to about O0.15
%t metoanmh@lopersadsirisd, 100 MAcak U lexBi0il 698ntta® 2 abB@BIna fbnlSf WdMa-dyabIKEH yrexal |
from about 0.01%M to about 0.15 %W, from about 0.02%w to about 0.15 %,
f r om abomina@y038atrit.0 about 0.15 %W, from about 0.04%w to about 0.15 %,
from about 0.05%u to about 0.15 9%, from about 0.06%M to about 0.15 %,
f r om about 100079mbodigeahdgtcydodsstromip chanpioly alyplificdoryogdenttit. o about 0. 15 %,
or from about 0.09%w to about Q.15 % nethyl gl yoxal. I n one enbodi nent,

t heSmet hyl i Yo% SRPeERE RN heiceMRPL RPhCAARISE R HgR agpu@.oc%%w PUFI7IVomt  per
antinicrobkaL conposition. In one enbodi ment, the conposition is a consuner
good. I'M'6h%"EHBodi ment the composition is a food, drink, food additive,

drink addi ] ye,,di &“D%Hi}éleﬁ{égt?ﬂeEc‘ngpksiﬁ&}’&{rﬁcéﬁs@ﬁﬁ%m%8&%@3%{%% ﬁl%utfogojf%%e

nut raceuti cal, medi cament maceut | n various enbodi nents,

CONPOSigh ol N1, BEnf Moib. BdR ek f Brab8id). 15 %P hiedlylgly@kal PREARLEER.006%wt to
adm nistration. In one enbodi ment, the conposition conprises one or nore

addi ti aBadht 0Bt Yotk BlctiylghloxadgRedth Sbodt).(Neverhbelit Bt wt, idnCampes.02Y.entd S a
pharmaceutical conposition. In one enbodi ment, the conposition is or is
pr é8entabpyr (al Srfédi, dalm deorit 683 Grvt @o mhedit 646 supfyby, abbac).Ubwgrodibsitrif. Ectoant s,

, _and surgi cal w pes, bandages, dressin and the like. In

cl eani ng agents S,
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i ndustrj sol uti ons ch _as ¢l eani or descal j solutions. In a second
aspect Otﬂf(%o“rtﬁ% ?ﬁtﬁéﬁmﬁa&&gﬁt Qe i T M%%ﬁo%ﬁ ff%ﬁg%wgi@ftﬁa

"an“kaa,8&%%&9%9¢%%§5?%%§&T!”"” anot her aspect, the present invention
provi des a fmethod o eparing a conposition

In one embodiment, the methylglyoxal content is within the range of 0.006%wt to 0.079 %wt
15 per antimicrobial composition.
In one embodiment, the composition is a consumer good.
In one embodiment the composition is a food, drink, food additive, drink additive, dietary
supplement, nutritional product, medical food, nutraceutical, medicament or pharmaceutical.
In various embodiments, the composition may be formulated for oral, topical, or parenteral
20  administration.
In one embodiment, the composition comprises one or more additional antimicrobial agents.
In one embodiment, the composition is a pharmaceutical composition.
In one embodiment, the composition is or is present in a medical device or a medical supply,
including disinfectants, cleaning agents, and surgical wipes, bandages, dressings, and the like.
25 In one embodiment, the composition is an industrial product, including industtial solutions
such as cleaning or descaling solutions.
In a second aspect the invention provides an antimicrobial composition comprising manuka

honey and cyclodextrin.



conprising met hyl gl yoxal and cycl odextrin, the nethod conprising adm xi ng
nmet hyl gl yoxal , or a material conprising nethylglyoxal, or both, with

cycl odextwOreoovo4a04aat eri al conpri sing cycl odextrin, or [POThB2009703#E8
enbodi ment, the admixing is of a powderj zed material with a nethylglyoxal
presence with cyclodextrin or a material conprising cyclodextrin, or both.
In one enbodi nent, the adm xing is of powderised manuka honey with

CyC|Od?XtrHHan&ﬂagﬁﬁxémﬂ%&%&ﬁpﬁymﬁﬂﬁ, _i@%@mﬁ&ﬂ@&h?ﬁ%p&ﬂ%anﬁlEﬂh&ﬁry step
of drying manuka honey prior to or during powderising, such ag by

l'yophi |cbﬁ@tii;i@% mecBRToBx ARl BEloddeminythe aldiam, cobleRBe 2dhkipdneBlGlyodal caRot her
enbodi nent, the nethod conprises the additional step of drying the

adm xt unaeriab cghprésngoyethylgpdiial, iog Bbthowith symt@lyxalinyir ngoatced dnyndprastriganclodextrin,
freeze-drying, etc. In one enbodinent, the nethod conprises the further
step oforpothderising the dried admi xture. In one enbodi ment, the method
conprises the further step of,granulatinggthe dried adm xture, o

, r of
gr aful at i nd™ CRePBABENs B 24 HPE2 PPYRIGHe Bitsdl weht methilglyret! Regence

‘ the further st f tablet] lating the dried
i xt 078, OVt B BEEA <GP RapCUR R Py TRE: powder | Sed adm xture, or of

tableting qr ,encapsulahi ng a‘ﬂﬁ'&it iggywcgeqis@adgmkmneg PiaRRINEL gspect , the

present invention provides a ne reating or preventing a m crobial

di sease or 1dLa0LEABSdimbRe HIBLAREH EMRESTRGr AT SEEHF MYinkCrAuRMR)RET 1N
need thereof a conposition conprising nethylglyoxal and cycl odextrin. In

anot herprias peetduribh @opdasent suchueh lyophii o, deay-dryimy Betydhtidgy, eaokiddgnmound
heal i ng, the nethod conprising adm nistering to a subject in need thereof a
corfposietd. on conpri si ng net hyl gl yoxal and cycl odextrin. In various

enbodi ments, the conposition may be directly applied to the wound, for
exanpl e by It epptber cnghodineatthe methedichmpiignsnet siditogalseardidngng ths sdeixtese,

oL ool SERLLE10, e e % etarple By appl et o o panaages,
iﬁg;’ﬁggi conh QY 488, A 18! %qngtg(%d ARl R el ‘Eteo%ggg&c?er{s“#g: [QDE5, Lhe
nprising contacting e o or nore m cCrobes W a conposition
admixture.

15 In one embodiment, the method comprises the further step of granulating the dried admixture,
or of granulating the powderised admixture.

In one embodiment, the method comprises the further step of tableting or encapsulating the
dried admixture, or of tableting or encapsulating the powderised admixture, or of tableting or
encapsulating the granulated admixture.

20 In another aspect, the present invention provides a method of treating or preventing a
microbial disease or disorder, the method comprising administering to a subject in need thereof a
composition comprising methylglyoxal and cyclodextrin.

In another aspect, the present invention provides a method of promoting wound healing, the
method comprising administering to a subject in need thereof a composition comprising

25  methylglyoxal and cyclodextrin.

In various embodiments, the composition may be directly applied to the wound, for example

by topical application to the wound or surrounding tissue, or indirectly applied to the wound, for

example by application to bandages, dressings, surgical equipment, and the like.



conprising nethyl gl yoxal and cyclodextrin. In a further aspect the present

i nvention provides a nethod for controlling one or nore m crobes present on
or in a swbzbreuel42whet her ani mate or inani mate, the nmePoDABDONPIHHIE ng
contacting the one or nore mcrobes or the substrate with a conposition
conprising met hyl gl yoxal and cycl odextrin. In another aspect, the present

i nvention provides the use of nethyl glyoxal and cycl odextrin in the
preparat'OﬁnQﬁmﬁxgﬁgk&ﬁﬂgPRméHh%@H&ﬁlIB%dHﬁﬁnaﬂoﬁmﬁxkhﬁém Bhe &f mbre

m crobi al di sease or disorder. In another aspect, the preséent invention

pr ovi desicioBes, usen@hodredhiyd s oy@xakd@ntle ox€ bodex hichbbefiwithe cpihppatiat i on of a
medi canent suitable for use in pronoting wound healing in a subject in need
t her eofcomprisiopecanyppdikaend cyddiextise i s of a m xture of nethyl glyoxal or a
mat eri al conprising nethylglyoxal, and cyclodextrin. The present invention
further prdvedesharetiey] the pralt imneieyrbodext mithofl der congollipg anrhernmnost a

m crobi al di sease or disorder. The present invention further provides

met Ry| GRGIORE PT&IFET &Y e BdeXPHTaf FEFhET BHBLE RGBT HEaPFthgd FORRIh) ect i n
need thergqg.tgt i S iIntended tha% refe{qpce to a range of nunbenilqgsckosed
her ei n ‘PR BP0 AOES TP o d8° I B ST R eS IPer BP L AR Y S S Ty B P Bhal
nunbergtwﬁ%?&ﬁx%@at range (for exanmple, 1, 1.1, 2, 3, 3.9, 4, 5, 6, 6.5, 7,
8, 9 and 1 and al so any range of rational nunbers within that range (for
exanple, 214 Qn&herlaspect,@h ése%ﬂglvéit%ntﬁ?pﬂdgs)m@m10ftr1t'b%{y@§lﬂfx§l1 andlclc1saRedAaRges
of all ranges expressly disclosed herein are hereby expressly discl osed.
These ahep@pdryti@xanpheBcaafennhiathble Sorspedi thi e@hthient sit-endeshiadideat br pesdedbl e
conbi nati ons of numerical values between the | owest val ue and the hi ghest
vallle enuménate@terarspect,chdpresonsivderadrouddehexyrod ssdtlyyldteatleddicpclodexgin in
application in a simlar manner. In this specification where reference has
been nalePiepArpEIeta BEEEicnEatRpASOr use Hepromwtiag rarndecdingintassubiset i mpet
sources, of information, this is generally for the purpose of providing a

cont extP¥6t" di scussing the features of the invention. Unless specifically

stated ot horw o, reference t g such. external documents | s not, Lo, be
construed as ‘ah adm Ssi on that suc ocunentsy- or suchn source

of i nf orn@g}lg%xaj P PRI }isdi ction, are prior art, or formpart of the
common general know'edge in the art.

15 The present invention further provides methylglyoxal and cyclodextrin for the treatment of a
microbial disease or disorder.
The present invention further provides methylglyoxal and cyclodextrin for promoting wound
healing in a subject in need thereof.
It is intended that reference to a range of numbers disclosed herein (for example, 1 to 10) also
20  incorporates reference to all rational numbers within that range (for example, 1, 1.1, 2, 3, 3.9, 4, 5, 6,
6.5,7, 8,9 and 10) and also any range of rational numbers within that range (for example, 2 to 8, 1.5
to 5.5 and 3.1 to 4.7) and, therefore, all sub-ranges of all ranges expressly disclosed herein are hereby
expressly disclosed. These are only examples of what is specifically intended and all possible
combinations of numerical values between the lowest value and the highest value enumerated are to
25  be considered to be expressly stated in this application in a similar manner.
In this specification where reference has been made to patent specifications, other external
documents, or other sources of information, this is generally for the purpose of providing a context
for discussing the features of the invention. Unless specifically stated otherwise, reference to such

external documents is not to be construed as an admission that such documents, or such sources of



The invention may al so be said broadly to consist in the parts, elenents
and features referred to or indicated in the specification of the

appl i cat iw0,20iomdisos2dual |y or collectively, in any or al lPCEoBRmioseistsins of
two or nore of said parts, elenents or features, and where specific
integers are nentioned herein that have known equivalents in the art to
whi ch the invention relates, such known equivalents are deened to be

i ncor pok@tadidaeieip glﬁgdﬂcﬁod DdipHodual %o S bad OF 12 -coﬁﬁlr@rgepéé%b%d n@Re THE

FIGURES Figure 1 Antimcrobial activity agai nst Staphyl®ococcus aureus of

anti m grobi al conposition A are shown (Test results). Control; Al pha-CD
(4.0W vy ; Manuka honey (3.27Ww/v%; > < Antim crobial mxture A (Manuka
honey 0. 82 Tt w¥enébrpinay T e Qidbredgly to* colsibi intler oilpis adlenmdneg andefeAufeMearierkal
honey 1.64 wv% aCD2.0wW v%; Antimcrobial mxture A (Manuka honey

3. 27w Vot indishigd Db e sxgifiagion of thnaprticetabindividviabot ercellectifNpiukey drodey 7. 14
wv% Al pha-CD8, 7w v% . Figure 2 Antim crobial activity against

St aphy IS6EGERHNSA BA ST Bran Yt RF SIS sETIEH G KhaieaPediintegTe ate

lts). . Coptral; -CD (4. %N, M ! 3. 27TW VA ;
ot i mi VR Bt e AR (RO N o s VSR ARt S gy o
Ant i Groblih, TLSLURS: & LVROMSS DORE T da MM AL P8, 7 V00 i ure 2

Anti m crobi activity agal ns t ap ococcus aureus of antim crobial

CONPOSIERIEF BEVCRIPNGUN OeTHE ¢36iUrRs Control;  Gamma-CD (4. 0W v%) ;
Manuka honey (3.27Wv%; > < Antim crobial mxture B (Manuka honey 0. 82

W v%  EEgte-1CDIA @M B activiAiohifd Ch@i/adcc i s feanBrrof dveisinkaniporsigyn A.64 W v%
Gamma- CD2. OW/ v% ; Antim crobial m xture B (Manuka honey 3.27w v%

Gartfia- GDawD/ (N3 resiFisgur® Condmol;imilphobilh4.(actviyi AyMageiahoheySBagvy Vv oE oceus
aureus of antim crobial conposition A and antim crobial conposition

sol ut i evinEcrgbial mixgure Aoinpiadkancy 888 /s Yo, A0 WAVE Uk A nRsHagbid mizmre

w vy ; n power 14W v9% ; > < Antim crobial mxtur ( Manuka
honey ﬁ%ﬂ#%%ﬂeﬁllp\,@@” (YZID/OQ‘%%% £o); 8 tfrfnﬁfog’fagff?%?rerﬁ &Wga ﬁor(%nuka
honey 3.27 wW,v% A - 0,0 %.: . Antim crobiagl m xtur | ut,,on E
(I\/tanukfa?"ﬁ217?)V 53//0’ éqpfﬁﬁ{%@w V{fﬁ% é@mfﬂ\%m\l}‘%l xtute tﬁ%{pg)rflé)ﬁ?yz'ﬁ%w&ﬁ’r e sol ution
F (MO eyps. A&/ hv% A pha-CD8, 7w/ v%.Figure 5 Antimcrobial activity
agai nst St aphyl ococc>us aureus of antim crobial conpositions A and
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Control; Manuka honey

shown (Test results). 4 Control; m Alpha-CD (4.0w/v%); A Manuka honey (3.27w/v%); ><
Antimicrobial mixture A (Manuka honey 3.27 w/v%, Alpha-CD 4.0 w/v%); * Antimicrobial
mixtute A (Manuka honey 7.14 w/v%, Alpha CD8.7w/v%).
Figure 3  Antimicrobial activity against Staphylococcus aurens of antimicrobial composition B are

20  shown (Test results). 4 Control; m Gamma-CD (4.0w/v%); A Manuka honey (3.27w/v%); ><
Antimicrobial mixture B (Manuka honey 0.82 w/v%, Gamma-CD1.0 w/v%); * Antimicrobial
mixtute B (Manuka honey 1.64 w/v%, Gamma-CD2.0w/v%); ® Antimicrobial mixture B (Manuka
honey 3.27w/v%, Gamma-CD4.0/v%).
Figure 4 Antimicrobial activity against Staphylococcus anrens of antimicrobial composition A and

25  antimicrobial composition solutions E & F are shown (Test results). 4 Control; m Manuka honey
(7.14 w/v%); A MGO Honey power (7.14w/v%); >< Antimicrobial mixture A (Manuka honey
7.14 w/v%, Alpha CD 8.7 w/v%); * Antimicrobial mixture A (Manuka honey 3.27 w/v%,
Alpha-CD4.0w/v%); ® Antimicrobial mixture solution E (Manuka honey 7.14w/v%, Alpha-CD8.7

w/v%); + Antimicrobial mixture solution F (MGO Honey 7.14 w/v%, Alpha-CD8, 7w/v%0).



(7.14 Wwv%; Antimcrobial mxture A (Manuka honey 7.14 w v% Al pha-CD8, 7

Wvy; > < Antimcrobial mxture A (Manuka honey 3.27 w v% Al pha-CD4.0

w vy ; * wotnmasabi al m xture solution C (Manuka honey P8TAB200/094458

Al pha-CD4.0 wv% + a CD4.0 wv% Anti-mcrobial mxture solution D (Mnuka

honey 3.27w/ v% Al pha-CD4. 0w v% + Manuka honey 3.27 w v% DETAILED

DESCRI PTI ON The present invention is based on the finding that by adm xi ng,

for ex bR PN ndthX b Q&Qit?%’éﬂ{%{ 5%}@&05;)/}%@%'0@5@&19{8%&& §<S1ﬂ1905_[7€%§1§'}&| Qljyoxal

and materials conprising cyclodextrin, the antim crobial activity of the

or i gi nahtimekeHidl@bpbricH sdheRst CrRIDUrakNGeh AlesERAEr all Y onsok mManeed hodhus,

antim crobial conpositions of this invention maintain or enhance the

ant i m ¢7.0bival%ogcA iAtitnyicrobiabmixgirnadl (Mretkyhgley GAalw /oo, iidlarClad,s with); ><

met hyl gl yoxal contai ned. Accordingly, provided that the antim crobial

conpos ititererohirbmixgra Glaedkslyngs IZ% wWie"s dilnbalitadp or/ vEdidi Msnicebiabmitterea

mamral i an subj ect, for exanpl e they consist of nateria“§ that are safe to
i h

t hedhurigttipdtyMappgyhangn3 e vy CRAUFAE (Ui gAY 6 Pob AP e uner
ds, such b o f t.he |1 Il h i,cal
goods, Ul B8RRI Pl U T

nmet hyl gl yoxal or materials with a nethyl gl yoxal presence is maintained in
t he conpositions of the invention for a sustained period, the dosage or

frequensyTAILRHDRESERIRITION Of the conposition can be reduced, or higher
efficacy provided or both. And further, other enbodi nents of the invention

provi de antlihgipedsediidtendomBosidd @nse findiAd Hat Badmiking bt statipdd byussingf @
exanpl e, where conpositions conprise industrially avail able or acceptable
mat!8r i glosrdeBuiedy mecmplb spinporsisg wamylgowd edd foferinln duspridieg cyploddudt,shsuch as

di sinfectant for cooling water or washing water in the industry, or in

var i ousniipEgdtial jaglvityob dessiggakmenals 6 af lsos eaglgingdeef ireferRly ingthangede phr ases
"antim crohial conpositions" or " osi tjons having antinicraobial .
activity" (&géaﬂvﬁfc& Hangeatigrs @ﬁ@"?w)ve%ﬂtfﬂ%m%ﬂrﬂf%ﬂlmﬂ&ﬁ SAtRIEALe any
ki nd of conposi.tians | opg as the antim erobial conpositions are either
antiniép%ﬁﬁagoggﬂ%6%?¥ﬁ% %QE%h %Pﬁ¥%ﬁ§%neﬁ§%%r§%§gwmg%§ cycl odextrin or

antimicr Obiﬁé&'coﬁi?@g?géot«id% Phat %%ﬁh&ﬁd?&iﬂ%&?hé}h&m%é 2 TBLYGLY 2% sujrable
cont ai ned andcycl’odextrin. Conpositions which maintain or enhance the

or ingi Nabr AMihiBE0ab almaehiiMh kb, RERWPH KeXadnser o MBttedl st A §lfe to the

nmet hyl gl yoxal contained are particularly contenplated. The term "and/or"

can neanmaanddy,alicy'cat be used for manufacturing antimicrobial consumer goods, such as beverages,
foods, and the like, as well as pharmaceutical compositions, drugs, and the like.

Since the antimicrobial activity of methylglyoxal or materials with a methylglyoxal presence is
maintained in the compositions of the invention for a sustained period, the dosage or frequency of

20  administration of the composition can be reduced, or higher efficacy provided or both.

And further, other embodiments of the invention provide antimicrobial compositions
formulated for industrial use, for example, where compositions comprise industrially available or
acceptable materials. Such compositions can be used for industrial products such as disinfectant
for cooling water or washing water in the industry, or in various industrial processes known to those

25  skilled in the art.

The phrases “antimicrobial compositions” or “compositions having antimicrobial activity”
(used interchangeably herein) of this invention contemplate any kind of compositions, as long as the
antimicrobial compositions are either antimicrobial compositions containing methylglyoxal and

cyclodextrin or antimicrobial compositions containing materials with methylglyoxal contained and



The term "conprising"” as used in this specification neans "consisting at

| east in part of. When interpreting statenments in this specification that

i ncl ude twet2otoarm42t he features, prefaced by that term PoTABRZINY/B8I4at8eENt ,
all need to be present but other featugps can al so be present. Rel ated
terms such as "conprise"” and "conprised' are to be interpreted in the sane
manner. The term "control" or "controlling" as used herein generally
Ponpreh§a9&xaﬁ§zﬁﬁlbngmnﬁﬁaph%gmﬂg&x%m%%a&%bﬁghﬂ%&&ﬁ@k@bﬂdﬁ L on or
inhibiting the rate and extent of such infection, or reducing the m crobial
popul atrh@hylglsdi@horasatéridld GiflORetlylgBoRA cakthiabd Pk @seRblatncferBflatdd.body or
structure, surface, liquid, subject, etc, wherein such prevention or
reduction iThetdren Tanflfot’ iconmes) “aad” popul’ati on(s) is statistically
significant with respect to untreated infection(s) or population(s).
Curative t rldaterentcomprisingoascued @rmbis apeéficampreherngkgnsissug it leshinrmelt ofs
achieved by increased nortality anmpngst the m crobial population. An

"of Pect' Ve EIFERIAENS SAUCHYS Wripl ﬁPeCrfgam%@atlfle}u%W%ﬁeﬂwg? BT RICBFSERE . The
interre e%tti onishi% oft dosaglens for anri m%l g taregl unans b?szjd on_m klli grans
per net &t CHUL AT SHBolyTSUFE SeRY P HRYCHTT BT 1y Ere P aRc ey Relp?

(1966) . rf -ab> c p 1 ] m hei ght and
meighttgﬁggﬁg§%u6?% ?% %g%,ggmgﬁfgégggﬁk??%%é ggﬁgg%qéggg§Lé%arnaceuticals,
Ardl ey, NewnhYQk, «cbdOr o» 3dontfsliingCehi ¥ed UOSRScALSR MRk ehcASs pRCQERALZzed by
those skilled in the art, dependent on route of adm nistration, excipient
usage, rafidingh@ dridi@tinAmidrislhlGatectieVirGahibiaty thseste AR ettentiofchdhdectidQbr
exanple but is not limted to, any tenporarily or permanently inplanted
deviPce redvcmgahe mirrebid popwawm, sauvhrmak niosbial fapulagxa ppsentsit entrsg bddl droons,
prosthetic heart valves, annuloplasty rings, grafts, shunts, sew ng rings
havi ng sgP¢thcotisiae, igafysypisthasevhqige sed prownies peicdpciopiic therels Ps,
stents, nedical .| eads, orthapedic plates, catheters, cenakers, sutures,
and/ or PRRYA ) & SR EgFieP R ST8gEiPAY e igistield ERnPiENGe a

fabri c overlayer of Ay hype el pding,f orexaml ¢ asheath,ang
encasen”en%, a Iaayer, or a coatlng, suc ¥ha (i e rabric overlayer is in

cont act, W.fih, m%héﬁMﬁoQQgﬁ%H&@émSUCh as blood. Alternatively, instead of
t he nedi cal "devi Ce i ncludin fabric overlayer, the nedical device may

i ngbude a nBShiffeeiclamoth’8s theRfdoahel@rdaab l-oRs bepeitceieet , TAE any ot her
structure which is capable of being positioned orinplanted at a target

| ocat i eerrélm@lndldip g doapesdvasdimhlannd Argets (baedbh anlligraimatpeamtit fphretiaif get

| ocations, target locations within solid tissue, and the like. Inplantation
at wourkddy swireh indesstibadiydircivpidmnds (1Y oparkddyyhdrdepraoar bapprapsaately

determined from height and weight of the subject. ~ See, e.g., Scientific Tables, Geigy
Pharmaceuticals, Ardley, New York, 1970, 537. Effective doses also vary, as recognized by those
20  skilled in the art, dependent on route of administration, excipient usage, and the like.

A “medical device” as used herein includes, for example but is not limited to, any temporarily
or permanently implanted device into or on a human or animal host, for example stents, balloons,
prosthetic heart valves, annuloplasty rings, grafts, shunts, sewing rings having silicone or
polyurethane inserts, polyester fabric encasements, stents, medical leads, orthopedic plates, catheters,

25  pacemakers, sutures, and/or any one or mote of the foregoing medical devices can include a fabric
overlayer of any type, including for example a sheath, an encasement, a layer, or a coating, such that
the fabric overlayer is in contact with body tissue or fluids such as blood.  Alternatively, instead of
the medical device including a fabric overlayer, the medical device may include a mesh, coil, wire,

inflatable balloon, bead, sheet, or any other structure which is capable of being positioned or



A "nmedi cal supply" and grammatical equivalents as used herein includes, for
exanple but is not limted to, any consunabl e product comonly used in the
practi ce Wb 20mdi4¢i42e, i ncl udi ng for exanpl e, disinfectarC3IBYyoy/nisgisdes,

| avages, solutions, dressings, bandages, and the like. As used herein,

"m crobial disease or disorder” refers to a disease or disorder caused by
or exacerbated by one or nore mcrobes, including those di seases or

di sor d%ﬁlaf?ﬁ‘ed‘é@é &hg&@f(‘)%atﬁﬁl, IHéﬁﬁin%Y&H%Qs!@ﬁla@{aﬁ‘%?ﬂ%@%@s,%trﬁ&‘rﬁ&%l&? Lad.Rynone or
nore m crobes. As ‘used herein, "manuka honey" refers to a honéy produced by
bees f ramtibeip@chiaiin 0flidf tdsoca@i the liRQ tIBSMBRIBH A $PPhds, Jubh RadUkFHEULBUnds,

Lept ospennum scoparium O her honeys with a nethyl gl yoxal concentration of
above abputiclbihgbkgmppretf er abl y above about 30ng/ kg, nore preferably above
about 60ng/ kg, are contenplated as suitable for use in enbodi nents of the
present i nvermeden! supphys apdgrabendioreguirddes iyusead hecindrgudes! fhectapldyitbees
both from Lept ospennum speci es and ot her species, or nmay be honey from
spedi edOpHBHFUION G YSRa R RGTY ICoBRLN ISt Brite BEcHa! madicing kR el v,

h whet her. k . Qqth i ted wit t hyl.gl I
honeys (S MRGTAIKS, OBl B sS) Auarent el o ety plyoal are
activity, %ng{gectﬁ er@in COEPR Bt ai%ﬁeg&p@hi&dérﬂ &% koOQdﬁéasé?‘orcﬁgH%Qé}ecg se?fb\é% .

. - r H n
conposition e tnvention, t rase "retalning antimcrobla ctivity

and gr amRtda&albyemt by aloehhgraRd if@tdiNatHoVeSisda 8 1oe @fsoddsrsi T hvndeshelo@ niRaN
that the agent still has useful antimcrobial activity. Preferably, the

r et ai Ne@mpehis\rd daubesl @lexd@fBtedaRut o3hordficrdbes. 50, 55, 60, 65, 70, 75, 80,
85, 90, 95, 99 or 100% of the original activity, and useful ranges nay be
sell@ct ed betsweehhary, ‘Thanukekencyataies t § boneg yarmvkce] byf banfratroht n8%artad flabrout
100% from about 50 to about 100% from about 60 to about 100% from about
70 to abhdateHes Lb-riemetissat Letre e ro0%er Angkys Momaapslidelgoat o about
10099 . For exanpl to be eful in_t resent jnvention a c osjtion
shoul d “PERSAITAIARTS PEs Bl «ﬁff@?faﬁﬁfrf@m DouF g keapordsdaB dhe s,

40, . 45’ab§ 0t.’6055g’ kqgfe %gte 7p(?ait d7215s’su1§a%le POS ’useg10.’em%(5)di ge%tsogf t}}eoor%ge%¥ intvpr%ion. This
ant i ni érobi al FViTy O THe™ori gl nal "ant'i‘m crobi al age%t, or “exanple the

mat eri al, GRMRLLSHAG BB ShYR%AlL We@é%%n&%io rp?rw;/}/z’s RERLEN LR,
conpositrons of the invention are cgpabl e of supporting I[)he mal nt enance of

usebul sparidsndch8tealonde frbmi shyci@fprbN@@n bk di Chediialo-agemtiedr 89 déshey. conpri se,
and can be said to retain antimcrobial activity, ideally until applied
usi ng tNermeEtdgdenceivbaplratedkher @horwiddharnmeaed with medpglpdxabiirca
conposition of the invention or a conponent of a conpositon of
contemplated.
When used in respect of an agent having antimicrobial activity, such as a composition of the
invention or a component of a composition of the invention, the phrase “retaining antimicrobial
20  activity” and grammatical equivalents and derivatives thereof is intended to mean that the agent still
has useful antimicrobial activity. Preferably, the retained activity is at least about 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, 99 or 100% of the original activity, and useful ranges may be selected
between any of these values (for example, from about 35 to about 100%, from about 50 to about
100%, from about 60 to about 100%, from about 70 to about 100%, from about 80 to about 100%,
25  and from about 90 to about 100%). For example, to be useful in the present invention a
composition should retain antimicrobial activity, that is, retain at least about 35, 40, 45, 50, 55, 60, 65,
70, 75, 80, 85, 90, 95, 99 or 100% of the antimicrobial activity of the original antimicrobial agent, for

example the material comprising a methylglyoxal presence. Similarly, preferred compositions of the

invention are capable of supporting the maintenance of useful antimicrobial activity of the



the invention, the phrase "enhancing antimcrobial activity" and

grammati cal equival ents and derivatives thereof is intended to nean that
when pr eswotoion4sdae conposition, an equi val ent anobunt oPCETARONDI4ALS on of
the antim crobial agent has increased timcrobial activity conpared to
that of the agent in the absence of the conposition (such as the isolated
agent). Preferably, the enhanced activity is at |east about 105, 110, 115,

120, 12R4im*EMiak e (()s%ﬁ%% cdApriscl At ca%%%;sai&fé&eta}@gnﬁndebeliaiLZcﬁim%%&auﬁﬁgﬂ 190,

195, 200% or no e original activity, and useful ranges nmay be

sel ect egdplhgtusre ihamyholls ddreseImad Hasin( f or exanpl e, from about 35 to about
100% from about 50 to about 100% from about 60 to about 100% from about
70 to aboutWh®O¥ed forospeatgutcoB8Potidombbilt: iriv@08hn ardedni@maldutco8Potimnaliout
100% . In certain enbodi ments, conpositions of the invention may exhibit
enhanc ek ianetitvncthe bhabe Gohindingantimiggebiplgctidyippd grapmatied sguigdent 205, 110,
115, 120, 125, 130, 135, 140, 145, 150, 155, 160, 165, 170, 175, 180, 185,
1905 195tivagEuhesel indrendse ¢ meamier Whet Bicar ingRe FYTRSFition: Fheslugilegt apapunt
anti m crobi al at%entf,thfor. exaggf e the material .co r.ilsi ng._a net hgltglgyoxﬁal

pr esends SRR S P pFEPET PR EENpBS TGS BINRH ALY ICRTAFE “CAPALI e of
suppor tth&%eh{‘jﬁ HRINLEARRGE Of, %Eiﬁé&ﬁ‘gsﬁgq% éﬁbﬁ{egt&g&lt). aGh it by, @F chidficed
antimcrobial agent (s) they c?orrprl_e, and can be“said to retain enhanced
anti m Gr@Rival 2:aGkd Aoty1051 el 13/ 12mtbs 18Pl edousisngsdt s, mes hesls 7o, 175, 180,
contenpl at éd herein. The enhanced activity (including enhanced mai ntenance
of act 1811y, 1M8Y200e8 bk indk¢ 6Mths YAGHY Y cRARNGSItust iBravgds inttyHecalBpenBEtvEeroinyt he
conpositions of the invention. As used herein, the term"stable" when used
i n1Pel aff itone tdua (Lorpowild,ifem dfout Betd 1hpent(00h freans ua 5¢ onpgosi 1iWn foapabl e
of supporting antimcrobial activité for 0preferably nore than two hours,
nor e t KaputRrieebeisdpe’e. Bomahry, 70go Rbeitd 00 Tfruwbeut 850 rbeirtd 001 gabites, 20
hour s, re th one day, preferably about two, about three, about four,
prefer &5?@:9583@%%%,9@- ﬁpéeﬁ?gf@?a%‘wﬂab@mp%ﬁﬂﬁﬂﬁ%%? PRy EB ‘ifthﬁ)”v\eek,
two week t hree weeks, .a month, or .longer, |t, ]l i that in
corta & ARSI RERr o Ciibie B el SRS harige [ieoLE FRP LRSS 18
anti m qugbjisgl 158ctdovidsy 1?(5?F1|75"} 186188 o8r RAL &RJ04, Q@fho‘i‘é)&smE hei AR l%t{%m af
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agent alone. The term"oral adm nistration” includes oral, buccal, enteral

andsi Ntth@o@asd hhmidibianhght 84 QAmplaehd @h@tial R3MPALiLS @ ncadml ke hrathen”

includes but is not limted to topical (including admnistration to any

der mal Sirephirldepraftred compestiak of trefiacalion silepibinecusporting thavenoesince of

intraperitoneal, intramuscular and intratunoural (including any direct

admi ni sthatckbmtingcbialrnivity) ofadanmfingicrogial agent (s) they comprise, and can be said to retain
enhanced antimicrobial activity, ideally until applied using the methods contemplated herein. The
enhanced activity (including enhanced maintenance of activity) may result from synergy amongst the

20  various components of the compositions of the invention.

As used herein, the term “stable” when used in relation to a composition of the invention
means a composition capable of supporting antimicrobial activity for preferably more than two
hours, more than three hours, 6 hours, 9 hours, 12 hours, 15 hours, 18 hours, 20 hours, more than
one day, preferably about two, about three, about four, preferably about five, more preferably about

25  six days, preferably a week, two weeks, three weeks, a month, or longer. It will be appreciated that in
certain embodiments, stable compositions include those which have antimicrobial activity for a

period greater than does the antimicrobial agent alone.

The term “oral administration” includes oral, buccal, enteral and intra-gastric administration.



The term "pharmaceutically acceptable carrier” is intended to refer to a
carrier including but not limted to an excipient, diluent or auxiliary
t hat can we 2atwismi4et ered to a subject as a conponent of paTaBmoRsi4sson of
the invention. Preferred carriers do ne{ reduce the activity of the
conposition and are not toxic when adm nistered in doses sufficient to
deliver an effective anount of nethylglyoxl, or, when adm ni stered, of
anot her - antgip GL o0, Aln: @08 RhinisHAGo4 S Al d RIHRARLS m&t&ﬁmﬁe@tmq&duaagm
granmati cal equival ents thereof when used with reference to the t hods and
CONMPOSiatindfigira@bn tdayRica8 8N dpid AMEIN: inQko GO MreP| albestahdtok aveseuaund heal i ng
in the presence of a conposition of the invention than is or was observed
i n t he iabperivecdfin@arooupesidd iomatohotdbindndent anp dircdaimexanpbe o atunefurjact ory
wound -that is, a wound resistant to treatnment or healing - exhibits
|nprovedﬁmeﬁMﬁﬁg fol l ow ng application of a conposition of the present
invention. Preferably, wound heallng is inproved by a statistical
si gAi fi cant! hﬁﬁﬁﬁhtpha%etteetlﬁ aceeat@ blg etftiewﬁ@tead%a e %Wéﬁﬁreatre&l t%évut
S|ngulartp tglt dgr ﬁThe Hernk %3@$%t21t tended to refer
to an aninaf" ;S)raé‘feé?IBtSP uer%%%‘ﬂm HoPy B 8f &R e R * CEMBARTon
ant mal 9t ¢ tiﬁ][IB{En Shetd i mpant.on &m&@ténm@e@% {Rlifiy Méc&g& fhghses.
an su

Q her jects inclu an agricultural anim I'ncl udi or se,

a pig, _aﬁd SRERR toxi IRAL adnfniGOMWd 1@d&%§3§ufﬁaént% HOWes aDEFFR T ARREALBF Y ani mal ,
including a nonkey, a rat, or a nouse. The term"treat" and its derivat i ves

shoul d d@hlgli&d, ket admitifieded, Jdnaadesintipossbibl gegont ext . The term shoul d

not be taken to inply that a subject is treated until total recovery.

AcdBr di ngl yihe'termegirdmbreoading hierokiidesgmaimtiail njnglatsbibjcetvhe dicd sabe

progression or synptons at a substantially static |evel, |ncrea5|ng a

subj ectrefsrengg t© the Mmedody erdconirettiony aft the ﬁreaﬁaﬂ@tenmremm@ﬁewnﬁr% orsed of
tonms qQr severity of a particular ition, ext endi ng

t he sy
pat | en{Lp cding in, fheRresgpee (iffaéomPH%B%P %&tﬁm @ﬁ%e %W&aatiffteﬁét Hﬁéeseeﬁeof

nalntenanc 0o health for sens |t|v ndi vi dual,s. and bui{ di t am na
for di $east O%%%gen T Oh “AS mh%edmﬁnwgi%rta¢%yvaTcy hﬁﬁgﬁ%w?ﬂ“hﬁ%ggﬁﬁenent of

ant i bagfefh @k oALLkiY, %t&}gﬁ&q lRed hEz% %Ma%% %ﬁca%bﬁ\é?gc&ﬁ L offh@ct i on
t hereof determ ned telative to phenol eqU|v g ts in an agar plate

di fibusiR@c@ssaniom X aRBlYwHSRh@lind i @nplavertty Ofarkhellelkhigesm: andunt.
conpositions of the invention may be used in the treatnent of m crobi al
di seases ofThditaor A8 sollomdngxr oumt @nwanptdesreakingdar captirildoegnt both. mi cr obi al
' nfection. The term “subject” is intended to refer to an animal, preferably a mammal, more preferably a
mammalian companion animal or human. Preferred companion animals include cats, dogs and
horses. Other mammalian subjects include an agricultural animal, including a horse, a pig, a sheep, a
20  goat, a cow, a deet, or a fowl, or a laboratory animal, including a monkey, a rat, or a mouse.
The term “treat” and its derivatives should be interpreted in their broadest possible context.
The term should not be taken to imply that a subject is treated until total recovery. Accordingly,
“treat” broadly includes maintaining a subject’s disease progression or symptoms at a substantially
static level, increasing a subject’s rate of recovety, amelioration and/or prevention of the onset of
25  the symptoms or severity of a particular condition, or extending a patient’s quality of life.  The

term “treat’” also broadly includes the maintenance of good health for sensitive individuals and

building stamina for disease prevention.



I n one enbodi nent, the mcrobial disease or disorder is a bacterial disease
or disorder. In one enbodinent the mcrobial infection is a bacterial

i nf ecti orwoOlzn100me04enbodi ment, the m crobi al di sease or @®C3aBU®Y/ 034858 funga
di sease or disorder. In another enbodi ment, the mcrobial disease is a
yeast di sease or disorder. In one enbodinent the mcrobial infectionis a
fungal infection. In one enbodinent the mcrobial infection is a yeast

i nfection. AN QE&APAE BN LB M ChoRh R SERARBackSiaPacilHf QRiRlined for
infection of the skin, lung, buccal cavity, gastro-intestinal tract, eye,
ear, SiaRusfSor fdveBYncy P EQSRIN tHEHebOELEMIQK rHIRiRAD YphtdAequivdldhtOR@n agar

enbodi nent, the mcrobial disease or disorder is a skin disease or disorder
or a tiphswediffdiiseasey.or di sorder, such as psoriasis, acne, ulceration, wound
infection or refractory wound(s), burn(s), dermatitis, athletes foot, and
eczenmn. FoExemmipiyaises pbthgiieyemsionl di sease or disorder is a bacteria

i nfection, such as a bacterial infection of a wound, including_an infection
of any one 16 Dk sls gRd EPBPPFIGISWE HYG IBEEERP ey DSHHRY fsdEert afipgebial

i ncl udi pg et hi.ci l.lin-resistant %%a hyl ogoccus aure sl(MRSQ}, E .coli, or
P eudoribHAS® Hel YT Hoda T RE "B TBOHI At 1 tHE T BB <t Lhase. or
di sor der '3{1 Bk %9?%&%%8&%&&0@191 QEAEL o G038 BIUR Hs AR HELd Y8 one

pul nonary sease so referred to as chronic obstructive

respi r abMoMintling 8RS doh HRESeLASH SRl emphysema. For exanple, the
m crobi al disease or disorder is a bacterial infection of Mycobacteria

t uber cul 0sils pnOEMMEEBAS the mhidropal ditdabesCiiaddrss a fungORIBeapbodisomBt [n t he

m crobi al di sease or disorder is an oral disease or disorder, such as
derfal apatheesnbagiimgitytiht inggrobiblodisegse ifFoyeasixdisrpicanr diseedeniloobieambodinseate or
di sorder is a bacterial infection of any one or nore of the foll ow ng

bact er inaicroBtal igfrcaepsadsnghiniceapp g ongembpdipiest thgmicrppipkipectia is apgast us, S .
cricetus, S . sobnus, S .ferus, S . nmcacae, or S . downei, Lactobacillus
spp. , FW%Vﬁﬂing Lact obaci | l us caseii.ln one enbodi nent, the mnicrobial

di sease or (i SOL dgloil s, 2uastLon] BLestinal Al seane of (dioordar,, such as
gastro-enterl?ls, Ur'cers I nef Gdi'ng pepti ¢ ul cers, “chronic gastriers, and
duodenichiig. of50h iGEINR Erct, LRE I GRAP! Rland] SERSE) QriaflsSOr dfaryi $acR bacteri al

i nfection o% any one or noré of the’fol['dw ng bacteria: Heli cobacter spp.,
i ngbudi ng fh agt BABY&GRES:, tHd ABSBIal Siscabt @ldigdrller idh fid HiSeasdbhis RA@ TR Ritiksue H
brant ae, H canadensis, H canls, H. cholecystus, H. clnaedl, H
cynogasiiseise ws disbtdee ki, as Idsdrenineicht, ageraHoganmadligfedfion dregatct@usouti(s),
mesocricetorum H . marnotae, H. nuridarum H . nustelae, H . panetensls,
H . pulbugr(singerdatitipythlgtds fodd, andregpgshanFor ¢fampleg thermpitiahial ¢scassed dvasddrdsa H .
trogontum H. . typhlonlus, H . w nghanensis, Canpyl obacter spp., including

C bacterial infection, such as a bacterial infection of a wound, including an infection of any one or
more of the following bacteria: Staphylococcus aurens, including methicillin-resistant Staphylococcus anrens
20  (MRSA), E.coli, ot Psendomonas aeruginosa.
In one embodiment, the microbial disease or disorder is a lung disease or disorder, such as
chronic obstructive pulmonary disease (COPD, also referred to as chronic obstructive respiratory
disease (CORD)), tuberculosis, or emphysema. For example, the microbial disease or disorder is a
bacterial infection of Mycbacteria tuberculosis, ot Mycobacteria paratuberculosis.
25 In one embodiment, the mictobial disease or disorder is an oral disease or disorder, such as
dental caries, gingivitis, ulcers. For example, the microbial disease or disorder is a bacterial infection

of any one or more of the following bacteria: Streprococcus salivarins, S. mitis, S. mutans, S. rattus, S.

cricetns, S. sobrinus, S. ferus, S. macacae, or S. downei, Lactobacillus spp., including Lactobacillus casei.



coli, C concisus, Ccurvus, Cfetus, Cgracilis, C helveticus, C homnis, C
hyoi ntestinalis, Cinsulaenigrae, Cjejuni, Clanienae, Clari, C
nmucosal i swoGniwmaeisas, C showae, C sputorum C. upsal i en®CI/IBL009/0FIE58
enbodi ment, the microbial disease or diygorder is an eye disease or
di sorder, such as blepharitis, conjunctivitis, keratitis including fungal
keratitis. For exanple, the mcrobial disease or disorder is a mcrobial
infection of ,A0YMBREMRh:, RIS cRbial HiSeatObd QW:AG i SI0H8SesinbIARRYIQL AREHE,
spp., Aspergillus fum gates, Fusarium spp. and ndi da spp. I n one
enmbodi reEH as dhkier-Eiredbiladrs cBERSSeplic @ESQIHRhid Bstahs, @ad d@dcsiBUSHrdkGe8e Or
di sorder, such as Qtitis externa, Qitis nedia, sinusitis including acute
si nusi tthemicedirigriseass iondsoddessis abdctennd indécoibh of nef srecir aigte ohtho Mol vwEhnbitdrias .
For exanple, the mcrobial disease or disorder is a mcrobial infection of
t he eartHdimbasiomys, inglydingibh ppomndis b ectisdh afaialiybigne. arzosrore Ffbranve H.
fol Lowi ng m . crobes: Staphyl ococcus spp. includinqﬁStaphylococcus aur eus,

[

Pseddorf@H&4sash (g o< opkp st graqud pgsriosddiyaithgréged §icrriad HFubg4tes,

Streptgcoccus spp.,,i ncluyding Streptococcus unoni.a nmophi | us. j.nfluenza,
Vor e 14T AT PR i BT o DB G0 POLTe Ehi el b Bl 1%

i ncl udi i e ri e I : 1 i | se or
ot Ul AL AR B By BT O3 STORGUIRDL R L5 £ 0B b e

fol | ow, ?cmowxgp@.smé},s @2@59;', U 45718 RO holvelicdS CUBH DG, BSPELBVNINE. ThidSrue, C.
Aspergillus fum gatus, pergi |l us niger, ba0|lfu$ spp., including bac!llus
subt i | ijguns, 0athida) . oY €UsBucosBOr @trelil, &. Sppae, Clspairisdi MgpBow et el | a pertussi s,
Candi da spp., including Candi da al bicans, Candida utilis, Chlanydophila
sppf, i ncl ddiengei@hbdimydio pieirhigroprbdinand erelisdEda e ghidacsppr disirdet, ndihng
Escherichia coli, Haenophilus spp., including Haenophilus influenzae,

Hel i cotbdpbesiitissgpiunciigs, kaiares Pelhilies heaepldierasiib-dior exaamde shepjcgpbigh giscase or
includin | ebsi el | a. pneunoni.ae, Usteria spp..,.including Usteria
mnocy;dﬁggi?ég,a fmc&bb@éﬁ:@ | ﬂé’tﬁf;‘?y, (:ielrféIf‘&fﬁwgﬁﬁgf@ioé%%@ﬁ%eé\g%@?ﬂfﬁdﬁé%r la
spp., i udi ng .Mor axel.l a .cat ar i cobacteria spp., including
Nycobaé%%?$éﬁ?%%%%%%?%@%@?ﬁﬁﬁgodg%?j}%a par at ubercul osi s, Mycopl asma spp.,

i ncl uding Wy ¢APLASNRmRREHIORE ABial SASIEM BLdrderSPRr car bDGhUAIRGRAZ URUIR! | @
mul toci da, Penicilliumspp., including Penicilliumchrysogenum Proteus

spps, ist@l Hdbing RrehLuBitiEcall Jih&iid MHRIdDtelds e \siHlugias, icBronRSBudRRRRAs spp. ,

i ncl udi ng Pseudononas aer ugi nosa/ pyocyanea, Sal nonella spp., including
Sal nonehtilsiotiy pifiactoSarhedmiabitit . Bppexamler thaiaobipidiscasene|disddvg isSenicatbi
mar cescens, Shigella spp., including Shigella boydii, Shigella fiexneri,
and Shiigfettica o shmeir or Shapirgludingae ifedivp of ainnetardimere St dpHylloviog ougokdsbus,
and St%phzlococcus aureus including nethicillin-resistant Staphyl ococcus
aur eus,S Bt ol dediding P ey gaind  efear B S Ept geEéespp- inclading

Strept ogaceysiacenl oy, SLLopL acpacuspnounon A, And, 5L LSl 08 9C UspYegenes
20 catarrbalis, Mycobacterinm tuberculosis, and Candida spp. including Candida albicans.
In various embodiments the microbial disease or disorder is, or the microbial infection is of

any one or more of the following microbes: Aspergillus spp., including Aspergitlus flavus, Aspergilins
Sfumigatus, Aspergillus niger, Bacillus spp., including Bacillus subtilis, Bacillus cereus, Boretella spp., including
Boretella pertussis, Candida spp., including Candida albicans, Candida ntilis, Chlamydophila spp., including

25 Chlamydophila preumoniae, Escherichia spp., including Escherichia col, Haemophilus spp., including
Haemaphilus influenzae, Helicobacter spp., including Helicobacter pylori, Klebsiella spp., including Klebsiella
prenmoniae, Listeria spp., including Listeria monocytogenes, Micrococcus spp., including Micrococens fiavus,

Moraxella spp., including Moraxella catarrhalis, Mycobacteria spp., including Mycobacteria tuberculosis,

Mycobacteria paratuberculosis, Mycoplasma spp., including Mycoplasma prnemmoniae, Pastenrella spp., including



In various enbodi nents the mcrobial disease or disorder is, or the fungal
infection is of any one or nore of the follow ng fungi: Candida spp.,

i ncl udi ngwQandvdao4al bi cans, Candida utilis, Aspergill usPspaB200®essitsd i i um
spp. In various enbodinents, the mcrobjal disease or disorder is selected
fromthe group conprising burns, venous |eg ulcers, |leg ulcers of m xed
aetiol ogy, diabetic foot ulcers, pressure ulcers, unheal ed graft donor
S'tesyI%Q%%ﬁ?%ﬁ%dﬁ?ﬁ%%%%%HgLQH&QﬁL RMQM@&&%g@&%@&P%%mW@HQH&wﬁ&ngﬂhng those
fromlower |linb surgery, n crot|2|%g faciitis, neonatal postoperative wound
i nf ect i @fiicdd PHANGHLBNS, PsHRbmbRhseh., ROWAMAEP /Sl QDR sa/ bidcyoiag SemoRmli RNt
adm ni stration of the inventive conposition reduces nicro%ial i nfection,
such asndbattgefdiadielonpbiuhgdlaiientec Siromy sppyinbludb@,Sekddia nidfsce S hid, sp35, 40,

45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 96, 97, 98, 99, or 100% In
enmbodi reahding &ledA gt e o agd wWeitehasorieal iple/ocorh ebpwinshdlingaly/shocget ect ed
fromthe groug conprising burns, venous ul cers including venous | eg ulcers,
| eg2ul ¢éis 25t S s er e s inggneBstliineresis e - YA et a g dY e e P oot

I , heal ed fi. ites, .ab boi
Rt R A R
i”C'“db%Qv%Qgg%vh&ﬁﬂh&ﬁ?@ni%% ) surgery such as lower linb surgery,

[

necroti zi ng It1s, “neonatal postoperative wound i nfection, and gangrene

i ncludi ng FRULAL kmDogdRaf@REmidrhiANE LR disORIRE is adMh O SbAIdbf@bnaf ot 1€
i nventive conposition pronotes wound healing (wth reference to untreated

wound) day obmoidef thd folRGingXongi30undidd spp Micludlrng Cofddid DBy cabDCakiRla 1R, AsbogiliB0,

85, 90, 95, 96, 97, 98, 99, or 100% Met hyl gl yoxal and nmaterials conprising
met'By| ghpydxkal/idetshpyl gl yoxal (CAS nunber 78-98-8), also called pyruval dehyde
or 2-oxo-propanal, is the al dehyde form of pyruvic acid. Methylglyoxal is
repor t edl y I 5efred ciopodimyars dsnifropi despes ol disvedpr dessleced diwn3thagite acet one,

t hrough |ipi.d peroxidation, and from non-enzymatic, dephosphoryl ati on from
gl ycer &Pﬂ‘é’ﬁ?}ﬂ%gﬁﬁésvﬁﬂ%‘iséega%“a‘ B dRet w&%é&%&%@aﬁgﬁﬁé R3FHE6I ysis.
Vet h Y! %ééosxg‘ lhe;?flre] % cﬁ)rnlora Ai es Vr!lﬁbt I‘éssrerse,.tbgﬂsl %l%lé/nqgi(azillsings%gtiral‘flegt%&i wop cﬁsr}gcludi

anti m crobr al con§OS| 1'ons of tI S i nveht i on are Comver cia ?y avalﬂ%ble,

I’engsi h '\/Ftdlﬁé(sg lf%%l%!weﬁ hay @&%@té,sﬁ)écwsﬂg )facg{is_, H@&ﬁka@ osk e Rund Hfg:tigﬁ, and
yl glyoxal, in fernented products |1 ke dairy products, beer, w ne,
r oast edae@tdE8cladby Fournier’s gangrene.
In one embodiment administration of the inventive composition reduces microbial infection,
such as bacterial or fungal infection, by 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, 96, 97, 98, 99, or 100%.
In embodiments relating to promoting wound healing, the wound may be selected from the
20  group comprising burns, venous ulcers including venous leg ulcers, leg ulcers of mixed aetiology,
diabetic ulcers including diabetic foot ulcers, pressure ulcers, unhealed graft donor sites, abscesses,
boils, pilonidal sinuses, cancer wounds, surgical wounds, infected wounds including those resulting
from surgery such as lower limb surgery, necrotising faciitis, neonatal postoperative wound infection,
and gangrene including Fournier’s gangrene.
25 In one embodiment administration of the inventive composition promotes wound healing

(with reference to untreated wound) by 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, 96, 97, 98, 99, or 100%.



manuka honey as exenplary materials wth nethyl gl yoxal contained.
Alternatively, nmethylgloxal or a material w th nethyl gl yoxal contained may
be preparwo 2ordepenadent|y. Preferred sources of nethyl glPoxaB200ons4sse in the
invention include methyl glyoxal 550 (Mppuka Health New Zeal and Ltd), manuka
honey cont ai ni ng 600ng/ g to 800ny/ g of nethyl gl yoxal and net hyl gl yoxal
honey powder m xed with dextrin 50% . Those skilled in the art wll
recogni se t SAHEGRS : LAY having regard to the

t eachi ng hg?g%%%%Rgﬁhka h%ﬁz?ﬁﬁfngeg?ﬁ%ble ?g%ﬁ¥g wi de nunber of sources in
New Zeal andi@Rdol@b-a B @m0 MBORIZY, aRS caleHipgttiveldeyde beare ptpaml, iPkef er red
sources are those obtained frombee-hives with the resulting honey held in
st or age]dchgle fexanppeutioaad.s eslsthylalore ishypgtadyxatmebnteenhismiiosesskial | ed in
the art will recognise that for use in the present invention, manuka honey
may be sprisee soed-toing atgemm, suprgidingd papxideinnxang fsominop-caxamplce wit h
cyclodextrin, while maintainjing the bioactive ingredients. Typically the
mantka Keksphoghtionrapghsepldchalegbpsphnt a5d ddwdesmeesna Phosplab drirE ul at e
form V?rHQus nmet hods of preparing active manuka honey, or an extract

t her eof®’“Y'¢™4 panicul ate form are known. For exanple, PCT internationa
publicatio I : i i Qpns..can be
pr epar ed b3”%§$§g$%ﬁ%§%%?%%§ﬁ%%§§%%ﬁ%ﬁ%gg%§3%8§5ﬁ§?§%§ %Pbgigﬁﬁ(gg%ggsize
excl usig@midRtEdonQke @@V emLBEIRIARE c Bl helyoRuIl XA sHAIISBE Nhilai Y8 &uk N
such processes is water. In one enbodi nent the manuka honey is powdered

W t houtCd hed adsikthiygyoedl, iafyrmasdt biahals litkoapaiprdsactnbad, waiht esnaddeoffebadi ment
powder ed manuka honey is conbined with other conpounds that enhance the

pr dper tmaegkohommaskantpbmenatefials watk anqshyégleoxebrmpourd. t hatrmetmbtinoethytghealease
of formulation or adm nistration, or that enhances antimcrobial activity,
or t hatt eHtrheel malylgyopl Jontajnegfmayps pstparrdriedspatdoniler obi al activities

resent in uka hone An exa e of additional c oun ar se t hat
R L o e A R R R M R S S N e
coul d d o, e ce the.diuretic .propertie f ther [.tin
eaﬂﬁimaem% alang E%@ellnf}nu 3 ho (a/i (ionta(fnl gy éﬁ;zétlps%)g%o% Cri%e Sylfu%lhoxg‘gand

C
ernati

conposi ti‘on. of a I Oha ( :
exci pi eftlo1 AR 1991 P PORE: BB BOHdGri D Sorad H et 40 iR Y& LPEideSIoA e that
manuf acturability or delivery properties of the conposition. In

parbi cWwhidd kyure@hAMRl b ehrielboeid¥eatsd 1o die xanbkBerbianey, or manuka honey
w th additional conpounds, can be further processed to optimse the drug
del i very pniopeki hegydf avhitible from a wide number of sources in New Zealand and elsewhere,
commonly as a liquid or creamed form. Preferred sources are those obtained from bee-hives with
the resulting honey held in storage, for example to assess the methylglyoxal content. Those skilled in
the art will recognise that for use in the present invention, manuka honey may be processed to a
20  form suitable for admixture, for example with cyclodextrin, while maintaining the bioactive
ingredients. Typically the manuka honey, or an extract thereof, is processed to a fine particulate
form. Various methods of preparing active manuka honey, or an extract thereof, to a particulate
form are known. For example, PCT international publication WO 05/120250 discloses a freeze
drying method. Fractions can be prepared by using chromatography (such as HPLC) using, for
25  example, a size exclusion matrix or a reverse phase matrix. A typical solvent for use in such
processes is water.

In one embodiment the manuka honey is powdered without the addition of any additional

compounds.



resulting conposition. For exanple, the manuka honey powder can be cut to
obtain a particle size distribution that enables ready adm xture with the
ot her comporerwme4@l t he conposition, or ease of adm ni SPCRUBLNI/ D48

subj ect, etc. In one enbodi ment the additional conpounds are added prior to
powdering, so as to inprove the powdering process. An exenplary process for
powderi ng manuka honey is perfornmed by first heating the honey to kil
bacteria, BfQkQ#QRare Xﬁ%&imeﬁéﬂlﬂx&de?éa%%ﬂ%o A HTBe &R o AL LI MHhA )¢
present in the manuka honey. The honey is then powdered by nethods wel |
known ieAhddee taf fropddiee fRMIRS Bshey B8P 4 ddhghJnBa dka cpowEetheale be stored
for adm xture, or adm xed directry. It will be appreciated that in certain
enbodi rfemtgatoh drhéminibr@ndm,@n tha hehanadseniialcradodprinstiyng thetehidgbybx atabilisuch
as manuka honey, is adm xed with one or nore cyclodextrins prior to drying
or powdéprhs prigoreEampirelsialgf iy iesipresdnt irimmgukebdists Andxaofple pleaddémailt | ng

adm_ xtures are presented herein. Cyclodextrins and materials conprising

cycPodégEpPPradyE Baxhn imeracahe hefpeutrdicaeitit esthe SpBsenst- [gr GEopmif-anose

i i ts. whi f i dal str.uct. . The.interj. f th | odextri
T S O RSy T LT RL Slgh eyl o0ex 1

| od | - L
o Cer et ey AP b S ol e OBl fos ST IR RRO LT B MPRUIbX BAA Rdgeq |

cycl OdQMrﬁ%ﬂE}m Bleobiag | ManubRe:ANE) OPAARES Ik ypPcstonehd hRIoki@bn.caN be altered
t hrough substitution, though generally the hydrophobicnature of the

interior alheusicasdosmmaailitodeabodi@kas | tiehintiudioaphobtngasihsy withhi n t he
cavity. Acconmodation of one nolecule within another is known as

corfpl exdditiom! apdpoielsras bk firtdgr praodued to eptinefeghe ddigtdeliasy propemed efghon
conpl ex. Cyclodextrins are typically identified with reference to the
nunber refultigsomepiieouhe gxampgﬂ, thegmsivka BosgydOorgEen be cuiieeibadima particle size

al pha-cycl.odextrin -cycl odextrin) conprises siXx oneric units,
bet a. ¢y LT aERE Fi e?%?%yaﬁﬁagea{wrﬁw%é%%gfe@%%w R FErPESTAT- 8 tr5a R

gamma- cyicl odextrin - | odextrin) conprises eight nononeric units.
Lar ger aé%rllsocfg% r ahgl%fﬁcg%gcr es have been described, including a

wel | - char agt 8nl SEH.EHEhQHE XL dididha CQR R RHOGe 3dach %@Mg&l&&%g,%%y E@ingj%\%e
units Cycl odextrin nol ecul es nay conveniently bepderl atised, by fo

exagpl enchordgiak pridisf i cation, for exanple to alter one or nore of the
physi cochem cal properties thereof.

An exemplary process for powdering manuka honey is performed by first heating the honey
to kill bacteria, protozoa, yeast, fungi and other organisms that are naturally present in the manuka
honey. The honey is then powdered by methods well known in the art. Once powdered, the
resulting manuka powder can be stored for admixture, or admixed directly.

20 It will be appreciated that in certain embodiments of the invention, the material comprising
methylglyoxal, such as manuka honey, is admixed with one or more cyclodextrins prior to drying or
powderising. Examples of such admixing methods and of the resulting admixtures are presented
herein.

Cyclodextrins and materials comprising cyclodextrin

25 Cyclodextrins are cyclic molecules composed of glucopyranose ring units which form toroidal
structures. The interior of the cyclodextrin molecule is hydrophobic and the exterior is hydrophilic,
making the cyclodextrin molecule water soluble. The degree of solubility can be altered through
substitution of the hydroxyl groups on the extetior of the cyclodextrin.  Similarly, the

hydrophobicity of the interior can be altered through substitution, though generally the hydrophobic



Exanpl es of cycl odextrin derivatives include nethylated cycl odextrins,

sul fobut yl cycl odextrin, maltosylcycl odextrin, hydroxypropylcycl odextrin,
and sal t swoherogafie42Those skilled in the art w Il recogniPSe/1BI@Y/0MAFS OUS
derivates of cyclodextrin may be suitabte for particular purposes, for
exanpl e, certain derivatives of cyclodextrin may not be acceptable for

adm nistration to human subjects, but are suitable for use in conpositions

of the JreseMhe LIEALIQR 1R HELAM QDL alopHSES f%'é‘&g @RRh igatlgns. 1n
d Fodextri As |

certain enbodi ments, chemcally-nodified cyc are particularly
cont e @b@eholi@fonSdftthe inilétsileligin MESeradichoRPIRs ic6@bic@itfon A6Y €hOdedtidd NS
contained in the antim crobial conpositions of the present invention may be
comer giraldcyis asfairtdtol 28 an drcluyiy doeppixe pay@dddxrohe pengieindlly yddoyifiered o ckerossdel
known to those skilled in the art. It wll be apparent to those skilled in
t he ar tto theatundyee pbaeremimsuis gleht comphits thamiokicele.oblicatin elohposiadesis (f or
adm.nistration to a subject, for exanple a cyclodextrin for manufacturing a
beveér agéycledadin) rmplst iSO mEHs u@fﬁ%@i’f&ﬂﬁéﬁ%&% —SYTEFH T IBECERTECY SV Human
body, and refer§bl(iis a ph?rngcegtiCﬂl%%tagce tabl e gyclodextriq.L

Pref er B TSTSAAT 31 GRS EFEaR%E T HOSF T BT REYT ORY THEVESK U8 s -geq.
'n enbodi | ] Lo e g . - ray
e ospacy BTy dAREn e gh PR AL RRRE e s MR B T AR AR % T
wher e qaﬁnﬁw&%gh@gg%ﬁbgeehgﬁpsed, t he enhancenent in antimcrobial activity
may be [ess pronounced than that by al pha-cycl odextrin. However,

conposi ti oS cloadptin Slokgulgaiiipe @yehiottExerderivatngd, pr et cdenplBlbasied nmout h f eel
or palatability, forexanple conpositions conprising ganma-cycl odextrin and
marilk a nhahfesptiex Hpthiamalest rbergee of ervdenittre pbysmicimnaical ptdrertendetadss of the
manuka honey. This means that gamma-cycl odextrin may be preferred for use
in corrﬁ?@@m&){eé S cyclodettia sletheyisesd gdedeanerbrlasd syclade<ib e Rl i gandevalsdeitty,  and
particularly sweet taste, is inpprtant. I n case o he t{m crobi

b onpos i GRAIFE efit%?mf%wmmwbva Sediniaed 45 eTnTRRt A Pobe S0ot ng

wat er qQr_ washjng water in industry, .chem cal. difje cl gdextrins ;can
o usedreo bR BASRlElerk et BEHERY G ETHS Sl TP ekt RGBT i

obt ai ned:fif, APHCATIRIFCIAde S G S 8ot BE 163PrPlk ERG N RABRENHERALA yq%&éts[‘rg&th()ds
wel |l known in the art, such as from starch by enzymatic conversion.

Praber akl yi GAYVAVAX: ME-oheRe 88 ¢l tphprte RIS thide@YS InaGhemca.anlit d. ) and
CAVAMAX W FOOD (Cycl oChem Co., Ltd.) as ganma-cycl odextrin are used.
Conposiapplonsgosf ihecrtanveitbdddnents, chemically-modified cyclodextrins are particulatly

contemplated for such industrial uses and applications.
Cyclodextrins contained in the antimicrobial compositions of the present invention may be
commercially available, or may be prepared independently by methods well known to those skilled
20  inthe art. It will be apparent to those skilled in the art that cyclodextrins used in the antimicrobial
compositions for administration to a subject, for example a cyclodextrin for manufacturing a
beverage, food, or pharmaceutical of the invention should be safe to human body, and preferably is
a pharmaceutically acceptable cyclodextrin.
Preferably alpha- or gamma-cyclodextrin or combinations thereof are used. In embodiments
25  where alpha-cyclodextrin is used, antimicrobial activity may be especially enhanced, as presented
herein in the examples. In embodiments where gamma-cyclodextrin is used, the enhancement in
antimicrobial activity may be less pronounced than that by alpha-cyclodextrin. However,

compositions comprising gamma-cyclodextrin may provide enhanced mouth feel or palatability, for



Exenpl ary antim crobial conpositions of the present invention include a
powder that was spray-dried after m xing nethyl glyoxal or materials with
met hyl gl yweabiosamisai ned with cycl odextrin, then addi ng waraB20amos54458
hormogeni zi ng the conposition. Qther exegplary antimcrobial conpositions of
t he present invention include solutions, including for exanple, those in
whi ch net hyl gl yoxal or materials with nmethyl gl yoxal contained and

cycl Od%&@}@ c8h omas§qo%ggsei§$§a{en&£_§ftmd\é§ﬁniaﬁd lWﬁBQlEa’ hJIRAL WM ﬁgtﬁm et hose in

whi ch net hyl gl yoxal or s with nmet hyl gl yoxal contained an

cycl odextdehdy Bmenihthid ependenichyofdhssahi@dohsy. wat er, nmedi um etc. and then
adm xed, for exanple kneaded, and further those in which powler prepared as
descri bed H&éisahenns shaagimxedyadeRtrmyodydagxtictrad andbom detpoyitighsy oxcalas t hen
added to water, nedium etc and further m xed, for exanple kneaded. In

cert ai fpeesrirsd prebivods, immhichipelrobiligh aebppyosilardy swsetprsep sriegodzntpowder s as
descri bed above nay be preferred, for exanple because they may maintain
stronger anticHEOf gisiafmicehidiceyrotiopsyomarnat! Rrofher dike FoBialccaas ikt ty for

a | onger 1eriod t han .t hat of .solutions.o anﬁg i cr %iaL conmposi tjons
or epar 6478 WL PR ABTER Hti TRkt Birthior OBt RS S A SO e al s with
met hyl gl yogc?h]oﬁ%&r?s' sﬂﬁ%l@qu ugé/&'tgéjgﬁéﬁén't Hlvgrfxtbqtngh%n BE BBEMed 'ff&%%&h@@rc&ﬁ” be at

any | evel ong as the expecte ntim crobi activity is realized, such

as fronm,about: &n?ﬂ@pa%@tm&é@eMHf bP nfdh %Wl Rfio BT G YaXRhs frth sfaF@myabout
0.006 % to 0.079 %t of nethylglyoxal, 10.0 to 99.0 % of materials with

met hyl ghysexaic coondabh @ekferdligly OMRMIKA XNWis@od AtlalphDcylcl 80 Wcl@fhem

cycl odextrin. The content can be adjusted by dissolution inor dilution with
watlér , Gredid)mnddi/cVAMNX ¥BarpOL, (GyhleChert iGui, d tdpisgameonpoleieitomai usekpar ed
as the exagg:e bel ow utilizes manuka honey as the material with

met hyl gl yoX@mpaesitiefsmddhaiyentian concentration is adjusted with water in the

exanpl e. iu repared so that the ncentrati on of nuka honey can be
v A R SR R OB OF R PP AT BB BB HPeVAER LG "Ehe
growt h of inocul ated Staphylocgccus aureus no han 96 .hours of . incubation
N e R S e e e e

preven%é}{hdd#% WAS8n@homPEer@f h%/t’i&‘é%r%g&s@éorﬁor@&& &EBPIR anFBAYEGhoNey s
used as the terial wth”nmethyl gl yoxal contained , ich is dissolved in

watier tcompbgribditgnstestecanmettdontihditie sWREbRIRRBI B8 MplNafosd A&vhich
concentration of manuka honey can be 3.27% w v and that of
ganmma- eyahdg el ormaednl dwei tdm Mol opal ewenihedladde clgd owtid ae fmikaibedl tagred
St aphyl ococcus aur eus
dissolved in water, medium, etc., those in which methylglyoxal or materials with methylglyoxal
contained and cyclodextrin are independently dissolved in water, medium, etc. and then admixed,
for example kneaded, and further those in which powder prepared as described herein is admixed
20  with cyclodextrin and/or methylglyoxal, then added to water, medium, etc and further mixed, for
example kneaded. In certain embodiments, antimicrobial compositions prepared as powders as
described above may be preferred, for example because they may maintain stronger antimicrobial
activity or may maintain antimicrobial activity for a longer period than that of solutions of
antimicrobial compositions prepared as described above.
25 The content of methylglyoxal or materials with methylglyoxal contained and cyclodextrin of
the present invention can be at any level as long as the expected antimicrobial activity is realized,
such as from about 0.003 %wt to about 0.015%wt of methylglyoxal, or from about 0.006 %wt to

0.079 %wt of methylglyoxal, 10.0 to 99.0 %wt of materials with methylglyoxal contained, eg,

manuka honey and 1.0 to 90.0%wt of cyclodextrin. The content can be adjusted by dissolution in



nmore strongly than the concentration of 3.27%v v of only manuka honey. This
nmeans that the concentration was adjusted to the favorable level. Oher

ant i m cr obpabiudsicances general |y known can be conbi ne®CRIBINOY/DIH458
antimcrobial conpositions of this invesntion, depending upon the
application to which the conposition is to be put. Wthout w shing to be
bound by any theory, the applicants believe that the enhanced anti m crobi al
aCt'V'QMd@ﬁﬁ%ﬁ%@gwhﬁg%%ERBL%&YF&QQBB,kE&£Q§mﬁ&a%ﬂ§c&£g§ﬁﬂﬁhA?&%&Eagpﬂﬁay be
due at least in part to a synergy between nethyl glyoxal, particularly when
pr esentexasploBAYKarNR@YanuRNEbeY 64 8dexdrdranwith alctiyiloasll pn@lnghan€ el odextrin
and to a |l esser extent ganma-cycl odextrin. Again, wthout wishing to be
bound kynanyatdieenyjpsttdheithpplcr cait sxaghnow edge that there may be a role of
ot her conponents of the exenplary conpositions, such as pol yphenols present
i n manuka Réeyn piaparsd e Evit Hy ohecnobser viedaewhhpeedaahe it érobi ald that of
activities. Conpositions suitable for admnistration to a subject may be

f or ful &thba-cadode irsgdn bafidikew /Mavereatdites srewWthaeh iARCulide YrRMslocasaat Aprgus

suppl enent ,, nytritional product,, diical food, nutraceutical, .nedical

Suppl y. Pt HRA0 tati s e R ARrn e Py et xS Bpicapa wovh
fornulg&%ggﬁngay be prepared by an art skilled worker with regard to that
skill and the teaching of this specification. In one enbodi nent the present
i nvention ngkates tclintS rSHial PBRpYligy BXhan@Rhbanal Ldwh te RicdLash one
antim crobial agent, in the manufacture of a food, drink, food additive,
drink asidhlglyeatdoataded  suhpblieamsdlved Hviiet toohalnt@ided U6t centi@dinCBledieod,

nut raceutical, nedical device, nedical supply, nmedicanent or

phdP mageyticlab thitnhomecenhodn nembnukahengompdsiltd7onwi saddbhmuifat ed for ora
adm ni stration. In another enbodi enent, the conposition is fornulated for
par ent grama-gygededimernthsph Cay/ v agriniesthe graveh of poetlaed Blaphylpgocesmesst t i on

is for inhibiting m.crobial gro Jreating or preventj a m crobi al

di seasé™YF SEPEOr §ap hegPrgmEagen W%?}fﬁv o deannladeset TBREaBo0a PFn one
enbodi nent |18, COMPARILL N LS I hhe florm of a powder, a tablet, a caplet,
a pill, a hard orsot capsule or a VoZenge. I n one enbodi nent the

coMposi ti Oy Jnﬁnﬁé?gbiﬁl%ﬁﬂét%c_egg&g&hﬁno% Gh3REDSBPI-E PAWHELHiIFABY] €S, 2

suspension, an elixir, a liquid, drink, or any other formthat can be
added tcompegtomrofakit MendddCHidhiige hpsn BxapPlaLiNRiBrhie thelcbinboditihCi€ 1o boi one

enbodi nent the conposition is an enteral product, a solid enteral product
or a lipgui d enteral product.

Without wishing to be bound by any theory, the applicants believe that the enhanced
antimicrobial activity observed in exemplary compositions of the present invention may be due at
least in part to a synergy between methylglyoxal, particularly when present as manuka honey, and

20 cyclodextrin, particularly alpha-cyclodextrin and to a lesser extent gamma-cyclodextrin. Again,
without wishing to be bound by any theory, the applicants acknowledge that there may be a role of
other components of the exemplary compositions, such as polyphenols present in manuka honey, in
achieving the observed enhanced antimicrobial activities.

Compositions suitable for administration to a subject may be formulated as a food, drink,

25  food additive, drink additive, dietary supplement, nutritional product, medical food, nutraceutical,
medical supply, medical device, medicament or pharmaceutical. Appropriate formulations may be
prepared by an art skilled worker with regard to that skill and the teaching of this specification.

In one embodiment the present invention relates to use of methylglyoxl, optionally with at

least one antimicrobial agent, in the manufacture of a food, drink, food additive, drink additive,



In one enbodi nent, the conpositionis in the formof a cream ointnent, a
paste, a drop solution including eye drops or ear drops, an inhaler or as
an i nhal awDeooap@gi tion, a dressing, a pad, or a sprayPCrnBzmogoaatsodi nent
t he conposition further conprises one g@ nore constituents (such as
anti oxi dants) which prevent or reduce degradation of the conposition during
storage or after admnistration. In one enbodi nent, conpositions useful
hereln(ﬁgg& 1@t & B AIGRDS B e R OENE L n ML G A1 SmBRLL 4 DccC AL ii¥al 10r
nore cycl odextrins. When the conposition conprises as the at |east one
addi ti oRalicagRhi & gha8RicakticAlgent ode PHBdEMBACBRUSMHAGHO is fédilRel ) eraLonsuner
product is one able to carry protein. Exanples of suitable edible consuner
pr oductagmimgtatide lhakedtcgonssiicopawdier sympdsajioh dsforolnfed db4 pna@rgtalpmolddiap s,
reconstituted fruit products, snack bars, food bards nuesli bars, spreads,
sauces,opifpsdmdEitraiopr obigtrably the lcompagtiorcie ferrielihising yoghbirk Sowhd redfieg ves,
drinks including dairy and non-dairy based drinks (such as m|k drinks

i ncPudiPbgeniitge SHEecid disgtig o gigeiet: aF PHKE)MOnHOHET Hefnde FesciRylgPeEe- or

nutritional_ suppl nts including dair nd n-dajry sed sports, or

nut 11 1 onal SUBPERERES: 1 Gotivitire ek BienTad BR6E & PG FRRE g gord

di etary, suppl enent , preducts including daily supplement tablets. Wthin this
enbodi nment, i)conp05|t| n useful herein may also be an infant fornmula, in

powder or Itj, GHé bhnh iR SHE EBb&ITHALE ACEYEdrEALf CAPROSI diiRASLMSBEML:, her ei n
may be provided in simlar fornms. Particularly contenplated are

conposighinRks, aastiechbionalnleyixi€amanidsi Bgnkyol ke otbaigonh e e dddeproofdue bs or
conponents of mlk, such as mlk protein, whey protein, colostruns, mlKk

f at!0 ordriakyinflnding fayresangfle witek oofruioweceor Impreeenhddkmert dlsbucingpositiop orgpomenntls  of
mlk, such as a mlk fat fraction, a mlk protein fraction, a whey protein
fracti oodugt esplssevermireduse pf phquidentenbpoiR@. Conpositi ons useful  herein
may further incluge.other factors such as. cal cium zinc, na%pesiqpl

sel eni um VP PEAFAPEIMGR, HiGAMBOSEPT 5T RCEO™y Pt ARCH SN MG aibase: 2 drop
e o b M N LR PN T RO

al mond,,,gaghew, hazel nut, macadani a, pecan, pistachio, and wal nut, and

ot her éhfbles i ficl ude acai, amaranth, apricot, argan, artichoke, avocado,

bahassu, beRonblabkakehant cSBE6hitiDALABE SEPHscsRAE BEMkatdiMubit (subtohd | e
gourd, buffalo gourd, carob pod (al garoba), cohune, coriander seed, evening

pr i nr osetiofidinss whickprevkengy, reéap dkgrséeidn of dlcl cerrpiotitian dmadowhgarm seed,
mustard, okra seed
administration.
In one embodiment, compositions useful herein include any edible consumer product which is
able to carry one or more cyclodextrins. When the composition comprises as the at least one
20  additional antimicrobial agent a proteinaceous factor, the edible consumer product is one able to
carry protein. Examples of suitable edible consumer products include baked goods, powders,
liquids, confectionary products, reconstituted fruit products, snack bars, food bards muesli bars,
spreads, sauces, dips, dairy products including ice creams, yoghurts and cheeses, drinks including
dairy and non-dairy based drinks (such as milk drinks including milk shakes, and yogurt drinks), milk
25  powders, sports or nutritional supplements including dairy and non-dairy based sports or nutritional
supplements, food additives such as protein sprinkles and dietary supplement products including
daily supplement tablets. Within this embodiment, a composition useful herein may also be an

infant formula, in powder or liquid form.  Suitable nutraceutical compositions useful herein may be

provided in similar forms. Particularly contemplated are compositions additionally comprising milk



(hi bi scus seed), perilla seed, pequi, pine nut, poppyseed, prune kernel,
punpki n seed, quinoa, rantil, rice bran, tea (canellia), thistle,

wat er mel omoxesd44@2 wheat germoil, or a conbi nation theceaB200Thw458

conposi tions useful herein may be formyjated to allow for adm nistration to
a subject by any chosen route, including but not limted to oral or
parenteral (including topical, subcutaneous, intramuscular and intravenous)

adm ni sf.at bp&orem%@oa&tk bEG bk RE oRFdill Wabh 2 SRR ﬁfataasvﬁep ?;otan,e route of
adm nistration to a subject will typically take into account the purpose
for whicehstritgs, GANRS bt A Fricoddel fMglkadBngios kR eghilk pfdluctabihSoncwReSt enikk,

phar maceuti cal conposition of the invention is being admnistered to treat
a m cr ehilals adhdlefas Gaaiondi sidk dencin fhetianputv@ceoproaduirndt®by atdlomuwislftactiypiocal | y
be chosen taking into account the nature of the m crobial disease or

di sor deke likkecor di ngly, exenpl ary conpositions for the treatnent of skin

i nfections caused by or exacerbated by Staphyl ococcus aureus nay be

f or ful at ed GEGPopEpRTEEh Brrel By itthenclies Qardrarts spdrassplemagifni st rat i on
a dietar a food,. food additive food suppl enent for ex I :

nut r acdUeredior Cikar Sedi e e SrTRE R soelle Ry SR SR at ed
by a skjl i t r i e |

phar maenet o B P O B b SRR i n R e e

for mul at@heWhidthRBn@RRLORT hBtIBuPRALMBEEUbL SRl JidReL 8RI @RhE SR Sth& cdibles

(i ncludi ng excipients, diluents, auxiliaries, and conbinations thereof)

sel ect etklwietabaif @gaddh taritdiearba, enideske! Batalo0batackll hdrS bladichaintasd, borage

st andar dphar naceuti cal practice. See for exanple, Rem ngton's

PhdPmaceast beako 8dpemoe dottlEghrdetiffilogour@salqob pod EdarobNackuPelsbiishiengeo. |
1980. While the preferred route of admnistration is oral, it should be
under stedgdng Pramroanyaliolie. bfmpdapar ssed dllpomtirapettovdenn sisemfigprdgelyra seed

conmposition of the jnvention, including adm nistration by nultiple routes,
ORI TR M SR T SR R

(nasal or,buccal inhalation) and,vaginal and rectal adm nistration.of any
conposf??gﬁmo?aéagw@%@gﬁ¥§b%m?%m%I%oecéﬁF%ﬁ%ﬁ%¥%8i(Fﬁnghgﬁﬁ? g?#”épidural

intra-artiegyl %mg@-!}ﬂ)ds & RGN 'fr%\g HEAHURL] BLNOY fOf 0B HYis CRATROS 5751;!}19{&% g§ the

invention is also contenpl ated. mnistration of a conposition o

I NVeNt i@ ch R kR kdYudMatur abt liSi@st o ORL oagﬂisﬁtieﬁn@xkchﬁmg ddpiehloRibadah@at,or , by
a first adm nistration route acconpani ed by separate, sinultaneous or
s equentintadm@aditiming tisitadvie s pddngnietrafonnPhesec ckilet inaljent sl dppedciac thgr o eouns
nmore other antimcrobial agents, by a second adm nistration route is also
cont enpif atmistthten exatwplcet wirtgiicalld frkainge reppioithopuosovpobichitoncagfipasiien
i nvention acconpani ed by , . : S
is being administered — for example, where a pharmaceutical composition of the invention is being
administered to treat a microbial disease or disorder, the route of administration will typically be
20  chosen taking into account the nature of the microbial disease or disorder. Accordingly, exemplary
compositions for the treatment of skin infections caused by or exacerbated by Staphylococcus anrens
may be formulated for topical administration.
In general, for oral administration a dietary (a food, food additive or food supplement for
example), nutraceutical or pharmaceutical composition useful herein may be formulated by a skilled
25  worker according to known formulation techniques.
Thus, a pharmaceutical composition useful according to the invention may be formulated with

an appropriate pharmaceutically acceptable carrier (including excipients, diluents, auxiliaries, and

combinations thereof) selected with regard to the intended route of administration and standard



topical admnistration of the at | east one additional antimcrobial agent.
The conpositions of the invention may al so be fornmul ated as a dosage form
A dosage wormwmsefsal herein nay be adm nistered orally asTaBpowo&nss | i quid,
tabl et or capsule. Suitable dosage forpp may contain additional agents as
required, including emulsifying, antioxidant, flavouring or colouring
agents, or have an enteric coating. Suitable enteric coatings are known.
Enter'%h%%%k&ﬂ&§éﬁHﬁ&Q%@QhﬂQXQQ@eQQ%hMﬁoﬁQQB&Q&&Q&%Q%@@mEEQ%ﬁﬁ&h&ﬂﬁcﬁ@|ease
of the active ingredients in the stonach but allow release after the dosage
f or m has HaefMackPebedhaipach, 19Bosage forms useful herein may be adapted for

i medi at e, del ayed, nodified, sustained, pulsed or controlled rel ease of

t he actlveV@bhphﬂpﬁﬁsmdSuwtabhhnﬁe&mmha&b@@$ﬁﬂﬁ¢d¢©mh&wmnaddumammmbdag@nts
as required, including enulsifying, antioxidant, flavouring or colouring
agent s ad@apwne% maahe ggnrblifnr amyrospasiden df thhé ArRBdEy trickdlingy daedeptianbe
materials such as gelatin or cellulose., Tablets can be faormulated in

accérdéﬁé%PﬁP?ﬁ“c@HV@ﬁgﬁﬁﬁ%?“6?5@@3&?%@“@9%58ﬁprg@@?ﬁﬁeHﬂ%?ﬁ?%gmﬁﬂofhe

t th d d
oo T kbRl SRUERSE b AR S PR A PSS e IR BN 4P 20 e
adm i SEEESAA, 21 OEM A NAE] AREblick BDLEY 19k A LARSH B8R o

bi nder, e.g., tose or a convénti onal abl etting

agent . H?BHE&%IE the &Hve KOOI S | t&ﬁéng@ﬂad al agmbesadsi bF stehSdinvharkhe

parenteral route. Exanples of parenteral dosage forns include aqueous

sol uti am&ntibg @pathally S@thiafRadbnd W dHlidicDERindEroblAAb T, be 2 dge Allminddtra@bd Bfute

wel | - known pharnaceutically acceptabl e excipient. Sol ubilising agents
wel1P- k nowmtaoiet! fvp sepafaagrisinidianasius br sdqeeraiat 3dngaintrg@nutfiohe pedhoasother agents,

pharmaceutical excipients for delivery of the antinicrobial agent.

| nj ect arhedinfoiggs o pEhcrarinyerobsl Mgt i wsond fqilj@lamgmoatrp@ms B0

suspensi ons. . Sol i.d for abl.e foor solution. in, suspension in, liquid
pri or tCBﬂECmP&é%¢ b eﬁﬂ”&}P 15 1ed B@%ﬁtl@ﬁ% 8t Cefﬂ%osajé’é‘é)ééheleYerﬂ“HﬁﬁC%&mﬁéb
emul si fied oxal ri.si ng nethyl gl yoxal, and
cyclodex???ﬁ Husagm{ %ﬁ th%to?ﬁ%%% ﬁ“§££%aa'g“and when present the at

| east one agd 'cEanBQ&orﬁ%Tf'ﬂEE 19681‘%{31"111 %%&B BE f&@Xﬂa@&i JUxRdy f&ﬂ?n %‘Hés‘a%é’ 1%rr|r°1UCh

as, for exanple, water, saline, rose, glycerol, et or t

andC ol R dr @A Sra &B@ﬁ&ﬁfnlst&%&tﬁét@ﬂﬁ;ﬁcﬁ ﬂ(ﬁld@ﬁﬁ@u@rt@lﬂaﬂ'&tch@ﬂt& sawbtaeio@ig@rwnﬁd
i ncor porating nethyl gl yoxal and cyclodextrin. Suitable exanpl es of

sust ai neg-coetagasiditondpgemt isonguitedcihddéing emulsifendgreatidelang thiaesgof cslobdig
hydr ophobi ¢ pol yners Qontajning met hyl gl yoxal and cycl odextrin, and when
pr esentagthe cahajcaasntepgneoating.  Suitable entetic coatings are known.  Enteric coatings
surrounding the active ingredients and prevent the release of the active ingredients in the stomach
but allow release after the dosage form has left the stomach. Dosage forms useful herein may be
20  adapted for immediate, delayed, modified, sustained, pulsed or controlled release of the active
components. Suitable formulations may contain additional agents as required, including emulsifying,
antioxidant, flavouring or colouring agents.
Capsules can contain any standard pharmaceutically acceptable materials such as gelatin or
cellulose. Tablets can be formulated in accordance with conventional procedures by compressing
25  mixtures of the active ingredients with a solid carrier and a lubricant. Examples of solid carriers
include starch and sugar bentonite. Active ingredients can also be administered in a form of a hard
shell tablet or a capsule containing a binder, e.g., lactose or mannitol, a conventional filler, and a

tabletting agent. Pharmaceutical compositions can also be administered via the parenteral route.

Examples of parenteral dosage forms include aqueous solutions, isotonic saline or 5% glucose of the



addi tional antimcrobial agent. The matrices may be in the form of shaped
articles, e.g., filns, or mcrocapsul es. Exanples of sustained-rel ease

mat ri ces woehuwde4q@ol yesters, hydrogels (for exanple, polPgfaBhiyoninsset hyl -
met hacryl ate), or poly(vinylalcohol)), ,polylactides (see US 3,773,919),
copolynmers of L-glutam c acid and ethyF-L-qutanate, non- degr adabl e

et hyl ene-vinyl acetate, and degradable | actic acid-glycolic acid copol yners
such a§m&ﬁ@g&HRBQ%L&E@QE&B@%Iﬁh@wﬁQRQQLQK %ﬁﬂ§£@?&%§ Qﬁﬂﬂﬁﬁﬁgag&néaCt!C
aci d-glycoli'c acid copol yner "and Ieuprolldg acetate). Topical “formul ati ons
conpr i sidNGana®hhy biglsy exaliaramth By &d Qe ¥t Giilled aNFhiMAeRupER SR Pied:h®r dblivieBastt
one additional antimcrobial agent, may be prepared as |otions, creans,

oi nt menbsyntppasbbial @entsal ves using known carriers for such applications.
Such fornul ati ons may be adm nistered directly, for exanple, applied
directly oAnjegalde dougdionsp may bd fonubited asdiggidsalutiens @ sugeasiony  faljd fsems
applied indirectly, such as by inpregnation into a bandage or dressing or
spr dy edUG o8 plgiHn Fguiisheng 1@% BIIHGS RHIORHRY AR PrHe sy ed Bt

inventipn al.so relgtes to .a renteral unpit dosage form conprisin

ot hyl P8R TN’ QyEPotaRErTh, GprT Ry bt B TS e Her AR B

ant tm %&8@(‘,{ %}rina&ea%atmliﬂ cgﬁgﬁgﬁ%cy%mgghmgg %vhelg E?esg{t.ﬂjveeﬁ%astodh% 88'1%&11 onal
antimcrobial agent I's an antibirotic, such as an am noglycoside, such as
am KaciRimGesHia M &b nayRNARYE vith REERKG s, RLELIIPIC Whier STIQDHOMMRE, Rlycerol,
tobram cin, or parononycin; an ansanycin, such as gel dananycin, or

her bi megiansl, ar alibageplemisuohs @srcbOr acar bef ; car bapenens, such as,
ertapenem doripenem impenenficilastatin, or meropenenm cephal osporins
(fi1Pst geneérnghinohicleaguphpasione fragbo idpared éf@rmiritmg neahdglpdsiahangreydefleadtot. hi n,
or cefal exin; cephal osporins (second generation), such as cefaclor,

cef amandtide cuapiskiof pystainedfrplesgibrepagiopeintlrdsgeh-Perrphiginensiess Phslidt hi r d
generation), such as cefixine, fdinir, cefditoren ef oper azone
et of kb e PheRF Bglej%lﬁlis FanniE e P! %:f@f%lsgﬁ%% B PEFD B 1R (e least one
ceftriaxene; ,cephal osporins .f ourt.h generati,o suHGgh a f epi ng,;
cophal GuaEi SRR AP BED et s AT b PR P LS Bt s

such a%mh%ic%é% e 8B pRE oF SRGAY Ghilhse FREQ! indGSe éi%k%&ré’z‘ﬁycﬁé'gélsh{f%% e,
clarithromycin, dlrlphronyC|n, eryt hromycin, ro§| hronyci n, trol eandomycin,

t eltbt hRRYT hitiroQlths P el RTINS &Y poPANRAESHRINE poBWehdd $seca 2SI ETMANY),

penicillins, such as anoxicillin, anpicillin, azlocillin, carbenicillin,
cl oxacicbpolpnedio€ Lagaeiniclacid,andl lethgl-Dyxghcirhd e, mon flegdadatild dthylencmeiyil a¢ddté, and
nafcillin, oxacillin, penicillin, piperacillin, or ticarcillin;

pol ypepicgdddle lsgshcidselisal 1qideipelyneod dush pnthe bURRSPN iR ATHY (ge¢taldt ones,
such as ciprofl oxacin, enoxacin, gatif]oxacin, |evofloxacin, |onefloxacin,
noxi f | axgeppheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate).
Topical formulations comprising methylglyoxal and cyclodextrin, and when present the at
20  least one additional antimicrobial agent, may be prepared as lotions, creams, ointments, pastes or
salves using known cartiers for such applications. Such formulations may be administered directly,
for example, applied directly on to a wound, sprayed onto a surgical site, etc, or may be applied
indirectly, such as by impregnation into a bandage or dressing or sprayed onto surgical equipment,
dressings and the like.
25 The present invention also relates to a parenteral unit dosage form comprising methylglyoxal
and cyclodextrin, optionally with at least one additional antimicrobial agent.
In various embodiments, the at least one additional antimicrobial agent is an antibiotic, such as
an aminoglycoside, such as amikacin, gentamicin, kanamycin, neomycin, netilmicin, streptomycin,

tobramicin, or paromomycin; an ansamycin, such as geldanamycin, or herbimycin; a carbacephem,



nor fl oxaci n, or ofloxacin; sulfonam des, such as mafeni de,

sul f onam dochrysoi di ne (archaic), sulfacetam de, sulfadiazine,

sul f anet Wwoab®/04su42f ani | i m de (archaic), sulfasal azi ne, PEUIB2OYAHATH €,
trimethoprim or trimethoprimsulfamethpxazole (co-trinoxazole) (tnp-snx);
tetracyclines, such as demecl ocycline, doxycycline, mnocycline,
oxytetracycline, tetracycline; others such as arsphenam ne,

Ch'Ora@ghﬁﬁh&g&nb&ﬂ&ﬂﬂﬁg%%h umhb@%ﬁ%&ﬁkﬂldﬁgﬂﬁaﬁq, %xwﬁﬁéh%ﬂﬂ&kﬂ fusidic
acid, furazolidone niazid, linezolid roni da mupi rocin,

ni t rof Wasbdle; cdphalb §RsinBYEktihen @Y @] 0RO fadeiilNeHpL 0B, icBiatbaih foe péfhIS thid),
rifanmpicin (rifanmpinin US), thianp eni col, tinidazole, dapsone,
cIofazmmrﬂhkmnﬂngﬂM@bnas@umm@g@kﬂdﬁ@)s@ﬂﬁhca&ddapuﬁmwmkm;cab@hygyﬁﬁyﬁLine,
such as tigecycllne or an oxazolidinones, such as linezolid. In other
enmbodi meaefgroxtrhe cmhaIOéla@ftnsdﬁh@dmr@ﬁ@hapc}afrﬁtqeﬁmﬁw@mr ageliordns  an
antlfungal such as a pol yene antlfun such as npatanycin, rinocidin,
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thi azol esieieiasAbalinag, 0 t}ﬁl)tlnyélﬁrfbﬂﬁfr@m?&ﬁ hrASintigh Rl adidnemyaansol f i ne,

naftifine, but enaf i ne; echlnocandlns such as ani dul af ungi n,
CaSpOfupgmmon@@nnh@ﬁﬁuﬂ@mmsuﬂiﬁe&&aﬁuﬁhp&ﬁaﬂﬁﬂ&@ﬂﬁm&ﬁkﬂmﬂﬁi@h@ﬁﬂh@x,

tol naftate, undecylenic acid, flucytosine or 5-fluorocytosine,

gr i€ eofagloviilin, canadnaplioglaxacilindsddiagthinh flodebotlat, exczlorillial tnetiaéiv.innégllisuch as
allicin, tea tree oil, citronella oil, iodine, |enon grass, olive |eaf,

or ange pdillin, wpﬁﬁlrra@@ewﬂhn pa@@rréhmpolﬂpéms et dsebacipraeimm coligi, @ipolyreﬁ%nut
oil, zinc, sel enium Al fernativel ge sel ected from an .
those. GeSEPTBagH HePar AT éacé‘f FREHER axwwifagﬁ?%aalﬁ lG@Eforacine gy ﬁgg?meo

the i nve |on can -be bot |n v t.r,o din t he
exanp! ST BETam o SR it R e rE Lo e S ot oq

for it %ul@i%%’!alnti&/e’ s&lﬁdffaﬂhe SNPIR G oI, lefQﬁﬁrmHE &E&Qlc?'sul@is&l%& kifdshid%, For in

vivo studies, the conposition can fed to or ifijected into an anima

(eqg., tamemum}l M@ nicti®paif @%&e&axﬁbﬁr(@@hﬁh@;@%@r@@@%m&ﬁ tettaBfcBidsl QRh aOr
one or nore synptons of the mcrobial disease or disorder are then

assesseldmetlbgelines doxycingbiiho dyyliref otyheracelipgsittacoting; @tlmmmh es weplredartheal i ng
can be assessed using in vitro nodels of wound heallng in vivo. Based
1

on t he chlesamphsnicaly cliplpmppn. latemps agembangdostbmegodngsic aadduadﬁhdﬂns,t ration

route can be determ ned.
isoniazid, linezolid, metronidazole, mupirocin, nitrofurantoin, platensimycin, pyrazinamide,

quinupristin/dalfopristin, rifampicin (rifampin in US), thiamphenicol, tinidazole, dapsone,

20  clofazimine; or a cyclic lipopeptides, such as daptomycin, a glycylcycline, such as tigecycline, or an
oxazolidinones, such as linezolid.

In other embodiments, the at least one additional antimicrobial agent is an antifungal, such as
a polyene antifungal, such as natamycin, rimocidin, filipin, nystatin, amphotericin B, candicin;
imidazoles, such as miconazole, ketoconazole, clotrimazole, econazole, bifonazole, butoconazole,

25  fenticonazole, isoconazole, oxiconazole, sertaconazole, sulconazole, or tioconazole; triazoles, such as
fluconazole, itraconazole, isavuconazole, ravuconazole, posaconazole, voriconazole, or terconazole;
thiazoles such as abafungin; allylamines, such as terbinafine, amorolfine, naftifine, or butenafine;
echinocandins, such as anidulafungin, caspofungin, or micafungin; others such as benzoic acid,

ciclopirox, tolnaftate, undecylenic acid, flucytosine or 5-fluorocytosine, griseofulvin, haloprogin, and



The conpositions useful herein may be used alone or in conbination with one
or nore other antimcrobial agents, or one or nore additional therapeutic
agents. TWO 2arwa4mi4er obi al agent or additional therapeutPCTABENY/03¥)8 be or
conprise a food, drink, food additive, ,drink additive, food conponent,
drink conponent, dietary supplenent, nutritional product, nedical food,
nutraceuti cal, nedical device, nedical supply, nedicanent or

phar m%@&iﬁﬁnod%arbomﬁi; ahhicmagteRiLal asaagﬁﬂlt, 1 Qlrcaddl (ﬂtlr(gftl:%é oiﬁ, h'&ﬁ@a? %'rﬁd.n%r?sg,e nt is

2

preferably effective to attenuate one or nore mcrobial diseases or

di sor dejlisc RAf, BRG], FRIFRr@h ofl HRSYHIRIONE B rtleNR O scfDHE cHIEILOBI, alncdbrseases
or disorders, or otherwi se confer a benefit on the subject to whomit is
adm ni stlesiech. Preferred therapeutic agents include therapeutic food
factors, immunogenic or inmunostinulatory agents, wound healing agents, and
the |ike. Wteghguldthsagemdercktioddrorhat of Weosadeictibehizdeiant i mi cr obi al or

t herapeutic _agents |jisted above gboth food based and pharmaceutical agents)
may®al so b herpIayedf 4mpopErhEY T Ecesrdral 1o 1%%%“?%%#??6%‘1%‘?%}1%@)” are

dm ni st er.ed t ., Sinult | dall ith a. it
o D58, G P s Rt 0 BOSU EhL Ba R
adm ni Stés‘?{/detglr ﬁ !lel;r?utg,% IfgrdexgﬁlB%di%%ié%iEr%Ha d%lwﬁ% HRe BENSTH QN fl.stration

regi ne nma et ween subj ect's dependrng on such variables as the

sever i tym@bsiBYMR NP0 & isubEEGho ad NBMLYPS., PIn i AL ABE At hieaigd, the
node of adm ni strationchosen, and the age, sex and/or general health of a

subj ectcolohiw@Me infediyin Wayonelor genesyalprexanpihe mié s b dkaid or Hidogddr areabaut 5000
ng per kg body weight of a conposition useful herein is adm nistered, 1 ngy
t 0 18boutse0d0 Inyevpes, thegpbbindyf the cghposafongo pormpots ivtduod hedief uin bersedsked wing
adm ni stered, 1 to about 3000 per kg body weight of a conposition
usef ul “héfepadilsoladprngihstlengeer mzmr:%afteéog wtesgpom HRProiatddpsRsdynskei ght of
a conpaosition useful herein is a ntpister&d, 1 ng to about 1000 ny per kg
body welght Br2nd 2dSHEERIPT BW uLEM I HEPEES i s administered, per

adm ni str aLI'hg r(liolgllgotg‘r? rns%%é’ful }perr %}cl %[aatgle %se%baﬁol’rllte og% (tzocr)n al‘rtl)a L(I)tn \x;liglotgne oerg o) E)
preferably per’ddy. 1'h 6ne enbodiment . the adm histration is of from about

0.05 ”Qn&&ic@&ﬂﬂ%%&%@o@n@@m&&_a@@ﬂb{né@ie fu@f 2020 OTPRSIdiin Ao BB Jper ei n.

In various enbodrnents, sufficient conposition is adm nistered to deliver

fr ag abaditiofhl @Rk paBrd HeAbOMt borMBnPhisdBidi] GinkoRR Jpeitivk dribRdydinel ghid, from
about 0.001 ng to about 4 ng of nethyl gl yoxal per kg body weight, from

about @ofpdndry, demkabopbntijetady sogildyég) yex@napeodkg, hatyal food, nutraceutical,

medical device, medical supply, medicament or pharmaceutical. The antimicrobial agent or
additional therapeutic agent is preferably effective to attenuate one or more microbial diseases or
disorders or one or more of the symptoms of one or more microbial diseases or disorders, or
20  otherwise confer a benefit on the subject to whom it is administered. Preferred therapeutic agents
include therapeutic food factors, immunogenic or immunostimulatory agents, wound healing agents,
and the like.
It should be understood that the additional antimicrobial or therapeutic agents listed above
(both food based and pharmaceutical agents) may also be employed in a method according to the
25  invention where they are administered separately, simultaneously or sequentially with a composition
useful herein.
As will be appreciated, the dose of the composition administered, the period of administration,
and the general administration regime may differ between subjects depending on such variables as

the severity of symptoms of a subject, the type of disorder to be treated, the mode of administration



wei ght, from about 0.001 ng to about 2 ng of nethyl gl yoxal per kg body
wei ght, from about 0.001 ng to about 1 ng of nethyl gl yoxal per kg body
wei ght, fwormsewi420. 001 ng to about 0.5 ng of nethyl gl yoxaB20oepns4#ss body
wei ght, from about 0.001 ng to about 02% ng of methyl gl yoxal per kg body
wei ght, from about 0.001 ng to about 0.05 ng of nethyl gl yoxal per kg body

wei ght, from about 0.001 ng to about 0.01 ng of nethyl gl yoxal per kg body

vei ght ., Qlenf [ QMhalQUL QndR L AR 1R AR0M, GpR05 MhRE By G XAl exREplekg
body Ve ghel?’, rlper g%hieni gt%tgi on or per adsaye it shoulelgg%e Jappé?éeci at ed{)tehat

adm ni gtdnakbam 1 iRYtol BELLBIOO eroSidAGE BodlosEghtsiiaRo@podrisd m@hehdainliy dose, or
adm ni stration of a nunber of discrete divided doses as nay be appropriate.
It shoulchifiecraddeng todaut HA g perkgdodofveghdefmatoynekitibh usdiultheeirarst wi || be
abl e w t hout undue experinentation, having regard to that skill and this

di scl osdménistered.deng rniheat AW0end patlkigheddusigheoiraeginmesitipnetaldinsgidiese and
timng of admnistration) for a given condition. The present invention also
r el at egdmgusieraddtag i ahoyt FUE0E PEae bofly Srght pfffetompostipy esafuldsibsi ti on

conpri si,ng, .consi sting es tiall f .or consisting of ne | gl yoxal or a
ot o | 2EPALHETTS R Ay TGP yBRa e AT o R R SIS
Prefer . iti0on.C - i 9
el e Shhy e SRTRASLLL R FOIRL 12 pRe ANt okl AL BhOR k9, SRl
% cycl ohexdyl idloncNBAR dRA & &h@RdinlshEi GOEBORA PBuCRMSHS kS AR 8RN indlpkykHf
about 0.5 to 10 wvt % net hyl gl yoxal or a material conprising nethyl gl yoxal
and abutly $#0igh0ofQXompotaicy abcdal@xteid.n. Most preferably the conposition
consists essentially of about 1wt % nethyl gl yoxal and about 20 wt %
cydPodext r ilmvardayws embodintzodi swtndierd comppowernt i edmofstdrietd deliesrtficomalgonpiODses
manuka honey or a manuka honey fraction. In one enbodi ment the conposition
conpr i $esstogohienEE camstitylgyoxd pen kg bady weaght, fpgn abgut 031 mppyo akgut 45pg 065, 60,
65, 70, 75, 80, 85 0, 95 or_99% by i.ght nuka honey or a nmanuka, honey
fracti SAEHE LR B %P%\j‘éghtnﬁﬁ}mﬁ%o‘éteq{\@&t%tqnarﬁbé’ﬂ’i Shy Ogdqﬂwé%@%eaggb% or
exanmple, .fr abou 0 about 99% b ight, .fraom,about. 5 t-0 ahou % by
wer ot baapagi 450} SedBatiorade By i Bhbs ph o 2RodeRs R AEaL0 W0 by
vei ght ., {ooa!EthbPHﬁfg o@%e@@lg%%%!tp@gg/ﬁ&}& &@%}Qmom%&ﬁ‘o%@%g BAbLG APRYLf 993@ by
wei ght, Trom about” 30 to “about 99% by weight, from about” 35 to abott 99% by
weitght ,mdth0en @R0sH: kggo&}ﬂwa Wfro&%%@t}@.mlrﬂ%b abolom aiftm gy@ybxabwkg 99% by
gnt,

wei ght, from about 50 to about 99% by wei from about 55 to about 99% by
wei ght ,bofly eright) ot Gdut @O@bayto 29 DYS5 wej @hbethflglommablo il b68y weglabfuh 99% by
wei ght, from about 70 to about 99% by wei ght, from about
about 0.001 mg to about 0.01 mg of methylglyoxal per kg body weight, or from about 0.001 mg to
about 0.005 mg of methylglyoxal per kg body weight, per administration or per day.
It should be appreciated that administration may include a single dose, such as a single daily
20  dose, or administration of a number of discrete divided doses as may be appropriate. It should be
understood that a person of ordinary skill in the art will be able without undue experimentation,
having regard to that skill and this disclosure, to determine an effective dosage regime (including
dose and timing of administration) for a given condition.
The present invention also relates to a dietary, nutraceutical or oral pharmaceutical
25  composition comprising, consisting essentially of or consisting of methylglyoxal or a material
comprising methylglyoxal in combination with cyclodextrin. Preferably the composition consists
essentially of about 0.1 to 99 wt % methylglyoxal or a material comprising methylglyoxal and about

0.1 to 99 wt % cyclodextrin. More preferably the composition consists essentially of about 0.5 to 10

wt % methylglyoxal or a material comprising methylglyoxal and about 10 to 99 wt % cyclodextrin.



75 to about 99% by weight, from about 80 to about 99% by wei ght, from about
85 to about 99% by wei ght, from about 90 to about 99% by wei ght, or from
about 95 WO 2a1¥480499% by wei ght). In one enbodi nent a cecpaBlowd/eF4ss t he
invention conprises cyclodextrin, prefegrably al pha-cyclodextrin,

gamma- cycl odextrin, or both al pha-cyclodextrin and gamma-cycl odextrin. In
one enbodi nent the conposition conprises at |east about 1, 5, 10, 15, 20,
25, 30,M§'s§ re%&ablﬁ §1e clé 0§§on @(lels@%ssezgaﬂy%ﬁ ab(ﬁQﬂ \@(5/0 n%%ylzcgﬁ)xglrang%g&gﬁ()m' ght
cycl odextan and useful ranges may be Selected from any of these val ues
(for exampkelodek@m about 1 to about 99% by weight, from about 5 to about
99% by wei ght, from about 10 to about 99% by wei ght, from about 15 to about
99% by wei ghbne émbodimbout cadfpasitioalbbtitc iDQ%ibty coveprgiat mafiularhoabouta Bsntke about
99% by wei ght, from about 30 to about 99% by wei ght, from about 35 to about
99% by h@eﬂgﬁﬂiacmflr oln &lssatbodnans thelsontpogg9s anegmlean hont hidolid, 14524 85.about
99% by weight, from about 50 to about 99% ght, from about 55 to about

9990 by et At 45 brv- 40oth 78051 & Abclh 959@0/%%%‘030@%%@%%}??%&% f%%m% about

99% by t 70 t bqu % b b bout
090 by Kigroictiopr S S indd risg bESI R Baveaty ekt O S8ote G8ifodoont
999% by e, gmt o0bT BT AbEUEA0u10 ABONL 289 DY B OBl BT fooeglage&%oﬁ@bt 0

about y wel en USG I n connl nat1on ano er antimecr i al

agent  QfeidhRETRR e &5 298N ur 99N By AHTLRIfRdnh AJRN0 &f AR uE PR ES hlcic®h ibseiitut
herein and the other antimecr ob| al agent or therapeutic agentmay be

si mul t 2506 uiSoud V9 BaGURIKEH akom Shaat!3t) an elas e HyRiadht atd BbdGb welgisout he)s by
adm nistration of a single dosage formthat conprises all conponents or the
adridni sterght.i fom efows ¢p ar dicat 8YS g eveighr,MenatbauBs tagitouad’y by veigbament ibwe
Sequential adm nistration includes adm nistration accordi ng to different
schedul38g0 arusP Brodty Weighs, ftfcﬁatabwéﬁ 0 ploua {9 G ryeighti e Rleoys F it ez ud 89 Torky

whi ch the conpositi eful | relnadother her ape agent .are

provi detfshh QHTp 2?390 ski %’ /o Nfeé%l?b do(i“ﬁg{) tahoy H%%@%VW(% Frfmé%%klﬂnaance
wWth t ven f or it n activ |

whi ch Eto n%ou(%]bb%%ﬁe‘?é{%hl%’?%o%a %% llgoﬁltt g%(?t VAUTar TRef %%uégg o gtba%%nﬁl

ther apgyy hCE fﬁ%‘%oﬁnbb% aﬁo%'E g&t, bty%%%@@ 8 Hickf &5 8Nbol.esst By Qkig L e di sease
process used Accor |ng Y, oods and bever ages conp¥|5|n

antigmi cr oblhabn@ ORBOSinkh NS mpkitibR oS tHeN@Atib® Borbpike Dy cltietrih Qre@eBBr al  f oods
and health food. Since the antim crobial conpositions of the present
i nvent iatpharpdlodcairin, suweeb-ctdsicetriaf ommanb kiphhoyudydextriheyd ganmbeydadweninas Ih hey
are or in the form of
one embodiment the composition comprises at least about 1, 5, 10, 15, 20, 25, 30, 35, 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95 or 99% by weight cyclodextrin, and useful ranges may be selected from
any of these values (for example, from about 1 to about 99% by weight, from about 5 to about 99%
20 by weight, from about 10 to about 99% by weight, from about 15 to about 99% by weight, from
about 20 to about 99% by weight, from about 25 to about 99% by weight, from about 30 to about
99% by weight, from about 35 to about 99% by weight, from about 40 to about 99% by weight,
from about 45 to about 99% by weight, from about 50 to about 99% by weight, from about 55 to
about 99% by weight, from about 60 to about 99% by weight, from about 65 to about 99% by
25  weight, from about 70 to about 99% by weight, from about 75 to about 99% by weight, from about
80 to about 99% by weight, from about 85 to about 99% by weight, from about 90 to about 99% by
weight, or from about 95 to about 99% by weight).

When used in combination with another antimicrobial agent or therapeutic agent, the

administration of a composition useful herein and the other antimicrobial agent or therapeutic agent



powder |ike honey or may be used or consuned in the sanme manner as honey,

i ncl udi ng being eaten as a spread, for exanple by spreading them on bread
or crackewg20ro/oztod2ng Wi th yogurt, or nay be used as a PCEAB20OHDINES OF
mar i nade, for exanple, as a preservatigg or marinade for neat. They can be
used as an ingredient or raw material for cake, biscuit, cookie, chocol ate,
sweets and ot her confectionary, including drops or chewi ng gum The
COWPOSH&iQﬁ%ﬁ&hmhﬁﬁmb?&%ﬂ&&ﬁﬂSﬁ%ﬂmﬁ&méqgﬁﬂn&QﬁM@hﬁﬁdéﬁb@a@&hﬂ%mﬁ&@@f@e used
as sweet ener for beverages such as mlk, tea, coffee, hot chocol ate, etc.,
and as sﬁh@leiMg@@&@ﬂﬂqaﬂéorﬂé}ﬁyyeiml@ﬂp@heﬁt@br fHe Wtlnirid#a66n BEWDRAGATsagB IOkt
drink, etc. "Drugs including antimcrobial conpositions” of this invention
provi deubduentielksaipkesc whe.deygsitiflontidgradine atchelat advhinimiraticabicabrdaip se dsescnor
conditions, including skin infection, such as that caused by Staphyl ococcus
aur eus sgirrdulsh@scitrably sh ghap fheyeinnf orerbp in fegrereditdughg otirdrtheormdpasitongisefuth as
duodenal wulcer, gastric ulcer, gastric cancer and so caused by

Hel Pcolbsefetioh et therpRaHp REY A PHYeIEf this i nvention can be adni ni stered
transderwawd?én @yail¥ SO Iqq? as the antim crobjal car ositign is safe to
human body . FHE &8ss PSR G PR IPRASHEN SR AR BE B Hgy 5855 hieaY E%r at ed
into or 1 o I - - 114G i T I I

parti cor B TS S ARAGRE ARAARCAR ni REM RRen oA LEGE pRlc

suppl i esiriieed iHar bhendid, @aldRMc 2En@XLL NG IMOURLSr dFEEG R WPHRABscarNd t he
| i ke, but those skilled inthe art will recognise numerous applications.
Exenpl asyccrediciad usdévi ces that areintended as tissue inplants include, for
exanple but are not limted to, brachytherapy sources, enbolization

matléri al s, Acapmimglye tfobdydrdritessragentcpmpiipngintinmplobiat @mpraitiens alfshis orwmmioni ze
adhesions, and the |like. Exenplary stents include, for exanple but are not
i mi t edat be uiedtfpraaraselioads anddivplsh %/q@ét Sipgfcthe detirpigo bk epppwsitipgs B the present

bal | oon- expandabl e stents and sel f-expandi ng, stents. Ball oon-expandabl e
stent s BAUSY BRI SVET BRI AT AURGEYOSE)BThTaR BF SO UHBR BF 8 M e IUe g

Cordis._Sel frexpandin tents are typjcally conposed froma §ﬂa e. nenpry
Pt i i E e el AR LR SRS e M ALGS St el

stents,, aghald @&%%Plg%gﬁgegdﬁg &0k Arﬁl)rt:ydo&c&iék&, 60 't}pio(ggqut‘?&arhm &SS

steel franework or, case of self-expanding stents,

ni gkel /dsdid ani pHeAlali@Yor xR, @yexh@dbleoQNS ke HEEsr hain X FRh@r. DUty adnebenot
limted to, balloon catheters including inflatable and self inflatable

bal | oonisehtshetiesrsdientve rawvninh@tidlibecabalHiwain coalic kkoalnanwdéts pehsiébd e bal | oon
typically conposed of polyethgégheterephthalatg, or it may be an elastic
bal | oorronfegiinagt ingludsigrleersompbeddg gfm| Hicesemmposisiphy efcheinvesipermay be added to

water as a drink, can be used as sweetener for beverages such as milk, tea, coffee, hot chocolate, etc.,
and as an ingredient or raw material for fruit juice beverages, sports drink, etc.

20 “Drugs including antimicrobial compositions” of this invention provide the examples of drugs
for the treatment of microbial diseases or conditions, including skin infection, such as that caused by
Staphylococcus anrens and ones for the prevention or treatment of other conditions such as duodenal
ulcer, gastric ulcer, gastric cancer and so caused by Helicobacter pylori.

Exemplary drugs of this invention can be administered transdermally or orally so long as the

25  antimicrobial composition is safe to human body.

The compositions of the invention may be or may be incorporated into or onto medical
devices and medical supplies. The invention particularly contemplates, but is not limited to, medical
devices or supplies used in the treatment of external wounds, surgical wounds, and the like, but

those skilled in the art will recognise numerous applications. Exemplary medical devices that are



"Medi cal supplies including antim crobial conpositions” of this invention
provi de the exanples of germcide and disinfectant used for nedi cal devices
or faciliwpDesto/Ext@apl ary nedi cal supplies include dressiPagaB2odd/eismfsect ant s,
bandages, |avages, and the like. The ngglical devices or supplies nmay be
coated or inpregnated with conpositions of the invention by well recognized
nmet hods. One exenplary nethod of coating a surface of a nedical device with

the compesidi0RsQl it IRAL OPCRIRIRER RONEACY LNG:khensHrf RorcW th the

conposition of the invention so as cause the surface to be coated with

t he parehiboltadibn GRPAB] duh@-bed inhklen th, el @ Pmple@ath 460 rotrhigindrd ddhlegb@l
surface may be acconplished using stand%rd nmet hods well known to those of
or di narayd stki llkk. | Axdnhyga@nstentskodudex fompkanple bat ar gotding il fradetravatdolac e shat i on
of the invention can be achieved by bathing the artificial surface, either
by it séhdludsrfongsamiple bt bylloga;cxpandable efcns ia@<gseé%ﬁ<pa¢d1ﬁg1geqthe conposi tion of
the invention. Exenplary antinm crobial conpgsitions of the invention, and

met Rod PO BRI S LR 2 EdMH SPET DHELRE! Of crBRctsE! s deduding hords.
referenceg to the follown xanpl es, . EXAMPLES 1. Material 1 uka

noney: MRS NG e PRy BSO RO kT AT Raon) 28 Wfdr Ty

Met hyl xal |t A :

A phae oy R PP RO R te oo Byai alhare AT B & oty composed -
Gamme- Gy 6lsQaRxt Lhd raeRAVONAS MBLELRE of (YT oS &hts, flehnitkcd/ YR bLAGE ur i ng
met hod of antim crobial conpositions Antim crobial conpositions containing
manuka HxeflarBExalopheindlude, Atk iIE Bt @t ncOIMPESs th] Igllodn (Abphaneydiedextrin
cont ai ni ng powder conposition) Manuka honey was m xed with

al pha- dyftirabdresadrsil irdiatabledballatn atlefersl 5. Ushin flatBie Bdnbn and baasonedectsabla
powder. 60. Qg of manuka honey and 61.38 of al pha-cycl odextrin were added to

| L of &abeakepicalocopiosss alzwlyefiyleasekabdplagasr ingdele aheasis dbalkwmposictlyon was

honogeni zed at m for 5 ning es. After that, water was added so that
the sol*decomPe XA SHERRC "URY- r esul tant suspensi on was spray-dri ed

gg%gg? . ?gﬁ‘l\%ﬁf’éﬁ%l‘%‘éh‘é@ Gict B 20G i Shid W BB ROWIBE 1l i QL5 08 Al
examples of germicide and disinfectant used for medical devices or facilities. Exemplary medical
15 supplies include dressings, disinfectants, bandages, lavages, and the like.

The medical devices or supplies may be coated or impregnated with compositions of the
invention by well recognized methods. One exemplary method of coating a surface of a medical
device with the composition of the invention comprises contacting the surface with the composition
of the invention so as to cause the surface to be coated with the particular composition of the

20  invention. Coating of the artificial surface may be accomplished using standard methods well
known to those of ordinary skill in the art. For example, coating a surface with composition of the
invention can be achieved by bathing the artificial surface, either by itself or within a device, in a
solution containing the composition of the invention.

Exemplary antimicrobial compositions of the invention, and methods for preparing such

25  compositions will now be described with reference to the following examples.
EXAMPLES
1. Material

1) manuka honey:Manuaka honey MGO™550 (Manuka Health New Zealand Ltd.)

2) Methylglyoxal honey powder (Manuka Health New Zealand Ltd.)



Exanple 2 - Antimcrobial conposition B (gamma-cycl odextrin containing
powder conposition) Manuka honey was m xed with gamma-cycl odextrin at the
rati o of wW0.208ku440435. 0% and was nmade to a powder (i e, Pa3/IB0)/NI485%0bi al
conposition B) in the sanme way as that ,of Antim crobial conposition A as
descri bed above as Exanple 1. Exanple % - Antimcrobial conposition
solution C (al pha-cycl odextrin containing solution) 14.5454g of

Antimcr obi3§hgﬁ\gggg§&&§m@m;§m@0gg_@&@3@;@}/@5%5t rin were dissolved

in water to Omn. to produce Antimcrobial conposition solution C. The

nmanuka honeay GagitaeditlotfkeARtd MoV Al W FeedpOgiddnem Gol1utihon C (from

Antim crobial conposition A) was 6.55%W v. Al pha cycl odextrin which cane
from At i mManithauriogmpabod b andmimabiaBc¥pbsitiand t he separatel y added

al pha-cyclodextrin was 8. 0%V v. Thus total al pha cyclodextrin was 16.0

o v. Exanpineimicrobigpgoniogitioni eintdwnpositiadensol uti on D (al pha cycl odextrin

- higher honei content)  14. 5454% of Antim crobial conposition A and. 6.54g
of randkERIAdy ARSRIcHbid SPResition i fdth i ARE M SORINIPSH PPY G GeRposition)

Antim crobial copposition solutiaon D . Al pha cycl.od in nt i

ant i 1 or obP L EORBEL e S ar R 1R SpPe RAET PGrOAr LI dOBOLTt FERVE) vas
8. 0%/ ney which cane from Antim crobial conposition A

was6. 5%9/%‘3%8Eﬁ§”§ée}par ately added nanuka honey was 6.55%W v. The total

nmanuka honey og 8ntRALkRSclahdlAYW Of alpEX AW RxBin w LA 66 @RIoah hegepasi tion
solution E 14.29g of manuka honey and 17.4g of al pha-cyclodextrin were

di ssol wefichH 1e8watl ef wher akeldt0end the@oppodtcewANidnmeehiabl &lc00@pPoisi b indflutes.
solution E, in which the ratio of nanuka honey and al pha-cycl odextrin was
4599t o /FEYlDy, weeérghts addedanpha tige solidbitmtcrs @0l ovaonposi ti on sol ution F
14. 29g of nethyl gl yoxal honey powder and 17.4g of al pha-cycl odextrin was
di ssol ved ilhevigstbnteespaatien YOORIAytdsicp (Guigs easiampes eire bilal y%‘ﬁ%@@ iPPveer of

solution F. I\/g.n ka ho.ngé content was 14.29%W v and al pha-cycl odextrin
cont ent “WWERICTPPALGPRPSIEY Anpl e 7 - Antimicrobial Activity of the

ComPOSIAL30g -5 BT RBA e BRI AR SR S
Manuka honey was mixed with gamma-cyclodextrin at the ratio of 45.0%wt/ 55.0%wt and
15 was made to a powder (ie, as Antimicrobial composition B) in the same way as that of Antimicrobial
composition A as desctibed above as Example 1.
Example 3 - Antimicrobial composition solution C (alpha-cyclodextrin containing solution)
14.5454¢g of Antimicrobial composition A and 8.0g of alpha-cyclodextrin were dissolved in
water to make 100mL to produce Antimicrobial composition solution C.
20 The manuka honey content in Antimicrobial composition solution C (from Antimicrobial
composition A) was 6.55%w/v.
Alpha cyclodextrin which came from Antimicrobial composition A, was 8.0%w/v and the
separately added alpha-cyclodextrin was 8.0%w/v. Thus total alpha cyclodextrin was 16.0 Y%w/v.
Example 4 - Antimicrobial composition solution D (alpha cyclodextrin — higher honey content)
25 14.5454¢ of Antimicrobial composition A and 6.54g of manuka honey were dissolved in water
to make 100mL to produce Antimicrobial composition solution D.

Alpha cyclodextrin content in Antimicrobial composition solution D (from Antimicrobial

composition A) was 8.0%w/v. Manuka honey which came from Antimicrobial composition A was



(1) Heart infusion broth (Ei ken Chemi cal Co., Ltd.). Bacto(tm Heart

I nfusion Broth (beef heart infusion (from500g) - 10.Qg, Tryptose - 10.0 g,
Sodi um ChWworotheén44043. 0g/ per litre) was prepared accordi n@CroBLie054458

manuf acturer's instructions. (2) Methis]lin-sensitive Staphyl ococcus
aureus- MSSA, Strain | FOL2732 (Deliver egl by Kobe Gakuin University) was

i ncubated in heart infusion broth (509 of beef heart infusion, Ig of pepton

and 0. 0:s0fy SORMMHLPRANS HERLIAGE bk s3E L0 TRORIY nh B ROUGRy AL CD

600 reached approximately 0.7. This culture was 25 fold diluted and used
for measynementy/v(3) Sanples prepared using conpositions Ato F of Exanples
1 to 6. Antimcrobial conpositions A & B manufactured as shown in Exanpl es
1 and ZExaensle 6admtohissdlisedmpositidOdolwionBt er so that the concentration
could be 29.09% w v (the concentration of manuka honey and
al pha- cycl ddékg of manuks hegeyviai/ g cAplgha sychsewitio woredipebe ieivyyr wridake
sterilized by filtration with 0.45mm filter. The filtrate was diluted with
vat ér  (1#Uphtogproduge pogimigipfyalicoppogyion aglptign 1 ip yiidbe ser of mappls kongaandidded
to hear; inf(ilis' on. brot4§0/wti t%O}QBﬁ r.atti o of (1: 1). Thus the final
concent AR SAOETF T HRFIKS “hiSmey’ Bhd&pha- cycl odextrin or gamma-cycl odextrin
in heard,.i i . -fal 2-fold (1 in 2) dilution: manuka
%(-aﬁr%}g?v/ \%ﬁt%@%&l%&l@?ltfo% Jo%onzF

honey a-cyc In or g-cyclodextrin (4.0%wv) 4 fold (1 in

4) di | uti ony rpeppkanieneyal bda &P RMENInd 1@?4%%5@9%%1&&&@& WBis GG IedIE takd
(2.0%wv) 8 fold (1 1n 8) dilution: manuka honey (0.82% w' v),

a- cycl adeke it 0Ol tgproyfedeatdatit dobial donfl¥@sition soludéd Fm crobi al conposition A
(Exanpl e 1) was also dissolved in water so that the concentration was
31.195% w v ManukhkomsgroentredsildR96fv /vandkiphhroyrbydeamid caneycihvodedrviv.was
7.14% w v, and 8. 7% w v, respectively) and sterilized by filtration with
0. 45mmipaneple 7 ~phtimiqrehigt Actiylly of dliegompositigns Aitafusi on broth with the

ratio of (1;1). Antimcrobial conmpositigns.C. D, & E anples 3 to 5,
respecti vel R%IFane‘glé‘Pl%szeé‘? PiPYEd*D S‘Frﬁ?eaﬁ%{a%ﬂpl&/iltt%ggé%@mﬂ filter. Each

filtrate ""?{%aad%euosl CE\(;)Jrréearﬁglolwrsl_fusion broth wwth the ratio of (1:1). 4)
Ref erence sa es fa.f NAnuKa honey aqueous solution 14.29% w v of manuka

honey aqueous Sl iHELRR LG (PiePahadicRCAITSao! VBRE MaRKa ARG oth (beef
15 heart infusion (from 500g) — 10.0g, Tryptose — 10.0 g, Sodium Chloride — 5.0g/per litre) was
prepared according to the manufacturer’s instructions.

(2) Methucillin-sensitive Staphylococcus anrens:MSSA, Strain IFO12732 (Delivered by Kobe Gakuin
University) was incubated in heart infusion broth (50g of beef heart infusion, 1g of pepton and 0.5¢g
of sodium chloride per 100ml) at 37°C for about 15 hours until OD 600 reached approximately 0.7.

20  This culture was 25 fold diluted and used for measurement.

(3) Samples prepared using compositions A to I of Examples 1 to 6.

Antimicrobial compositions A & B manufactured as shown in Examples 1 and 2 were each
dissolved in 100mL of water so that the concentration could be 29.09% w/v (the concentration of
manuka honey and alpha-cyclodextrin was 13.1% w/v, and 15.9% w/v, tespectively) and sterilized

25 by filtration with 0.45pm filter.

The filtrate was diluted with water (1in 2, 1in 4, and 1 in 8).

After dilution each filtrate was added to heart infusion broth with the ratio of (1: 1).  Thus
the final concentration of manuka honey and alpha-cyclodextrin or gamma-cyclodextrin in heart

infusion broth were as follows:



M650(tm (Cosana Co., Ltd.) with water. (b.) Cyclodextrin agueous
solution 8% w v of cycl odextrin aqueous sol ution was prepared by dissolving
ei t her CAVANAXND4WEBE2Food or CAVAMAX W8 Food with water. @cTIBMot/h3susf yoxal
manuka honey powder aqueous sol ution 14,29% w v of manuka honey powder
aqueous sol ution was prepared by dissolving nmethyl gl yoxal manuka honey
powder (Manuka Health Co., Ltd.) with water. Solutions a. to c. above were

ster 11284 o BB M KEncQ ABTILIi| Les ond Sach, i Eake (1es dded to

heart infusion broth with the ratio o Measur eénent of antim Crobia
acti vi tyrokig1ef 4)HeRtibn: infinuBd BeheD D64V, aNG), LAALI&Erined eEycwaEariadted /&) 200l
Erl enneyer flask and sterilized in an autocrave at 1200C for 20 m nutes. To
2m  of &bkl $ted) divied nvedkauhync? ri).82% we'ivl, hewclsdmplireoor-cycketiertan clel’s anp).e
prepared as above was added. 2nl of distilled water was added in place of
manuka honéyrtiguerebalscosyiositipon Gsample 1g vat #lest dissBbndl irofvatpssof hitdhgi | ut ed
strain solution prﬁgared as above was added to each test tube and incubated

at 87C RATIEAEHARINY: Opt W Eal( RCEFHAEa" REB HEAGPePR - FEHOAR ARG t he ti ne
of inc tion an hange in bacterial count s.determ ped.. Results As
Shown' 1 2H1 80 2hd TR PrtsPet s i P o RS B Mg s w v of
manuka hon 9 = ri - tfie conposition
Containihgq§?2@8?Ml%SO g%%&ﬁ%g%ﬂgﬁg§Bgﬁggﬁ£6%§$€8§?Oépbha-cycIodextrin each
showed hi ghefinadbbil &hﬁ%‘sﬁbns@@,ﬁb,"&%ﬂﬂx@ﬁgﬁ bad 5 atsprBnkkawhrRnNam alaned Her

al pha-cycl odextrin alone. Both antim crobial conposition A containing

1. 64%Vnkrafonramukeaonky. and 2. 0%V v of al pha-cycl odextrin, and the
conposition containing 0.82%Vv v of manuka honey and 2. 0% v of

al gRa- cycl ddek tiltiare, warad d¢omdreait mihiiorabrotrawitk shehrameyt ddihcent rati on t han was
the reference sanpl e of manuka honey al one. Despite this, each showed

equi val ent 4anRé¢fgicegcopioglesact i vity equivalent to that of the reference
ure 2 shows that the high antim crobial

Zggybftgfo a. %ﬁ%ggg%nggggﬁﬁggg?ion A, containing
14.29% w/v of manuka honey aqueous solution was prepared by dissolving manuka honey
MGO550™ (Cosana Co., Ltd.) with water.
15 (b.) Cyclodextrin aqueous solution
8% w/v of cyclodextrin aqueous solution was prepared by dissolving either CAVAMAXC W6
Food or CAVAMAX W8 Food with water.
(c.) Methylglyoxal manuka honey powder aqueous solution
14.29% w/v of manuka honey powder aqueous solution was prepared by dissolving
20  methylglyoxal manuka honey powder (Manuka Health Co., Ltd.) with water.
Solutions a. to c. above were sterilized by filtration with 0.45um filter and each filtrate was
added to heart infusion broth with the ratio of (1: 1).
Measurement of antimicrobial activity
5g of Heart infusion broth and 100mL of water were added to 200mL Erlenmeyer flask
25  and sterilized in an autocrave at 120°C for 20 minutes. To 2ml of the sterilized medium, 2ml of
either sample or reference sample prepared as above was added. 2ml of distilled water was added in
place of manuka honey aqueous solution as the control.
50pL of 25-fold diluted strain solution prepared as above was added to each test tube and

incubated at 37°C while shaking.



7.14%W/ v of manuka honey and 8. 7% v of al pha-cycl odextrin was mnai ntained
to al nost 100 hours. Figure 2 also shows the antim crobial activity of
anti m cr ovpablogam@esi ti on A, containing 3.27%V v of maneka/TRzogys4assd
4.0% v of al pha-cycl odextrin, was maig{ained for a |onger tine than that
of manuka honey. Thus, Figures 1 and 2 shows that antim crobial conposition
A (wi th manuka honey and al pha-cycl odextrin) showed hi gher antim crobi al
activity ti 'eEl%Eqr%ﬁor{T@M@asD&H_%V_éﬁ‘)‘nﬁﬂ%nc?{hetﬁ% STRER LB ch%g%xn
concentration. Antimcrobial activity equivalent to that of nmanuka honey
was obthaieed caintaak awermipgnhuka honey concentration in those conpositions
conprising al pha-cyclodextrin. Figure 3 shows that antim crobial
conposiRdsohs B diluted to contain 3.27%v / v of manuka honey and 4.0%wW v of
gamma- cycl odextrin exhi bited higher antimcrobial activity than that of
manuka honéy shpwné Figugds @t@rnaqogtal hewsitional canmining ¢Aobivalv donpost boon B
diluted to contain 1.64%w / v of manuka honey and 2, Q%W v, of
gantta- A8 PIde%t o iPhacy Lot EImihtho CaPPRF IONCOMMRIRG - ROASY VAH NP uRAPREY of
gama- cycl odextri sho antim crobi,al ;activi.ty. egui.val ent .to that of the
Tanuka HofdyF ar Pl SRR T P i RERUY PRt bl e LR e om
t he r.e%%{?,. %nnglgH}g a_%ﬂogg%ﬁg%ggpenent of antimcrobial activity of

i a

antimcro ¢onposi t'i on conpri si ng manuka honey and gamrma cycl odextrin

appears t o Hen AeRQRAEAL cAhdshiBn COASRALIMAY 6PNy /8% f SRAWD HoheFhALE €/0é/ v of
antim crobial conposition solution E, in which manuka honey and al pha

cycl odeyihbichclydseinaaitiedhe compbgrdedintiiniag 0.8BIewsa e maarleeidvh e adddd ot /v of
antim crobial conposition A (manuka honey: 7.14%W v and

al gRa- cipbh cgdadexirm, 8<19wdr) find mowwekh Inngh canmentmitonabiralasgbe reférence stHopleweér |
the antim crobial activity of antimcrobial conposition solution E

di mi ni seregkahensy alogee Phwic J8s: Werlrsbovghighalrggagtgicrohiat acaRty ¢HuenrlsBi ) that
conposi tion A which was eri zed beforehand possessed | onger-1|asting

o)
enhanp@ﬁ&ﬁre@fe%ﬁfﬁ@ﬁl%P P BEPFNAIRRS: Al so, antimi crobial conposition
solution Fisont aLakag, f. A4vt v, of eLixLglyoxal,honey  oouder, and. & oo v of

al pha-cycl odexT i ave I'm Ccr oD Vi

that actisvid % Was.du@Rind AN YHAL/vQfr ARk G QRINAL s GOIReRLD LOnA:qaHt ai ni ng
t he sane concentration of manuka honey and al pha-cycl odextrin.

15 hours. Figure 2 also shows the antimicrobial activity of antimicrobial composition A, containing
3.27%w/v of manuka honey and 4.0%w /v of alpha-cyclodextrin, was maintained for a longer time
than that of manuka honey.

Thus, Figures 1 and 2 shows that antimicrobial composition A (with manuka honey and
alpha-cyclodextrin) showed higher antimicrobial activity than that of manuka honey alone at the

20  same manuka honey concentration. Antimicrobial activity equivalent to that of manuka honey was
obtained at a lower manuka honey concentration in those compositions comprising
alpha-cyclodexttin.

Figure 3 shows that antimicrobial composition B diluted to contain 3.27%w /v of manuka
honey and 4.0%w/v of gamma-cyclodextrin exhibited higher antimicrobial activity than that of

25  manuka honey alone.

Figure 3 also shows that antimicrobial composition B diluted to contain 1.64%w /v of
manuka honey and 2.0%w/v of gamma-cyclodextrin, or containing 0.82%w /v manuka honey and
2.0%w/v of gamma-cyclodextrin, showed antimicrobial activity equivalent to that of the manuka

honey reference sample at the lower manuka honey concentration.



As shown in Figure 5, high antimcrobial activity of antim crobial
conposition A containing 7.14%W v of nmanuka honey and 8. 7% v of

al pha- cycwodewrmin2l ast ed al nrost 60 hours. Further, antiPeiraBmiod/e34458
conposition solution C which was nmanufagtured in the simlar way as that of
antim crobial conposition A with additional alpha cyclodextrin showed high
antimcrobial activity. Also, antim crobial conposition solution D which

was manuf agh yh etk et &'@1%&@‘3' BE MR aRerk Q@En&?&cx%ﬁfal Eu%qp(bf AhinfQPRQsi tion A
wi t h additi onal manuka ney al so showed high antimcrobial activity.

| NDUST Rb Al o MBI B CABb ki nﬂa}&uarﬂo@EMdagmmr@e@aém&m@p@ﬁrs&@ bs déueattioanhe
cont ai ni ng net hyl gl yoxa material with a nethyl gl yoxal presence are
capabl eoodenmratidit ai ni ng or enhanC|ng the original antimcrobial activity
present, and can be used in a variety of applications where antim crobial
activity i g\sghewr edligendhanignipnebirbtaspicaiton optienRsigrdrichypenidabaetyrdidng
foods and beverages, nedi cal devices, nedical supplies, pharnaceuticals,

funétld%%PCT$BH§UHHWﬁ©§kk6FOﬁﬁfP%%%%?Fﬂ%Fmﬁﬁ6Hﬁ@ﬁ§mo&@fh%ﬂgm%@mbreparing

the 1 CATREHEV R ER &Oa%yhﬁqié%@%?nﬂhsucg%f Ra vene heaft b have
appl | oapfi o i L1g; e gl andl sk a%cﬁﬁrfgf&%ﬁwy%éw@ g ARk GT 0D al

conposition conprising net y1g oxa and cyc he anti m crobia

CoNMPOSidich@Rhae £t dhddg dhaQ 28 1h3 LA 1TM§ %ﬁ%ﬁﬁs tiheadehibybal ¥9x%@lsideanPihRES 0N or
nore materials conprising nethylglyoxal. 3. The antim crobial conpositions

accor dippg-dttzedIbafomrbhn® poRebEloabdt-1idie BEtatdnadnt 6ONPIbiSIoBY! 4ty | gl yoxal is
manuka honey. 4. The antim crobial conposition according to claim3 wherein
t hdOmanuka Meneyirthiasbal oetpsitghyokebn Eencemingt. 143mv Of ofgnethtlelyotahhmnegbout
30ng/ kg, than about 38ng/ kg, than about 40ng/ kg, about 50ng/ kg, about

60ny/ kg?OWéBfo?tP@ 870my/ kef Alptouelogovi kes shabsue h@mmgm@mw@mal 200G eygh about

150ng/ about 2 / abaut . 250ny/ kg, about 300 about 350ny/ kg,
about ﬁ@‘?‘ﬂ@ wiSbuT ‘kfgd ngﬂﬂ%wrﬁqﬂ oMY/, St ms%tfnsgyrﬁg?ﬂ%&a on
600ng/ k t 650 , a 700ny/ kg, about 750ng/ kg, about 800ny/ kg,
about égahﬁ?%l‘”w ﬂ@%b 1baexmabout 950ng/ kg, greater than about

1000nu/ kg, grEadfin F g@a sahy HfanérﬂnQQde E&mtg bEAHEE b PaN ARRN ot 20TRi ki Ge
greater than about 1 00ng/ greater tha

15 7.14%w/v of manuka honey and 8 7%w /v of alpha-cyclodextrin lasted almost 60 houts. Further,
antimicrobial composition solution C which was manufactured in the similar way as that of
antimicrobial composition A with additional alpha cyclodextrin showed high antimicrobial activity.

Also, antimicrobial composition solution D which was manufactured in the similar way as that
of antimicrobial composition A with additional manuka honey also showed high antimicrobial

20  activity.

INDUSTRIAL APPLICABILITY

Antimicrobial compositions of this invention containing methylglyoxal or material with a
methylglyoxal presence are capable of maintaining or enhancing the original antimicrobial activity
present, and can be used in a variety of applications where antimicrobial activity is desired, such as in

25  materials for consumer goods including foods and beverages,medical devices, medical supplies,
pharmaceuticals, functional foods, drugs, or in industrial products. Methods of preparing such
compositions, and methods of using such compositions, for example in the treatment of microbial

disease or in promoting wound healing, have application in the medical and industrial fields.



about 1400ny/ kg, greater than about 1500ng/ kg, greater than about

1600ny/ kg, greater than about 1700ng/ kg, greater than about 1800ng/ kg,
great er twerosiawi421900ny/ kg, or about 2000ng/ kg. 5. ThecCanBooy/ei4ess al
conposition according to claim3 or 4 erein the manuka honey has an NPA
rating greater than 10, than 15, than , than 25, 26, 27, 28, 29, 30, than
31, 32, 33, 34, or greater than 35. 6. The antim crobial conposition
accordigiajingsany one of clains 1 to 5 wherein the cyclodextrin is

al pha-cycl odextrin. 7. The antim crobial conposition according to any one
of cl aitrs Al 4@inficrwbier @indpokiien ey OGaxhEhilglysxgam@ackyelagdext rin. 8. The
antim crobial conposition according to any one of clains 1 to 5 wherein the
cycl odéxt rliha ahsmarddaibomadditm atordingha<kinel edexir thn nand!gamooypekadaxt ri n.
9. The antim crobial conposition according to any one of clains 1 to 8

wher ei n t tpe mogn R EEriNe neyPEorm eathylghoxdlt hin t he range of about 10.0 to about
99.0 %M . 10. The. antim crobial conposition according to any one of clains 1
to § wher diffs RBICHRAY GPHPOBIRNS 2e@htiBR{C dHmt her Anbsrndroprsilcgmpadngi on is
within the r rllge olf. abou% 0.003 % to about 0.15 %t . 11. The

anti ni cr P AT HEREGE PR 886 ding to any one of clains 1 to 10 wherein
the compositti,glcs CORBHIRS, ALnd8 cuh1e AOL! e LARLA! b GRRAS] ti on
according to any one o al s to”°1 erein the conposition is a food,
drink, foogiRddiddN@ncitikn 80gdbiiMBan SHRE 80:¥g Ak PihE MR 38T {hh @Ayt
product, nedical food, nedical device, nedi ca% supply, nutraceutical,

medi cament40ei/lphabsmeemtf 1gaiboul 80mdhe, At TS /b buClMRY & thbon Maggkdi ng
to claim 12 wherein the conposition is a pharnaceutical conposition. 14.
Thé0ant i mabewhioting denposi i Hlomg/Agcbodi 20nedks hbdun23@ngher diont 3Wengybgpbsitt i on
is fornmul ated for oral ical, or parenteral admnistration. 15. The

to
anti M or oBPanECan oSt (0t hecbp i RYmESkayo ALY kel oHesDmedka Thwter of n
the conposition is an industrial product. 16,.__The, anti m ¢crobial conposition
accordi ng GP@mé/HS% %??é“ B}fdﬂln&g prigovt gme k%%?“é?ﬁomyé‘gc%ﬁﬁbgqoﬁ%ﬁg’ Aot
850mg/kg, about 900mg/kg, about 950mg/kg, greater than about 1000mg/kg, greater than

about 1100mg/kg, greater than about 1200mg/kg, greater than about 1300mg/kg, greater than
15 about 1400mg/kg, greater than about 1500mg/kg, greater than about 1600mg/kg, greater than
about 1700mg/kg, greater than about 1800mg/kg, greater than about 1900mg/kg, or about
2000mg/kg.
5. The antimicrobial composition according to claim 3 or 4 wherein the manuka honey has an
NPA rating greater than 10, than 15, than 20, than 25, 26, 27, 28, 29, 30, than 31, 32, 33, 34, or
20 greater than 35.
6. The antimicrobial composition according to any one of claims 1 to 5 wherein the cyclodextrin is
alpha-cyclodextrin.
7. The antimicrobial composition according to any one of claims 1 to 5 wherein the cyclodextrin is
gamma-cyclodextrin.
25 8. The antimicrobial composition according to any one of claims 1 to 5 wherein the cyclodextrin is
a combination of alpha-cyclodextrin and gamma-cyclodextrin.
9. The antimicrobial composition according to any one of claims 1 to 8 wherein the manuka

honey content is within the range of about 10.0 to about 99.0 %wt.



conprises one or nore additional antimcrobial agents. 17. A nethod of
preparing a conposition conprising nethyl glyoxal and cycl odextrin, the

met hod cowprzbevmgi4adm xi ng nmet hyl gl yoxal , or a materi al PCOAPLOOTNFIGSS

met hyl gl yoxal , or both nethyl gl yoxal apd a material conprising

met hyl gl yoxal , with cyclodextrin or a material conprising cyclodextrin, or
both cyclodextrin and a material conprising cyclodextrin. 18. The net hod
accor dijng 1 16l LA c%ﬁ&&ﬂicﬂ] gc@@rdﬁ‘%% Ah8nd of Pim@1 ROYWIRL 76l Hﬁhﬁféﬁy@kalw th
a net hyl gl yoxal presence with cyclodextrin or a material conpri si

cycl odext rchfitend$F. thd heinietoBRbcesR1Hdh Rgwiian el fideld b Lheroadbuxi ng 1S
of powderi zed manuka honey with cyclodextrin. 20. The nmethod according to
claim19 wWwiérewn the nethod conprises the prelimnary step of drying nanuka
honey prior to or during powderising. 21. The method according to any one
of cl ailts Thz apgmzeohi epmpesithercrrdigdo eanpird Gebimhb tabbivhirgnahe gmegysigbn
drying the adm xture.22. The nethod according to claim2 1 wherein the

met Rod coipt FREEETROflur t her step of powderising the dried admi xture. 23. A
met hod .gf .treating.or preventin .m crobi al disease or disorder, the

et hod 'GordF oG R SYarTH R SR € oy bl FHTREES Fhubus & imisoton: on
compr i si ng. LIV RXalLANL Gk RARKIL i Appilhen MRLNAChARRALA ALl

claim 23 wherelh thé conposition Is a tonp on as clainmed 1 n any one of

claims 1 tgodlGacdRR debicBBAORA QfHpRT AMRLENGINRENEhnReRaL} Pighrmb f&eREt hod
conprising admnistering to a subject in need thereof a conposition

conpr i BN heebil cgdbyoxadpaditbrcacedddgxd chtn 126herthahirethpshitaadoi di ng to
claim 25 wherein the conposition is a conmposition as clainmed in any one of
cl d0ns 1 tpbathBiceRital cPhgomBemod according to claim25 or 26 wherein the
conposition is directly applied to the wound. 28. The nethod according to
cl ai m 28. diheagtipiserti! gompesitvmseedingdn chin | hahesetthg ceppesiton it wroHetodound,
i ncl udi ng fny alp%l ication to g ndages, dressings, solutions, or surgical
equi pnent .[O2g KPHAL oA FIF e Mot °%g one or nore microbes, the method

conpri Sli5.n gfh%%ﬂ%ir?‘n%trgbri] C(t)r?lgosg)élo% a{zc):lc‘:ording to any one of claims 1 to 11 wherein the composition
is an industrial product.
15 16. The antimicrobial composition according to any one of claims 1 to 15 wherein the composition
comprises one or more additional antimicrobial agents.

17. A method of preparing a composition comprising methylglyoxal and cyclodextrin, the method
comprising admixing methylglyoxal, or a material comprising methylglyoxal, or both
methylglyoxal and a material comprising methylglyoxal, with cyclodextrin or a material

20 comprising cyclodextrin, or both cyclodextrin and a material comprising cyclodextrin.

18. The method according to claim 17 wherein the admixing is of a powderized material with a
methylglyoxal presence with cyclodextrin or a material comprising cyclodextrin.

19. The method according to claim 18 wherein the admixing is of powderized manuka honey with
cyclodextrin.

25  20. The method according to claim 19 wherein the method comprises the preliminary step of
drying manuka honey prior to or during powderising.

21. The method according to any one of claims 17 to 20 wherein the method comprises the

additional step of drying the admixture.



nore mcrobes with a conposition conprising nethyl gl yoxal and cycl odextrin.
30. The nethod according to claim?29 wherein the conposition is a

conposi t iwo 200/k@2med in any one of clainms 1 to 16. 31PCThB200%e54a58

met hyl gl yoxal and cyclodextrin in the preparation of a nmedicament suitable
for use in the treatnment of a mcrobial disease or disorder. 32. The use of
met hyl gl yoxal and cyclodextrin in the preparation of a nedicanent suitable

for usepi rrppr.QARLd &902&9\%”(9 ARRD1 Rleded Be ﬁiéﬁio%% Rserdrther 89f or 33. The
use according to claim a mxture of nethyl 5yoxa or a materi al

conpri si ngot@tdydoahy axal adnafaﬂrecycl odextrin. 34. A conposition conprising
met hyl gl yoxal and cycl odextrin for the treatnment of a mcrobial disease or
di sor deB. /BhethAdobnpoBigtdr preveoinra sicngiaieistit gt yiexdér, drdnalyel adextsign f or
pronoting wound healing in a subject in need thereof.36. A conposition
conpri si ngdmetiHiginglty exabicaiminesylchadedet sompopigen eonprivid negylalymad rebi al

i nf ectl on. 37 A conposition conprising manuka honey and cyclodextrin for
t hedt r eat FEAPISHIN ni crobi al di sease or disorder. 38. A conposi tion

conpri a, hon and, c odextrin for pronoting wound h alin

cub} ec o Tt SR PS5 8nEL SHES b s eism ot hy et AERay Bl °
cycl odextrjn For. cqntrgl ling a mcrobial infection. 40. An antim crobi al
conp05|t|on conprisi ng manuka honey and cycl odextri n.

25. A method of promoting wound healing, the method comprising administering to a subject in
need thereof a composition comprising methylglyoxal and cyclodextrin.
10 26. The method according to claim 25 wherein the composition is a composition as claimed in any
one of claims 1 to 16.
27. The method according to claim 25 or 26 wherein the composition is directly applied to the
wound.
28. The method according to claim 25 or 26 wherein the composition is indirectly applied to the
15 wound, including by application to bandages, dressings, solutions, or surgical equipment.
29. A method for controlling one or more microbes, the method comprising contacting the one or
more microbes with a composition comprising methylglyoxal and cyclodextrin.
30. The method according to claim 29 wherein the composition is a composition as claimed in any
one of claims 1 to 16.
20  31. The use of methylglyoxal and cyclodextrin in the preparation of a medicament suitable for use
in the treatment of a microbial disease or disorder.
32. The use of methylglyoxal and cyclodextrin in the preparation of a medicament suitable for use
in promoting wound healing in a subject in need thereof.
33. The use according to claim 32 of a mixture of methylglyoxal or a material comprising
25 methylglyoxal, and cyclodextrin.
34. A composition comprising methylglyoxal and cyclodextrin for the treatment of a microbial
disease or disorder.
35. A composition comprising methylglyoxal and cyclodextrin for promoting wound healing in a

subject in need thereof.
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A composition comprising methylglyoxal and cyclodextrin for controlling a microbial infection.
A composition comprising manuka honey and cyclodextrin for the treatment of a microbial
disease or disorder.

A composition comprising manuka honey and cyclodextrin for promoting wound healing in a
subject in need thereof.

A composition comprising manuka honey and cyclodextrin for controlling a microbial
infection.

An antimicrobial composition comprising manuka honey and cyclodextrin.



