WD 2010/ 044042PCT/ 1 B2009/ 054458 1 ANTI M CROBI AL

COMPCSI TI ONS FI ELD OF I NVENTION This invention relates to antim crobi al

conposi ti onsWOPHOBHPH% cul ar, this invention relates to Z&TTRCYEHISAI

conposi tions containing nethyl gl yoxal and cycl odextrimincluding anti m crobi al
5conposi tions containing one or nore materials wth a nethyl gl yoxal presence
and one or nore materials with a cyclodextrin presence. Particularly

contenpl ated are anti ni cr obARTIAY; IANLSPQMISIITQNSg manuka honey as the one
or nore eri )&h ;'laEHI t hyl gl yoxal presence, and cycl odextrin. BACKGROUND
OF THE | %ﬁ':l)acklﬁf nu.zggf'ﬁoney is the natural honey which is produced by bees
whi ch gat her AeGEAENdHAMPBBUKENPWSAI DhPRERATRE MAPa S AR UMen S LM o

t hr oughout New Zeal and. This species is also found in Australia, where the
honey i s knowkrdbtempdsifibarcemtining megyleguchamisydelckylplistiudigneyimicdbiat ont ai ns
constituent actives that exhibit stability in the presence of heat, |ight,
gastri @ j GPE@OsItERy gefEtinigg ene of oaBatpisVifheyaetheey e H areseich akEC OR8PS nhi bi t s
the growm h_of. St aphyl ocpoccus aureu: F Telicobacter 15pyl ori and_.Et cher/chic
colt, ot c. iy TSGR Bihe §yeiguarh comimpiiied prgaliEbial dogRoio g

anti m cr oRbabriGANSdukeHef $)thPERSL Rlord MaBBMUKA NAABYNAS heehrdhfificul t, and
it has been referred to as "Uni que Manaka Factor"™ or non-peroxide activity

(NPA) . Thicsclodxtihe anti-bacterial activity which exists in manuka honey in
addition to the unstable anti-bacterial activity reported in all honeys that

i s beli evdr¢ECROUNR QABTRFGINYENTIOMNXi de. Recently, it has been reported

20t hat, ynet hyl xal is the dom nant,. ka- specific ti bacterial

const i1t0uent , %La%(&)ka Gﬁ?y#so%“a% es. _Ofﬁb\ﬁhlrﬁ?afrg?rﬁﬁfﬁ%ykgﬁfﬁg:%&er Hestar %Enil hyl gl yoxal
has been shggestell 1as.ah.ef f56kkNRodnt iRdehalinely 2088 LdimentpQfcs waler - sol ubl e
det achnment solution for washing or industrial use disinfectants conprising

f ood addi tfpwelgn dpstiaht, ethpalthcdgeatis kmymedidentif&rentneraniuned Jglybishdatéyon It
5- P2008- 7408 and Unexam ned_ publ.jcation |PH8-239693. 25 It has been reported
that nat urdMPYs Fosdaee aetethaf ey oseaility & (Roressrsse bray gl ytiprdducrerand
fermented pro i [ 1 : nGe I of t ng/ kg,
in roasted PC(: o?r 131 (%Eeg%?'% rét(p%létpcg%ﬁtc%%tgﬂr(%\pﬁq%%%%%&g@e %%Wz?ln?&tn%ﬂ?@}g%ggﬁge?’nHe(r%%%hg%éﬂa honey
at comengﬁzm, WSk BBt e, T &by Mt KGd. 1994,87:9-1Therefore, with this high
antimcrobial activity, there has been an expectation that manuka honey can be
used for the tdeafiaeet ofofhe gkimicahd wotktdni(Hfrectitonsagdudedeybys Btaaphiyibdcoccus
atireas by V\(B 2010/ 044042PC]'{) 1 00 /954458

nd 1t s "Unique

a as been referred to a anuka 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 Szaphylococcns anrens by



2 topical application, or for the treatnent of duodenal ulcer, gastric ulcer,
gastric cancer and so on caused by Helicobacter pylon', through ingestion.
However, forWeaHIRH#Koney to be effective, frequent applPCEABIBM8| ngesti on
is necessary. For these and other applications it would be desirable to have
products and conpositions in which the antimcrobial activity is maintained,
preferably for long 5durations. Accordingly, there is a need for

ant i mi cr obpRital gwkpesi-tor frighe tren@eﬂa@frﬁgO@%s@es g@Sﬁf&bﬂC@f g@rﬂq}g@ei mdtspent r eat ment
of a variet and di sorders.i IVI

cssoct ar ed B bt AT g D RBE oL e B S LR R bR RS gt Farcr obi

popul ati ong,, m%@ﬁ&ﬂuﬁ%@m@ﬁhﬁa&ﬁqﬁUPBQ%&e%QﬁxH&'Plﬁ&ﬁ&gﬁ“%ﬁméﬁkkﬂhﬁéQ@wﬁé
activity or augnent antimcrobial activity. 10 is an object of the present

i nvent i on pralupt omd denp@pitibaxiicvbblh ele agchnipodiat dcons is angthided, pgfetbhbbelong
antim crobial conpositions, or to at |east provide the public with a useful
choi ce® S@NWﬁRV OF THE INVENTICN Accordingly in a first aspect t he

i nvention provi es. an antlnlcr sition comy S|ng g y oxal and
: (for gl i ther need r % %ncro Conipositipns 1In Ldid s, stitab ed PSS
cycl odextrin on Fmicrobial co 03|t|o npri ses one

or nore matkehdaghdr GONRLLS bp&sem%g i oy @xah which nAR6bia TR, {mgshmtw@r mat eri al
conprising nethyl gl voxal "is manuka honey. |In one enbodi nent, the manuka honey

has a nethmp@hy@maﬂd@@m@ﬂﬂﬂ¢@ﬁu@mnqmngmegﬁmrdm%ameMOmiWB@mgﬁk@¢uﬂhamnabout
38ng/ k. g" than about 40ng/ kg, about 50ny/ kg, about 60ng/ kg, about 2070ny/ kg,
about 80n§¢%@Mﬂ§ﬁ%ﬁ%o@@Hﬁ$E%MJ%ﬁﬁﬂvﬂfﬂﬂWmF@ﬁWﬁﬁdﬂﬁﬁﬁﬂmy150|-rlg/kg, about

2885?/ g, ng‘boﬁlttm az 50U 3 {éf%B n%‘%(zeg‘;[ invi nx?{ogg%vmﬁe a%lilrmc %%V%a%%&ﬂ?bso :[:lucﬂoos ekg
650ny/ kg, 280U L ADoK Gons B QU bt 1&5@@"{%&&@ gmgmtﬁggwdﬂggmceabout 850rrg/ kg,

about 900ng/ kg, about 950ny/ kg, greater than about 1000ng/ kg, greater than
about 110GOVIMARYGOEXBE ITNVEN EHONt 1200rrg/ kg, greater than about 25
1300ng/ I T" greater than about 1400ng greater than about 1500ny/ kg, greater
than about 1606FHRYY Yt Bakshect ‘ﬁéﬁw%’(ﬁ?ﬂtPfof‘ﬂGDWnﬁﬁw‘&”éé?l’éROSPH’éﬁo%ﬁi%

1800ny/ kg, t 1900ny/ kg, or about 2000ny/ kg. I n one
enbodlnenfnggﬁg&%%ﬁ%ﬂggh%%%%has a NPA rating greater than 10, than 15, than

20, than 25, 26encZmbodi€en? the ad@nictoBancodibosi@ad codPriscdbne Mm@t @atedhls t han 35.
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, greatet 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, 26, 27, 28, 29, 30, than 31, 32, 33, 34, or greater than 35.



WO 2010/ 044042PCT/ | B2009/ 054458 3 In various enbodi ments, the cycl odextrin

i s al pha-cycl odextrin, or the cyclodextrin is gama-cycl odextrin, or the

cycl odext ri "VP30IPPE8LNt as a conbi nati on of al pha- cycl odEXHBIR/ RS

gama- cycl odextrin. In one enbodi ment, the cyclodextrin is chemcally-nodified
cycl odextrin. 5In one enbodi nent, the conposition conprises from about
10.0"//wt to about 99.0 u/owm manuka honey. I n various enbodi nents, the
conposi ti on céhpricsesnodsmibbeatycdougomePbocyabeutingonthogysodpethiyl gl yoxal ,
from about 0. 093"{&% 1o a%}out 10 15 (is)./omt/t nmet h%l%i\i(o?qlh frlogn tabou 0. 006. / owmt
to about G TB AT IR YT JISyEXAISTR I GHIEBSNE GG 10ME Ot BPRESUPICT IS e, £ r om
about 0. 02Q9/,aW dQelfabout 0.15 % ., from about 0.03%m to about 0.15 4wt,

f rom about 0.04&@% to about 0.15 %w, from about 0.05%v to about 0.15 %,
from about 0. O6ddcanmtbotionecat) dudtcydhdt&rivbwhemitdlpmabodtyc®dotdmt t o about 0. 15 %M,
from about 0.08%M to about 0.15 %W, or from about 0.09%w to about 0.15 % .

net hyl §l yoxal In one embodiment, fhe sprapesiio dpmees fremebersd hYToyt tpakart %88rtent i s
wi thin the ranqg)of 0.006%v to 0.079%u 15per antim crobial conposition. In

-Manuka’ . . . . I
one enbodinent, the conposition is a consunmer good. In one enbodi nent the

conposi tion i $n &b, @AGabodindak; thf Qb A LdiSiscsdtdoM kb A ME 1o Hott @E Yowt
suppl enent, nutritional product, nedical food, nutraceutical, nedicanent or

phar maceutmaialiglyoka, fuam ilpus).¢itboditmentus). 11 het compgisital, nmrayutlde06'6wmel at ed f or
oral, topical, or parenteral 20adm nistration. |In one enbodinent, the
conposi t | GROEEHBI I eactiyiopt- s ePosHAP Y PBHarbah Pl i/ S JHIAFPoRHSPR/&YT P one

enbodi gent,,, {148 s SRIPRSH LR 0 b5y &: RIRLIBAS YL CALm GO BBAFL PR abour 0.15 vowt,
from about 0.05%wt to about 0.15 %wt, from about 0.06%wt to about 0.15 %wt, from about
0.07%wt to about 0.15 Y%wt, from about 0.08%wt to about 0.15 %wt, or from about 0.09%wt to
about 0.15 %wt methylglyoxal.
In one embodiment, the methylglyoxal content is within the range of 0.006%wt to 0.079 %owt
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 industrial solutions
such as cleaning or descaling solutions.
In a second aspect the invention provides an antimicrobial composition comprising manuka

honey and cyclodextrin.



I n one enbodi nent, the conposition is or is present in a nedical device or a
medi cal supply, including disinfectants, cleaning agents, and surgi cal w pes,
bandages, dﬂ@ééﬂﬁ@%@*%nd the like. 25In one enbodi ment, PCREBYEBHPESEti on is an
i ndustrial product, including industrial4solutions such as cl eaning or
descal i ng sol utions. In a second aspect the invention provides an

antim crobial conposition conprising manuka honey and cycl odextrin. WO

2010/ 044042 PCiy anotlRpgOo-0B4REgnYnvention pravidg@tipralrodps peperingtayemppes®Ent | nventi on

provides a nethod o reparin conposition conprising nethylgl yoxal and
cycl odext rPRP YR HBLABEES rkg?%%gglﬁ?§?)d”ﬁ%gﬁ$i%??%%%P?ﬂ%?ggﬁﬁ%PEria

CO”DfISIngmﬁ§hh¥hﬂhﬁg%éhhlgﬁn@9&hxﬂwwkhcﬁ%&kgﬂﬁéﬁih@mﬂﬂc&pﬁﬁhlQMQLEQHHPFISIHQ
cycl odextrin, (Jr both. SYn one enbodi nent, the admi xing i's of a powderi zed
mat eri al wirbbtha net hyl gl yoxal presence with cyclodextrin or a materi al
conprising cydodextrin, or both. In one enbodinent, the adm xing is of

powder iPsed nmaAURE HREYCR) ths 2epEingdest e rprdetied Bieriadbbd Ml otsheresrgechod

conprises the prelimnary step of . drying manuka.honey prior to or during
pomderisiﬁﬁ?“%ﬁ%fxgg()9“%?8%ﬁ&? 'S4 f%%? §%?é§§ﬁ?@ing, de- hydr ati on,

freeze-dryi ngyn dQehbodiment, teAdAROL NS LB WRQHIIBMuka LRy WRE R dc@ipri ses the
additional step of drying the adm xture, such as by |yophilisation,

spray-dryi ng, ldescrydodiriconthefimegezeoapyicnghe pediminary step of dryogenagniaddneyent , t he

met hod conprises the further step of powderising the dried adm xture. 15l n one
embodi nentPriof R AR VEEHPE Welsastpdrophititpet sepedyige dghadiaron frefge fneedri ed

adm xtre, or of granulating the powderised adm xture.

In another embodiment, the method comprises the additional step of drying the admixture,
such as by lyophilisation, spray-drying, de-hydration, freeze-drying, etc.

In one embodiment, the method comprises the further step of powderising the dried
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.



I n one enbodi nent, the nmethod conprises the further step of nbleting or
encapsul ating the dried adm xture, or of tableting or encapsul ati ng the
powder i sed MARUUHE42 or of tableting or encapsul ating tPG&/TBIEHGHE ed

adm xture. 20l n another aspect, the present invention provides a nethod of
treating or preventing a mcrobial disease or disorder, the method conpri sing
adm nistering to a subject in need thereof a conposition conprising

met hyl gl yoxal lantrgderiexthe pigsent inventipp ppiigetrepctheplies contoliag pregartc i nvent i on
provi des a _.net hod of pronoting wound healin t he met hod conprising

admi ni st erﬁ“ﬁfﬁg?so'g%ms?hhﬁﬁ é%fPPﬁ‘SH‘%r%%‘ét “f‘%g“reé’é‘? O%h%%rfrnﬁcofg'%’ Siwétﬁ 368%?511“&%9
25net hyl gl yexalin ARG GNARAEXS Ficdextrin, | N various enbodi ments, the conposition
may be directly applied to the wound, for exanple by topical application to

t he wound or $wi fupdiadispigt thi psser inoarmtibmgiorided d pethpplor ethtiobing hee wonnd, f or
exanpl e by application to bandages, dressings, surgical equipnent, and the
like. SWOMOPbysPA4042PCTIN 4 suBPREOYSEs H8mate or inanipptegh REPRGFOAYHBEL t he

et hod comgTerRg CBRPAEET 5 PRE RS "orriord  seeransd o fh TreSabberton
conpri si ngndrefchybgliyoxal and cycloclextrin In a further aspect the present

i nvention provides a nethod for controlling onc or nore 5m crobes present on
or in a subst taiethendsptdighe @nicneEbenosn proaddsniad we of iethyigidhelding oyvprdesiimg
contacting the one or nore mcrobes or the substrate with a conposition

conpri si nghTRIERNATGN bk AFdigmEncyEtbdek pseiiththe treatmentpf 3 pegrpRit! diepertdisofdse present
i nventj.on proyjde h of thyl.gl yoxal .and cycl xtrin,in, the. .
prepar S ion oft SemshiBsihafi P AOYEH B3 R BV IR B0t 5 b

di sease orm .rglfhlfa({ii@ﬁ of 1B kdcANAT NRIHIASPREEn plohSrif eSBRhedliRY BN L BB R Q¢ des the
use of nethyl gl yoxal and cyclodextrin in the preparation of a nedi canent
sui t abl e ftareaise in pronoting wound healing in a subject in need thereof

I n one enbodi nent, the use is of a mxture of nethylglvotal or a materi al
conpri si ng nmethyigrmpegigient ddscly el ety phinctpdetosal o daitalicppeiiison furt her

provi des oxal clodextrin for the treatnment of a mcrobia
g;@%r%g%,rgﬁé ey A GY

di sease o
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 present invention further provides nethyl gl yoxal and cycl odextrin for
pronoting -wound healing in a subject in need thereof It is intended that
reference t VA20AHE420f nunbers di scl osed herein (for eXP&HPBIY0P4458 10) al so
20i ncorporates reference to all rationalée nunbers within that range (for
exanple, 1, 1.1, 2, 3, 3.9, 4, 5, 6, 6.5 7, 8 9 and 10) and al so any range
of rational nunbers within that range (for exanple, 2 to 8, 1.5to 55 and 3.1
to 4.7) aneformpdiendt gpeutisdictions i Priarges: fofm aitf o tanguamengspersldingwidilasdn dsed
herein are _hereby expressly disclosed. These are only exanples of what is
speci fi calafty i ntended and all possible conbinations of numerical val ues
between the | gneglenidh Hay AL DA HRLANES Lok il ehe§AMITBEAL QM RN e r1:0s RRREY
considered to be expressfy stated in"this application in a simlar manner.

In this speotihiicatd iomhosheifeatefdtiemnpplichas, béerluiade ctloctpal,eminyspelti fi cati ons,
ot her external docunents, or other sources of information, this is generally
for the purpEseiass opPevir dlogeiaie frite KEmedy ordidttis d1dmg ctchecdicdpigeesof t he

i nvent i on. Ul 655, speei bl cally, stated of herwi se, r of erence o such exter nal
docunents TS not to be construedas an adm ssion }ftna suc éocUrrenF%, or such
SOUr CeS OfequiVMR.ROLO4 QAMPAARCTororBR2002DR4ABE Budint@rsmL i On, in any |
jurisdiction, are prior art, or formpart of the common general know edge in
the art. BRIEFIRESCRVERONOMEEAFKE/RESsai d broadly to consist in the parts,
el enents and features referred to or indicated in the specification of the
appl i cat i JASWMEAdi OMESIOPY! AHVIE RASEL PRI i ynERicaPR] SEGABTNAY MEns of t wo
or norg of . sai art e nts_of .f S, o,an e spegiti ¢ ,j.ntegers are
ment i o@ed ) Oe‘?ne&ﬁgtr a s')'hatgd%lﬁ%\i\ﬁ%el%hﬁf vaklié(ﬁ“f/ $ /Q?’ngt aeﬂuﬁaa(re?Orl 0 v%/?l?%vh}°>t %g i nvention
rel ates, SUihidOOWMIQGUIAYAL8MLS AL Seered Al 0D 1.0600RRF ahedichleniknas | f
individually set forth. BRI EF DESCRI PTI ON THE FI GURES Figure 1

Ant i mi cr obi @llanalet honit Yodagai”n stCIB Gphyd);oc deguistohelrsixofe AMtlimkcholy al
conposition A arc. 10shown(lest results). Control; Al pha-CD, (4.0wW v%;
Manuka horey V(3 2P )/ L) Antaierer olindr i X Nakabepantiky Woney 0. 82

w v-Vo, A ?glg(%% W(?VOO v'/0); Antimcrobial mxture A (Mantidca honey 1.64

w 0/0, a CD2.0w , Antimcrobial mxture A (Manuka honey 3.27w v%

Al pha-BD4,Figwe 2" . AdtimitroDial dciii€ a@disab T iklcaf Surebs (f WRihiK@bhReodHckdA Wev" 4) |,

Al pha-CD8, 7w v% . 15Figure 2 Antimcrobial activity against Staphyl ococcus
aur eus of showi fhicgrobital ®drposh miAdPhaA AW/ v"0); A Manuka honey (3.27w/v%); ><

Antimicrobial mixtute A (Manuka honey 3.27 w/v%, Alpha-CD 4.0 w/v%); * Antimicrobial

mixture A (Manuka honey 7.14 w/v%, Alpha CD8.7w/v%).
Figure 3  Antimicrobial activity against Staphylococcns anrens 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 Szaphylococcus 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%).



shown (lest results). Control; Al pha-CD (4.0wv%; Manuka honey

(3.27wW/ v0/0); >< Antimcrobial mxture A (M anuka honey 3.27 w v% Al pha-CD
4.0 wWve; *WARIDKH4E+20bi al mixture A (Manuka honey 7. 14 RyT{BR09/ 5458 a

CD8. 7W v% . Figure 3 Antimcrobial activity against ,Viaphytococais everetts
of antim crobial conposition B are 20 shown (lest results). Control;

Gamma- CD g"n Ow v% ; Manuka honey (3.27wv%; >< Antimcrobial mxture B
(Manuka hdiigsred PSQIHV\WW*%I a@W@Dﬁf@@WOV%WM oﬁmmmhﬁr@krués@rapos@xww B (Manuka

honey 1.64 w v% Ant Al a honey

S T v, e kRO 55 VO R & L TRALTH BROT A ackrEy! MG ond

St aphyl ocqg wé(@iof A" hh@niRfob@inhic ik CK 00 Ak, £HPOSA /9N, pﬁp@r@b@ 57&% icrobi al
conposition solutions E & P are shown (lest results) danuka honey

(7. 14 W vAritimidviBDl Horrey Ap@%nka(hzma;mz\m%v% AdphAGTrfi \@f\ﬁbl mnmlxﬂoumemmedvanuka
honey 7.14 w v% Al pha CD 8.7 0v ; - Antimcrobial mxture A (Manuka honey
3.27 \Aﬁvz/s@uﬂ%%ﬁ\éalemhw %%W/Vﬁnﬁlp FCPHB VAT oht 2P §61'4it% dFECOREINt i t ka

oney 7. 14 0% AT pRAT Rt M o G0 B0 SO 38 08Aiss i gure

5 Antim crobi aI activity agai nst Staphyl ococcus WreFI'S of anti m crobi al
conpositions A and antim crobial conposition solutions C & D arc shown est
results). DE?BAIEEiDDES%iﬂPﬂ“aOhbney (7 14 w/ 0/ 1); Antimcrobial mxture A
(Manuba honey 7.14 w v% Al pha-CD8 W vy ; >< Antimcrobial mxture A
(Manuka honey T8¢ WSWJ\‘?%“UNﬁﬁése@:BW}G foi\?%bat by 9eYiRg £ SRl by RiEiiE a5 sol uti on

C OMangka honey. 3. 27 | /o q@Antim crobi al
m xtupg5 scﬁO‘Jtlethngﬁn?f\% pﬁﬂr%mggy%mﬁaw% il CO&%%BWY\M; X%,nk/lamuka honey
3. 27 W v 1/QimikhAl kE@WQES%HEMQMtJﬁ@ i Q&s%ﬁiamkaﬁﬁé@m p@fm\lxg Iéoaﬁe&e@.n the
finding that by adm xing, for exanpl e by m xing and 10powderi xing, materials
conpri si ng nefthy, gitgmo«ablalanldpmom plahs iyormpningimgn eyahodeXtedntimictpbial
antimcrobial activity of the or %jl nal materjals is at |east nmintained or

pref er abl ﬁc‘iivétyéﬁ‘i’l%ﬁ%@bﬁemﬂglyoxah@rﬁ&? eﬂélﬁfvidﬁﬁ?%@y%al CEHTSEi t i ons of this
i nvention mai 'A'i;%n'ﬂn% lp? D6&: ﬁ@?nn@zﬁ&ﬂo JaRe gi)s‘%ion? &'fé’&né}ét ccor gl

nmet hyl gl yoxal S Wt cont ai ne di ngLPy provi ded

that tise avtddmiGiiabiddo GRNROShA bBRS, afrexawerm&;aioagstaematsﬂzﬂ@thharesgdfett@biee 15 for
admi nistration to a mammal i an subject, for exanple they consist of materials
t hat are dafren belyt they ¢mr’manseldé@ynaﬂvf@ehyﬂwm@rmamﬁ@nerrwﬂ@f ach ahiemgages,

antimcr o?j %{S. cgrghsetj%rer go]f | SLZILCh .a CObevertlal?(;feg f o%d il and the like, as well
as phar maceifti CATCEBdSF Fahe ™ gS g Tt e T Rk

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 vatious 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



Since the antim crobial activity of nmethylp.-,lyoxal or materials wth a

nmet hyl gl yoxal presence is nmaintained in the conpositions of the invention for
a sust ai ned Yer18E44%42he dosage or frequency of 20adm ni SEFABIBHOE8t he
conposition can be reduced, or higher efdicacy provided or both. And
further, other enbodinents of the invention provide antimcrobial conpositions
formul ated for industrial use, for exanple, where conpositions conprise

i ndust ri al¥godsyai W@S@Pﬂsa’éé@p?%ﬁﬁlé Oﬁﬁthé@qeé@%@ﬁgsa]@ﬁﬂ@ﬁrﬂ?@éﬁqﬁw can be used

for |ndustr|a ISI ctant for .CO ror washi ng

water in tHEY; |%?g’u% Ormatemﬁs‘lmnrt]q v%thY Cﬁﬂtﬁlélf argfmﬁcruoc 53%%\,\/61?{8\/\/11 to those

255k| [led in tfngzte%t:and‘ﬂ;up c%&@ﬁeﬁnd”%?'@‘bm crobi al conpositions" or
“conposi tions having antimcrobial activity" (used interchangeably herein) of

thi's inventi offhecent Eaphratieg anysdiinthiohedtnposhtanonepsiasg hdagt iapatt he.

antim crobial conpositions arc either antimcrobial conpositions containing
met hy| @1 yokkan %@@9& bty inhippegfieaing Brobsiade v rpsine fonEscBHrEi RV ng

gaf:\e/; ggzx 4 :;cerrn I%Oacﬂ st%;eg’q r)lo(tgalél J‘toadege‘éexi%ﬂgtnom‘ée?f%g1%’5%@%0;‘%%%& Re%%ogl 054458

anti m cr ohials s@btab Véo'iﬁfaﬁ@éc” MBI Bk O %Rl o BE inPR-ed fi\ltﬁe éM’nTel%aHEérhyl gl yoxal
cont ained are particularly contenplated. The. term "and/or" can nean "and" or

"or". The terfht ttorrﬁcqn&pﬁg)f “@&trulgegi alsnse’dfhb@n@maﬂfylccrapnemdmmmg)ns| sting at
Ieast in part of’ 5 When interpreting statenents in this specification that
i ncl ude t Heucpgeragipsing é&‘tf‘ﬁhﬂééﬂfecﬁia‘é?fdé@ﬁmb%/mﬁ kg AT H S‘écéld‘hfe@f)&{(érrent al |

ggedcto‘@p:? gcg %S %ntmlpr%&al Iju,ofnes%hli” es Cro@m?pe?)glag jal egp Eseersltq{\] ﬁre Ons aa n_e ﬁgnhg; n’BTﬁgC h

term"” C_OntsErQ(lture Qﬁrfa&qm]tﬂdos!ub}e&getc %eﬂé&%dcﬂ}ﬁé@hﬁb@ﬁ@&fu@&dn}dn aRnprebends
preventing, reducing, or eradicating mcrobial infection or inhibiting the

rate and ewxp@mtonGf is suchicillpfigotisaonyitorsitOrte duciang lrtftrelonﬁs)cnrcpbptazltmp@pul ation,

such as a mcrobial population present in or on g}ﬁor structure, surface
liquid, sUByaEt treaé‘f‘%“t nercerrmelyeh Jrevaitiseh CBPtr?léﬁﬁfi TEHRY P58 i nf ecti on(s)

or popul a%bgq%‘?)amog S Eh@hhé%l&1§%' %aﬁ%hgm ficant wth respect to untreated

i nfection ation rative treatnent is also contenplated.
Preferably, sughcGoatdBhouhs iaGbhaved rdyirddie cedsalrimutadficty apongst the

m crobi al popul ati on. 15An "effective anount™ is the amount required to confer
t her apeut iigreredlftiggthip dfivesages for animals and humans (based on milligrams per meter squared of
body surface) is desctibed by Freireich, et al. (1966). Body surface area can be approximately
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 more of the foregoing medical devices can include a fabric
ovetlayer 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



interrel ationship of dosages for animls and humans (based on m|ligrans per
nmeter squared of body surface) is described by Freireich, et al. (1966). Body
surface aredVeaNBE'8pproxi matel y det er mi ned from hei ghtPCAABRMEIYIE of the
subject. See, e.g., Scientific Tables, @igy Pharnmaceutical s"rdl ey, New York,
1970, 537. Effective doses also vary, as recognized by those 20skilled in the
art, dependent on route of adm nistration, excipient usage, and the |ike.

A "nedi calimplewidem riect lpsaebrhiselading ﬁnﬁe‘iaﬁmegtargﬁblpcaesz%ﬁnfmrémewl tugetherptidnsni t ed to,
any tenporari e nte V|ce into or n or ani ma
host , fortgﬁﬁl(?ﬂmggen%sg%Iﬁﬁ%ﬁﬁ' qﬁ’ anﬂ 3“Ymn§T$§ﬂaS“%ﬁyF dutv
rings, graftsucuBUnSompPeM NY rlngs haV|ng S|I|cone or polyurethane i nserts,
pol yester fabric encasenents, stents, nedical |eads, orthopedic plates,

cat heters, 25ﬁa®ﬁﬁnﬂeﬁ@ﬂf3mdgmesmﬂ@hdﬁﬁﬂmam%L@ﬂﬁﬂﬁﬂﬂﬂﬂﬁ&mﬂir@hﬁpkbﬁﬁgOlng
medi cal devices can include a fabric overlayer of any type, including for
exanpl @ a "ShEaid, a0y eneEs®ieipd uctacqrraww us mahfcmaxﬂicmf magiferts, inflading e f abri c
overlayer is in .co t ti ssue or uch Iood

Wi t S
A termat Vo AR o e PR e PR BB ver  ayer, e

medi cal deviceg Hﬁz‘)ﬂ h'eﬂ@ﬁll YderoBianBeke of QﬂS(ererMé’fé?s tol atfidede @ph@or@@lcgﬁ% head,
sheet, or any other structure which is capable of being positioned or WO
2010/ 044042REPhted bB2G0OO hdbAddEB bisrpiciinhg thoat digateapigiiordepodtwhanh ont nchodi Nng

i ntravascul ar target |ocations, intralumnal target |ocations, target
IocatlonsSWPFﬁWﬁm§6PP61@“%@ﬁ%mméﬁﬂo$ﬁenFF%@mﬂﬁﬁblantation at wounds, such as
surgi cgl wounds, 1.3, .Rar 41 cul ar] é&{ CORLEIP Lé%%eggmduce L&al, tﬁpgec%/ar o

gramati cal eqU|vaIenFS as used herern inc exanp not

limted tof L@Mm%}awmﬁiaw@wg@@m@i@myf @&eﬁhdneystvhe aﬁﬁ@gﬂ%lﬁﬁawf medi ci ne,

including for exanple, disinfectants, germcides, |avages, utions,

dr essi ngs,coha@ndage sf atamcatonel Inigkks, preferablyAdousdduti@mei ry, mémpeqrfcrbblahbom sease or

di sorder” refersﬁ}o a di sease or disorder caused by or exacerbated T% one or
r

nore ni cr 38R CUMRCEWST RTINS 297 Wialls &Y vegin aeéa%e&%%@e fkiehngREey i hior e
syrrpt ong g { ‘be %g ?%dg Ero&&% Sk p(ﬁfeg(gd begp@cbtlg Erglgg S‘& MZ[M sggc%s ai:l‘cpéﬁerused herein,

"manuka honey ers to a one pr oduced romt nectar of flora of
Lept ospen se&p;s ,orlnﬁy P@hdreE Btbals &repp@siaefglsﬁuumrﬁ Ixhi$BhtEht 200REd. honeys with a
met hyl gl yoxal concentration of above about 15ng/ kg, preferably above about
30nmg/ kg, ndreaprest erabl (yhebovenalbourtEory) kgmeare vibnrdwighatbde as suitabl e for
use in enbodlnentg of the present invention. This nmay be honey nade from
nectars cSPTERPEY by bees both from Leptospen speci es and ot her 15species, or

may be honey f\ﬁ&h%Hh&B%?}e cPJfQM h%ﬂ@&;%gg{ﬂur%t&%g@%lé%yﬁé% aCcBBhgs'Mon%% aflesired.

Al ternatively, honeys (whether augnent e

met hyl gl yaxahti@r® acomnpaigpt @taedmposition MiRNnwsE, th phespeeatiniaf aaimiageant havi ng
antimcrobial activity, such as a conposition of the invention or a conmponent
of a c?@rrpestiinitiY’éwdcgrarmhfeinilWéwﬂeinennd ﬂﬁea@m tiswof'ip wreailed mepcanthanthe pgsbi il

20activi L., and, granmacal . eavi, val snt, and deri.valiNes, (Sneo), is) piended to
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



has useful antim crobial activity. Preferably, the retained activity is at

| east about 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 99 or 100% of
the origi nalWaeY#442, and useful ranges may be sel ect edBdBIREN4RBY of t hese
val ues (for exanple, from about 35 to ahout 10(E% from about 50 to about
100% from about 60 to about 100% from about 70 to about 100% from about 80
to about 100% 25and from about 90 to about 100% . For exanple, to be useful
in the presentcrobplaatt(@nbea cephposing conbeshio it ttaetnd et Piver slsilalunglet i vi ty,
that is, retai.n at Ieaa}t abOltJt §§ h401 45, 50, 55, 60, 65, 70, 75, 80, 85, 90,
95, 99 or WHPLTIHEe FRE Eh T ErESi & %ct i vity of the original antinicrobial
agent, for examehgsdiieretREtEIabmEQIRN oS tHAG @ndBRL Y L Gh Y%A ofRIESENGEN of .
Simlarly, preferred conpositions of the invention arc capabl e of supporting

t he mai nt enainc@sionfthaydefsul cnntcingheimibiobll adtilyV addyerofimited cq@lents and

2010/ 044042PCT/ 1 B2009/ 054458 antim crobi al agent (s) they conprise, and can be
said t& rekayaEvantgsn srgpidst arednvhatyhen gegpt i heropPonph fediudFHGORE et hods
cont enpl ated et el oe me andiENHSed b Lespach ok & omposltian, of L he

i nventi on Or B COHPORERt “OF A CoApos It on O fhe Thveént on, CTRE “phr'ate

" enhanci NghALEATH fHe QR Ale d?—%'cghlbbfs'itioﬁqgmgEm&lh@@llge qui e8Pl Shédhanced
derivatives thereof is intended to nean that when present in the conposition,
an equi valaemfity &molemt algrut EBNTONTI5at200125 0301 1158, 1dntlkii160,0b%,ab0, aerenTo, és 140ncr eased
antimcrobial activity conpared to that of the agent in the absence of the
CONnposi t i dﬁi(l%éﬁiégo%’h)é nosoPigheersigbittyit: Prapdrapieys muHRs sepfiahiReerEeasdi vity is

at least abgut 103 10 1 120 5.1 0135, 140, .14 5, 155, 160,
To3, 150, WPk s cdgdmggoniB Sadu ol s R e o teg R B ity ana
usef ul ranges c0RyaH38: BBV eabadbor MR- LI bhes 80 Malhuas offomdexanpl e, from
about 35 to about 100% from about 50 to about 100% from about 60 to about
100% fr ombabdlto #Out B0aboun cd®dVymifodomnaboutpodotsef dlvautentdk @094y calmbit f r om about
90 to about 1009 . In certain enbodi pents, conpositions of the invention may
exhi bi t  erfREHEEHERTIIL rOBNaM B TVPY §7 1 1Hap i8> 1e%HT bilt) 42> [ #hdt> dBout 105,
110, 115, , 145, 1ok500,1 D, 5, 180,

185, 190, 19903000 ol bar & o L et 1 e b Rel Tt e R gi na
ant i m1er obhadrigagBkimickEMial @¢ai Rl @xdnkie dBeleakoGipiziaShdlig o8 oR@ bhydngd. yoxal
presence. Simlarly, preferred conpositions of the invention are capabl e of
suppor t i ngimihdy.paifertedranpesitohs efthamcedioanteicaiable obiubortiog the intayntaphndelpé

antim crobi al ent . (s) ,they conpri.se, and can be said to retain enhanced

anti ni cr ot am%“f@f@}ﬂ et qiyh W“?h‘f’bf‘%e&h&d PHGTPRY HECPOSEIREEHDI at ed
herein. The,GROANGER AR Loty i ehiid 08, 6oRARC AR AL EABNES tefidehd Vi LY) may
result from synergy anongst the 20various cohponents of the conpositions of

t he i nventehBihcedAstidSedclh@iinfanctdhathenmce st ablie) mwheslisedsynergy @haightoRe t 0 a
conposition of the invention neans a conposition capabl e of supporting

ant i mi4®r obiedus semparicnty of be cpnpfseirabbiybqipreateohan two hours, nore than three
hours, 6 hours, 9 hours, 12 ho rs. 15 h%urs, 18 hours, .20 %Dﬁkrs, nore t han one
day, pref erably "S88GE NS R SR t WPBL B ERIOP Bl oS FEL AP KB fi ve,
nore pref grahl Q}’CO%%HEOI?&?AB& sy, omﬁﬂg%ﬁﬁi@%’bﬁl a%_tié‘}@%p prEf}é‘Bbl\}‘@%Kéma& f.ee weeks, a
nmonth, or longer. It wll be appreciated that in certain enbodi nents, stable
conposi t i ansrs] Mk dea thrbols@ryh helts, hawers atHontscrsdiual 18aektsy2( youfpmosk thar | od
greater than does the antim crobial agent alone. The term "oral

adm ni st r #0F 8% Plictseiblideaut oy albows deecaibovetore prferahchbp it fva-rges prefegably about

adm ni Z%t r asitxl cg{f]s', 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.



WO 2010/ 044042PCT/ | B2009/ 054458 11 The term "parenteral adm nistration”
includes but is not limted to topical (including admnistration to any
dermal , epi PAUOYP42nucosa surface), subcutaneous, int PEFERWY0S4458
intraperitoneal, intramuscular and intratitnmoural (including ally direct
admnistration to a turnout) adm nistration. 5The term "pharmaceutically
acceptable carrier" is intended to refer to a carrier including but not
limted to anTexeErpi pmentergiflmiatratn” ngkides b § noHaritcd antopsald@didinst ered to a
subj ect as ,a. conponent é)f g co o§i tion gf Eh% i v?nti on. Preferred carriers
do not redUCe tAE AR ETVITY o The" Conpost £10h and ™ ar"e* ot " t'6Xi"e when

adm ni st ergd L o098 88 Schih Cin8 Rirrat G e NI R nEhitRCIdY G s AN, Bhour

nmet hyl gl ya)d, or, when adm nistered, of another ancrobial agent. 10The term
"pronot e wowidthdal i ng" and grammatical equival ents thereof when used with
reference to the nethods and conpositions of the present invention

cont enpl at es Thpicav ephafpirad cHEarfeagbl firfitie Spptetish éerelt o @itpisiutirdhutof t he
.otfenegtcor’rgosi tion of the

! nvent! on ntotl]fi;{rgiteidsto N A nl Bﬁueer Y oer% )idﬁlaq; ngt c%blsaee Mo 0’4 Subject ag a componert
i nvent i on." L 0r “exanpl @, T ef r Actor Y wound < “that i's,” &wound resistant to

treat ment @ Heddsidnd of th€XREdichs PRREQYekiheal g dhal howing, SRRl dogpblifdh of a
conposition of the 15present invention. Preferably, wound healing is inproved

by a st at iasd hreabt tpxis iy fdngasrtredimolonds suffiienttt@ddiiver(ag kffediiod 4drowminngf a noun
contenpl ates the singular or plural form_ or both. The term "subject” is
i nt ended torthE Rl P VAT WRITHITC o ePECABIPIEOANER, nore preferably a

mamal joan COMRAN]oN ATl Bhq AURP. o RLELSLE e SOMRANLONLADLIRL S (¢! ude cats,
dogs and hor ses. & her manmal | an subj ect's 1'ncl ude an agricultural ani mal,

i ncl udi Ng 8cRAESE thenddhds 2@l &RPBRsioA 02 BYPakant SrvEn cBntElBFtkres iBiprdved @lind OF

| aboratory animal, including a nonkey, a rat, or a nouse. The term
"treat" andalings epickatd fesoshotifad dh érciimteetiqyteinae of wastoheirvedlyy dadestcepodssi bl e
context. The term should not be taken to inply that a subject is treated until
total recOVeRYOSROS MG Vet SHPPICBrefEgiow Voo  adBY Sl it RSyt & subj ect ' s

di sease progressi.on.Q _%ngmsgxgrgﬁo%d t?ealﬁlgl%ﬁo@zg}gggﬁf;ﬂdﬁo%to%iCSm{;(%;’n%ll of IiICr easing a

subject's rate of recovery, iorati6n an prevention of the onset of 25
the sympt gBe@inS@URI PleiraBly, Ropdmtiliellsabhp@oadiyta sefsticAly sextiemdhhgud patient's
quality of life. The term“treat"” also broadly includes the maintenance of
good heal t h f dhc gemSistifviovirei ndud gerktemideres thapitgiiangr Weahforma of bethdi sease
preventi on. gsﬁ 201Q/§Jg.44Q42PCT4 dI B2009/ 054458 %2 As used herejin, "NPA
val ue" means tRe“HRaSGicembrbented shicfehseteri a PALE R T PrgBrePRicRsderdt *a whol e

or si eved HONEY;, QL n&}{aﬁl%h LR DRLE!  dRlEram Dedadi&] %]Erhz‘d n&_QdeQQt‘?,’lf?)%sn fQui val ent s

. O
in an agar plate. diffusion assay. Exenplary uses the 1 nventi
horses. Other mammalian subjects include an agricultural animal, including a horse, a pig, a sheep, a

20  goat, a cow, a deer, 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 recovery, 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.



5The nmet hods and conpositions of the invention nmay be used in the treatnent of

m cr obi al di seases or disorders, to pronote wound healing, and to contro

m crobi al i NV@aaH042 In one enbodi ment, the nicrobiP4MBI8¥R4E8or di sor der

is a bacterial disease or disorder. In ape enbodi nent the m crobial infection

is a bacterial infection. In one enbodi nent, the m crobial disease or disorder

is a fungal disease. or disorder. In 10another enbodinent, the. m crobial

di sease. is a’yeustheying@ade valey ’”@Pgﬁﬁﬁéﬁﬁuﬁﬁw@héa@ﬁﬁ@@ﬂhﬁﬁﬁﬂﬂﬁ@“ﬁﬁé%8bia

- yeast | ArQeRiaHo R hohd g P TR eHe RSB 4 e 1 e

m crobi al Jaf &gtdanQf. the skin, Iung buccal cavity, gastro-intestinal tract,

eye, ear, sinuses, kidney, mucosal surfaces, or urinary tract. 15In one

enbodinent tﬁsambhnahwabfdm$ma890mr di sorder is a skin disease or disorder or
a tissue dlsease or disorder, such as psoriasis, acne, ulceration, wound

|nfectﬁon or ﬂbf?ﬁ@?@%vdﬁﬂﬂﬁﬁﬁ§?smﬁhﬁﬁ(§¥0ﬂH@Yh%W$4F@£€%@H?%%@@mFﬁﬁﬁl and
eczem. Focﬂsease Orr%ISOfde S Ig(;l’r(l:OrtObl al dlhseas O COIl I'O%lal 1mn CCt?. ﬂbaCt er I al

i nfect i on, SHeh TS S BACPEFTAT VPR 8T mounﬁ I'ncltdi"hg an infection of
any one or ”Umﬁmﬁhn%B%nEQJh@%m&ﬁmQQ&%%Eb@ﬁax&%k@hﬁb@&@ﬂké&ﬂﬂ@%%@a!ﬂE&#d'ng
nmethicillin-resistant V'aphy/ocoams aunus 20(M RSA), Ecofi, or Pseudononas

aeruglnosanbomnwmhhemn@ﬁﬁmmﬁdmmamabmmh@hnkOKmblaI di sease or disorder is a
| ung di sease or disorder, such as chronic_obstructive puInDnary di sease (COPD,
al so referred ’t%ﬂeﬁﬁb@ﬁlﬁlﬁﬁ‘i @eé‘l‘jéft"i”ﬁélfsie%ﬁ%o%@%@qféftacfﬁ%ga’di“é?@&% diseero)) |

tubercMIOS|s For | e robl |, di sease,.or |sorder is
e PnbS 1 BXAMRL S st D18 T G hebLal 11 Q0
a bacterléTO|ﬁ¥€E€|on ogpﬁﬁgo%a Sesesagﬁber%ﬁeéﬁlgmfe nﬁpcem acteria

par at uber Ghid@sihSafedhk DML ERREEINBNne tBedifkatBbhRlobt Heass 0k ydisorder is an
oral disease or disorder, such as dental caries, gingivitis, ulcers. For

exanpl e, tilfectiwhcr obi al dlsease or disorder is a bacterial infection of any one
or nore of the follomnng bacteria: Streptococcus salivarius, S. mtic,

imtans, S. ratfifembgdimeps, Hﬁagcr@aﬂld#ﬁﬁ%w agnicrppigljiafectign ofyge sidung, Recay, doh
- Wee. LaCfﬁ%g&%%lM%mﬁBf teQF&MQIg&S%ﬂ%E E&MAHﬁa%é%Fng WD.2010/ 044042PCT/

I 82009/0§ﬂ I ment m cr obi’a ease or disorder is

a gast1s0- i nt est baimbdiisRAS the AicrdbislQERE or @uﬁ&r as sgiasiseQe endi@kdd bSa tisdhcer s
including peptic ulcers, chronic gastritis, and duodenitis. For exanple, the
nicrobial<ﬁk®easéﬂm¢ﬂdh@0ﬁ@enmwsaawbd@#%mnahﬂmﬁﬁé@@@bﬁﬂ@ﬁmamywanéSbr mor e of

the follow n cteria: ellc bact er ncl u chir, FT.
anserlc" ﬁTr%%ﬂgﬁFﬁmsﬁﬁkﬁa‘“”V? eB“?ﬁ#ETSWFWEI gﬂggﬁawﬁTf%% ﬁén5|s LI
cans, bgggxlla%tnYe%E(Hls suckhs a Gl RARd &l 99??%&&9&111&1@ arl ihfebin 0|f|anyf spnel /t he '

LI. ,gan|I ani, LI. hepati cus,
more of the following bactetia: Staphylococens anrens, including methicillin-resistant Staphylococcus anrens

20  (MRSA), E.coli, ot Psendomonas aernginosa.

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 Mycwbacteria tuberculosis, or Mycobacteria paratubercnlosis.

25 In one embodiment, the microbial 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: Streptococcus salivarius, S. mitis, S. mutans, S. rattus, S.

cricetns, S. sobrinus, S. ferns, S. macacae, ot S. downei, Lactobacillus spp., including Lactobacillus caseis.



mesocricel oormi' LI. tuanDIae, LI. wridat, H nustelae, H pante/ens/5, LI
pul I omm' h lori, H rappini, H an/ennui/4,FL .cal/onen/c, FT. trogontumL

FT. typhl onl‘g 201#’E4W2nghanen5| s, Canpyl obacter spp." i ncIPGa{Iﬁﬁ’O%’Séﬁﬁl C.
CORCISIIS, C CIMA5 C.. frlttf C. grad/is. C helreticus" C bomﬁln s, C
hyoi ntestinalis" C. insulacnigrao" C. jejuni, Clanienae" CC wucosalls, C.
ream, C shonue, C sputortuit, C 10ln one. enbodinment, the m crobial disease
or di sorder @1@ﬁ*@ﬁ@dﬁﬁg@ﬁ§émﬂﬁbﬂdW§@?9@@“”@ﬁéﬁéﬁ§“hpﬁﬁﬁﬁk$$#@Ofmaﬂd“

i cr obi al iR seEteR et B P R e en & T Arect Rt i B B hE s PRor e of
the f0||0Wh@£mﬂ%£ﬁ&§§§cmﬁ%éﬁQMlQ&Q&ﬁﬂ%ﬁ@ﬂ@nofh&k%@b&ﬁ&%%fEM%@%%H@%ARQm and
Candi da spp. In one enbodi ment, the m crobial disease or disorder is an ear or
Si nus dlSdﬁ%@hﬂwqﬁlSmhd@gff&ﬁﬁ@@ﬂféSmﬁmlmhﬁmeﬂﬂémafi@k@@m@%ﬁédm@@%ﬁﬁnUSitiS
including acute sinusitis, chronic sinusitis and antibiotic-refractory chronic
si nusi i s. ml“%f?me&l a‘ﬁfﬂ U, delwgrndlovrotsi &l ACEEEEST R ﬁ{ﬂ, éﬁé@ﬂ%rff isggrinfil-detetival

|nfect|onl9 ar,.or S|n nfi qg 0 }Qr nDre of
the T ol | owrdt RrePRLCh A T PR, DRl HL AR OR Rl B0 RO Tl

introits, [PsepyiNn. Qﬂ%mﬁ@[ !fr& LoD Oy %@Dﬁﬂxb/z@/y%n& /JbJ%J A iftading C
Aperylllus/ur4a/es Slrepfococcus ypp. including Sirep ococc s pneunnnla

haenophi | ug, Cntbildueriz Mo jaxel | se20Cav/eind 8] hoyinksyC dhactiers dmnwbereul osi s, and
Candi da . Op. |nclud|ng Candi da al b/ cans, In _various enbodi ments the m crobi al

di sease o7/ SOl §-4a b & EFEHT &l fen AT BN Ci €965 one or more of the
fol l owj;ng m crobes e | | nc Afcndl L yst tat uts
AsanWQIus fu%?mgfmgﬁ& ?hwnngga%ﬁameorls %Clﬁfug(iw?epﬁc g“EMdEaC|IIus

subti Ti c, &@ﬁadtﬂs USnjudiBis, KBAF @RI dng fldoh} kerdiAE FUALAEPIBAREHRE bR BGRIUSST S,
Candi d(' spp., including Candi da alb/cans Candid(' mdis, Chlantydophlla
spp. |nckmukhgmZBQhNaMmdd@phthQOpneun@ﬁpéécEﬁbﬂ@gmmhpaxsbpbwawquud|ng
Escheti chi a col,z haentophilus s including T Taetttophilus ityquen7,ae" |
Tel i cobact &P s v gehgp T WW&%%%cter pyl on; Kiebsiella .0p., including

Klebsiel | a p”?&%%ﬁ»@d.}l hﬁ?%hgrnlhﬁﬁbiﬁll%seas!: DELUGEDY of eﬁ{% iy {1%%95‘8%}‘519&8&3

Al i crococcus spp., Inc i Crococcus fiaras a spa., I hncluding
Al onxelsl a scal ROiatit&na, AT ye@bask.efid iadlnthudid @nwﬁép@ﬁﬁhcﬁsﬁﬂ@ui Mb]er cul osi s,
Nycobacl eri a paral uberculosis, illycoplasutia spp.,, including
Alij.vol kiasﬁ*a@mettfirmw dupniPsistsitieioe fagmpptys midroigh diFngor NOrROE0/044G42PCT/ |
B2009/ 0544 f8 cnon of the ear or sinus, including an infection of any one or more of the following microbes:
Staphylococcus spp. including Staphylococcus aurens, Pseudomonas aernginosa, Aspergillus spp., including
Aspergillus fumigates, Streptococcus spp. including Streptococcus pneumonia, Haemophilus influenza, Moraxella
20 catarrbalis, Mycobacterium tuberculosis, and Candida spp. including Candida albicans.
In vatious embodiments the microbial disease or disorder is, or the microbial infection is of
any one or more of the following microbes: Aspergillus spp., including Aspergillus flavus, Aspergilins
Sfumigatus, Aspergitlus niger, Bacillus spp., inclading Bacillus subtilis, Bacillus cerens, Boretella spp., including
Boretella pertussis, Candida spp., including Candida albicans, Candida ntilis, Chlamydophila spp., including
25 Chlamydophila prenmoniae, Fischerichia spp., including Fscherichia coli, Haemophilus spp., including
Haemophilus influenzae, Helicobacter spp., including Helicobacter pylori, Klebsiella spp., including Klebsiella
prenmoniae, Listeria spp., including Listeria monocytogenes, Micrococcus spp., including Micrococens fiavns,

Moraxella spp., including Moraxella catarrbalis, Mycobacteria spp., including Mycobacteria tnberenlosis,

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



Paste/1mla multorida, Penicillin spp., including Penicillin

chrysogenn, Prot eus spp., including Proteus mra hi/ls andProteus vu/ganic,
Pseudononas %96‘?19/0‘?41‘1‘& udi ng Psendonpnas aeni nosa/ pyot yd&&dB200%Bnel | a spp.,
i ncludi ng Sa/ nmone/ k iphi, Sarcinal atea adep., Sen-tha .shp., including Sen-atia
mar cescens, Skala V., including Singella bqgydit, Shigella fiexneri, and

Shi gel l a sonnei Staphylococcus p?.! i ncl udi ng Staphyl ococcus 5ai bus, and
. St aphy| odueeud Zadireadaaerith ﬁg%@gﬁ’r@iﬂw ohivspsesen Sltrei JpﬁstlaféWrgd’thus aur eus,

Str o0t 00ocels M WISLUSLOG, 1 0D B, BLY R ococcl, Suept ocasaus] ipecal i,

Si npl ococ &t 4" BRBUE ‘0CoaWsp

Vibrio thQﬁ&H&H@Sw%w@h@pwﬁﬁm%@hk %ﬁA@HQQan§@$§m§bﬁ%JQé%%&%ﬁﬂﬁz,h%ﬁase or
di sorder is, or the fungal infection is of any one or nore of the follow ng

fungi: Canﬁhhdietg Sigdptoydii ﬁ@wlamxngz, {ndairgdic foaveiab lihanss spf.) iaahdiig/ appeérgisl | us 10V. ,
Penicilliiumspp. In various enbodi nents, the mcrobial disease or disorder is
sel ect & frsnirchérglaa wonprclusing g it fe\?@ﬁ@%"ﬁ@é@“’(ﬂ”@é@sf”%f’lf”é?q”fdfﬁcer s of

m xed aet I1r? Il Od%y 'Gto di aIE I%‘f-reptoco?coltc?ﬁgz; 90%51& j’aem%s ?l%@%llﬁlmcfﬁézf%eﬂmcefz Se’ anlili rqﬁ?omwfu @I’ af t donor

sires, abscesses, SInuseés Woumn I'nc ng’ t hose
from I OWeT .k | 183, SHIiB&Edne IMBLS i N faciitis, neonatal postoperative wound
infection, and 1 gangrene i ncl udi ng Fourni er's gangrene. I n one.

enmbodi nent admm wiristy @thodimeofs thdtelctquéqhseaate)rdowpocss bt on fured udesiomiscif olsi al

i nfection, such as bacterial or fug i nfection b/)é 5, 10, 15, 20, 25, 30,
35, 40, 4®negonossf thedollogyg fregt Graiidigly, ingkiding §andgs alviggs, Cappida ofs Gwlisy 100%

| n enbgdi %D ﬁmlﬁha} ng to pronoting wound heal i ng, the wound may be sel ected
fromthe ﬁ%ri si ng burns, venous ul cers including venous | eg ulcers,

leg ulcers of Imgﬁe@ls @R QG Ythe diicabell UGead &QisSrdeNG kiididagroai @betoug foot ulcers,
pressure ul cers, unhealed graft donor sites, abscesses, boils, pilonidal

si nuses, camoemngmmd@nowucgﬂm legvolgerel sf, mixer wgbtleg, dileric §ok nlcftru@rqafqret hose
resulting fromsurgery such as |ower |inb su%fgery, necrotising faciitis,

neonat al pUSEOPEratt & WSHhteh APEEtIdivls e GhHeHenE SHe M g REteni er' s
gangrene. &%Eg ﬁg&re‘%m‘%@h@? tne H!nggnfﬁ&ﬁé‘%'e(%a? oskB& hv%‘(x? hn?ecgé?m%gc?' tion

pronot es woun Ing wt ce to untr d woun 15, 20,
25, 3015 3%@ng4}£)wix{k51,dm§@our5§rs§a(a reﬁe5, 70, 75, 80, 85 90, 95, 96 97, 98, 99, or
100% WO 2010/ 044042PCT/ 1 B2009/ 054458 15 Met hyl gl yoxal and nat eri al s

conpri si ng nethytegimpogigient 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 ulcets, 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%.



Met hyl gl yoxal (CAS nunber 78-98-8), also called pyruval dehyde or
2- oxo- propanal, is the al dehyde. form of pyruvic acid. Mt hgl | yoxal is
reportedly fWPAYH44420r gani sns from several sources: frdfm3 7&’%‘!’ d*+8cet one,
through |ipid peroxidation, and from nonsenzymati c 5dephosphoryl ation from
gl ycer al dehyde phosphate and di hydr oxyacet one phosphate during gl ycolysis.
Met hyl gl yoxal and nmaterials with methyl gl yoxal contained in the antim crobial
conposi ti ons dfethyiglgoxahgedimatspialycempyping meqtayiglyjosl ai | abl e, eg, Met hygl yoxal
(Aqueous sol utj gn) . of | ai, Tesqu : td a h oxal , in.fernmented
products i keMﬁély@O}barl Esg?uér,’be]bg%%,ﬁvﬁ%%ec ?ﬂeb 8&@?’%%?@%%%%“%%3% ?fﬁsntﬁ‘f(a honey as
exenpl ary nRL QI rdhSo W dubic 1BY hWigh YRk I COPS RN meAld SENANs e hYsevdBE hy! gl oxal
or a material” with nethyl gl yoxal contained may be prepared i ndependently.
Pr ef err ed ssouescesn 6famiretaaytbgd, dxalgh lipirl puseiditiont 4ne fionviemtdneymatncl ude
met hyl gl yoxal 550 (Manuka Health New Zealand I ,td), manuka honey cont ai ni ng

/

6001. i §/ g dephospomyigionfromet sy gryex arosaliier are diyigripestalc thowrasc peder ni xed Wit h
dextrin 509 W Those skilled in the art will recognise that 15other sources
may be apﬁryop i'ate, having regard to the teaching herein. Manuka honey is

avai | abl e fr omcahyMyde. R R wiH ok o) chewhZeahandiai bel SeWMIishs,
commonly as a liqui'd or creaned form Preferred sources are those obtained

f rom bee- hif vesinwintibn irh eormmesuikiyi avglablorrgyMétktatiokah (Ssfuesageptidnp pf xalpleqtco assess
t he net hyl gl yoxal content. Those skilled in the art will recognise that for
use in thé%p wrivcthypghentli 8 FropislikadwEdEy dHgpraEchseesgedorstd o 5EREE m

sui tahl.e for m xture, for _exanple w cycl odextri whi. | i nt.ai ning the
b1 act ve THRanr ot Sergdl sH APV RN PR RETI Pt B IR | <
processed at@iaf \REmPAFIEN GHl BhRintOMAY be\fAElQUSnd¥BIAeds. of preparing active
manuka honey, or an extract thereof, to a particulate formare known. For
exanpl e, PCT Pnferdatirgnal mphipklbwétdr ore iNDS/cAR2028Quddingchytebesal a5 (Meerle dryi ng

met hod. Fractions _can be prepared by using chr})mato raph%%(such as HPLC)
usi ng, forlobaRawgeaanddid; pandy persgicoanas piesrto OPereridecbipesdaat rix. A

typi cal S%e\ﬁ%ﬂ@o@ﬁ%&?ga&gﬁr?ﬂ&ﬁ \Q&Pd%%%gg@/o&?. m%ee%irllled in e Jr{\vfﬂ@%:o Rl ment t he

manuka honey 1’5 powde out the addition o y additiona onpounds. WO

2010/ 04A4042RCIdurdes BROOOIRBaAADS, hhbing regard kdrhaRadlidegichal € enbodi ment powder ed
manuka honey is conbined with other conpounds that enhance the properties of
manuka honey, Maovkadwanpt eainblsdrppounide piraber ehhrances NdveZehsé awof clfghaul at i on or

admi ni ;trzacti on, or ﬁ%gi enhances antimcrobial activity, or that enhances the
Stabi |ty OPPBR "ot D9 & HRPF I EPoBE I Gabios T BE Gt P bk honey.  An
exanpl e Ofﬂl@lqgjlédg%ggéy 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.



5conpounds are those that inprove the therapeutic benefits of the manuka
honey. For exanple, matm tol could be added to enhance the diuretic properties
of the resuﬂYngﬂ@ﬁHﬁbsition. Al ternatively or additi ondBEHEMSBonpounds
such as excipients, and/or propellants aoeuld be added to i nprove the dosing,
manuf acturabilini or delivery properties of the conmposition. In particularly
contenpl ated enbodi nents, the mani ka honey, or manuka honey w th 10additi onal
conpounds, cahﬂﬁéﬂ$ﬁﬁﬁﬁé$oﬁﬁﬁ@é@§é@ﬂi@mbﬁ@hwﬁ§éCPH@H@#WGhﬁéPﬂVéwymﬁﬁﬁﬁérties
of the resuLtln?l %Slt For eganp t he nan t &Qomder can be cut
to obtain A Partt e %F%% %%l bt 101 ?ﬁ%ﬁa%ﬁgﬁV éﬁ fcﬁ {AUre with the

ot her conNPORAGM:iSH Of adhﬂﬁst&%}l? 0 thd QRancO! anBRAREH a&tiqm B} Bhd@hdRR thOseibigpb] ect
etc. In one enbodi'ment the additional compounds are added pri or to

powder i ng,of 80c @sndroastimperobiel adbhtve ppent@rmamgkilicaees s\n cxample Afndéixienpl ary process
for powdering manuka honey is performed by first heatlng t he honey to kil
bact er i®a, Cﬁ@@@ﬁﬁéaft@%%%@“ﬁwﬁﬁ@ﬂwéﬁﬂﬁﬁﬁﬁéﬁﬂ@?b%ﬁhﬁﬁﬁﬂ$ﬁ eocater patilcal |y

pr esent in th?ol coﬂé’be acﬂio(peoye hﬂ!?me% Fo rtle fQQe W& tmg c01¥1pns?t1t hods wel | known
in the arty red 'he F esul powder “can* be “Stored for

adm xture ,Al@fnaé’@w &%chﬁj(h{a%théf corgp(gdndé’\@uul as@%elﬁ]@&g aad &t gebptinak cbhid s&kddgdh n
enbodi ments of the invention, the material conprising ne?hy | gl yoxal , such as

manuka honeypprpos: thd«hosmganufahtucnlbetqmr detbres peyrettesleikdthe tarspagitipor t o dryi ng or
powderi si ng. Exanpl es of such adm xi ng nmet hods and of the resulting adm xtures

are presentedhh%¥%WHﬂYEVEFHH%%#?W%@“%ﬁH hareriabengofmirsiayieytiodext rin
25 | gdextr, | | | t
Cycl gdextiling, (?‘rrrﬁ)o%%{ Ia{q bIRLEEY rgcsess%? @op%%qse%let c% eg%e?(é’%/%gfn%rﬁes Jdefg units

whi ch formtorol d: ur es. e interior rin nDIecuIe is

hydr ophobigsuging cddi@seih 8ot Slanmp®. MY Ha@MAIhbh& poakicRghd Jﬂleto(ab@ﬂlnpgﬁifﬁ(ﬂé dyenmol ecul e
wat er sol uble. The degree of solubility can be altered through substitution of
t he hydr oxdtrilgriouhst cabl¢shreade xdreikiuar wigf tht hiécoypalpodest of itrr. dolngositi, or ease of

2010/ 044042PCT/ | B2009/ 054458 17 nature of the interior allow accommbdati on
of rel ati VERIHYHOGPASHIC Glfest s within the cavity. Acconmpdation of one

o oL 0N AR CHLARY RO PSS PO 1S
W th ref erenggvdering process.
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 exterior of the cyclodextrin.  Similarly, the

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



to the nunber of nononeric units that conprise the nol ecul e, wherein

al pha-cyclodextrin (a 5 -cyclodextrin) conprises siX nmononeric units,

bet a- cvdodexX¥PRHIOEM odextrin) conprises seven nononer iPETHRIPYIS44EAJ

gama- cydodextrin (y-cyclodextrin) conprnises eight nononeric units. Larger
cycl odextrin nol ecul es have been described, including a well-characterised
cycl odextrin containing 32 1, 4-anhydr ogl ucopyranosi de units Cydodextrin

nmol eades mayrconvenicarnylyvirscerappdrged sleglativsy by dprlseirgbes wHehibe atvity-
10rmdifica}§ionl,n or eganplq to alter one or nore oﬁ th £E¥sic0ﬁpenical
properti es THREFEEFON B AP AS S IRIFBABKTH FIT der FURIFOEd PR UEE ™8t hy at ed
cydodextr '}ﬂ@duc@iweﬁéﬂgg td :_%laﬁ yledex EShPlex. n@y@l@&ﬁﬁygs %ﬁ%ﬁyriﬁéﬁtiﬁe_d with reference
hydr oxypr opyl cycl odextrin, and salts thereof. Those skilled in the art wll
recogni se tb Aatnuwded @us>nderdioalte shaofongyied b exterile) wirayinhiphsuydabliten foor
particul ar purposes, for exanple, certain derivatives of cyclodextrin may not
be accept alSTEIEHHEVLAMPHICS biF OPORCTCO Y hetArcedisent & —ditdextin) epwrissisevabl e f or
use in conpositions of  the _éﬁg@g%.inveqtiogﬂ$qg eted to industri.al, uses and

. . onomeric units aﬂd mm N —C Ode 11SCS.C. oNnometic A T
appl i cations. In certain e RS Y FY RS it e 8 ST S dERE FIRS ar e

par ti cul ardyfodeQmih &Rl AL &dvd I0en Sieb el NS Tide :alell UEL S 1 ARG FARkGRlchRSing 32
Cydodextrins contained in the antim crobial conpositions of the present

i nvent i on IeanhpEogommeueisat hyitsavai | abl e, or may be prepared i ndependently by
met hods well known to those skilled 20in the art. It will be apparent to those
skilled in th&vdrdexRatoleylel Hreeprinfrathuaed Tisadney RhevrmPcbitist! conmpositi ons
for adm nistration-to bject, for ex I clodextrin . for.-manufacturing
2 bevelagd iRtk R RS b L R BT B s BoE 0T et o human

body, and mhebrs dkdodestia IPRANFRGRIHE £R1hk e @6CRRAL:AMM sSsuTYIGIadextdidh, Preferably
al pha- or gamma-cydodextrin or conbi nations thereof are used. In enbodi nents
25wher e almphrasybydodtexins iydroxgprogésglo@ntrinmind sotbitlacod dthiosd skifledmayhdyet wdpeci al | y
enhanced, as presented herein in the exanples. |In enbodi nents where

gamma- cyclEeeIT P VU SEH et MV EntraieSmE RE SYAPIE M PRTIEHYBIMERC S AT SRR ey be

| ess pronqungt al - gvcl I r Ll
compr | 51 g e G ARt B B R RN SRS 021 11 1y,
for WO 20104044042RET cdmB3RA08/0E#4a8enk §rvex@mPirger&DBRARLLAIQRS 260NMPT i Si Ng
gama- cycl odextrin and nmanuka honey exhibit a stronger tendency to maintain

t he sweet neglsaigins.t hle camgtukeabddemeys, chemicallyfhp§figeadsdertiat argamradalycl odext ri n may
be preferred for yge. inﬁfonpositignsh such as beverages and foods, in which
pal at abi | iPy™BAYG %ﬁf?ﬁfr‘ﬁ?%VBgvﬂ fPRIGEPRS s inportant. 5In case of the
antim crobi al cgagq%m; LO0Shefi A el RARSLLLA coRPOARGE §th% I%stggmgén%bmn%%@m s for

cooling water or washing water 1 n Industry, chem cal ified cycl odextrins
can be use&dmmercially available, or may be prepared independently by methods well known to those skilled

20 intheart. 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



Cycl odextrins suitable for use in the present invention can be obtained from
commerci al sources, or can prepared i ndependently by nethods well known in the
art, such asVPeUME8rch by enzymatic conversion. Pref eP&B2004GAR, Lx X W6
Food as al pha-cycl odextrin (Cycl oChem 10@8Co., Ltd.) and CAVAMAX W5 FOOD
(Cycl oChem Co., Ltd.) as ganma-cycl odextrin are used. Conpositions of the
i nvention Exenpl ary antim crobi al conpositions of the present invention
i ncl ude a cpowlerorieationmeasmepyEaLAdriacdcladerEn and RpHE ket yrlgiyox@nssr materi al s
w th net hytln%l vo>§al .c%nttgi nedt W t Emc%?l 019 xtrin, then adding water and
honogeni zi Ag tHe CORPOsT Tt ion. “Ohel "8XeHpl°aFy anti ni crobi al 15conposi tions of
the present i AYERML QNN REhMAS,RALUEL RBSbe bhrhEltOioPGse iPEonGN &AM Esuct ROSE 1N which
met hyl gl yoxal or materials with nmethylgl yoxal contained and cycl odextrin are
m xed and HehegedindSoddsga wihith waltelsility,rmed parngulely sweet tahroSeinipartwhi ch net hyl gl yoxal
or materials wth nethyl gl yoxal contained and cycl odextrin are independently
di ssol wed in Wafwes of theitiprgroku! compgitiophienindenyiiak gdugoke exdiripicerkh®aded, and
further thao)gle inwth F.owder prepared as gesc g tgled haer ein i adrgi xed 20w th

Iﬂ tr in industty, dg[I{leo c\x%‘? ee

cycl odext A &nd/or" Wet hyl grvoxal, “t hen added FOhEdiam et ¢ and

further m xedcfasdcexaiRhso1kReaded e lphsGR idvahddn @D BB FronPdhidd - 0bI al
conpositions prepared as powders as descri bed above. may be preferred, for

exanpl e beocauseortcheyrepayd inddpptdantly lytmaingie el kddwn ic riebitajuclact fron ttyrcioby may

mai ntain antimcrobial activity for a |onger period than that of solutions of
anti m cr OBPAFEBHPST L CHEBEpAY SALRS VEdSet rble b dv ra ST EERt ent  of

et 11 g1 Y QXL (9T MBL AL B WMH L BRE NI LY XAl «sonLaled And gy gl adgxt ri nof the
pr esent i NVERLT 6N can' be at any Tevel as long ds the e pecfe ant1m crobi al
activity is readhipesidonsSstGhe ASehdddm about 0. 003 % to about 0.015%w of

met hyl gl voxal , or from about (1006')/bwt to 0.079 %w of nethylglyoxal, 10.0
to 99.0 ' 1/ 4wExohplmahemigbsiaptohosmenhyf Bt poxal inconbainkds 2 pgydembauka honey and
1.0 to 90.09/owt_ of cyclodextrin. The content can be adjusted by dissolution
in WD 20F0P04404SPCTINE YD EE LTS 49BE 1Y it BTN TOH ARt r lofeditum et c.

For exanpl ! I m.crobjal . NE A tF anpl e bel ow
utilizes nﬁeﬁl uhgg%%%tgﬁ/mggm?%%&%ﬁn%%%ﬁlp&\} H’%ﬁl rrecﬁcgggﬁr“&g@gfmgggﬁ%ﬁ%ned and its
concentsr atcdo@Boditonadf ts pRenWnt dhivalneludd P1dibes, Bxaanpt &r cMatildimops igparced so t hat

t he concentration of manuka honey can be 7.14% w v and that of
5al pha- cyghaldésktoril or panridevig: 8Fh0gl wxalyrevient ed yfedegriowctmisfd dnddeual at ed
St aphyl oc Od(l:s(s:o ged?rlil [Vgtlélrs, 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 watet, 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 %owt 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



nore than 96 hours of incubation and is found to be very suited concentration
for mcrobial growh prevention. In case of the antim crobial conposition B,
manuka hone?”?gmﬂ@ﬁ@*%s the material with nmethyl gl yoxal PESABRPHEHSS which is
di ssolved in water to the intended concentrati on. Medi um 10prepared so that
the concentration of manuka honey can be 3.27% w v and that of
gamma- cycl odextrin can be 4.0% v prevented the growh of inocul ated

St aphy| oc o eligionnith yatersrediugt perilr yxatvin the hetirgisreeromapiigm dpreargdas thow/ v of
only manuka hqn&y. rﬁfs nea ﬁlthat hetpg?c%gtrggfpn stad%us.gd to the

f avor abl e TEVRT PO HEFaRt MM ‘€ept*arc SUbEt Ahe 8 gengrai "y kndWn“can be

conbi ned Wohlnten ankjubk LR LAk, ihacaResEtions of this invention, depending
upon the application to which the conposition is to be put. Wthout wishing to

be bound by amMedishgoepiredtshehaappkocantsionef mawea bdrat cinle 7dAttancedd d@nt ofm cr obi al
activity observed in exenplagy conpositions of the present invention may be
due at 5 ea¥batyrlqdgrttin t49 bs Sy HEY yrepersiebne At ingicylaigdbaryleeiceiaisgt y when

present as mapu oneye, and. 20cyclodextrin, Eﬁ&E&%E'%é&%n%!gﬁﬁ%%YQ%%§FXt"'n
anma- ¢ § W SHTg 6

more ar|§ 66 F
and to a l'esser extent g ycl odextrin. Agaln, W thou d e bound

by any thegsyaidnhe applicants acknow edge that there may be a role of other
conponents of the exenplary conpositions, such as pol yphenols present in
manuka honey, Ii esachheaitingerotie cobsetive &, enhdanbedy antddns crecobitalal widt | vi ti es.
Conmpositions suitable for adm nistration to a subject may be fornulated as a
food, dri ArRcthyiboss qongedivpeh intsplreHa dirter wahe @reatarpneappicandttivmnut ri ti onal
pr OQUCTIO’ %a&glso Ih(z)l‘ptglé C nnlégr{t%ﬁgnu(gfl rtgz%luka }Q;%g' %%lbe %#W)l\%’v agggllatcafl devi ce,

medi cament® or phar naceut i cal . Approprlatéz ormulations nay‘ﬁe prepared by an
art skill %_dmﬂﬁfc}f&jdeyﬁih Bar 1RGAN Gy fvOrbiaded BkigdwiRBinbdigidd8aphING A alrBisS

specification. In one enbodi nent the present invention relates to use of
met hyl gl yoxdre stgplg]y@lwalt]lq/comkemham of 3.27%w/v of only manuka honey. This means that the
concentration was adjusted to the favorable level.

Other antimicrobial substances generally known can be combined with the antimicrobial

15 compositions of this invention, depending upon the application to which the composition is to be
put.

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,



| east one antim crobial agent, in the manufacture of a food, drink, food
additive, drink additive, WD 2010/044042PCT/ |1 B2009/ 054458 20 dietary

suppl ement , WOL¥P0448Ral product, medical food, nutraceutiCddP2004dSBal devi ce,
medi cal supply, nedicanment or pharmaceutbcal . In one enbodi nent, the
conposition is formulated for oral adm nistration. In another enbodi enent, the
conposition is fornul ated for parenteral, including topical, admnistration.

Pr ef er abl yligtdesipowposi titaroildreéayet madirdh fqoriﬁgltfmeéﬁ@g Paflicd deichmedigabwrplig or
S5preventing .a mcrobial disease or disarder, or _one or re ot her uses as
dbscrt bed H5oB o Bhtpi RS i SRR e ShpB e e R s T PRt or m of a
powder, a  hakli@huor@1CARIEE emiRdRiehs thd chabdiiBh isﬁgﬁﬁmﬁéi%u%a@en@erm@na%ﬁgnge- I'n
one enbodi nent the conposition is in the formof a cachet, a di spensable
powder, greapiul, edminatraitepePsiceid]y thncoalpoxitiey is Sorlinhditigh, miarotlial dideythptreagmpyorot her
formthat can be added to food or 10drink, including for exanple water or
fruit joui decsveriggmacrepploliictie At ditdercoRpoi Bee Aticsusamsslhtcabal abprcoduct, a sol i d
enteral product or liguid enteral product. Ln o enbodj nent .. t he
corpost t hon 1 41 e P F M SE R BB Riate poxd Bar B CLOGE LTI bt on
including(gmgtg@gmgxgnmggﬁ_drops, an inhaler or as an inhal able conposition, a
dressing, a pad, or a spray. 15In one enbodi nent the conposition further

conpri ses oneloenambedicensthe tangntisof sucthe dAsmadticokkdadbspsablipotvdgr event or
reduce degradation of the conposition during staorage or after adm nistration.
In one en¥&drRALUSPEBIPBCE HFbASIHSardInk 196 i Bher fEMLUEE cahe Wdibrdottisuner

br oduck, whi.gh 18, A1 00 SRLEY: 18 QLicd Ok £ LYEhRISKAT 1105, WIER, KOS FOIPOSI ti 0N
conpri ses as trll”le a easrfl one (ér additi ona? antrmcro Iar.]i1 agent a

protei nac of, 6diQkentctNGo@lt Bl BiGRNSKABHoRE@JUCt is one able to carry

pr ot ein. anpl es of suitable edible consunmer products include baked goods,
powder s, | i quildsge cotefliechi, dnarypprtod idh she fpet ofrsdréaypiedndor,vipkstprddyct s, snack
bars, food bards rnuesli bars, spreads, sauces, dips, dairy products including
i ce cr eansYIYRHUIERS FRAOPhRERELOPHM HRYC R AT %P‘?fgabhépmosa% hSRSP&iry based
dri nks (s%ﬁg(ggsg%Jk drinks including mlk shakes, and yogurt drinks), mlk
25powder s, sport nutritional supplenents including dairy and non-dairy
based gports of ofdibollinRRAdthe composition further comprises one or more constituents (such as

antioxidants) which prevent or reduce degradation of the composition during storage or after
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, daity 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 nuttitional 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



suppl ements, food additives such as protein sprinkles and dietary suppl enent
products including daily supplenent tablets. Wthin this enbodi nent, a
conposition‘ﬁ@é@ﬂg*ﬂﬁ%ein may al so be an infant fornul aParABYEYE8or 1 qui d
form Suitable nutraccutical conpositions useful herein nmay be provided in
simlar fornms. Particularly contenplated are conpositions additionally
comprising mlk WO 2010/ 044042PCT/ | B2009/ 054458 21 or one or nore mlk
product s oY ceorrsBiTe Atls Pefdusr pcomparditserd Nk ecihisapili poteipheley prastiei n,
colostruns,lmilkf te, Or any gractiﬁps of nilk(ﬁko§$ or _nore mgl%£$§ducts or
conponent $ SF T R SGCh Hs PE WY Pk A FEAEEoR IR Proteinf Paction, a
whey prot gk £ L aGHK IR Rrac@nCPMAS bORIBL AR AL L WARy prBfeintPeridd, KEolosaRTRISIh] RNS

useful herein may further include other factors such as cal cium zinc,

magnesi umthslédeeni um vitamn C, vitamn D, vitamn E, vitamn 1(2, conplex

car bohydrates, edible or cooking oils including palm olive, soybean, canol a,
corn, sSunfl owePMPEHFP B herpie any furthgt iagedeslay Fackuswipas @M. 2ifond, cashew,
hazel nut, macadam a, .pecan,. pi stachjo,.. an | nut.,, and ot her ., edi bl es, ,i ncl ude
acai , anaf%ﬁ?ﬁ?mbﬁ%?ggP7“%?6gﬁ?%5P%PC%%E%?Egggggofc%%%gggﬁ?hﬁgﬁé’%Ié%kcurrant
seed, bor aﬂgoo’lig%eﬁgindbglﬁgﬁz(b_}l, glﬁé,ls%eﬂﬂganog%gﬂ, @urgl@kl'&g sanet,%leug Mf)gsee@,ar ob

pod (al garoba), cohune, coriander seed, evening prinrose, false flax, henp,
kapok seedgsatnalduepanind aashee althosifoamcsdeth, peras tparadhio okid avalseedchd(dibdiedblas seed)
perilla seed, pequi, pine nut, poppyseed, prune kernel, punpkin seed, quinoa,
rice bran}ﬂ¥%%a%%éﬁ@@W?d??“ﬁﬁ?%?!%ﬁg%%&éYﬁ%PoW*§é%éFm ackfHEA SeFErRATSEl . or a
conbi nati on thereof, The,c osi,t,i usef u er.ein e formul,ated to all ow
For adg niveict BT Sy R LERIRERU LB HOR Aol B T ol S, o
limted tQuahid@ pridfroRABAMAS Blmp( kipek wdil NIk @RICAtadoS BRGULANBEHSJ, JkRtse@muscul ar
and intravenous) admnistration. Those skilled in the art will appreciate that
t he rout e (bbisadrdcr), strillatdicdrpetyo, @nsujpeppyswid] frutakginch bluyplimced. igntnoa, amodunt t he
pur pose for which the composition is being adm nistered - for exanple, where a
phar maceut' e BPCEEEER U6 VAHRIPRYEAt I SR §Beih g’ BUMPHIPELEEE 0 treat a

m crobial dis di I, t f b Nl | W .Gal ly be
20 chosen tak?ﬁé8?%%88g%%%%ﬁ¥mfﬁg%ﬁ2%ﬂ%§@%¥aﬁﬁgbﬂ%%%%ﬁ%%fga%%ggégxg?ﬁgisorder.
Accor disnglayty ciexenphaliyc GFs hddliemsd firaltoh artdrealt (velndin@fopskli subéuddnesdsi ons
caused by or exacerbated by Staphyl ococaa aureus nay be Fornulated for topical
adni ni st r attragryscular and intrivenqperamedistrafigr. Tops|skibaiin dicsttrall iprecatedhatlaryutta f ood,
food additive or food supplenent for exanple), nu traceutical or .

phar maceut% &51“%%19&? £l pacifierieine AEY BN RIVIRAIF Y & C§§he§0@ﬁPﬁlTO€d

25wor ker i - n I I i - RPARTge
pharnaceu?f%%%9%§%%%§?¥i%%@ﬁ%g%ﬂvkgiég@ﬁ%ﬁgg¥%ﬂﬁﬁﬁo?%%%%P%%ﬁéﬁggn%gmﬁ%rnulated
w h an appHepisaddeo plarambicebihl dahsk Yr diecep] abloatccdhdmh@istritionGliugpiagly ®Xci pi ent s,

diluents, auxiliaries, and conbinations thereof) selected with regard to the
i ntend®d rebeee tbfag dderiaep et etivore il wicehibdigrase or disorder. Accordingly, exemplary

compositions for the treatment of skin infections caused by or exacetbated by Staphylococcns 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



WO 2010/ 044042PCT/ | B2009/ 054458 22 pharnmaceutical practice. See for exanple,
Rem ngton's Pharmaceutical Sciences, 16th edition, Gsol, A Ed., Mck

Publ i shi ng 89 2019481842 VWi le. the preferred route offCAARPYEH48tion is
oral, it should be understood that any mpde of admi nistration may be suitable
for any conposition of the invention, including admnistration by 5Snultiple
routes, including different ratites for different agents. Therefore,

i nhal at i orPhtrsaicabpragiisecat for aralinkt Renpgtane Pheagisaticaargnecadodl cdgigni Giokt r at i on
of any co itjon,qf. .the.i tion is also contenplated. In tranedullar,
epidural,q?n Péb5r¥ﬁ%ﬂP%§?ag%§&intra-pleural admi ni stration of any conposition
of the invent k@ iR RrSRIGOM ML ALSA oL BENSEEAS bOMKioBd BAPRRSHJ @ of the
invention, optionally with at |east one additional antimcrobial factor, by a
first admadingistatinonayreutieblacoonpaniseidn biths epariabgnclalisguldtnaneots i9r
sequential admnistration of one or nore other agents, including one or nore
ot her a&nt imHléErobrED ehehgdliffeppt uke égndfeadhiasnist r Berdrrervhptagor eaul ¢o
cont enpl ated; , for exanpl e, oral inistration of a conposition.of the

vent on SecannBlnPEA TRy Brnbl R AR By Sap PSR Pl Bl M 1 ona
antim cr obakmpgeAtl hhenCRIROSdul0 NS r0kidNE AhWMENHIOR JBYhiRh & fanf or mul at ed
as a dosage form A dosage form 15useful herein may be administered orally as
a powder, cbingositthn df @lslietenom icdpswhempBuidt ablleindosagef h osmposiniay ofdat ai n

addi tional agents as required, including emulsifying, antioxidant, flavouring
or col our i'MgNERJe ARl VIRAylsashAncdeligp ol AEUE P iy fcai Al AeREHIONC8¥E i ngs ar e
known..Enteri c coatings surroundi ng the tive_ingredien n revent the

rel eas%) ofac%oﬁrgm%lec lfyvsg |rzﬁar51rénd'|?t ents O|C11r?e uﬁrét%g dém nrﬁl?:tﬁag%rﬁ (gjlelotévﬁ\}o%eciq%%%e\égsf ter the

dosage f origanh@as dnebt mbRedst HRGHLDASARGEHT DlctEnduasiktk Ml ehd iy be 20adapt ed
for i medi ate, del ayed, nodified, sustained, pulsed or controlled rel ease of

t he acti veocomplendrttscxaBple.toat) hénhormehat i ormspassyn cbtht aiventaddicompmadd lagent s as
requi red, including emulsifying, antioxidant, flavouring or col ouring agents.
Capsul es daNctymarRigng! Sf Alearre pravoraetricedd j&<acept abl e material s such

as gelatin or THE !:(!rxglogiﬁgns OE%QI iﬁp‘%ﬁﬁ&%ﬁgﬁff&g rf(m'ﬂluélgegqs % Q?S%%Q&ﬂg %”&o‘?ag‘gf&ﬂl

conventional procedures by conpressi m xtures o active I'ngredients

Wi t h a15S0lds@ulaRFeln @iy RAmaistdddl drAR AL a pdxRAPLES, tlet SOLAHELIE BiliifabR Ssabd@kde
starch and sugar bentonite. Active ingredients can also be admnistered in a

f orm of a nharcdotgihedlditiqrabigetts preqired pslilog conlsigiing ngosdhicdderuring ogeoloutiagt ose or
mannitol, a conventional filler, and a tabletting agent _ Pharnmaceuti cal

conposi t i GRE ¢ ANNAAF SLEWE SR STEPRTEVATS C?%légsp@égls}%r al Ut Exanpl es of
parent er a'sugﬁgégg QLR b DEEMALENAPHEN $heSALNL bANS scil SRELRL R SLd ASnfh 5%

gl ucose of t
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



WO 2010/ 044042PCT/ | B2009/ 054458 23 active agent, or other well-known

phar maceutical |y acceptabl e exci pient. Solubilising agents well-known to those
fam liar w t‘ﬁotz%‘@/"‘&f"lz, can be utilized as pharmaceuti calPCadBIBYEME f or
delivery of the antimcrobial agent. |njpectable dosage forns may be fornul at ed
as liquid solutions or suspensions. Solid fornms 5suitable for solution in, or
suspension in, liquid prior to injection may al so be prepared. The dosage form
may al so Belvengdnsior péer wldnRyh ghyreseshticalby aceepinpleariipifntc obghttilsinageenet hyl gl yoxal ,
and cycl odextrin or,a material conprising.cyclqgdextrin, and when,present the
ar | enet _ond ot B e PR b e AR SRR R BRI FRRE such
as, for expmlifc-Wli&fenr. Sal i ne, dextrose, glycerol, ethanol, or the like and
conbi nati ons thereof. 10Sust ai ned-rel ease preparati ons may be prepared

i ncor por at i nglsjetddil dgbagokains andbcipehddekistiqnd s@uiidnabt esgxsoml eSolwlfforms

sust ai ned-rel ease preparations include sem -perneable matrices of solid

hydr opﬁobis&ltﬂﬁ%ﬁlf%f@ﬁ@%@n@faﬁumeﬁsgofﬁﬁ»thﬂylld@ﬂywawec&ﬁaﬂ@yéfmfmreﬁ-, ahfd when
present the at .| east pne addi.tion antimcrobial ;agent. Th tri,ces may be
P the foriet ohaphaPlb PR oSl Sbb I 2F OB R 25 R e M TR e o

sust ai ned-&@bLase o@hﬁieﬁﬁ%omp&tdg(i?cl&ﬁkﬁ[iﬁ,%h@Kv‘ﬁen pydnogehScad Qk &xamRl e,
15pol y(2- hydr oxyet hyl - net hacrylate), or poly(vitayl al cohol)), polylactides
(see US 3,2##Bic8@b8) factoopel hereixal wofh &@ghs suttary ©r eainglecanderetahind, ddsirgleuglamat,e,
non- degr adabl e et hyl ene-vinyl acetate, and degradable lactic acid-glycolic
aci d copolitarlsorshclfc aad ¢ P AtPRANTOEPOT" A (i nj ect abl e ni cr ospher es conposed
of lacty c acid-glygalic acid copolynoer and.le i de et a ) i.cal
Formil St fons. SomTarkEe BERyTEP SRR s SRR PRPEERA Bl SRt (e
at 20| eastsung: Aldpitd AN@kaiRALEITHEH@PIrAHon S8R e seMBYerRebR BPACeHf @8d | ot i ons,
creanms, ointnents, pastes or salves using known carriers for such

appl i cat i dnsropiSiratpohyoremdoatinggsnattaiglyoeal adhdyppdtxemethddyhee ptekant tiear lesxammpl e,
applied directly on to a wound, sprayed onto a sur%i cal site, etc, or may be
appl i ed iﬁdﬁlﬁ%{v yimicsoRia) ageat byf by ABFISETRDT AT RSOt Beipahacley ©@r desi%g or
sprayed ong. i.C i t .1 I t i t
hvent i on Aot c Rl PR b MR NE: AR b SR RLERAT

met hyl gl voxal2-aaehx<caieli-aaexdcflary), 0@ poly @nahltahow, bhyladidteastusmyg3adg t i onal
antim crobi al agent. In various enbodi nents, the at |east one additional
ant i m cr obsppdlyragenitl-glstaary agdtpdetbilileglutsmah nas-degradablc ndgkycosi detatsuch as

amkacin, pentgm cin, kapapyel o, neomeirn, net ULl ppskreptoniet .
a car baCeI%l@lfo%he}épc&%@é@&‘i&égﬁﬁfélycmﬁ%%oc%Q%éiéﬁd 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 carriers 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,



24 such as | oracarbef; carbapenens, such as, ertapenem doripenem

i mpenenicilastatin, or nmeropenem cephal osporins (first generation), such as
cef adroxi |, WeRPHIBIPR, cefalotin or cefalothin, or cefalP&HIBOO¥EHMIEI ospori ns
(second generation), such as cefaclor, cefainandole, cefoxitin, cefprozil, or
cefuroxi nme; cephal osporins (third generation), such as cefixinme, cefdinir,
cefditoren, 5cefoperazone, cefotaxinme, cefpodoxine, ceftazidinme, ceftibuten,
cefti zoxi risch a5 forgsatbet Fakapaeemscephel egporcm oo t HiPgERdElsREhPT such as

cef epi me; cephal osparins (fifth generation uch eft obi.prole; . .
o ycopent ITHEET Ry TRt Bt AR o0y SRR Bl o PR o scflopias

azi t hr ony e MLas; i B iPbehsecdhd bdnBhLOSRY Gl as SENALY QEUGHhMble, AU LN LOBMSH N,
trol eandonycin, telithronmycin, or spectinotnycin; nonobactains, such as

azt r eonamor p&miogiite] ¢eplsalosparoh (@8d gaeaxd)) duth 43, cefipé, ceflinituefdOazl) oci | | i n,
carbenicillin, cloxacillin, dicloxacillin, flucloxacillin, nme7locillin,
meti ci 19 i rrefopgront-IcriRtaxigieaeinonprme. sefiiziing. ratibysinpestareripici of celgiaxeicear ci | | i n;
Be o1 pr of 'S ine Ao SR o Rati Cead B Poeh B Rl ™ ="
nDX|f|OX?Q%HMﬁﬁ@E&%@&@%E&%JQ&@QE&&%E%&Q&V§M%B@Héqhgﬁﬁd%§§@@m@éﬁ@%ﬁf@&de:_

sul f onam dochrysoi di ne (archaic), sulfacetam de, sulfadiazine, sulfanethizole,
sul f anl | i Madéhrdraycohdiridhyomgid, tadalazinnexitguinfdis oxkzeloaycid,5tithrmeydwpri m or
trimethopri msul famet hoxazol e (co-trinoxazole) (tnp-snx); tetracyclines, such
as denec| GESFEPPREIN BORYRAGRIPH Heeh pppGesEr U ek ot e ihanpicidtoy acycl i ne;

ot hers,ssuc . ar e wne,..chl or appheni.col ... cl i ndamycin,..lin cin,

et hanbdr ortofBars RIEnR R ATy M ALATRAES i Sl AR Bl o AR O

et r oni dazRh&lin, FREiNiBGiReacinl Hafcant MlvbepRleat @Sk BYGHBI, PYFRZMRANLE I

qui nupristin/dalfopristin, rifanpicin (ri?anpin in US), thianphenicol

ti ni dazol &; qdepgseneyc20clpoffazicm, prexawr, gaifloywin tviflopape pricdescinsuehflascin,
daptonycin, a glycylcycline, such as rigecycline, or an oxazolidi nones, such

as | i nezolTHOX5M 6 HaF B HrHRIES Such ReMaeiife sdonyNdoLaurfing fathaiSht i ni cr obi al
agent is L fungal .sHeh, y ant. | cin,
i i n RbAE R SHC R A ROl AR ARt LHAGE, s SUEIESIABLBINE 0 1 e
M conazol eiimk@b@EORAZBhE opEinOiuIAANRESL R @CaMAZIR,) (Biplsenpzeheclikutsaaarazol e,
25f em conazol e, i soconazol e, oxiconazol e, sertaconazol e, sul conazole, or
t i oconazoldemedlpdyeingldosycyding miasydlihe ooyietroyclne, fettraclowazbiresuch sewrypbonazsl e,

ravaconazoLgupggsac nE%Ple“ %Qriconazolﬁiﬁg% rercon?ZﬁleL ;?ia%ﬁles such as
abaf ungi n:PRARPPEHTHrEinda@ydpy IS pT A, fopBYEY fIeHE PR PARS or
but enaf i neio, G601 0EANYANS SR Naise R AHLALINGL B £ASPG WNGIRir M caf ungi n;
ot hers such as benzoi'c acid, ciclopirox, tolnaftate, undccylenic acid,
f 1 ucyt osi nRin@prisan fdali@¥REY, ti@Sipen (riginhSeaf Ut Mhitnpihal copfiti@i-ole, RPGnYO
2010/ 044042PCT/ | B2009/ 054458
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



25 sodi um bi carbonate; or alternatives such as Atkin, tea tree oil, citronella
oil, iodine, |lenon grass, olive |leaf, orange oil, palnmarosa oil, patchouli,

l emon nyrt| eYORYEM48Eed oil, coconut oil, zinc, or seIeﬁ?ﬁﬂ?%@W%%%ﬁtively t he
agent is selected fromany of those descsi bed herein. 5The efficacy of a
conposition useful according to the invention can be evaluated both in vitro
and in vivo. See, e.g., the exanples below Briefly, in one enbodinent the
conposi t i oadig@akicdores redtergives sehaplliqin, yea tieg of. siroasampl ieding, lsRiopigtasswi cr obi al
growth in %it{q“ For Hn Vi Vo s&uqhgsﬁﬂrmaco ositio gan betfpd to or

i nj ected i“HtO Br AT ARIPE G O 8RB UL GhAY L Cd £ 0L BRI ¢ 6B &T

col oni zat i@, nfection, or one or nore synptons of the mcrobial disease or
di sorder are then l1l0assessed. Likewi se, the ability of the conposition to

pr onot e wound Alrerahtivaly tigamgeth & salssebsed ansifnigse deswtilied deipdel s of wound heal i ng,
or in vivo. Based on the results, an appropriate dosage range, frequency, and
admi ni 9t rat i oAbt efitasy erropworstrersaichisecrdmh e ko ipesin cors dersd PoHetéih may be
used al one, of, N Gombination w.th onesor, mpre. other. antimcrobial agents, or
one or noré’ additi"onar” thérapeut: ¢ agent <. The™antim crobiar-agent” or

15addi t i onakcdtberap@nt oGoAgenple, YbiPSicRIbiC QR 8 §ra  F8PM vivdkidk, tmd 00d
additive, drink additive, food conponent, drink conponent, dietary suppl enent,
nut ri ti onabmpeducty baedicalinjfaadntonutniaskbti cabysemdiit affccthewi raietobiiedi cal
supply, nedi canent or pharmaceutical. The antim crobial agent or additional

t her apeut i€loggEIve PEcnet g Bl PoBFTaRPMy af the mitreid ditie efbsoster #6F8 i cr obi al
di seasgs or_.di sorder nmore of the s t ons,,0f,- one or_ nore m crobi al
di seasds areltEor e Be the M5 8RR Bt ST SR BTRR P AT Rl BiE OIS 0o
whom i t i s, ashthdticRlotBehd IRMBLES M MeianaH! i.@ganbsopmed udg.therapeutic food
factors, inmunogenic or imunostinmulatory agents, wound heal ing agents, and
the |ike. frequency, andshiputigiraben wndensboddertohat. t he addi ti onal antim crobial or

t herapeutic agents |isted above (both food based and pharnmaceutical agents)
may al so be e%ﬁf8?@@“?@“&“ﬁ%¥ﬁﬁﬁl%@HﬁﬂBVHﬁXFGfPH@“@S?§V€ﬁ91%ﬁ‘ﬁﬁ@ﬁ@“?%ey are

adm ni st er.ad, SeRAf %E(%,X)x oﬁ cﬂ%&é‘Q&%&%L%e?%e&%%é&ﬁ& | gl %(m%{&ﬂbiﬂi 2SQIBPS! L1 on
useful herein. W be appreciated, th ose of the conposition
adm ni st ergdiiodah@cppdikiothedf madviontshirat h edd, @, hheadganeldahk adimvejséd at i on
regime may differ between subjects depending on such variables as the severity
of synpt orrempéncat, dulj @ctpontrthalidarpeppemditsordenaltpoodyet, edied &tpd, tivaconpdl of
adm ni strationl VWO 2010/ 044042PCT/ | B2009/ 054458 . .
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 vatiables as

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



26 chosen, and the age, sex and/or general health of a subject. However, by
way of general exanple, fromabout 1 ng to about 5000 qer kg body wei ght of
a conpositi oN0dYe 4 2herein is adnministered, 1 ng to abdG/IBWEVOAGSper kg body
wei ght of a conposition useful herein igcadm nistered, 1 ng to about 3000 ng
per kg body wei ght of a conposition useful herein is 5adm nistered, 1 ng to
about 2000 ng per kg body weight of a conposition useful herein is

adni ni st erceeben Andierage. siyand/ o1 600 el pf keyblsedy Haepghty oty of ssermpesintilon usef ul
herein is adm,nistered dm nistratian or. per da erably about 50 to
mbout 10007 BerT 5 eBrerlBRy e Byt 8 s Rhehiar RETL SR,

adm ni st r abhidr&, fnofth WHLARDH PR TRy LRicRRAU L oRBRiI uREE HKQinhody wei ght of
a conposition useful “herein. 10I'n vari ous e€mbodi nents, sufficient composition
i s adm ni stieimgtrdd 1 deltd vietut $000 megleoky bddly 80Ehmg atcomadptish uSefigpeefn istet hyl gl yoxa
per kg body weight, fromabout 0.001 ng to about 4 ng of nethyl gl yoxal per kg
body wei ghfminsiain ABEUP APuod PO mg nepkabnstitveBh iRy aePmpestieg iy dsain ther kg body

wei ght, frqgm about . 0. Q0 about 2 0 rhyl gl yoxal. .per. kg body wei ght,
from aboutagﬁfn&%feéﬁb go a Oglg%&og & eﬁ%g lﬁ)éi?%ﬁoéﬁ %fﬁ%p%let?én@d%o fmv{/gi ght, from

about 0. OQdmmBked:Q1, BRAMinEerRrid¥he Ofr hp PRLANMIGANAXS 0 RBS L KEHORQDYer W In@fRLrabLf FOM
about 0.001 ng to about 0.1 ng of nethyl glyoxal per kg body weight, from about

0. 001 ny tper &yontond cbodimgernfthamintyibtgliyox af frp@rabdg 0196 dhg twelbagin 230 thg pmkgbout
0.001 ng to about Q.01 ny of methyl gl yoxal per kg body weight, or from about
0.001 ng thodapsert cb2 sosragonrscibbfgigl yoxal per kg body weight, per
admnisgtration or. per .day. |t d_be .appreci.at ed,that. i ni,stratij,on may
includ@ a singfgm’%?gﬁmg%gﬁgé?ﬁgggé%ﬁﬁgmgﬁ?fﬁ&gﬁﬁggg%)%%V% %%%?ﬁ??@ﬁ?on of a

nunber of i $GH&LS nell Mirsledl IUOSL e HIBYwWHE  FRPE AR @@ md b 8HQUlEL bre
understood that a person of ordinary skill in the art will be able w thout

undue expendtimiahtoat!iporkg bedwveightr feganigbut G0@1hag toskptl3 ramel ndiihydehaixd pkdgody t o
determ ne an_effective dosage regine. (including dose and tiniqg of

admi ni st r Ai58h YRR Ui &g e ahiif £ e ! relsresents Prerahb Aeq Lg%t es to a
dietary, a i o aral G aH o, it rhebing,

const st 1 ng LS aB L B R D BT SR

conpr i@ NgndiBidiykg lbyaxaod} Weig@iioh duonomi hdroGyekodaxt & rﬂethy'?%ﬁfxﬂrpamgy t he
conposition consists essentially of about 0.1 to 99 wt % net hyl gl voxal or a
mat eri al dodpwigitnigoomeltdey .o lyrox @l abawtd. (et n@:tiyladyoxd enitg bedy Weighy.dtadext ri n.

More preferably the canposjtion_ copsists essentially of_ about 5to 10 wt %
met hyl gl y&gi%ﬁtoc?ﬁ e Re e o) BHHPPF ?ﬁ%ﬁﬁlﬁh%ﬂ Ay g SR Cd 600 we o6

cydodext i, g, o\ %210%%2‘%‘?’?’5%% k@%ﬁ%%%@?é‘kﬁ&&h&&% fgferably the

conposi tion consist’s ess wt net hyl gl voxal and about 20 Wt %
cycl odextri n. It should bdlafpRRiatce RO BtinlRika tidn GRNPOSHE 4 ilOfosé, Rech ab AMENE dAN

conprises inanitka honey or a inanitka honey fraction. In one enbodi nent the
conpo Abt i clese gqﬁglmirg@gdm off agalgtbeja(ﬁgﬁﬁpregdi@;}ed ﬁg§es g;sgpayj)f_amprogga,te. 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.



530, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 or 99% by wei ght
manuka honey or a manuka honey fraction, and useful ranges nmay be sel ected
fromany of WY& 812ues (for exanple, fromabout 1 to g’S@GW"Wﬁ? wei ght ,
fromabout 5 to about 99% by wei ght, fram about 10 to about 99% by wei ght,
from about 15 to about 99% by wei ght, from about 20 to about 99% by wei ght,
fromabout 25 to about 99% by wei ght, from about 30 to about 99% by weight,

f r om aboutM®5pietsrakbyolt coogusipyn %SI%EFWaUYfo ernuaboute mohigvapead 29908by wei ght
from about 4 pdabrout 99% by wei ght, from about 50 to about 99% by wei ght,
from about" 550 abGuUt 991V0 by wei ght, from about 60 to about 99"/0 by

V\E" ght, from @b%ten%dlmn%% oS80 M%&B&n cgdﬁl@s%gliﬁa h%ge)l(g 23BQHE, 99% by
wei ght, from about 75 to about 99% by wei ght, from about 80 to about 99% by
wei ght, friomyabotidn. 85n b calbodincgO%e bynpmmgdntqmgfrrsexrmt Bbouitoud( 5 t), 4Ha012599% by
wei ght, or from about 95 to about 99% Db 151 n one enbodi ment a
conposidt i Gh- 5% 4t he SDiveith H R corpri>s¥s 9%9@?969 ot mab%fheﬁ%zwy tanuka

ggm g;g: gge>%tachod AT ran%:s,r% s eseencé(% 2om an ot It Al Vﬁue%}g%r &Qz%)éterf' and,

npositi on §s at 1 east
about 1, 5,130t 3Pk b%@el g@frorﬁ@boé@:to At 91)5% bp@eloéﬁron@gjouﬁm to A9eut 994 K80, 85,
90, 95 or 99% by wei ght cycl odextrin, and useful ranges nmay be selected from
any of t hes&hyddouwedoifidro é:)oan%Weby {vclglm faboutoul 24 0 ahbo 1b"°39 YKelpht, womghtyt from
about 5 to about 99% 20 b vy fromabout 10 to about 99% by wei ght from
about 15 t%8 faBoyt 7Yobs ‘Bg}g%efr%ﬁbouf Hbiaheys 497020 vegha feurbgudh Efya%‘i GHtEY from
about @5 wel% ?ro%u %3%%4%3{0 \z{ﬁo.ug%}}% bf\';ng athUtbng4 10 2 19@%%8)3%2 Xt %mglﬁ?ut from

about by~ wel from

about 45 tsot@bww@/%/ bM mefkcgmbout BWaB&QlQD%@g\Je%hﬁEQ&tab&Q%)WaBA@ﬂ@h@b from
about 55 to about 99% by wei ght, from about 60 to about 995/0 by weight, from

about 65 twighbdwtm DUy 2®umﬂﬂ°/ghywelg}rtcﬁtnrahimut70ﬁ© aboutQPoly “e@bs, bymwémght from
about 75 to about 99% by wei ght, from about 80 to about 99% by weight, from

about 85 '8 t%ﬂiﬁ’ti‘f99§/9'@0/8“ﬁ§btv§é(ingﬁhw ¥l Bripat SUt Dol HBubo s g biPowel’ghty, or
from about, 93, :0,.8R0 t90?9%@o%¥99“ﬁh}99&)rm or from Aéﬁ&x’bs%ﬁ@'o b ﬁfﬁf”&% gﬁi' on with

anot her anti crobial ‘agent or 't herapeutic agent ation of a

conposist i on ugehid en{wﬂﬁieﬂt mpbb@oxmmlnadammcﬁﬁ@bésayd&gaﬁh, REfedbigr apeut i c
agent WD 2010/ 044042PCT/ | B2009/ 054458 28 may be sinultaneous or sequential.

Si mul t aneoclpba-adivdpitst, ganinenydalcttutdes bethalpadniclidsttrimtidgamob-caclgicrighe ldosage

formthat co onents or t m.n e ar osage
forms at é)ﬁbg%)‘é?fg %tif’ O PSS atl‘%‘é‘(ﬁ%ﬁtl éﬁ toa%négr’ﬁ%g{) i ﬁa %@IS des

adni ni S”%b'é%“7@9§%b¢§5 b0l g1, SERGAULESd REGT SR, eoseiea@& lfiere is
an overlap in the periods during t he conp03|t|on rul 5Sherein and

ot her t herapefihise vage Nfor aampll Bath digdh: 1 Addiotd wmalbyl Weightt tfrdnSabooid enpbated t hat a
conposition in accordance with the invention nay be formul ated with additional

act i ve20i ndwedigehfrsmuhpe 0 trasbobed 94f biben@iti ffont dhoat Bubjlewt: 9?% bparightelibar

i nst ances. , For, ex t her. p utic agents th or . different

facets of *b%zgt%%ng 9%6%%%‘%% %W%’ém ed abol”ﬁ%@ﬁ??&’llﬁ]@tl’ o %ugg% *4R8"bever ages
conpri si n9)9%"15y' dg%( QR Bl GORRO St 951y Qlioi G h%‘é@ﬁﬁﬂo%o&@@%% \xk!%ﬁ{j for
general foods and health food. Since the %ntl m cr obi al conposi t he

present i mMueniboontsaibi@biv. sweeipht ashabaft Soranibka RoNgyycighh épncdiudd® teat en as
they are or in the form of gowder i ke honey or may be used or consuned in the

sane rrannelbm&@%dﬁ efpisht. fremudPHg tretheyt V&t Bnvaght. aff@mk@aﬁ@ P o‘POUéQ%ﬁfW e by
spreadj.ng t hem.on %ﬁ aﬂ or, Crag XI n 0 be 15used as
a pr egiesr véxfe’lglte i8R L or}( g&g‘ﬁ% o L t@s’flggutgw tbg "ol htﬁ?‘% | ng% for
nmeat. They)eanhoReoov, by weight, from about 85 to about 99% by Welght, 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



used as an ingredient or raw material for cake, biscuit, cookie, chocol ate,

sweets and ot her confectionary, including drops or chew n ujy m The

conposi ti onsVBRIWHE2nventi on nay be added to water as d’CgFgWRQ/OSé‘!i?\ be used as

sweet ener for beverages such as mlk, tea, coffee, hot chocolate, etc., and as

an ingredient or raw material for fruit juice beverages, sports drink, etc.

20" Drugs including antim crobial conpositions” of this invention provide the

exanpl es ofayde sigstinspustecqueeit Merdatspustideidiigrn idiledsa de sdpmisgaigit fons,

i ncl udi ng skf' iancti on, such as that cau%ed b%. S741 lococcus a i rCHS and
dpl i

ones for t'hé ST R SR e A TR OIS OF s AR HT O SR PG RS B R nal

ul cer, ga%ﬁﬁs‘ta%ﬂmy(?@samgﬂl;%E.rS'e&ueﬁézﬁ'Qcﬁﬁini@@gioﬁ%cﬁ@&@%ﬁﬁr@%aa_on\/yc@:&@iﬂggoed’ifferent

Exenpl ary drugs of this invention can be adm nistered transdermally or orally
so | ong ascliciee p@fitdbivi sotlgbitate iconposdiptih dr pesods diieng vohittuharpriyadyion ddéil
conpositions of the invention may be or may be incorporated into t>r

ont omedi cdlcrHeri edsT hrEPsrEe igcal Aspppreks. The invention particularly

cont enpl at es, t. is not |im , medi cal .devi ces or, supplies used in the
Creatnent of aatbekle NoabE Gl bl TR TR0 BT S  FEARBER TREEe oki 11 e
in the artioWdided @HOANSE RUDBHOUScAPRhiE Ah BNSEbeffe IP] AbYciBPirk@lar devi ces
that arc WO 2010/ 044042PCT/ | B2009/ 054458 29 intended as tissue inplants

i ncl ude, fioranessanpbrexdiuile, areerppaic apinm thedargo thebrrac brydifierapacets otithe @s¢ase
enbolization materials, tunor-bed inplants, intra-joint inplants, materials to
minimze AUMESITNISEUAd the |ike. Exenplary staffs include, for exanple but
are nafo |1 m tad Qoo DELAYASCUL A SLENE St Nty d EL UGS 100, SXATR! £ B0LD

bal | oon- expan able srents and selt-expan ng srents. BBa Poon-expan apl e
stents ar @a@Ndsk@r GedeF01B0as IHAMHRLHL f05d. SRABIMBE G dlicrSMRARbMBESiont Hichéigh-fg: Cor di s.
Sel f-expandi ng stens are typically conposed froma shape nenory alloy and are
avai | abl e ifvcomrsupphinevs:; tastgohmasikh hetegrthey chmb¢ qreengagey of ostneid form af

bal | oon- expandabl e stent is typically c,or‘rEosed of a stainless steel framework
or, in t héVagekphosspt PEGsANT] HGOLEBAE & s PBMMMREK AF Penep-drflinedring gaten

Exenpl ary nr' I o L OF . not_.l..m Qs on

cat heters a?%g%r% i%ggﬂ%g}éﬁﬁfg ?rg%%ﬁgégg%grseg%% C?a%?ﬁrh(%a %%%‘??O%%’ Cat wg?er s. The.
i nfl atabl esdieds h @eBerRye BeEm@ind@)) flle SRGNS A [Bebahi@@R matiyat €alInley:. TRiyRAsBI Of

pol yet hyl enet erepht hal ate, or it may be an elastic balloon, typically being
conposed ofed mpesogericst drirometerial blyanke, biscuit, cookidvislticelate, swpphideghirnc] udi ng
antim crobi a cog{yposi tions" of this invention Qrovi g&ﬁt he exanpl es (%fg

ger i ci de ANACYPEV P SEIRATCRISEEN G SR eioHevi Qe St O TERINNIBY &8 1€k &l ary

medi cal 13suppl AT (ﬁfgﬂ(! Aghud d%! ERSAIFor 1S DT £EL AN S, teQ,ach}@egg&ch&%lé‘?eQ@tﬁ; and

the liKke. iredi cal devices or supplies nmay be coated or inpreghated
W t h conposd kd Ansgr@fient Beral maeditl fonfriayjulsebdvelr @ ogbitzathkmd hods. One exenpl ary
met hod of coating a surface of a nmedical device with the conposition of the
i nvent3d%on conpPrugescleding ainiiergbitllsempesitfoat eofwihit ivenen promde dicteikamplefof titvgs
inventi onésro as to cause the surface to be coated w th.the particular,
conposi ti (r T trgafpent of microbial diseases or conditions, including skin mfection, such as that caused by
Staphylococcus aurens and ones for the prevention or treatment of other conditions such as duodenal
ulcer, gastric ulcer, gastric cancer and so caused by Helicobacter pylor.
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



20i nvention. Coating of the artificial surface may be acconplished using
standard net hods well known to those of ordinary skill in the art. For

exanpl e, coVPAYVA4448%rface with conposition of the inveRCraR28UR4458 achi eved
by bathing the artificial surface, eithep by itself or within a device, in a
solution containing the conposition of the invention. Exenpl ary
antim crobial conpositions of the invention, and nmethods for preparing such
25conposi tittetrisd ai Tsucripatie inglde fottsarnli b acatoelipindgothoachrbertisispeisng exanpl es.

EXAVPLES 1. Material 1 Manuaka. h Man heal t h New
Zoal and LEH PSRRI GRY S B RREG" BORALT "CEn RS PR ARG Daand Lt d )
VO 2010/ 044042RCT/ ﬂxegglgggzegé%@ae 30 e;amﬁL BharCys hﬁﬁ%ﬁh@av%%ts\%atFOOd
(Cycl oChem Co., Ltd Gamma- cydodextri n: CAVAALAX W8 Food (Cycl oChem Co.
Ltd.) 2. I\/Bﬂmhfdacfcbrumnqgehﬁ&hhﬂlrbomfsx;andalbmscehebnaielf@@pqnd&gtsuemms Anti m crobi al
conposi tions contai ni ng manuka honey 5 Exanple 1 - Antim crobial conposition A
( al pha-Scydbteserspindedntieitnirng pdladem ewda% of ?W%ﬁdwh%ﬁwd&%§%@§< ed with

al pha-cyd Xtr at the rati,p of 45.070wm 0% a powder.
60. 0g of %gﬁuf(pa %%Stems e {ygjfal% ComFosefg rgaéfﬁa&’oc%x Xa] arl1lo anrdear%gglggf% fig® L of a

beaker, tQ.uhiGhud28 Im:ﬂfltofm\e@etc@ge d@@@n@qqﬁmo(ﬁrgﬁ ntl@olggémgsyglaa@pc&@%sed

hom)genl zed at 6000rpmfor 5 minutes. 10After t wat er was added so that
t he sol i d ofestiehts swalfr2@wO%dr, in the cascTeclf- @uddurgntensu&qmnskab/fmmsn doy.ay-dri ed

(drying gas tenperature: 160C ) to obtain powder of Antim crobial conposition
A. Exanpl éixzmplawlilcrﬁnwelﬁiieafwe&%esw PGB AR ape ctlEse fichdigsnt ai ni ng

powder1 Ocoqpfi)a%lbfe 288 gelf inflatable balloon catheters. The inflatable balloon may be a non-dispensable
balloon, typically composed of polyethyleneterephthalate, or it may be an elastic balloon, typically
being composed of latex or silicone rubber.

“Medical supplies including antimicrobial compositions” of this invention provide the
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 1td.)

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



Manuka honey was m xed wi th gamma-cydodextrin at the ratio of 45.0%u/ 55. 0%u
and 15 was nade to a powder (ie, as Antimcrobial conposition B) in the sane
way as that WP 2HAP#K4%cr obi al conposition A as descri bed PABBBEIUSRanpl e |.
Exanple 3 - Antimcrobial conmposition sabution C (al pha-cycl odextrin

contai ning solution) 14.5454; of Antim crobial conmposition A and 8.0g of

al pha-cvdodextrin were dissolved in water to nmake 100niL to produce

Anti mi crobi al 3céiposicleierinnet\Nlon Y Fagthelodnnka- htshey content in

Antim crobial ¢ ositjian sol uti f.rom Ant i.m cr.obj al. conposition A was

6. 559 V. 4 %%ﬁﬁc%;oggiﬁré&tdéﬁ)n%% P%’ﬁ?lré@yf#oggng%f’? %’ti%ér obi al conposition A,
was 8. 0%/ a@ﬂarﬁlky—gtég,%%ghg(j ¥ glqgﬁiqr(q,liﬂbgmﬁggﬁ&gext dn was 8.00/ow v. Thus
total al pha cyclodextrin was 16.0 %V v. Exanple 4 - Antim crobial conposition
sol uti on D (alAphaiceypthbctextositions-cohtaighemahandyngont ent) 2514. 54549 of

Antim crobial conposition A and 6.54g of manuka honey were dissolved in water
to mak® 10owmrle b @@%ﬁ\f&@l%ﬁemﬁp%}fl@bgéﬂp@dmﬁ@)@mf%ﬁn%matvwsqifr EPmpysisRe)

cycl odextrin ntent in Antim crobial QSition.so 0 Jrom

mti i or obi a1 EOHETbrb A M Tt OB st R b R S v m

Antim crobhRl (£opReRLtion A was WO 2010/ 044042PCT/ | B2009/ 054458 31 6. 55%W v
and separately added manuka honey was 6.55%W v. The total nanuka honey content
was 13. 10%W v 60.BxampdngkBhoneynidiohidg pOdplalcydalrpas ivterecuddgiob Ut.icomb&kdrdto29g  of
manuka honey and _17.4g of al pha-cycl odextrin were dissolved in water to nake
5100nL t o Prodaténheityafar drotided 2eishpwsinesiben ¥wiherrsmiad a§ QOVWAPN Y REvrat i o of

e oo R0 PR SHEL QTR R AR LR,820 BY vet ot Scample 6

The resultant suspension was spray-dried (drying gas temperature:160°C ) to obtain powder of
Antimicrobial composition A.

Example 2 - Antimicrobial composition B (gamma-cyclodextrin containing powder composition)

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 described 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 Yow/v.
Example 4 - Antimicrobial composition solution D (alpha cyclodextrin — higher honey content)

25 14.5454¢g 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



14. 29g of nmet hyl gl yoxal honey powder and 17.4g of al pha-cycl odextrin was
dissolved in water to nmake 100niL to produce Antim crobial conposition solution
F. 10Manuka WA/ 8Kt ent was 14. 290/ ow v and al pha- cyclP6ddRIPY4E8Nt ent was
17.4%v/v. Exanple 7 - Antimcrobial Acsivity of the conpositions Ato F
Conpositions Ato F were prepared as described in Exanple 1 to 6 above.
Reagents used were as foll ows: (1) Heart infusion broth (Liken

Cheni cal Co57w/vdng scpBaiely 6ivr Hearka boagyurets 675 BFOY-h Thséeef! mashedioney sopigsi on (from
500g9) - 10.0 TEt ptose - 10.0 g, Sodium Chloride - 5.0g/per litre) was

pr epar ed é’&a&g?'}j(?ﬁﬁpvto the manufacturer's instructions. (2)

Met hi ci | | i8I & £ AN@mREGRNVLRHBGES s@htisErms: NIl - SSA, Strain 1F012732(Del i vered
by Kobe Gakuin University) was incubated in heart infusion broth (50g of beef

heart i nfusi om4.29epfafangaepiody aand7.4z Sglpbh-cgbdiutin ohik disscdhed pewatdQ0mbke at 3TC f or
about 15 hours until OD 600 reached approximately 0.7. 20This culture was 25
fol d di®l utl@embndradsed fiorcrpasamapdinn solution E, in which yhegafipf sgnpadwasedd usi ng
conposi tiops A F . of | 1 to 6. Antim crobial compositions A & B
manuf actura(g%a5%&0215}8%\7]?5?%%?%%?0&%“ielggtﬁd 2 were each dissolved in 100nf, of

wat er so tm;ngl@@_mgﬁmgiﬁ%%oggyﬁgom@o@ﬁ 09% w v (the concentration of
manuka honey and al pha-cycl odextrin was 13.1% w v, and 15.9% w' v,

respectivel y) 14t gtrerhylgyped h@shyodddr tndat7i4gmt wiphdcyQlodStrm, was dissdher] in Wihe
filtrate was diluted with water (1 in 2, 1in 4, and 1 in 8). After
di | ution éagnrss 1Ppl-4p erodass Huaedoriy caarstiop atliéindn broth with the ratio of (1:

1). Thuys the f}nal ,concentrati 3 nuka. hon nd_al pha- bodextrin or
garma: hycl odextPiH et 2 ot brar b ugr il G MG

2010/ 0440%5151&—52;%@&@151414&&\73% o2thk @b&hpbditibiy £)o ©i | Uti on: manuka honey
(3.27% w v), a-cyclodextrita or /7-cyclodextrin (4.0%wv) 4 fold (1 in 4)
di | ution: mantkaphoney A(td F64% mEpayed aadoyadied dektanipte loto opbeyee!l odextrin (2. 0%
w V) fS Lol ? (#e%ggntgé%ea}x{?gjetals ?Orlll:()wsryanuka honey (0.82% w' v), a-cyclodextrin or
y-cycl odextri : : :

(1) Heart infusion broth (Eiken Chemical Co., Ltd.). Bacto™ Heart Infusion Broth (beef
15 heart infusion (from 500g) — 10.0g, Tryptose — 10.0 g, Sodium Chlotide — 5.0g/per litre) was
prepared according to the manufacturer’s instructions.

(2) Methicillin-sensitive Staphylococens anrens:NISSA, Strain IFO12732 (Delivered by Kobe Gakuin
University) was incubated in heart infusion broth (50g of beef heart infusion, 1g of pepton and 0.5g
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, respectively) and stetilized

25 Dy filtration with 0.45pum 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:



Antim crobial conposition A (Exanple 1) was al so dissolved in water so that
the 5concentration was 31. 75% w v, ( the concentration of manuka honey and

a- cycl odext r'We 2088449421 406 W v, and 8. 7% w v, respectivel PCTAROUEBESE| | zed by
filtration with 0.45pimfilter. The filBeate was added to heart infusion broth
with the ratio of (1:1). Antim crobial conpositions C, Il, & E (Exanples
3to 5, res ectivelX).mere each sterilized by filtration with 0.45umfilter.
10Each fi 1&fPidt(bing dildigaetrnubn say 6247 HHws) ereyBedsehing vlydadextiatd o ofv(1: 1) . 4)
Ref erence s es .)._Manu honey ueous sol ution 14. 29% w/,v of manuka
noney  aqudad bav e sk R S Taper BV aR S5 Gietlh i S Vet Ldomm
(Cosana Cas folgldd 8 dielol: WRLET hond P20, WG L QI8XdkIR AGLRNIS 2R NIURL @), 8%

w v of cyclodextrin agueous sol ution was prépared by dissolving either
CAVANAXC W6 Fa@dm@robGAVANAX HWBAFBoehph t) Rawatostissolf@l i wviet ythgltyoxal manuka
honey powder aqueous sol ution - 14.29% w v of manuka honey powder
aqueous sEPHENEHONAEs pr Bparéed (By cdrssslion Agmeoke ey grdosslodmaiiukd honey

povder (MU, FEBLLIER B daW Al Bk e, mucuion S0LYUEONRA, 10 c. above

were sterilize I'tration w er ‘and eac rate was added

to heart infushoniuiiQlbaiid b Hh@idi@lda®:t wibimcldio Mgasur ement of anti ni crobi al
activity 59 of Heart infusion broth and 100nL of water were added to 200nL

Erl enneyer fl| askmRbdintcstresiibisAed, idnE dixaaptco 8 raiy ecspdctit®) @efeanch2@riiadlyes To
2mL of the sterilized nmedium 2nl of either sanple or reference sanple
prepar ed d8t4povELi4armdliegd. 2m of distilled water was added in place of

manukaghoney agyegus. $o! AhlP 12s: HRS oS B Rl the ratio of (1:1).

4) Reference samples
(a.) Manuka honey aqueous solution
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.



504 of 25-fold diluted strain solution prepared as above was added to each
test tube and incubated at 37C while. shaking. WD 2010/044042PCT/ |

B2009/ 054458V83010/0440420t j cal absor pti on was neasured at PETORIPY/BI8t he time of
i ncubati on and change in bacterial count3was determ ned. Results As shown in
Figure 1, antimcrobial conposition A containing 7.141 wv of manuka honey 5
and 8. 7%V v of al pha-cyclodextrin, and the conposition containing 3.277u w v
of manuka hon&ptighabPsarpGoaues BfasutpHal Gys heddg timenf Badhtiehowetatst gher

antimecr oq)i atl ia?Ct iﬂyi ty ttpna}ln i hat of manuka honey al one, or al pha-cycl odextrin
al one. *HO RUAnY i ¢t obial  conposition A containing 1.64Aw v of manuka
honey and gesW v of al pha-cycl odextrin, and the conposition containing

0. 820/ ow/ v of naantdca honey and 2. 0AW v of 10 al pha-cyclodextrin, are |ower
in final nmanukashoemey Fpordentinadrolon cohpmitnas) doheainiref7arencs amphle loheymanuka
honey al one. Despite this, each showed equival ent antim crobial activity

equi valPentand &7taat obfliPharaclpdrsinernd sheswmpPatie copainiika-Zoney Alrsaek epgure 2

shows that the, high timcrobial jactivity of antibacterial co sition A
cont ai ni ng™ T A R IR Ry i s St e By FOdERE T was

mai nt ai ned,chg aﬁjngggglpgggycloa@nlﬂpm&: Figure 2 al so shows the antim crobial
activity of antimcrobial conposition A, containing 3.27AwW v of manuka honey

and 4. 0AW v oBodl phaiceypcl adexsiripm) coasiningil i ‘avneds houkahdrongelr2.@’bwkr dthan t hat
of manuka honey. . Thus, Figures 1 and 2 shows that antim crobi al

conposi t i GPhACAideitgnd s CHBRRSo8 SentAnpa & STyl beferarkmonentded i/ gHér
antimgrobial activity than.that of nuka honey al,one 20s nuka
noney ConciinPar il Ao Naal BBl RO B R BB ran S e [ o R AR ke haney
was obt ai neGullhdde) MWRT  TBPUK BiORE YhdxRf eﬁmareai dn@Rhickdbidl RASRy &EIROSIS HANS
conprising al pha-cycl odextrin. Figure 3 shows that antim crobial conposition B
di | ut ed t of dentfaience31vphvof mapka hemuklane. honey and 4. 0%V v of

gamma- cydodextrin exhi bited higher antinmnicrobial activity than that of 25
manuka honey &fe8ise, shows thatpthespiabantimigrahial agfiyiig oh ipacisht!icnBeshiorar cCetHYBSi ti on B

diluted t 0701390%@'09m%nu@<§%‘{1! Vod §7%8&5%&)&9%€c¥0d%ﬁqﬁaaﬁmﬁ%}ﬂgg% abtr')(())s%(l}()v of

gana- CyCl extrin, or contal ni ngo manu one
gama- By cledext Fipie 2 SROWRE s @tah AinFodhl @kivigGif hvirhiyroB@oabeitn A @othiatngof thc
manuka honey reference sanple at the | ower manuka honey concentrati on.
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-cyclodextrin.
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-cyclodexttin, showed antimicrobial activity equivalent to that of the manuka

honey reference sample at the lower manuka honey concentration.



WO 2010/ 044042PCT/ | B2009/ 054458 34 Fromthe result of Figure 3, the
enhancenent of antimcrobial activity of antimcrobial conposition B
conpri si ng NS 48Hey and ganma cycl odextrin appears tP6TAB208¥Eient on the
concentration. As shown in Figure 4, antim crobial conposition solution It, in
whi ch manuka honey and 5al pha cydodextrin were added to the nedium at the sane
concentration of antimcrobial conposition A (manuka honey: 7.14%wW v and
aIpha-cyclodefﬁﬁ@ﬁ@@??@@ﬁ@??eéﬁbwggmﬁpﬂﬁuaﬁPFW¥@ﬁéﬁPﬁwﬁa@ ingiingpobidionever , t he
antim crobi al qgthyk%%yof antk 'crobi$l co sétion solqt%og diginiaﬁed after
mor e t han D8PRG, TR S S UG4S T AAT S8NTd A Cr OB PP B PSS I o ™A Wit ch was
powderi zed heferghand possessed | onger-| asting enhancenent of anti m crobi al
activity. 10Also, antimcrobial conposition solution F containing 7.14cw v of
nmet hyl gl yoxal Akeney ipdigders, anichi@oMAwbrip@ftioalsghdndy, dodexit mhmkwasncshodn t o have
high antim crobial activity, though that activity was | ower than that of

ant i mi Or oiPAR CxslopEEt W?réﬂd%d COME glcAimgt thssrsarecEonca it ratmieirb8f manuka honey
and al pha-cycl odextrin., As sh in Fi e 5, high timcrobjal activity of
ant i m cr oBP AP CO RO S F S HORTE 2‘n A ar?él%%af.c %W@n%?%%v Uﬁ%ﬁwﬁdo%%%/ and

8. 7.1 oW v afim@lBheacayig! odextvd nhd Astad 1l msi? SOnfQFoBial difollBEn softbh I Crobi al
conposition sol ution whi ch was manufactured in the simlar way as that of

ant i m cr obiiraihistcomieshbic omn A8 Wotrh  dlhdd upgerathagdmphécrayd kodexsttion Ashiovedashi gh
antimcrobial activity. Also, antim crobial conposition solution D which was
nanufactuﬂ%ﬂ@Pﬁf@H%b§¥W@PQFeV%VO%§PPﬁ§Be@ﬁnﬁﬁF?h?%¥%%F§Pmé%ﬁﬁﬁbition Awth

addi ti.onal manaka honey.al so showe i nti m-cr,obial Qact.i vi .| NDUSTRI AL
AppLl (BB L) TyARS B hRRER LSS RA0K %Og‘%r%élg?cto?%“%é“gof 19R1/8or 2RI b oned IO ng

met hyl gl ygxakie:Qhd BBY&Y/ aF al[!rf]ﬂatclglclédeﬁ@ﬁl sk Gloy@Xaha R mes aRGRicAHRI £aRaNheuDf

mai nt ai ni ng or enhancing the original antimcrobial activity present, and can
be used i nhaayarny etsjlowdr tiapphit oatrtonsomi eprep@hion i ©nolirgl thavink gptogntiagodesi r ed,
such as in 25materials for consuner goods including foods and

bever ages, ¥rEureahogeve deh> yEaTCHI™ suppl i es, pharmaceuticals, functiona

foods, drugs, AQr. in teri. I . . : i S ..
conpositions,Agﬁgkﬁé%ﬁgg%Ezég%gﬁﬁgg§%%%a3%§%§§?§$%%§£E§%$£%§géﬁ#gQPﬁ%the
treat ment 70fYH /6 b0 khalka Qb a8ES. DYowl/ Mo MIEHARY QG YR Ldd fieakic goukavehappl i cati on

in the nedical and industrial fields.
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.



35 CLAIMS 1. An antim crobial conposition conprising honey from
Lept oi per mum speci es and cycl odextrin. 2. The antim crobi al
conpositions according to claim1l wherein the honey from Leptoi pen
speci es i s manuka honey. 53. The antinggrobial conposition according
to claim1 or 2 wherein the honey has met hyl gl yoxal concentration
of greater than about 30ng/ kg, than about 38ng/ kg, than about
40ny/ kg, ClahiM$ 50ny/ kg, about 60ny/ kg, about 70ny/ kg, about 80ny/ kg,
about 90ny/ kg, about 100ny/ kg, about 150ny/ kg, about 200ny/ kg, about
250ny/ kgl  aoaningeoy cregpositiss somBEdRaidagy tamdupomoamybkass 2ad oxrlodextrin.
0

450mg/ k out .50 kg, ahout 550ny/ kg, abqut 600ng/ kg, about
10650y ko L EBB PR RS CabdaTo B ig | GistR P800S eg: et
850ny/ kg, 90000/ k4., about 950ng/ kg, greater than about
1000ng/kg,% %%%Feflgﬁgﬁgg%out 1100ng/ kg, greater than about

1200my/ kg, 18 @AdiBi:obRBHnRGHEN A30QAMHY/ 1K BlainOl 824 hertil @Rk RAOUas 2 methylglyoxal
1400ny/ kg, greater than about 1500ngy/ kg, greater than about
1600ny/ kg, cgrneataiontofigreatadbbart abbiOmy/ ke thaprabattSBmp Hanthaddutut 40mg/ke, about

1800ng/ kg, greater than about 1900ng/ kg, or about 2000ny/ kg. 15 4.
The antim éﬁ’@ﬁﬂ%l ahoghefene/ ks 6‘?%8%%%#30?@0&%%@%Pﬂim/&mb@@triOng/kg,
manuka honey h an, non- xi de actiMlty,ratin reater. th 1

Chan 15, 1 R 200 o B G ol dSbisk et otyBRE e ot Py ot
or greater kB iboR-45008/K3NMLI ROABNIY HLAMPRRLYI gl any
one of Claﬁg@@%’ 0 4 mﬁerg?%’the cyc?é égfkgﬁgi§p§$gﬁ%?cyclé%%§%$?n.
206.10The ambimg/Gp,abbal 7001081k SibbirOIs0me (6] 4HoagS00MgAkLY AKHIE S Winpd ka hbde 1

to 4 wherein the cyclodextrin is gamma-cycl odextrin. 7. The

anti ni cr obPBImg/besbeittIboms/diecaseati: MepntaboutriP0lme kpfarateathns altout b1®mg/ke,
ol SHCH HPRSE o 2, 0D R o0 B e L T
Lo, 2 one bl ok ol MDBLE Bl ASGORY ERI0E kg
anti m cr obigahtE QAR At | WOMBLGOEE BI0thiOaBBY19008g A, &laBLHITB0J0 L 1S

wherein the nethyl gl yoxal content of the antimcrobial conposition is
wi t Hi5n  t4he Thamgeniabbabwutpodtu®08 céfing toclancliér 0vHidbeif/ble manuka honey has an
non-peroxide activity rating greater than 10, than 15, than 20, than 25, 26, 27, 28, 29, 30, than
31, 32, 33, 34, or greater than 35.
5. The antimicrobial composition according to any one of claims 1 to 4 wherein the cyclodextrin is
alpha-cyclodextrin.
20 6. The antimicrobial composition according to any one of claims 1 to 4 wherein the cyclodextrin is
gamma-cyclodextrin,
7. The antimicrobial composition according to any one of claims 1 to 6 whetein the cyclodextrin is
a combination of alpha-cyclodextrin and gamma-cyclodextrin.
8. The antimicrobial composition according to any one of claims 1 to 7 wherein the manuka
25 honey content is within the range of about 10.0 to about 99.0 %wt.
9. The antimicrobial composition according to any one of claims 1 to 8 wherein the methylglyoxal

content of the antimicrobtal composition is within the range of about 0.003 %wt to about

0.15 %wt.



36 10. The antim crobial conposition according to any one of clains 1
to 9 wherein the conposition is a constuner good. 11. The

antim crobial conposition according to any one of clains 1 to 10
wherein the conposition is a food, drigk, nutritional product, or

medi canment. 512. The antim crobial conposition according to claim 11
wherein the food is a nedical food. 13. The antim crobial conposition
accor di n§. tiheahamrabial wheragitinn tdverdmgttp abi onealf chinoduot? wisren the ocmposition
additive, drink additive, dietary supplenment or nutraceutical. 14.
The antinid?%ﬁ?%?nﬁﬁﬁﬁﬁsition according to clain111 wherein the

COITpOSI t I 197y, .S po%l; oﬁpUtsfugr?‘a SO Ia:.t'q! L ofc 153 1 tT ﬁwgnnrtel ggocr)rl])[ioas'ljﬁon
conposi tion SEEEPEIRE! FERPEOAA LA URESP BIOTRE SR B R o&i Y MRt

formul at ed i Of,08r @k, d@RiHR prodct, BAMEMNLELAL admi nistration. 16. The
antimcrobial conmposition according to any one of claims 1 to 10

wher & n Zhelhe anfaRidbiabebnRsiitn hddididertb akinpt O&hEEin ta 8 6 dleddQ\baE,

or a medi cal supply. 17. The antim crobial conposition

accor di fg- tlhe antgm@wé%@r@oamm actording k6 clatret lewhertin hegutrpiosilpratyct is a food
15conpri ses noy.e. addi ti ona,% anti m crobi agents. 18. A nethod
of preparinig &"ec e PSIAY "r‘ié‘H%@Fe‘FtFﬁ Lept ai pennum speci es

and cyclgdextxin., 1he ﬁﬁgm?&ggm{dsn A0 X0, BN Rpsl@m i 4

Lepoi perman speci es W th cyc ren or risi

cycl odext rlﬁnmﬂee@@ﬂboﬁy&i@@xt rin and a rrat erial conprisi ng
cyclodextrin. 20 19. The nethod according to claim 18 wherein the

adm i ngli §Vhoﬁmtampmm&qnzr@dinhomyrdmg@mlhmpttkiWMm fhespapbdonis foimulated
cycl odextrin or a materi al rising cyclodextrin. 20. The nethod
accor di ng t%f%ﬁla‘ioﬁﬁcﬂlgof\ﬂf\@ﬂ@%n? Sté‘ﬁ’t?iﬂm ng i s of povvderl zed manuka
honey W|1t6h I%cl odexﬁmi n. met ho accq a| m 20.

t
wher ei n The et o corrprlpsoélgo’fﬁcémﬁlf’“élt? ﬁrily%’re)? lf”gﬁ @g%]f;r;c/)’lnﬁée REIRIRGon

honey pri Orisatnq_nc‘ﬂfsugl{%rbﬁ'&tQ%@ﬁﬁﬂ&lri@&orggredgh Ihod according to any
one of claims 18 to 21 wherein the nethod co i'ses the additional

st ep of 1dr ylihagndihierodNdoxipdkiGon Zdordibia@o it e df AaiGRILdb Ngwheredltiad dimddsition
wherein the nethod conprises die further step of powderising the
dri éd adni xewmpses one or more additional antimicrobial agents.

18. A method of preparing a composition comprising honey from Leptospermum species and
cyclodextrin, the method comprising admixing honey from Leptospersmum species with
cyclodextrin or a material comprising cyclodextrin, or both cyclodextrin and a material
comprising cyclodextrin.

20 19. The method according to claim 18 wherein the admixing is of a powderized honey from
Leptospermum species with cyclodextrin or a matetial comprising cyclodextrin.

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

21. The method according to claim 20 wherein the method comprises the preliminary step of

25 drying manuka honey prior to or during powderising.

22. The method according to any one of claims 18 to 21 wherein the method compirises the
additional step of drying the admixture.

23. The method according to claim 22 wherein the method comprises the further step of

powderising the dried admixture.



37 24. A method for controlling one or nore mcrobes, the nethod
conprising contacting the one or nore mcrobes with a conposition
conpri sing honey from LesJperm m speci es and cycl odextri n. 25.

The net hod according to claim25 wherei,n the conposition is a
conposition as clained in any 5one of é?ai m 1 to 17. 26. The use of
honey from Leptasper num speci es and cycl odextrin in the preparation

of a nedid ahenrthod fi¢rtabirdlifigeneuws endraimichebet, tleaherbod capipraingicorntaingthe one or
di sease or disorder. 27. The use according to claim 26 wherein the
honey fr omTeprigebshtheserPadienscomprsiRa b orss dpm Leoptospernpgspetiprands e

according to Ic(% aim 26 or 27 wherein the nedi canent additionally
conpri ses 1®HE eﬁ%}

Fgl yoxal or a material conprising nethylglyoxal. 29.

The use of NEBGYL I LB HEPILIRREPRWRRRERE Esin@Rfios Y& ifidd sl Rt
preparation of a1 msadi crarrgnt Sui tablee for uslgcﬂir? pr Oﬁoﬂﬁﬁg&%lﬁaﬁﬁna@

heal imng i n caesbliRET tb m7.need t hereof. 30. The use according to claim
29 wherein the honey from Leptvernmum species is nmanuka honey.

31. The Asdbageveidioney from dlorigrra®y specicd Onayrelodextrit nehqprdpcaive wf 2
additional ly conprises, 15net hyl gl yoxal or a naterial caqnpr.ising

met hyl gl yoxaidicamsnt Sﬂ%lﬁfgéusa&ﬂffa‘ieﬁﬁwwfawﬂahlél dragratigdee to 31,
wher ei n 3-hemedi ca t . is..dif.ectl lied torthe wound. . 33. The use
Acoor df gt HCEAy KA il Syl ARGkl ARG P LIAS A eSS mantt 176

i ndi rectdgy aRRLd REodiRg Q2i0eNA 27 3B3din DR MSERELRU RS bRpEleai M 33
wherein the indirect application is by application of the nedi canent

t 0 b@ndagesyctltighgsilngs masahidoinprsng oethglylygiatal equi pnent that are
applied to the wound. 35. The use according to any one of clains 27,
28, or 39 tihene offherei o herdvamakarerisneyd fyalodextireinilq RiERasation of a

concentration. of greater. than about 30nm/kg,.than about 38np/ kg, than

cbout 2540 SO O Ry oRBHtA B LD BRI O AT dbou

80ng/ kg 60@%@55&@&&%&% claim 29 wherein the honey from Leptospermum species is manuka honey.
31. The use according to claim 29 or 30 wherein the medicament additionally comprises

15 methylglyoxal or a material comprising methylglyoxal.

32. The use according to any one of claims 29 to 31, wherein the medicament is directly applied to
the wound.

33. The use according to any one of claims 29 to 31, wherein the medicament is indirectly applied
to the wound.

20 34. The use according to claim 33 wherein the indirect application is by application of the
medicament to bandages, dressings, solutions, or surgical equipment that are applied to the
wound.

35. 'The use according to any one of claims 27, 28, or 30 to 34 wherein the manuka honey has a
methylglyoxal concentration of greater than about 30mg/kg, than about 38mg/kg, than about

25 40mg/kg, about 50mg/kg, about 60mg/kg, about 70mg/kg, about 80mg/kg, about 90mg/ke,
about 100mg/ke, 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 100mg/ kg, about 150ny/ kg, about 2001-1i g/ kg, about 250ngy/ kg,
about 300ng/ kg, about 350ny/ kg, about 400ny/ kg, about 450i ng/ kg,

about 500ng/ kg, about 550ny/ kg, about 600ny/ kg, about 650ng/ kg, about
700ny/ kg, about 750ng/ kg, about 800ng/§ , about 850i ng/ kg, about

900i ng/ kg, about 950ny/ kg, greater than about 1000i ng/ kg, greater
than 38 about 1100ny/ kg, greater than about 1200ng/ kg, greater than
about 1300niydkd 10Q@meag, ereaten enn abou il 2004Q0kgy blcgter thredtoar 1300mp/ labputter than
1500ng/ kg, greater than about 1600ng/ kg, greater than about

1700ny/ kg, *Beredtdima/angreassthen o0 Aeorg, ke eeaechan thoyt Hiy8me/kg, greater than

clainmg 26 8P A Ra oA e o NEy HagBer Byl | BedPle ousl

concentratbgmk&yk%reater t han about 30ng/ kg, than about 38ng/ kg, than
about 40ny/ kg, about 50ny/ kg, about 60ngy/ kg, about 70ng/ kg, about
80ny/skg,36ald used6mAing to aly@ut ol O0HE LK 65 claRGdtwhiRaNE keney aROAhethylglyoxal
200ng/ kg, about 250ny/ kg, about 300rng/ kg, about 350ny/ kg, about

400ny/ kg, aboehtrdBO el ticeter hyotitousd By ki ghanabowt3865 0y iz abcab dlmg/ kg, about

600ny/ kg, about 10650ng/ kg, about 7Q0ng/k about 750mg/ kg, . about
S00m Ko Ak eganei s T Bbt TG e B SnoraRe Sqbed Dpe /s
t han about 10 [k re [ hhan a t 310 eat er a

hbout - 12004 SBinl e AbEEHERe AbORL A e MR KBmedhe B ik aboue

1400i ng/ kg 40@hEat ehot a0 Uih ok DO HE/ ielabotlf S4B kd RSkt 8IRM ke about
1600ny/ kg, gre%?%r ?han g%%%t f?OOngggggagreatg%rt an abou%!gt & 08

180010y/ kg, 6G0egrkerabbiraio0a gt bbOOTHIDkK, alont H001sY kR BR0NEIlogs/kd BbAi7.

The use according to an¥ one of clainms 27, 28, or 30 to 35 wherein
"

t he manuka AUneArerReuttUnekepsseassitns hewti \PArye/kateiats: greaber 11 00ms/hn,

t han 15, than 20, than 6, 27, 28, .29 ., than 31,. 32, 33, 34,

or greater s s g 120 gfﬁ%f&%tﬁ?f&?bﬁaf Pﬁgiaﬁ{)(go%fgat%ﬁﬂw& Y
37 wherein 112 /1 = ﬁg@ ha. )
accordi ng ggggﬁgxghgﬁg§ﬁgkg(ﬁgggggg%m%¥gh erg%%“%ﬁggc?éﬁggg%%?ﬁﬂhﬁgk&
20gamma- cy glademhs bbbut 4§00mbhiRs, g eABHOMBuNTY 00@Ag A3YorBEut@0Gha ks 26
to 39 wherein the cyclodextrin is a conbination of al pha-cyclodextrin
and '§am¥a- dhe hedesdrding to 2qf ond heclarge 248,01 @0 hy3 Y wheasiy twmeangka lndnay hes an
27, 28, 30 to 35, or 37 to 40 wherein the manuka honey content is

Wit hin t he "PEREE™EF A4BEL DI terghayl Vpthag > tygsh, thaih%ef G%& et diriln

to any one,of,,cl.ai 26 to,4 erein the nethyl gl yoxal content of
t he antiniggéglgﬁbggﬁ%%g?ﬂ*%%y¥2 wi thin the range of about 0.003 %

to 0. 15 3¥Mrhe use according to any one of claims 26 to 37 whetein the cyclodextrin is alpha-cyclodextrin.
39. The use according to any one of claims 26 to 37 wherein the cyclodextrin is
20 gamma-cyclodextrin.
40. The use according to any one of claims 26 to 39 whetein the cyclodextrin is 2 combination of
alpha-cyclodextrin and gamma-cyclodextrin.
41. The use according to any one of claims 27, 28, 30 to 35, or 37 to 40 wherein the manuka honey
content is within the range of about 10.0 to 99.0 %wt.
25  42. The use according to any one of claims 26 to 41 wherein the methylglyoxal content of the

antimicrobial composition is within the range of about 0.003 %wt to 0.15 Yowt.





