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DEVI CE FOR TREATI NG PERI SHABLE OBJECTS OR LI QUI DS AND
METHOD OF FABRI CATI NG THE DEVI CE FI ELD OF | NVENTI ON
wab@sps@Esent i nvention relates broadly to a der€T/RGL07/000291
treating perishable objects or liquids and a nmethod of

fabricating the device. BACKGROUND Cenerally,

peri shabl e obj ects such as raw seafood, poultry, neats
and dairy products deteriofate with tinme. One

i nportant factor affecting the rate of deterioration

peVIGE FRbEAlic PERIsHEBLE BRfkcEE On Lighids awo

\(l:\ﬁlslne?lscgmﬁﬁhgg%lq ﬁRﬂ{ser ac |V|I:-tca’5'€¥l ects the

activity of enzynes and vitamns in foods and the
denaturing of fats and proteins, which in turn affects
the colour, taste, and aroma of foods. The water
FIELEICOFUNVENTIOR neasure of the energy state of the water
in a system Sone factors that affect water activity
are water binding strength, dissociation of water, and

SOTNH)bHe'BéM iffersioh uéle&sima/m ®&ra d&Vitefor drebiing peyishals® objects
e nes,the | t . of availability for
or "%’%%{a mOMfﬁgb”Fﬁ‘gnSP g{ﬁé} e water activity is or
t he hi gher the water binding strength is, the slower

ctla-’eR ioration of the food quality and bacteria
BA grom??w Therefore, it is inportant to treat the

peri shabl e objects and the liquids to prolong the

h@érﬁergliyf Zaergﬁb%feeoﬁgasvﬂch QéésTa!g\Pg%\QeST [Kb?lﬂ %’[S ancgI dairy

devi ces treat eri shab
prodyigig deteﬁ@r@@( wifetimer Qog mrtanbfa@to)’ affa;q;mq él@q)ralteh gf detenoratlon is

wateP %Et'iv'ﬁp aRlaer %Qh\ﬁ@t Sirklsedb- shgf?"lﬂae GRRYEREI Rk adRY 'aﬁ@ SSmell of

utilise static gnetlc stotreat aperlsh
foodygewell asubr %gblvtawfmi@ang?ﬂwﬂaa'%mmq%m&%rlag@d'tmnegv@ter

activigNaNettSIRe! £c8Gityl FRINEAhLY aH§ QitRRinG i RBdS bind B TBERNring of fats
nets pl ane surface to

are_arr on a t
and pr@%ﬂ@nwhleﬂrfhtmﬁff?rcbﬁ@%go'aurnﬁﬂ@%ﬁp@a%%f feslRar ds t he
obj ect to be treated. Some conventional devices utilise
netic fields created b netic,int erence to

waier rfabile SBPeRrs of i Pray pioit RELE RGP = Svetem.
Somel @utcﬁreshatt)aﬁeaaﬁldtgr atinipr areevaepbitding str@hgﬁ diszguietion of water,
and %‘6|5€%ﬁ9 q‘ sorfuta Qr? nelter %gtelt' %%{ivite gm;%} de érr%mfels etL qule%'al” q of
availability for microbial growth. The lower the water activity is or the higher the water
binding strength is, the slower the deterioration of the food quality and bacteria growth is.
Therefore, it is important to treat the perishable objects and the liquids to prolong the
shelf life.

There are various known methods and devices to treat the perishable objects
(e.g. cooked food, beverages, raw meat, etc.), to keep the perishable objects fresh.
Some conventional devices utilise static magnetic fields to treat a perishable object,
such as raw food and alcoholic beverage. These known devices typically use an array of
permanent magnets that are arranged on a flat plane surface to perpendicularly project a
magnetic field towards the object to be treated.
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by magnetic interference projects fromthe panel. To

treat a | arge object, such known devices nay conprise
wa@ewsna19pl anes/ panel s of nmagnets and/ or a | ar PET/RGIHOZN00291

of magnets in order to project a nmagnetic field that

extends sufficiently to cover the object to be

treated. However, having several planes/panels of

magnets and/or a |arge nunBer of magnets not onIy

I ncreases the m5|8ht and bul k of theeg vi ce, cost
of Sﬁ@ﬁupg@\tqg]flqmﬁé ppcege ilse dpaghe '(hcfl’ cggecgeat# e@é magnetic
mtergﬂcl;érm%‘eév?d‘tt%?spéi@K@cilé h(ﬁ)jé‘dfé;V\BItnﬂﬁHy ,C@fesBokngwrackiiced timically
rcia i cations urthe r ven
comweg%plurqh%o%@m% errﬁan%ddn Geq,?élfagﬁ,tg:gl tB% qgwggﬁ?;c Lo | e é\%gted
by neHRMbIRERteRBENBO brotssiia g paneligh to effectively treat
the perishable objects. Therefore, there exists a need

to provide a device for treating perishable objects or
| i quitéat aRrgeehjibadsueh khabtn dedtdsTyay pemptiseisererabplanes/panels

addrts%ﬁg%r §ﬂ%}%ﬁ&8ﬂfbe?tof Ln%?a&s %‘&d&f’ té gl% &P QMRagnetic fleld that

accordance rst aspect of
extehhsa quificiemtly tonovever i ba, objper to be Hﬁ@?ﬂdé@“@v%tﬂﬁngoﬁeveral

pIane@/B%ﬁquto\‘ ﬂ%gtﬂﬁlgeé/ﬂd‘? i (Pé!r%é EfbbNef ﬁ\%@hét@af{b‘t %n@binét‘éb%s the

nmpri si ng: realn a sin
weigit @od tmik nﬁ@%d@\@mﬂh%ppw of | erfactyINg: Kei Q%Y'CSf alse g’tﬁé%ases

The‘sé‘ Elh@d\fghﬁge%\éﬁm kr%f/vntdéelcé’é ﬁ&t@ﬁadﬁcblfforr @)ﬁﬂﬁ@blat éppfﬁ&ﬂl’mns
uring the breaklng of

Furtaerd forr@rqwerﬁlgm@ egreiehle '?trf‘%ﬁﬂeﬂ? ge'ga @%B?raﬁdr%’%ﬁ é‘“%w’éé‘%‘ﬁces

mayHot b8 StrERPERIUGR taBtKiVaN tredtfitid parishaige bbjeessent of the
pi eces nmay conprise providing a fixture element on the
magnetic material prior to breaking the nmagnetic

rratraé&eadre there dxists almeed?tcepsl’emﬁe madevice fiqrtiesting perisbable objects
or 1§95 A5 v Sl I hu P P ee 7 Bk BiE ke o

the alsgverprétderhs\o adhe5|ve sheets attached al ong opp05|ng

surfaces of the magnetic material. The adhesive sheet
may be an elastic plastic sheet. The elastic plastic

SUMNARY may be wound around the opposing surfaces of the
magneti c material .

In accordance with a first aspect of the present invention, there is provided a
method of fabricating a device for treating perishable objects or liquids, the method
comprising: breaking a single piece of magnetic material into a plurality of pieces;
inhibiting movement of the pieces with respect to each other during the breaking of the
magnetic material; and forming a magnetic structure comprising the pieces of the

magnetic material.

Inhibiting movement of the pieces may comprise providing a fixture element on

the magnetic material prior to breaking the magnetic material.

The fixture element may comprise at least one adhesive sheet attached along at

least one surface of the magnetic material. ‘
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The method may further conprise: formng the magnetic

structure into a desired shape while substantially
wOoraiosnsiimi ng a rel ative position of the pi ecesPOf/SGH97/000291

magnetic material with respect to each other. The

pi eces of the magnetic material may be initially

unpol ari zed and may be magnetically polarized after

t he desired shape of the negnetic structure is forned.

Form ng the magnetic structure into the desired shape
mayThedhimre slemept way @pmprise twamsbesivarahastyatiached plopg opposing

suﬁ‘é’bésfbfttﬁ@mggﬁtlﬁ%té‘rré@pe attaching the magnetic

structure tTo the support such that a shape of the
magnetic structure confornms to the shape of the

Pr ofiel Rinedid SRt MAy bban@Rgheplasticdhesct ure to the
support may conprise wapping the magnetic structure

agai nst the support with an adhesive sheet. The
deSFHeeéiaﬁhaﬂ&tiofshteb’GmﬁagmeWbmdS‘énroundi hee opposireesurfaces of the

magneti UEQ Pﬁd or arcshaped. The magnetic structure may
%8 S tially gl obe-shaped and may conprise two

done shaped or arc-shaped magnetic structures having

S u b ? }“%KI Ifi?ryher Igrﬁp,ﬁ?eg ?o%n'iné[ Y BH{ cesthurQ 'ﬁﬁo a desired

ructur
shapewmle wbaantlaéxastanttwngm@@wapgaltlm ohthe- rswaapeqf the magnetic

ma@ﬁ&%'rg?%%{#ga&ﬁ Edehaving a sanme polarity stacked on

one anot he method may further conprise providing
a shield elenent for shielding a north pole side or a

SloultH% ﬂ@é& &f tﬂ@ rﬁégﬁeh@ n’i@&'ib@tmé?y 8d i rr&il‘?éll?”dhpol-'éhﬁeosah&lnﬁy be

ise at | east one auxi |ar¥
magnanal PRI e GReues SEPeRGRn PR B S 1 fed
aUX|I|ary magnet may be a permanent nmagnet or may
rise netic nateri.al .method may further
coBmES e gRae OGS Hiohs O551BF Siaee Ry FRTPRss: providing s
sup{S&rlt uaving e&‘prdme Wltlﬁltme— dﬂs&édrshspm paachisd muohagrretio%tracture to the

e e R R T

an addltlonal shleld el ement on a concave si de of the
Su&ﬁ%&@n ttF\é’ n% ic -I:;nf]‘ct@l%d{o h%nQUpp%pc' r% gc%hw%ﬁggtwr%ng the

magnetic structure agamst the support with an adhesive sheet.

The desired shape of the magnetic structure may be dome-shaped or arc-

shaped.

The magnetic structure may be substantially globe-shaped and may comprise
two dome-shaped or arc-shaped magnetic structures having opposite polarity.

The magnetic structure may be substantially planar.

The magnetic structure may comprise at least two dome-shaped or arc-shaped

magnetic structures having a same polarity stacked on one another.
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The additional shield el ement may conprise a single
pi ece of magnetic material. The nmethod nmay further

W@ oop/dEe1 encapsul ating the device in plastic PEFBGHOTN00291
in a plastic casing. In accordance with a second
aspect of the present invention, there is provided a
device for treating perishable objects or liquids, the
device conprising: a plural4dty of pieces forned froma
single piece of magnetic material wherein novenent of
t helhsireetbed pey furthenagmrrisedromdieg  ahieldielement égyesbielding a north

pol€&8L oP4 BSlith 'Féleisﬂﬁi RihEHagnbhe sfigyiree may further
conprise a fixture elenment in contact with the pieces

of the magnetic materials for inhibiting noverent of
t heTHY 84618 SMbrhéntI RSP e6hplise 8BRASIOLME Buxilldt? nidghbt!fddmed of a

. element m onpri se at | east one adhesi ve sheet. The
S'"ﬁ??'@&?@'@?@?@ﬁﬁ%ﬂ?'comri se two adhesive sheets

attached al ong opposi ng surfaces of the nagnet ,

el nts.. The adhesive sheet may be an elastic plastic ..

shedt® 2laneiadhtanay B & Reip=Be amten! af BN ofipss Maghetic
matepglosi ng surfaces of the magnetic material. The magnet

elements may forma substantially planar magnetic

structure. The pieces of the magnetic material may

f orhea mbdimsl steypéurther comprisera disdosingy reetilwaldy refc ther enagnetic

strutlurdSSe4 ndVBia AR R SORRARNRE oS Béschl%@%ﬁg%é.mgnet ic

structures having a sanme polarity nay be stacked on
one anot her. Two dome-shaped or arc-shaped magnetic

St ritelddpBSt SR hiflydedeRirtsMabb@l | y gl obe- shaped
magneti ¢ structure, the two dome-shaped or arc-shaped

magnetic structures having opposite polarity. The
deviteemBiyd fntkyt fuetherC €3 rise Greviditiy RArdddhidMalnghiskd Rle@fdnt @n a

W th. sired shape, wherein the magnetic structure
°°nF§Veaﬁ’qaea%ﬁ%eds‘{pc9°ftﬁ&B%tHrﬁport to conforma shape of the
magneti c structure to the shape of the profile. The
magneti c. st ruct may, be attached to .the support with
an RGisSitoe sl Seriedt PP IR AN ¢ struct ur e
agai nst the profile of the support.
The additional shield element may comprise a single piece of magnetic material.

The method may further comprise encapsulating the device in plastic resins or in

a plastic casing.

In accordance with a second aspect of the present invention, there is provided a
device for treating perishable objects or liquids, the device comprising: a plurality of
pieces formed from a single piece of magnetic material wherein movement of the pieces

of the magnetic material with respect to each other is inhibited.

The device may further comprise a fixture element in contact with the pieces of

the magnetic materials for inhibiting movement of the pieces with respect to each other.

The fixture element may comprise at least one adhesive sheet.
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The desired shape nmay be an arc-shape or a done-shape.

The support may be nmade of plastic. The device nay
wo eooslanIconpri se a shield el ement for shiel di PQI/8G2007/000291

north pole side or a south pole side of the nagnet

el enents. The shield el enent may conprise at | east one

auxi liary magnet fornmed of a single piece of nmagnetic

material. The auxiliary nmagnet may be a pernmanent

magnet or may conprise magnetic material. The device

may T Feipduie elefisnbmay sompessstweradhpaive shaesy aashed eleng opposing
surfaB8PEChe MagRdtR@EnfenRl eces of magnetic nmaterial, the

sets bei ng di sposed on a non-pl anar support structure

of a desired shape. The support structure nmay be

dOITEhesdtiBSive sHERemae bk &a eMYic plakfideheetONpri se an

addi tional shield el enent di sposed on a concave side

of the support structure. The additional shield

el eTrendglastia\shbet maylbe fwoand aeduabl .thel hgpasthdi durfaned ofsthe edadnetic
maﬁ%%nent may conprise a single piece of magnetic

erial. The device may be encapsul ated in plastic

resins or in a plastic casing. The device nmay further

co | [

ar oo aorRL CBRLAE Y R Sub Qe R Moo SRR,

obj ect. The device nmay be provided separately for use

| N FHLRELRIMRE irshRlES nRitbRE hifay (ORI L8¥hESnaRM SlbkhRbped

conprise a flexible support structure for carrying one
maggietiggirdcte®t s of pieces formed fromrespective single

pi eces of magnetic material for attaching the device

to objects with curved surfaces, The objects wth

cur {bpast peaderee-sagpedtfparshared BrRgusiic %FUCH"%% P @rsame
poldriiemag bs skitkddl @r&®e dotidne magnetic material may be

arranged in a substantially staggered arrangenent. The

device nay be incorporated into a tray, a plate, a

coriived denhe-shageenstaat-shdpetl moagisdtierstrudthesdeay Gemnagulistantially

globrggs%%tpgg r|n£1]gr‘?leti|cI &Hﬂc urt(-,i“,n leosfvl“\}cr) edc?nﬁe-%hrl\ﬂe%u Iog etlrg-réhéped magnetic
structures having opposite polarity.

The device may further comprise a support having a profile with a desired shape,
wherein the magnetic structure is attached to the support to conform a shape of the

magnetic structure to the shape of the profile.

The magnetic structure may be attached to the support with an adhesive sheet

that wraps the magnetic structure against the profile of the support.
The desired shape may be an arc-shape or a dome-shape.
The support may be made of plastic.

The device may further comprise a shield element for shielding a north pole side

or a south pole side of the magnet elements.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the

invention will be better understood and readily
w@ppanandli to one of ordinary skill in the art PCDRG2002000291

following witten description, by way of exanple only,

and in conjunction with the draw ngs, in which: Figure

1(a) is a schematic drawi ng of a plan view of a

portl on of a device accordithg to an enbodi nent; Figure

b? schemati c drawing of a cross-section of the

dev *@esfa?dp?'@n?ré MRaFoEPERfge |eAet pnenauxifigzy meagnet fyrmeg of a
singlé pilec@bbmagieiRiatdiiallr awi ngs showi ng a net hod of

fabricating a device according to the enbodi nent;

Figures 3(a) to 3(c) are schematic draw ngs show ng

anofHeesuxiiiegmpbgnetahdyobe af pdrabnertahagrgt ar dayi ceprise magnetic
matafsor di ng to another enbodinent; Figure 4(a) to 4(d)

are’ schemati c draw ngs show ng di fferent enbodi ment s

of a device; Figures 5(a) and 5(b) are schematic

dr 1Y

e SN, PSR e S0 55 B YPREE LA bt o
ple@ﬁbﬁmaﬁéﬁm%maﬁﬂglu the Btabeing dispesdseomna mmﬂﬂeaw agpport structure
ofan%%%d'quatpge devi ce according to the enbodi nents

nbedded into a tray conponent; Figure 6(b) is a
schermtl c drawi ng showi ng the device according to the

enbrdi stppérsstathRE ARY bk Rbme:sHRBYET age packagi ng; Figure

7 is a schematic drawi ng show ng the devi ces accordi ng
to the enbodi nents enbedded into conpartnents of a

r ef’WHegﬁvﬁieOﬂhay Furgher @ofptise an SEARGBAl shidhd R¥dniht @isposed on a
evi c&é&ccor ding to the enbodi nents

congBeuied Tre bR SRsRiEe < ank: Figure S(2) fs a

schemati c draw ng ShOWI ng the devi ce according to the

cTi0d AR S RHRES AL 1 2 bV SRURRgent Foure

9(b) A scheratlc ar ol ng s devi ce
according to the enbodi nents enbedded into a | arge

CORYRIJ48ional shield element may comprise a single piece of magnetic material.
The device may be encapsulated in plastic resins or in a plastic casing.

The device may further comprise a fastening means for fastening the device
around a component used for containing the perishable object.

The device may be provided separately for use in treating perishable objects.

The device may further comprise a flexible support structure for carrying one or
more sets of pieces formed from respective single pieces of magnetic material for
attaching the device to objects with curved surfaces.

The objects with curved surfaces may comprise a conduit or a container.

The sets of pieces of the magnetic material may be arranged in a substantially

staggered arrangement.
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Figure 10 is a schematic drawi ng show ng the device

according to the enbodi nents enbedded into a
w@oeosasmer ; Figure 11 is a schematic draw ng SPONEGLH07/000291

the device according to the enbodi nents enbedded into

a coaster; Figure 12 is a schematic draw ng show ng

t he device according to the enbodi nents enbedded into

a pendant; Figure 13(a) is 7a schematic drawi ng of a

devi ce according to anot her enbodi nent w apped around

a conduit structure; Figure 13(b) is a schematic

dr apetbvRE n@afﬁ&ﬁn@d%@r‘é&éﬁﬂto‘g tré)h% ﬂﬁt’é' Q%oﬁlfamgf gau;ﬁéhdant ora

13(a) along I'i ne ure 13(c) is a schematic
coagieawi ng of a devi ce accordlng t o anot her enbodi nent

mwapped around a cyllndrlcal portion of a container;

a mat j ¢, .drawi n s-section

Hecenics o Brrmes iR B 290\ nEREHG o PABUETRAR F: gur es

13(e) and 13(f) are schematic draw ngs showi ng the

ﬁ@gﬂ iments nounted in a
BR?‘P%Q %Qﬁtgﬁgﬁ mg;gtgge 14 is a graph based on

experinmental results of measure magnetic flux density

agaéﬂ?é%%éﬂg%f%g@ﬂﬁénﬁﬂ Whadk B rTR8RfEGad E cgl'ga%m%%éegrent

on ex erlrrent results show n
to @nﬁepfagr@hrmy akillijadhe artafrerodhe folipwing @élﬁgarﬁﬂscégpt(qnu, oy of

exaﬁﬁl or(]il %‘%‘od%)coﬁfunﬁﬁdﬁ with #RAbIBRIHGRNnaIHigs; an exposure

out” 4 hours in room conditions at about
200C Figure 16 is a graph based on experinental

restigére Qh) isC§ seREmhlit kARG oRGAbIBR tvis IRl PHiOh of a device
nmel trng |cepoql@gure 17 is a graph based on

acc@%’éﬂor%h?'ﬁ Fts showing thermal images of raw
whol e fish exposed to the device and raMImhoIe fish
not_.ex

d to the spectlvel Qures 18 )
o SABCIEE ¢ ST bR g 3 PRSP SR ApBeR ! Flgure
1(a} Hlengléve AeA;and anot her bl ock of i ce not exposed to the
devi ce, respectively;
Figures 2(a) to 2(c) are schematic drawings showing a method of fabricating a

device according to the embodiment;

Figures 3(a) to 3(c) are schematic drawings showing another example method of

fabricating a device according to another embodiment;

Figure 4(a) to 4(d) are schematic drawings showing different embodiments of a

device;

Figures 5(a) and 5(b) are schematic drawings showing respective aerial

projections of magnetic fields of the devices according to the embodiments;

Figure 6(a) is a schematic drawing showing the device according to the

embodiments embedded into a tray component;



10

15

20

25

30

Figure 19(a) is a graph based on experinmental results

denonstrating the effects of magnetic interference on
wowrsn3dar f ace energy when a plurality of sessPCESGzEN00291

droplets are exposed to a magnetically interfered

south magnetic field, a magnetically interfered north

magnetic field and W|thout any magnetic field,

respect ively; Figure 19(b) 8s a schematic drawi ng

g % .caont act angtl e of a sessile water drople

Fi 3%3”9‘5 By ds A (S5ReTRAYS, SEayvingh sBQWRI thenfayics @§eq>rtd@9 to the

emisdtiimérg einbeddaalintb BEGOSragé pueagingl N a st orage tank
exposed to the device during a boiling process and

wat er in another storage tank which is not exposed to
t heFiglewi Ceis mesgheotativ edrpwifiggeh@vidg lihes devigssapbedrdiagdio the

em@o?j %%}ngchHe@lmtB %8Mt3£r§m8r§ts Wl %ééde? grature rise

m nut es hea Yes of water in a
vvater storage tank exposed to the device and water in

anghhigt 8t ré‘%@h dﬁ{ﬂ% Hl%'imrgg %%gwhg H%e gﬁc\!é GRecording to the

respectively: ure hows
embqdjroesity amp eﬁ'ﬁf@ﬁﬁ@fﬁaﬁﬁtaﬂhbrl cating the device for
treating perishable objects or liquids according to
the_ enbodi ments. DETAI LED DESCRI PTI ON A schemati c
dr dig4ie Bp) &8 osehesmatiss deawingy ispewingothpofleigeegeporging to the
emtRRInh&HiebBedfel @b & traly SoMmpeN&hti N Figure 1(a). The
relati ve di nensions of the various features of the
devi ce 100 have been exaggerated for illustration
purfinseso(by e adevﬁna?gigoerw lsBbwivig cmlarpaé\?@ a@c?rdlng to the
netic st re C rising a plurality o
emb@g’ﬁe & %’F‘é%iﬁ%ﬁé“l{‘iaiafﬂ%%@gg P¥om a single piece of
magnetic mat eri al (not shown) and novenent of the
M t C ach ot her
b ol T Scfifal (S hEhls FEThRE S g to the
em@pa\m@s fadp%d;@dunt@a@hntemlaer with a gap 106 defining a

boundary 108 between adj oi ni ng nmagnet elenments 104 to

produce magnetic field created by magnetic
i ntFeQur%r@nd% dfschempatimgiewing | shemings the Llevivhe astordinafto the

emgoeﬁr,éy@oe,.;g&jdggwgg%gg@r magnet el ements 104 can range
fromabout 0.05nmto about 3.00mm The magnetic field

created by magnetic interference can be directed onto

a peiurshablie @@cﬁ%at(d‘%avﬁh@%vﬁr% ttl'i@adevfcaeaccordmg to the
g i shabl e obbect netlc i nterference of
embodiments embedded into a pendant;

Figure 13(a) is a schematic drawing of a device according to another

embodiment wrapped around a conduit structure;

Figure 13(b) is a schematic drawing of a cross-section of the device of Figure
13(a) along line B-B;

Figure 13(c) is a schematic drawing of a device according to another

embodiment wrapped around a cylindrical portion of a container;



10

15

20

25

30

t he magnet el enents 104 enhances the strength of the
magnetic field projected fromthe plurality of magnet
we@b@sesitigl 104. Therefore, the greater the intePSi/8§2007/000291
the magnetic interference, the greater the enhancenent
of the magnetic field strength. To treat the
peri shabl e object, the magnetic field created by
magnetic interference of tif¥ nagnet el enents 104 is
dlrected upon the object to be treated. A schematic
dr dURYig T5d)ds asghematic Hiawingof & ereseresstian of dloe favies glirigure
13(d)(ddnlirg-@ line A-Ais shown in Figure 1(b). An
auxiliary magnet 110 is di sposed on one side of the
magnet el ements 104 of the magnetic structure 102. The
auﬂiglfras yS(Baglmdth.flJ.@rdﬂgd:l@matt'ﬂ cfralwtnﬁe lshbWid g &S Gevid® according
netic ux, den e magnetic
to tr% %Fgf)]]frgjgg‘g H“?Pé%%‘ﬂ%agaz %%m fand al so hel ps to
further increase the intensity of nmagnetic
i nt § e
g dR0EE, (B satedbn ehberiiar B S iR apget fox
dengltyrﬁgaélsbgmstencml@ﬁjween ’@losnargnetaar e, there is no
magnetic interference emtted fromthe auxiliary
magnet 110, As a result, the auxiliar gnet 110 acts
as Figush 1 Bladised tablenbased on axpedmental neyuléhﬁf@wmgathmgﬁrege ¢otal
bacﬂeﬂé ober BBl ééﬁhﬂeé’pﬂglﬁéé Qg%f)-r %"(Hf)rlﬁ aivaSiced sél%n after an

net elenents acin e auxiliary pagnet
eXp‘P a9 Rl 2Bkt Blpurs Wéo%fUﬁPW”éQr? aBPIE201G0 can be in
the formof a si ngI e pi ece of permanent magnet. The
et| materl ormn e tic structure
ToS i T8 fro® SLREP ISP oM BTETEI) TS B chrad typnoss Sgainst
duratiet ef maltisg wenpri sing, for exanple, ferrite, ceramcs,
samari um cobalt, or neodym um The nagnetic nmaterials
can either be polarized to the desired polarity before
t h&igweghéis g geaphusased enldX@eiiraeritalr resaltsoshoadrigethetne images of

raw m[eeﬁéhcefptoge'&?&{h% &eQ/?ce' 5’ndf %an/ﬁ?le fEﬁ rl}olt]nte?(é]és&h f{)%e device,

netic rnterference created ween
respepte/ﬁbfnt s 106 depends on several factors and can be
generally represented by the follow ng equation (i.e
Equation 1): Intensity of magnetic interference = f
( BEigpresgB(3) and 18(ly) ape phatogrpplis afja block of ice exposed to the device

and another block of ice not exposed to the device, respectively;

Figure 19(a) is a graph based on experimental results demonstrating the effects
of magnetic interference on water surface energy when a plurality of sessile water
droplets are exposed to a magnetically interfered south magnetic field, a magnetically
interfered north magnetic field and without any magnetic field, respectively;

Figure 19(b) is a schematic drawing showing a contact angle of a sessile water

droplet;

Figure 20 is a table based on experimental results showing thermal images of
water in a storage tank exposed to the device during a boiling process and water in

another storage tank which is not exposed to the device, respectively;
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where B-i is the average magnetic flux density of the

magnet el ements (gauss); B2 is the magnetic flux
walemsiosononf the auxiliary magnet (gauss); L i sP€Ti8G2007/000291

total length of the boundary between the nagnet

elenents (m; g is the average gap distance between

t he magnet elenents (n), where g O; and Dis the

per pendi cul ar di stance frofPa surface pl ane of the

magnet elenments (m. Fromthe above equation, it is

observed that at a given perpendicul ar distance (D)

f r dfigare SAr i s graph drsedfontdxgerragnteal reelieT®Nvater tdifperature rise

' ' . dnterference i s proportional to
afep B HREY KR a5 ie ) o TLE el sNira i ananmsti the
deviceyand nepterfreanaifipiistorade tahlenahexpassel totigndsvics, fdspactively; and

density (Bl) of the magnet el ements and the squareof

the_magnetic flux density (B2) of the auxiliary

madi@tre Aohevera flowehartntieairsting aghethedywé fabricating the device for

trealifg BEASPERIB ©BjekiB oF Y RIS BrdHPB A érﬂ!@@dim&ﬁ}ﬁt he square

of the average gap (g) distance between the magnet .
el enents. Further, since the influence of the magnetic

DETAILBED PESCRIPTION he object to be treated (i.e.
treatment effect) depends on the intensity of the
magnetic interference whereby the nore intense the

nmagnethematitt drafndmicet @ partidn tdfes efevice, 160 %r?fﬁééﬂr@r pért‘h%able
e.mgnheti C

o] 30300l FUETIHITAS AR etbsd P Moy TRHIELLS o

the gigyicet 109 hamecbéar eraggdraiedoior ﬁlhetra’dnjregtzzrptoﬁe@.eﬂﬁé etat/igs.mo
. Bl . , .and. D,

gengiofl Srffiect OF riERC N ARRL 1o oBlbritie Sidaudont mranet

elemeitts stidbioemedjfeoen @ gingle. pitecewtf!rreagnaibf rmaterial {ndtBho#n) and
S net.ho

oo e ot Rtk G ool B B AL ASH oo

plurglfy of yaonat Fleaiie 16f éire spaced atiecentr eaadf otheo wittihe giap €106

defising & ?boa%r%slo%t baaRed QbiRing mhgACeBhihfs 96%6[@9&8&%% a

mat.eri al 200. The piece of gnetic materi al I'S

maghete feldcrariedeynmagreticptarierenge ef thrapagneiglemantssiidwihe
sizel oF fHegyae 1W6abetwEBR the magnet elements 104 can range from about

0.05mm to about 3.00mm.

The magnetic field created by magnetic interference can be directed onto a
perishable object (not shown) to treat the perishable object. Magnetic interference of
the magnet elements 104 enhances the strength of the magnetic field projected from
the plurality of magnet elements 104. Therefore, the greater the intensity of the
magnetic interference, the greater the enhancement of the magnetic field strength.
To treat the perishable object, the magnetic field created by magnetic interference of
the magnet elements 104 is directed upon the object to be treated.

A schematic drawing of a cross-section of the device 100 in Figure 1(a) along
a line A-A is shown in Figure 1(b). An auxiliary magnet 110 is disposed on one side
of the magnet elements 104 of the magnetic structure 102. The auxiliary magnet
110 helps to further increase an overall magnetic flux density of the magnetic field
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adhesi ve sheets 202 are attached al ong opposi ng

surfaces 201, 203 of the magnetic material 200. The
wa@oessuel sheets 202 can conprise cl ear el astiBCT/SG2007/000291

adhesi ve sheets which are stretched and wound around

t he opposing surfaces 201, 203 of the magnetic

materi al 200, thereby binding the magnetic materi al

200. As a result a conprestive force is exerted on the

magnetic material 200. However, it will be appreciated
projettad femhdhe dgpice G0 andelsochelpe e firthes dRcTBase dhgy intepsity of

madrieflé nﬁérf&%ﬁ@é‘%rget&:[]att e JRENRI6 KRBER S %%n@’t Héments 104.

espect to eac IS |nh| bited. A punch

As th@eauxﬂ@%m%gr@aﬂw iprae glogten Biege é?fé“%gn%gﬂﬂﬁulfe there is no

mad’%ﬁ@ﬁh@rfe?é?@e' é‘r{hﬂtela fPoMr fld beMﬁrySrﬁﬁabh&f 110.ep€Sa Oksult, the
adj oi nin net ele sho

aux@@y) magﬁ%t b“‘.ﬂ@ﬁ 52%55451%1&@ ei erg t'9| ﬂ%\{mr{t?ﬂ&sh%}g a magnetic

mteﬂér@hf:éﬁbﬂﬂiro?&ﬁe’ ; dfrom ’:jreaﬁdég)fsuéfme?%emé'rlﬁe 1dnfzging the

vanc t.owar ds netic nat

aufigy idaied FIf BamofRS Shitetf TecrElafy B! 300 %Hh M the

formbofeaking legicmgofetarmanatt enagnet.200 i nto the plurality of
adj oi ni ng magnet el enents 206. The punch 204 is

retracted after the piece of magnetic material 200 is
br khenmaghetice foaterial aforeigrieing cthet magnetie stogtuseniit sndgthe

auxd E& Ra QQ’J M) ¢ Bh B! S9MZRIRRS ¢ e?rlnﬁenﬂé Sfo?Q&ah%le ferrite,

venent of the magnet ts 20
cerar@g@e%amaﬂtmmb@it hesrnepgly mitgn+ hiee mm’ﬂﬁgn%iﬁ“@'ﬁé:an e'ther be

poléfﬁga% bife &@ﬁr‘%ﬁl'p’éﬁanﬁp@efbl% nBhh&i e sﬂMcﬁJF@1@ﬂEeFéfM@d or after

wound around the piece of nagnetic materia
theQ@@nemﬁﬁﬂﬁﬁgﬁ69265§¥m9€ture 208 of Figure 2(b) is
generally simlar to the magnetic structure 100 of

ure 1. The magnetic structure 208 is r cta
Bl RSP BAdTR 5o Rr ahs Copted, peienh T BREOFEietyents
106td23’11ien€|§| onnRysel iactsrt rangtdanebs §8narally hipr@éerméd'l by the following
s@gf S,_e.g. square, circular, etc., depending on
equg @ﬁ' F@'ﬂf%l‘lpe nts. Further, it will be appreciated
that instead of having protrusions 203 on the | eading
surface, the punch n er_gepnetries and
conftPatAY| ,e?'gént eﬁagas ? ’puznnh Lan B eé'R'"t"ﬁé (1)
whenmagnetic material 200 into a pI urality of rmgnet
el ements 206. The adhesive sheets 202 serve to inhibit

novenent of the magnet elenments 206 with respect to
eadh istheavarggemagnetinglux denwity ekipyradnst elemsinty teauss);

rmgg] &8 ke ﬁ%éﬁ&fc%.& d%qglty} & th@lagxﬁlﬂ§ MEgR (g&ls8ent s 206
ace W respect to each agal nst an¥
L is the total length of the boundary between the magnet elements (m);
g is the average gap distance between the magnet elements (m), where g #
0; and
D is the perpendicular distance from a surface plane of the magnet elements

(m).

From the above equation, it is observed that at a given perpendicular distance
(D) from a surface plane of the magnet elements, the intensity of magnetic interference
is proportional to the length of the boundary between the magnet elements (L) and the
square of the average magnetic flux density (B) of the magnet elements and the square
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repul sive forces between the nmagnet el enents 206. The
magnet el enents 206 are spaced adjacent to each other
wWOowRaR/03018epar ati on gap defining a boundary 207P@ESGEET000291
adj oi ning magnet el enments 206 to produce a magnetic
field created by magnetic interference of the magnets.
Furt her, the adhesive sheets 202 should be
sufficiently deformable suth that the adhesive sheets
202 are not broken when force is applied by the punch
of th@4nagnetin 8wk dehsityp(Bek of dfe awdlivsy imadngt diowdvendbe imtgasity of
magfii‘u@ﬁ@ﬁflté’r?eréﬁh%efssm\?&gd? %Popgﬁnonglofo B adHRbR of Bld SRIEGE gap (g)

pol yet hyl ene” t ape. he above description,
dﬁt@%%ﬁt‘ﬁ@@ﬂ%"@%@@?%@s are used however, it will be

appreci ated that a single adheS|ve sheet attached
at |least 0

al on esurf e of t e of nagnet,i
L Forngl) g the MERG! eemaptais Pleefr St g obidet to be
trea@denentreatm’c e&ectbeebatdd Sedty Bhensty o thhatagnetiatritsréerence
vepent of e net e S 206|
whefes B e intelini g "eionel TiHeaicp el thitBrlt 8 grater the
strengty e tthe Ineappetics fidld6ereddyd lbgape rmgagnhtac pttenfeibmdey e greater the

lnflugngeng{) h? r%gﬁ{gtlg ||‘?t8r§er@géeaﬁ§sn5n ttl% g@e 8td%8{é é’t%c?\l h]'h%?e%lje the

ol ni ng nagnhet
above garetmieters, e Bf, éx ene@d er eataé@ fsytOtSh@‘fe@tij)theu tregtmen redfect on

dsRefgprin zt@) uation 1
the BorE Do (L e ey (PRCPnr 5795 28" ana D
are kept constant) it is observed that mhen the gap

di %cﬁ@nﬁgtlcp@];ét)ﬁﬁgﬂ; 8flkoinkinad &H@B%a’nﬁb efreBlise @Q &% shown in
decreased, the intensity of magneti c i nterferenc

Figyres |2£ﬁirt8agéd s fixtyee ﬁ'&@t‘?@t frbthentoéff‘f%frtéﬁc%dheﬁt"@n%te?g? 5%2 is

attabﬁédteérﬁ@ laYsi B%’b& 'o@?%'gnétﬁ:t rﬂ’éﬂ%rlélmf g h@fple‘cE &f @@fynetic material
di st ance ere or e tanc et

20048 Fi5PR ek DGR eu oG GEOaR A2 ab ShR i BIoHiR 22 The

adh8$1%d bhetss szarebbaadred afidrigesiosiag natfaces PO rdoarane mefgnetic

'ﬂﬁgﬁﬁég ter intensity. Conventionally, due to repul sive

" between magnets, it is difficult to assenble or
keep two magnets very close to one another, especially

d e S a@bgsné%tgheeetsg%{j? U%g erhyg'ns%rﬁ%alllsefa%n? th\gs\( rshe%fs which are
stretched |ane ceuod anagudhé oppesiney su,rfacQ@GOt 0203n¢f| tbe tmamemmﬁterlal
ZOOOEhewbS/h {ﬂh@ltht% %%nef@?rﬁgenaﬁtzbé‘cﬁé” Lrsal %ﬁggéﬁw?&ée is

netic structure
exerted o the magnefie matagiab2qCe tmvvayet, ifmall begppraginteg that other types of

f|xtd?e Qreﬂte'ntsy A bdREAE s AL hidv@RBntdH 168 ndigRelBlbfients 206 with

jacent to one another such that the separation gaps
resm?et ipeeaph other igdiieited.

A punch 204 is used to physically break the piece of magnetic material 200 into a
plurality of smaller pieces of adjoining magnet elements 206, as shown in Figure 2(b).
The punch 204 comprises a plurality of protrusions 203 on a leading surface 205. The
punch 204 is advanced towards the magnetic material 200 and applies a force onto the
magnetic material 200 to break the magnetic material 200 into the plurality of adjoining
magnet elements 206. The punch 204 is retracted after the piece of magnetic material
200 is broken. Therefore, a magnetic structure 208 comprising the plurality of adjoining
magnet elements 206 is obtained. Movement of the magnet elements 206 with respect
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el ements 206 can be kept small, for exanple, in the
range of about 0.0lmmto about 2.00mm This creates a
waisozmpi al |y i ntensified magnetic interferene€l/SGHe7/000291
magnetic materials for formng the nmagnetic structure
208 can either be polarized to the desired polarity
before the magnetic structure 208 is forned or after
the nagnetlc structure 2081Ps formed. Since |ncreaS|ng
netr interference |n reases

to &gt el 18 HAREHER oL e et redarisb 20R s grviled by the
adhesinbeheatt 202 goehs arc&mdlth@dreba ofiRRgestR: Aa@dasl 208d The magnetic

r b ugéeé f F—frétﬁe ?g{} ﬁs v\ieﬁ’m%he{]y 'gr‘?ndlrare g)l{ﬁ egtlagp%rg: sarélg uEegq &Agfﬁlggure 1.
Theomeanketngsttuh@rqﬂ@&:e @k:tanag}aetnr shapataadi ialgeR&@ly bla@ar. It will be
app%b%@ltlj\% earﬂééneff@%%&hr?e She YehUbE of Whdr sr{;arpggr gfz (sbzlare

formed 1 nto an arc-shaped nmagnetic structure
circglgr, Sqt@\,\,,qlepepdmgggn @Iegg@)reqmremengu trstrthen iitawlllybe appreciated that

msté@d Bt iRtivivgHotfusioRk 2bb bR tlﬁ’é’ l%'a&rh& Ru@icd bR ﬂ'[ﬁﬁgﬁ 8ha %%ﬁ ﬁg\'fg Sther

6. With respect to each other. The genera
990&'&8 Irstard “s‘t“f@ttf?ftﬂ“é 29 Prgsespiha dwackh gan hesakdhe m?@@re‘tc rz@@rlal

200Ny iarguraity of WagieBRfeRfs0iosl € 222 such that the
general ly planar magnetic structure 208 conforns to

the arc-shaped profile 222 of the support 220 to form

t herraer adebRp eHed®QOREdr0e aﬁ inbiBit HoRerddft-of Ak rﬂﬂ@rﬁe‘i lelefhents 206
not sh se

t
windB85ec (f o 6PAGRY ietia lptElvestera el meaneio ciucture
208§hdnpbi ’fbé metgereaelemeh‘am@ti implpeetwith ebpect taleach?dibler, lagainst any

o 4 R, S L IR0, T B A
spacedt ladigsent toeech iy wrtt:taeaaparratlam gapc dsfivime sbpousdang 207
betﬁeeﬁ“l@ﬁfrﬁr&dgm% %EQHe%@ng'tQ rB&t?cfé Eem%‘r?eq% fr%g Sregted by

de o et a

t
mag?\%gﬁ?';i@rf@reagt ot thenaglesits cBurthez, th@n@heeee shieets 202 should be
sufﬁ@fe‘?rtl éfb@rﬂaﬁi@%ﬁ@lt\ tHat d AGHddNve s%egts% Q‘em B%Heﬁ when force

shle device in the form of or exanp
is appiigd rw% e RWAR 12041t brieskdbe Piese 6h Enagnghs omaten@ 200. The

adh&ses @héé’cs Popush LHe‘i‘ fofldkanddle, d:%‘ﬂ@ﬁhé?\%dta é‘ro'r p%fyvetﬂgr@‘re tape. In

n 214 conprises sin
the %aPé’dﬁ 8{3 g‘r’? a@hest"ﬁe‘ﬁhe?fé 282 Ate rﬁ@gn %/eryrrttveﬂ be pepregiated
that ESIr@lﬁilﬁdIVB¥hédﬂ attadhed |altl1o_fn“rlgl)éléi [@gﬂg{e %c? bhee Efe%é &f mtaBﬁetlc
net is. i el dj evice for s
matHaE 200, 3 B RSE bRl R Pl iis 208 chn e felshpastrel such
that Irelathte mneemerda)f dhe hiegnebgleRichs 206" IsCihkibRed, tRereby nidiRthining
small ngsat%\n/eénat% adi3 Pnegtmaz&ndét ellemengejdgs to increase the

By keeping the plurality of magnet elements 206 adjacent to each other with
small gaps between adjoining magnet elements 206, the magnetic interference created
by the adjoining magnet elements 206 is intensified. Referring to Equation 1 (and
assuming that all other factors, By, By, L and D are kept constant) it is observed that
when the gap distance between adjoining magnet elements 206 is decreased, the
intensity of the magnetic interference is increased as the magnetic interference intensity

is inversely proportional to the square of the gap distance (g). Therefore, the gap
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overall magnetic flux density and also helps to
i ncrease the magnetic interference created at the gaps
wbeiosmsnot he magnet structures 206. The ar c- she@ESG2007/000291
magneti c structure 210 conprises a convex side 216 and
a concave side 218. In this enbodi nent, a south-pole
side of the magnetic structure 210 is nade t he convex
side 216 of the magnetic dfructure 210 and the
north-pol e side of the netic StrEF ure.

d
citatRe DRGSR MEEBOH SRS rAlGrAtoLl OF PiRitTagd ZEgRml a5

possibREoHRBReS Maghdtrlittelfélohcesdievigatpr injeasity. ng from t he
convex side 216 of the magnetic structure 210 is

§ ec%ﬁ%a jglée% _qce> Trlpeg{r ér?%?t}ér’cge g@ét\?/%e (rﬁé)gine’?sgomg &r Clgt to
asserr;bleempcksenl o rmagregsietiycelbsey to raner a‘irm’tle&]‘ %mdna"rra\ginﬁarm figh
strenfgg-ﬁl d. glt'%e d'%ugé‘[ qué(/vé@%gaes: ﬁééc‘:‘rlbleé éﬂéﬁ?oﬁfqﬂiﬂémé I'lﬁe fixture
elemesigore thecpisce otmgeettz:lrcaﬂeoalsaﬂoeﬂodnhlhlé mexgment ef the plurality of

magn%ts%ctﬁFe%% APk Ectrtg efa[:I‘P %trﬁ?%o 'FH?Fnt Az RRAHeBE dBufire 208,

magneti c struc ure e auxiliary magnet 214
resultssindthe pmg@atwtmtqrﬁ €08 Mnaﬁgm&aﬂ'&y qﬁdr'%qniet 9'ements 206 which
are ﬁHrdr SR8t a8 Ak érﬁ%e’f@%ﬁ‘ma@ tife EapEiration ghpd betderr Bkanh&gnet

this case, a south-pole side of the ayxi
elemﬁatgr?&@ Snbq ke s GETHE Rdhe feRss o s aLO@ﬂ gl about
2.00@&9 R @reétgé, lé?édb&l%nﬁ’a‘ll@ int e eﬂuﬁbi}ne‘ﬁbyntemﬁﬁcedZIﬁe meagnetic
e an i nd of permanent ne r_ma e
matep&bqqg%/r i @rm@sethﬁamég“ﬁ*wes%r%tgf@eﬁ‘%’gf%%ﬁﬁ s Saﬁéed to the
desn@’decﬂétﬁpeﬁfdeghétmagr%trc goticues 208 s fdlmeslup’mftar tBe Onagnetic
Lary magnet 214 are encapsulated in plastic

|
Stm‘?t‘ér?lzﬁé isforgiety hoxy or pol yester plastics to form for
exanple, a dISC structure (not shown) for placing

be@g%} Er}c e%rs éqﬁ%’ Ln‘%en%ﬁ{// GF %agﬁ%%tmt@ﬁ&en&e P\@retaE?fh%dstren%th of

i'S | ncorporate
the reagrefis ﬁeldttha gizeranploa el munthes iohmagnets Cﬁ%‘lf%&éﬁ?h'@'ﬁ 4 desired

magrg%icéf%idggtfeong;gp% rSARM) Thi %ﬁﬂ P BARHRIcE iR P& WP LARd cost of

. treated. Figures 6 to 10 show vari ous
the dexigepl es of the device 212 being incorporated into,
for exanple, a tray structure, a container a coaster,
etc,. Alternatively, the device 212 can
ene&@éqreatrwthprr@emf gegneticopateriy), 208, the Q&ns@t'xfetaﬂ?' rggnetic
strudﬂfre RRISYIR FAEME SIS |§|f§§r§édcrn@>a§rh aﬁb-sHaneM\ﬂrﬂ\égnEﬁc structure 210, as
preci at ed t hat |nstea€ form ng %eng tﬁ' "
showl B EIEURRgREPTES SV AESTTNG G Fellva PooGah b e maane
elenﬁﬁﬁml\gﬂi rébk?édtlfcﬁe%]a(bﬂ;érhﬁteagbﬁelfallﬁm}anﬁﬂgrlaghet&]sdructare 268 is
Q on on ide of the r ne
plaoe] SRR LS B0 2D PR @ o IO GOLY 422 Ghel Bt Heddrbraly
plangranggradtit ytr@dtaeanosrmmem t the arc-shaped profile 222 of the support 220
to form the arc-shaped magnetic structure 210. An adhesive sheet (not shown) is used
to wrap the magnetic structure 210 against the support 220 to maintain the shape of the
arc-shaped magnetic structure 210. It will be appreciated that the generally planar
magnetic structure 208 can be formed into other desired shapes such as a dome shape
instead of an arc shape by using a support with a corresponding profile shape. The

support 220 can be made of any non-metallic material, such as plastic.
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structure 208). The generally planar magnetic
structure 208 and the auxiliary nagnet 214 are then
wepmapsubated in plastic resins or a plastic ceSI/8G2000000291
incorporated into a vessel or a container as described
above. It will be appreciated that if a north magnetic
field is to be used to treat an object, the north-pole
side of the magnetic strucf@re is nade the convex side
and the sout h-pole side of the nmagnetic structure is
madidet HevieoiZddveorpriges thaeare-shared wepgpetiarstrupiese 218 and a

maﬂe‘h@%ﬁlbﬂﬁ@ de(hcéhmgff&{ﬂ Gf fo'r %kzgnpl% éh){ IRR mBGndt 211 TdRFbsed

manelc direction is
on gnegiie ?féhes@aemﬁt'ﬁé@'k\féwe@1;904\%dem?%eﬁhersmeéwa"wenagnet 214

con%iﬁ@é‘@@télﬁﬁk Ielaé of QA Sc niértal)’ thé‘r@ﬁﬂé Qloprﬂb@rﬁélcllﬁtet’fé@nce is
rection etic flux,

cregled exethe@rvxw?wagnﬁh% o tnetethys: s B ShBnahls 3 SR evice
for thieldmaahetmagnSaciiftefiabrceeficld prejbetimgt fram Cﬂtamsﬂgmeaflde of the
et ST AR S Bl PR o B a2 Eage e
ovetall dagneticAlui d@s&y @ind calso fhefpagioeinceasattes nndxgnféﬂ@ intbdierence

' I | ' o .
el 9258 St b AR AR ) Syl St
strugitihee21 Qx@nmmees a emexgmmxs aing agtoneavecridea? th dn bispsbasgment,

a S?Mﬁf d@Bf HE: BbRAR & #cﬁﬁega% i Bt §hd brvaQOsidy h% of the
r ea e

ece 0 netic material 300 I nt
maggietie atrw‘tyreo?1 Omginfée nertbrglet ydaotheTReoNEER éﬁwtéres%‘élels “made

the CORBIVESER: Q*@@f tHe! ﬁ\%bh&lcsﬁr%@&ré Bad. Tie WRERECOf eIMﬁH@%@wn)
around the posi ng surfaces of the magnetic mate

projsgiing ff%**@bip“b%aﬂ%aw ﬁ&ﬂw@%ﬁ'e SHUaRI S0 1S 0EagRA onto the

perlgﬁeﬂﬂé 8bj@0tQﬁBﬁ3§h%$/$nb ¥Etré RS object MReldRYE Ehé fbb[&i & betreated is
unch, 302 Is_used to break

exr)ﬂ%?@weﬁ E‘aﬂﬁ?tlé??'?ya'lnteﬁfﬁtﬁdl AU Fﬁgn%megﬂle 1?*& aa'%"'a%n 'BRgNGhg14 is
dispsegdat thelceﬁ@wte%udéozﬂqs (i.eswdrin-pde itle)Pofdhe ataghétc sthanms 210 to

shielf JmBRENSE (TR i tieqig: Mirhqne oih Bieny e 3bonemagneti
strubtewem. The aamharptrﬂimgheﬂ at4 igdibpesalivit) the sahe magmic polarity
oo e e OB £ o1 e P o
the ackibarpgeagnst 21hdaqee riu\h/a;ndv ghd ooxﬂe}solbaldeeehthehlmagrmjinatructure
r1OS RO 008 43,y L e RIS oy o mce
OfnganemahaWﬂ@Sanar magnetic structure 306 |s formed into

a done-shaped

The device 212 comprising the arc-shaped magnetic structure 210, the support
220 and the auxiliary magnet 214 are encapsulated in plastic resins, e.g. epoxy or
polyester plastics to form, for example, a disc structure (not shown) for placing beneath
perishable objects that are to be treated. Alternatively, the device 212 is incorporated,
e.g. by encapsulating in plastic resins, into a vessel or container (not shown) that
contains the perishable objects to be treated. Figures 6 to 10 show various examples of
the device 212 being incorporated into, for example, a tray structure, a container, a
coaster, etc,. Alternatively, the device 212 can be encapsulated in a plastic casing, e.g. a
polyethylene or polypropylene plastic casing. It will be appreciated that instead of
forming the generally planar magnetic structure 208 into the arc-shaped magnetic
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magneti c structure 308 using a support 316 having a

done-shaped profile 318, as shown in Figure 3(c). The
woregaesiiel mat eri al s can either be polarized toP€TBG2007/000291

desiredpol arity before the nmagnetic structure 308 is

formed or after the magnetic structure 308 is forned.

A circular shielding device in the formof an

auxi liary nagnet 310 di spod€d at a concave side 314 of

Q0Es S d magnetic structure 308 to shield the

Str%‘ﬁgt h?n%tgf By BARSt £l can e ofisnesehgn foneridenel the generally

plamrm@rﬁtussﬁ@t&é%swg l;ﬂé\ﬁotﬁﬁ-pglfbs?stl)%@&ﬁﬁé blﬁ’é‘aﬁ)h;tﬂanar magnetic
e structure or

st ZRRR ARG, PSRV plagit faghallccoriobie 2B Araibe Al magnet

21 4pbrasthem: enesgisnkafedein gplastip oaginOoOr @qdlasestcagm@l @Sihedtporafed into a

vesfsgro% coR ainet & és%nb@d %Ba%c structure (not shown) for

acl ng enea peris Fe objects that are to be
treated Al ternatively, the device 312 is

| NGERR Q{eaatsng%CIa?ecgthaﬁy a ﬁgr‘ﬁff‘p%ﬁh%?c' f%gi ik % ?% ﬁ%‘éd & 1f&Ph ' 3bject,

into cont al ner contaln
the ppgh-paleiside-as the Hagnetic strugiuneds maéat@obon%mdegncsthe@omm pole

sideSEraMe M@bh&l&tr@éﬁf'&%%d@fthé&ﬁmch?evéﬁ@ 312 being
|ncorporated I nt o, for exanp e, a tray structure, a

container, a coaster, etc. Alternatively, the device
31|2F @@a@&m@llfé@iﬁé@ Qﬂid?dlréc:ﬂoﬁs Iﬁ'aﬁﬁﬁa ﬁ‘eti%?%lcﬁg)needu%ctlcﬁl is from
ene or ypr o ene astic Si
tne Regh & %ﬂ'%v%{e aﬂgﬁﬁ Sherisliefiton qhebQ@UHb’H?@tqt'ﬁtpélf Based
on stiartific naineationf tHeokompasst iorigemesdt | poirts ?ﬁahe {mr%?dﬁ ©f the
uet ure 306 i nt ne-sha |.C ure

madish i ) 4 e GBI 1ine 2 ogBEeh Lot B i iwara
attrardegrm‘t'sSbethgmmeeer |y planar magnetic structure 306

(e.g. the north-pole side of the generally planar

magneti c structure 208). The generally planar nagnetic
st Sgbemalic gR&Fingsdf Bhethausxdn@e ynathrgnatfalridtiay e dehiea 312 for

trea@ﬁlfﬁ&%%lﬂ& o {e\‘,‘fgta#e Bh&tih CFIiLﬁ?é @(5) %r3é§n t'A?a giﬁéle%le%%%f Hgnetic

I NnCorporate Into a ves
mat%re% A00Hbat isbanneralin flat ﬁédrmrpldaldmaw&mg isf useddieviooe at@agnetic

struc_f,l’gere §d6e(ﬂdu|%93@%r | & Qgﬁél\%@hggﬁr@oS%O%Z\M‘at{a'ah% QIHB§ f)ly?osmg

devi ce rses
surfages of dhe)pigee (of ﬂgﬁgmt'%n%f@rﬁqoamoy iy B@ﬁ&ng ity nl@t:¢ of magnetic

matéﬂeﬂ 1300 Ulﬁt@sa Bldaldy Bﬁﬁlgﬁlqet%rﬁerﬁQ@‘éﬁxTﬁé dandik %ﬁee& REmprises
ed support panel 402 and a base 414 di spose

cleat PERife SBBFICHTE 16 PaunG 25 WPPRHE STRYRG- (8 ApeEsIae FpTRess of the

magﬁéﬂitelmaﬁi@r%l Joe tﬁ&@zBEtbnﬁ‘dlﬁé rthléttﬁé@%tlé%aﬂeﬂalt BOG and exerts a
nt are simi

comBERTet [V Pbesrodhelitmalediidd. aRUAChAGHe (e 1o Dosk the picce

of magnetic material 300 into the plurality of adjoining magnet elements 304, resulting in
a generally planar magnetic structure 306, as shown in Figure 3(b). Movement of the
plurality of magnet elements 304 with respect to each other during breaking of the
magnetic material 300 is inhibited by the adhesive sheet. The compressive force exerted
on the magnetic material 300 acts against the repulsive forces between the magnet
elements 304 so as to inhibit the movement of the magnet elements 304 with respect to
each other. The generally planar magnetic structure 306 is formed into a dome-shaped
magnetic structure 308 using a support 316 having a dome-shaped profile 318, as
shown in Figure 3(c). The magnetic materials can either be polarized to the desired
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structure 404 conprises a set of magnet el enents 210

formed froma single piece of magnetic material. An
w@eooslsEsy magnet 406 i s di sposed on one side PET/EGLI7/000291

magnetic structure 404 to shield the nmagnetic

interference field projecting fromthe side of the

magneti c structure 404. The_nmagnetic structures 404

and the auxiliary nagnets 466 di sposed on the support

are not individually encapsul ated by plastic

pol B BRETS i aRlc SR PR i TP BBt e RAarpHG structure
30&isxFdrinetly Areigiuddr sHding Sﬂvnb@h@&hé Gorimnef %asamnagow% Add 310

ic flux d tic structure
dIS[{B%g&] %& oni:abveI sﬂ% giééf ﬁw mq&ng\gq éflrlé.‘ﬁle‘s 308 to shield
the maeaetedntatfertehee firl¢h profanting frdsrmme CleEﬁ\WElee 8the nmagnet
el ements 410 of each magnetic structure 404. The
netic structures 404 are arranged substantially in
gﬁf@gge\ﬂ@&j 3 2r eangrrisingt then dome-sbepade agindtic 4frlictofe 1308, the

supg&fr@'@gﬁ@ﬁ% ai&mgr‘?/r hadi®b8ko ér%zerk%psl?f e ﬁeplééfl rgﬁrru .9, epoxy

net ic Interference bet St r U
or pRivESter iastips tp fordor iesAmee, ar@sm@w@unec(nomsbem)r fonciacing

benBAAUYSTRAARY JURRtITREH &k Go Stser Wehidh e%lté\%étnve'lf tﬁg che'i/ICQ N312 is
to thg aUX|I|ar nets 406, the base

incoRRrpied 860 b&aﬁf‘CﬁP%Uéﬁ%QStm alasfic Jpsias, dniega essel cor comtainer (not

shoh)a)smaﬂdcﬁataMhbq)eﬁa%@ébja&é & be {r84te@AGREE 6 téﬂm%swuxm.ous
netic interference field

eX%‘Pl?f@r&)t"i‘ 86?'8? ?ﬁ@r’f)@"tgowe Speraisdolbios Ty sramie % {gp Sirpcture, a
confaiee|a ddterAbtt. emtmmawﬁlwmetcmc@asz cé?-ﬁeféﬂﬁ?mgﬁﬂéd [[E2) 9last|c
I t t netic erference
casXp ! S BONTS e el B o Y e
resig.ulypaitl tbepapereciated thias instemdhed forinimgr E&sgerﬁdﬂﬁlyomehiiohagnetlc
' ti ruct ure
stru&ﬁ%nﬁé ﬁ\’h{ rhggdsogn’?{%ﬁatp\éd% e(in:ggc Igﬁ rt]uer Br‘bgn tbe %Llllegfye@agpet 310
can thgedigneped Enonestidaal thbegametaﬁy mlwana@geetloe:ttmmm $0a18.. the

nortﬁfpo%a&cﬁb BREHACLdforSily A fadtlffe AN bﬁ]i Slperg Vi Chanar
Qqorally, pigd phad yB PRy B

netic structure evi ce
ma@ﬁ'ﬁ giucture 8P end thesawdiary magnea 3%9 Rreathgn @agem@u@tem@th plastic

resifd6r §%§é%tca§ﬁ1§e$r hOsrpaRtdt Q%@se‘} 104‘ e?‘ Sntglrner as described

encapsul ated in plastic resins,
ab O¥fol yest er plastics, or plastics, e g po! yet hyl ene or
pol ypr opyl ene, to f or m for exarrpl e, a disc structure

t sh f ng beneat h peri shabl e objects
{ Do AP BAR b Bl ol e eepdateior eI npiohaite dosisds st i

Figures 44. mmro’étcﬂld) cd?n;ﬁtseb}é dRRAHEEb&sUpbri Parf a§5§ 'ePpIurahty of
n a vesse i ner (not shown) t

subsiRell piehdr Bral R SO PR P Enatd B £ roRreuSds: 4t sthe
domé-shapehOsuppomty paasli 402sarexa bpses1Dlispbradde \the eortdVe BRING 3 of

the JiJﬁ?ngfpa%%Qts%gport panel 402. The magnetic structures 404 in this embodiment
are similar to, for example, the magnetic structure 208 of Figuré 2(b). Each magnetic
structure 404 comprises a set of magnet elements 210 formed from a single piece of
magnetic material. An auxiliary magnet 406 is disposed on one side of each magnetic
structure 404 to shield the magnetic interference field projecting from the side of the
magnetic structure 404. The magnetic structures 404 and the auxiliary magnets 406
disposed on the support panel 402 are not individually encapsulated by plastic resins or

a plastic casing in this embodiment. The auxiliary magnet 406 also helps to increase the
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into, for exanple, a tray structure, a container, a
coaster, etc. A schematic drawi ng of anot her exanple
w@booskavigevi ce 4 16 is shown in Figure 4b. ThePdBSGO7/000291
416 conprises two dome-shaped nagnet structures 418
arranged such that the respective auxiliary magnets
420 are contacting one another. One magnet structure
418 conprises the north mathetic field and the other
magnet structure 418 conprises the south magnetic
ovefail ghahnelit @me emsity of lilee magpelst stiustunedDH izad yhelnsgioeingreg s the
e
mac S RERISIC: T maTEl i @%S%Sf A LR IE73he FRichet clements
410sehentt magmeawslfrgctyfe éﬁét ¢ ERgcestpioluree 4(Q)érvfﬂ'@e agrgnged

subétﬁnt%h?‘ﬂ@a's’ibdﬁ bR SrahgemERCorf il &Rvéhe §ids AR Tof Wdéﬁﬁ@-shaped
done-shaped fragnet structures 426 simlar to

suppRsy, gl 0% fo mrfgia'rs% fughertmagnsfie BterfaranGe éset"&%‘ Hhee magnetio

" strudufeaN@a0THs Bhn bAdtior Benhé ARBR&ICiMEIfédNtd pratycedagytaé magnetic

strugiops ol 0D o RNt T, U1 Re Pie e oo 400
canflwai_ llﬁﬁd a_?_:]er sHiélting dé?ﬁe CTHEpbasees! 4t dua somble whgreed!) for example,
ield. refore er C
a3 dp bRl R e erhE PiF ey oe i, QoS BEHHRR cbhave
sideo4 13a0f thd suppongaaelgioabalighatively, terbase Gﬂ@caﬂtBOomw(lge an auxiliary
maqngp _E(,)hng‘ d& th%rrﬁg%n%?% 913 ﬁ?%ﬁ%%l@?@]@%@ m Mér |O§§%¢,{\} 431?3 of
the doppors hamet dindreadgreto belp umraawstmmeﬁ"amhmﬁt@rﬂuesrftensny of the
magiu%ﬁ& Bt rjgbiogf a'{rElatg ihRadofg- rﬁg@%ﬁgl r?f?r@é?' EhceStrbitel Ui 8% gaps

can e stac on anot her

(notesibwal batween thymacaeheierapaip 440 ﬁﬁwtmwu%ﬁwe 484, and also
betvtf@é‘ﬁ%a‘éh%a?ﬁ@%é?ﬁ'c@?é kys, The respective auxiliary

magnets 4 the magnet structures 434 are al so

stacked on one another to formthe shield ele I n
ot P dENis A REFMPISIHG 4 1IN L EBICHICD A9H e Ay ey (BRonets

4064% &@Bo?%gbltélsilg%d e @d%bteﬁd &b @ﬁ&éﬁsuldﬁédélw ;bllastlEEresms e.g.
preci ate a net struyctures caj
epOR Bt PO AT S Foried: FEVgTY oo (R @D Bk BRoT R0, o1
exafp@) aldistt dttuctuty @ot éiﬂﬁyrl)ﬁorﬁl@mﬂgebdr(ee% pdrishatlé bbjbets that are to
be GRS AMPERIAY. Qi Gt IR P G0 g Poulating in plasti

resing) N iaguesadli arrmntzhm Kmdjescﬂnowm that edrézien tre peyisRalgjarabiects to be

e 8, L0 LS5, SR BT SPIARE

intodiev exam84, 2 tofy shiuglures apolainer, amswe\ﬂt@e 400 of Figure
4a. The device 504 conprises a dome-shaped portion 502

and a generally circul ar base 504. The shaded
A schematic drawing of another example of the device 416 is shown in Figure 4b.

The device 416 comprises two dome-shaped magnet structures 418 arranged such that
the respective auxiliary magnets 420 are contacting one another. One magnet structure
418 comprises the north magnetic field and the other magnet structure 418 comprises
the south magnetic field. Therefore, the respective auxiliary magnets 420 have opposite

magnetic polarity and attract each other, forming a globe shaped structure 422.

A schematic drawing of another example of the device 424 is shown in Figure 4c.

The device 424 comprises two dome-shaped magnet structures 426 similar to the device
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region in Figure 5a shows an aerial projection of a

magnetic field 506 created by nagnetic interference,
wexaosnslitng from the device 500. The aerial proPEDsSGEINT/000291

of the magnetic field 506 is dome-shaped with a

circul ar base 508. The magnetic field 506 does not

project fromthe base 504 of the device 500 due to the

presence of a shielding del?ce (e.g. the auxiliary

net 31Q_of Flgure 3( c% or the aUX|Iiar%@nagnets 406

4000qf%¢9é‘§9eaa DIFYP Rt HEreRdgR et aTanged steh B3t e geghectivpeauxiliary

madhatees 28late @Bntb&ﬁlgdﬁl\élaﬁlethép Q)n@fm Uétﬂjcﬂﬁ‘e 498 b&’hpr%% i north

shows a schematic
ma%@fgﬁé‘em%”% ol ket T A2 e iaps daS S96h Masetic field
Theesfaeplie, rdspedtibe dugiliany ahadress 4E8/ hewe dpfbsié nidghetie pdahly and

atirdtt eééh othSY to‘?n‘%in‘a%“ I(%Sehsg*igg%é %&%&L@% Iz,gJ he device 510

nprises ‘structures 512 and
514 and a generally circul ar base 516. The shaded

i egll %ellng (’:: Hr% %n&n@'@( Ieac?frtﬁ@!j \%eoiﬁcg wn |n ure 4d.
P g et jis

rragnetl C reate IC Int er erenc
Thef qeyipeohii? mtgmps dwmﬂoma-w;)ed(mgdehgtruqmas B¢ stemlyadtoncone

anofHef. YAdrd fanhe do;lr_'niéesh‘éﬁétﬁ~I F‘hg&q?t G 0QRs 434 g 'BE &t C?I%E%%QIQ YRother

_another aerial projection a maghetic fi
in diffegeqt eambagi rﬂ%ﬂjﬁeTheb dpmehRRac megnal Srvcluies éﬁﬂ)d@ive ghe same

polaiiBd Wb'r@sﬁ&h@é b&%liarﬁma%ﬁgt% N6l $raRE hsynBReiReliires 434 are also
ﬁw%tructure proj ections of the magnetic

PPy en%i@ota?{do é%l ta? éh'E'Sr?J?’%fH‘éd@&thﬁr embgdigiepisyd gingle piece
of abpalzey magnet H36 cER BB &EE ad ihelsiRlddi8mamdit HAloigp é&ated that the

b 16 th t t
B S PRSB F SR 5  e  o
magnke sﬂmxﬂul'esam)% maf ridgurd 1(chf ItFwgurte 3Hpplecited Rat in different
I TR I T

with Fgfgrenee el igwies dtb)aod (@s t he shi el di ng device). bjects
to be treated should be exposed to the nmagnetically
interfered magnetic field and therefore, should be
po§loureodedhews bechenaticrperspectiveedewfof altevicaditer foc ekarepld, in

the 4 s Gh@%!evﬁ:@%@%@ﬁﬁh# (é)'cﬁlt b&vicl L{cﬁféf L{?QHQ H?aedewce 504

] ects ure ustrates
ComP'r*F@ScPed@re@rsgwdo@oqum503 aed gegnenally cnrm&arcba@arﬁOBeThe shaded

regldFH' M erfurd 5aNghotls VAT %@ﬁalfﬁrgj@bﬁﬁeoﬂsvﬂnﬁﬁwe%gqreﬁf 56&Qxeated by

whi ch can advant ageousl rovid rger treat
magRplicy INSFRRRNCEd eKign 'ﬁatfr%ﬁ \F’&M‘P@ wot rT hg aqrigd rme%qoan@fr the

magReRsld GO6ti§ deidlshapéd WRE =S&FRIcFIb&Se 508. The magnetic field 506
does not project from the base 504 of the device 500 due to the presence of a shielding
device (e.g. the auxiliary magnet 310 of Figure 3(c) or the auxiliary magnets 406
disposed beneath the magnetic structures 404 or the base 414 of the device 400 of

Figure 4a, which act as the shielding device).

Figure 5b shows a schematic perspective view of a globe-shaped device 510, for
example, in the form of the device 416 of Figure 4(b) or the device 424 of Figure 4(c).
The device 510 comprises two dome-shaped magnetic structures 512 and 514 and a
generally circular base 516. The shaded region in Figure 5b shows an aerial projection
of a magnetic field 518 created by magnetic interference from one magnetic polarity,
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Figure 6(a) shows a schematic drawi ng of a device 600,

for exanple, in the formof the device 212 in Figure
WQe@p/03tihe device 312 in Figure 3(c) or the der¢TRGAO0000291

in Figure 4a. The device 600 is enbedded into a tray

conmponent 608 by encapsul ating the device 600 in

plastic resins or in a plastic casing to formthe tray

conmponent 608. The tray co&fponent 608 is placed bel ow

peri shabl e objects to be treated, such as raw fish
extedOihg foom theatmagneiic sitvoivwg 512.nThe peeblderk re@luh fnolrigure Sb shows
anoﬁ%h%&rlé?f ro?é'acltlsr oF a%tlé)d' E@fIQI rd%@%?éatedTB)en%@ﬁgtﬂglﬁteﬁgfeyce from

astic apped over the
the gEPsite MEgDRLE: R@@neoeﬂ&n‘ém@ framtbgympprgticetipcture 514.
Al ternatively, device 600 can be |nd|V|duaIIy
encapsul ated in e. asti c resins, | aced on

t r AP EEHBTHYREIBHS gfhst fﬁ%ﬁan#'ﬁ&ﬁ'%éﬂ%an%ﬁﬁ%aaeeaomﬁfaaquth
a cifduRY beSSTPEN Rt nfddpetid-ligus 6166 52@@&\&0@@}&% ite base 516

of s S iehon BihcSisoty el Resee oot e RS (e the

auxmh@sﬁaghet 840 nstugurel 3(crorthasiukittarg asdgngtst 406f dispostd @eneath the

magﬂeﬁc? ét?lg:glf gsl%(#(z? eégses%ﬂg f*%ﬁvﬁel\ﬁl %0:&%&‘3%1?? ga QN (it as the

shigldingéesvic®@).2 for point-of-sale or storage purposes The
beverage package 610 rmay conprise a plastic container
or paper box, the device 600 and the beverage 612.
Al tQhjerts fovks tyeatedwehqzwéi/b@ exieBed tatheteadnstically dnjaifergd magnetic
fi el@%ﬂéﬂ&k@é es‘hohla b% dbsitiBh&Pol e Wit the: aréd e tﬂgmgﬁg{# Held such

secure bever a e pac aging 610 rather t

thattieg ﬁ‘ggle??ﬁé'é@é%id'r@tiﬂﬁ ‘a schematic draw ng of
a device 700, for exanple in the form of the device
212 in Eigure 2; the device 312 in F| fé [)‘
th@'%@ﬁé@”ﬂcﬁ? 'H‘Pt'iﬂf“f‘giﬁhét %US'W%%‘W%E 9'05 d emag“et'c

fieldP|cAR€Be | proeeiear ah@ Givsrpad tiant he7Qdvied 5001 oF r5 B @hieh can

702. Each deyice 700 i edded i nt e, c
a0V SABSOY B § R AME A SHREATET 16t AVREICt 2 fa
or pléd@r inBgidtia strictureas thitssamie dire.a pl astic casing and to
formthe conmpartnment 704. Perishabl e objects such as
raw fish 708 are placed in the conpartnents 704 such
t h&igure @) nidw<cakthematicairdwing df s denite 8@ fataxambpiegindthe form

of the é)en]cgiqzﬁjrffyiiggr% ZZ%O h%)ge%,%g%%'ﬂ Iglg 3‘%9{? (gg léehzﬁ)o in Figure

artne al nn ects to
4a. iﬁ’ae demwﬁqiesmbegsecbmtot mEa)peomrsm‘abl @08y emassulatmg the device

600'“41t ?Js'ﬂ@tré%fr% dr lndg\ﬂlésﬁc %ggng%] fc;?ﬁ fh@cﬂ %Hﬁ’;%dn\ént 608. Tt}e tray
encapsul C resins, an aced
comgngﬁﬁpﬁemplgcscbhelow perlshable objects to be treated, such as raw fish 602,
or meat (not shown), in a package 604 for point-of-sale or storage purposes. The
package 604 comprises a plastic sheet 606 wrapped over the tray 608, the device 600
and the raw fish 602. Alternatively, device 600 can be individually encapsulated in e.g.
plastic resins, and placed on the tray component 608 rather than being embedded into

the tray component 608.

Figure 6(b) shows a schematic drawing of the device 600 embedded into a
beverage packaging 610 by encapsulating the device 600 in plastic resins or in a plastic
casing to form the beverage package 610. The beverage package 610 may store dairy
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rat her than being enbedded into the conpartnents 704.

Figure 8 is a schematic drawing of a device 800, for
wex@sobiE9lin the formof the device 212 in Fi geeBESQL0)/000291

the device 312 in Figure 3(c) or the device 400 in

Figure 4a. The device 800 is enbedded into a storage

contai ner 802 by encapsul ating the device 800 in

plastic resins or in a pladfic casing to formthe

st orage contalner 802. Perishabl e objects, such as raw
proglycl, SHehra ik BT ¥eau qr frut w&ceétwafarep%rﬂfﬁﬁ'ﬁév StR4 RHrposes.
Thenmv@t@erpdch@e‘ 6 BB BE eompfisd Q@la@ﬁﬁ b@ﬂahéreorq&apeﬁb& the device

000, o U peerdin 614, Rt el BE; HEvess Mt icatiete  iobinvaly
encapsnﬂaigdalrcegt plasiy reSD2, amd bEysndahweemmg) mﬁﬁmﬂrd@@eipmblaaging
61odgﬁe?fhgﬁ%g‘?ﬁg%ﬁ{ﬁte%&er 802. Figure 9(a) is a schematic

ce 900, for exanple, in the form of
the deV|ce 212 in Figure 2(c), the device 312 in

g*@ﬁe (s%)n\gg Lél Cf‘ch@mgt?cvdrg\ﬁm %‘Pa'o‘éw%& 956 gBA%m-U]ee i B of

enbe nto a tra onponent
the éﬂ\d@@gm i Figgrot e, H@\FIQY@GQU@ in Figyreasic er ihéﬁeM@e @00jim Figure

4a. ﬁ‘lw%séiévﬁ:eg %b"bge thacfa@ rlﬁnsESQ‘rafer&ﬁ‘nﬁém%&em4 8105 reffig&rator 702.

pl aced bel ow a bl ock
Eacbe?‘?‘é@%gpg 'éb?r@E‘f%degu'é‘W gger@mqqr@]engd@4 afr heyirefppergton by

enc@;ﬁbu‘eﬂlﬁ% hhe elkvied 7006%%%%t|c g&&ls?&/ inC& piafic '%ﬂﬁ?%hﬁ't@ﬁ@ﬁln the
eril s €obj ects are expas
comPRGRE Rt \F RN GDIRT GUEh gt 1o (0Bl are placed i the

conpanineatsi T §uabmhbhe rd@gﬁe@ea@oatetfereﬂmdmtramaghm field from the
0,

fr ness of t peri sh cts to slo
dovgg RSP datFe R 0= oV PRB 0T Chron niel iR snable
objedsvio eaaiStaiD feshndss df il peridbalble pbjentsa@mhatvels} devied TPO can be
T [ ' tra rather, th
i eETHIR 1B Pliefof5he MY, 8%, [k ghy bR s
rathecthemheing etbaddargniofthe mmwm enbedded into a

| arge container 912 by encapsul ating the device 900 in

plastic resins or in a plastic casing to formthe
contai ner 912. The device 900 is placed on the base of

h?l@?é"ﬁ"i‘é Q%Ehe?ﬂzgnc"mé\ﬁlh %PX Jé@lcé‘%gﬁl foPetfth e, lih Wff%rrﬁ%‘# the

t
f|S|ngtra ers. Peris ECtSS i: as raw

devigg 213 incFighier ). e devine %&Incﬁﬁurqe 8t) |0hthe|1teva§@rft0§| indigure 4a.

The Ybdice Eb@ isleMbEIcA0Rtol 5 stBRYEdoRRREr SUS By teh@épshréﬁn? the device
erls habl e obhects are exposed to the immagneti cal

800 plgsiapEis €6 thPlRgiigrasing t9 famdhe pioragetsontiner SRt Rerishable
objedl%}/sm 20/ AsHTB N bR ﬂa&étﬁlnfthg%tbwg?esc&ftalhé}esdd}eefol rgaﬂlba{l@the
fresOb ggg u hgtAlgtar%rh% {gl \égjle%t[s agﬁ\ér@%ﬁ Oggecv?cgnggo I ch':mI \lg!e |H3|Vld¥1ally
encapsulated in e.g. plastic resins, and placed in the storage container 802 rather than

being embedded into the storage container 802.

Figure 9(a) is a schematic drawing of a device 900, for example, in the form of
the device 212 in Figure 2(c), the device 312 in Figure 3(c) or the device 400 in Figure
4a. The device 900 is embedded into a tray component 906 by encapsulating the device
900 in plastic resins or in a plastic casing to form the tray component 906. The tray 906
is placed below a block of ice 902. Perishable objects such as raw fish 904, are
displayed on the block of ice 902. The device 900 is positioned such that the perishable
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pl aced on the container 9 12 rather than being

enbedded. Figure 10 is a schematic drawi ng of a device
wao®e/osfier exanple, in the formof the device PARSGI007/000291

Figure 2(c), the device 312 in Figure 3(c) or the

device 400 in Figure 4a. The device 1000 is enbedded

into a container 1002 by encapsul ating the device 1000

in plastic resins or in a BRastic casing to formthe

container 1002. The container 1002 is used in frqezjn%
ObJE@iS iaéqq@?ﬁloéefbb] etmagngienlly dnterigied savth Tormpetiofigld prajedipy from
thel dibvtdaegomfat Abintlin #RORHPRER bNHI éﬂ%ﬁalﬁ@rdb‘ﬁ%@ema%d to slow the

ects and the device 1000 are ?rozen to mainta

meF'Féé Rigesls ther bPﬁ'é Pdre aprEeppliedt devics Sfhicen die t'IS“V'dua"y
end@ﬁaﬂatf@@ i |(’jé';‘g PplastEhading, @b ?@ﬁcfegf 618 3he tFE\!S)eQGBfi%tﬁéﬂ ﬁahl Being
nt erfer SO magnetic field projecting fromthe
emb%({ﬂ%ggﬁ(igﬁdm\x/?soef ound to increase the water binding
strength in perishables and reduce water

Crys élﬂl lé at '%’ 1cf at%ré)r%m O(If tﬂ@t lics rg\éilt bedtd g tth a large

caus amage 1 n rrozen ood er na rve
con@mrc%mecamlaneg itreddeniicu20 in plastia pasinsatranl ai masélcg:asmg to

for kﬁi&dn&iie‘?%%%srhe%@w% 8 ?sdpléégdooﬁtﬂS b&é’é‘%ﬂhé‘ 85nt%i8%12912 which

ed 1nto the contal ner
ma}tbg ysed ip rolddrugks éh@ﬁ%hmg:trwgw Reishblg obisgiscasich ag0aw figh 914

areSt&EY '\AF'&B dr WithB@t iEOFMH! cdniiindFBARETHE déx'}léél 96(94 fsepc?s(i)c%ngé such

b), the device 212 of Figure 2(

re
aH@@:JR?é'S'?i’P éPJeFtﬁﬁu? &xpqsey tp éh%ma@@ally mt%rfeaeob ﬁ@lémnéﬁgnet'c
fieldl b@?cﬁrhba@@ﬁ tﬁ@ﬁé\ﬁ&emo tblrﬁa’an@m lﬁBQ@Bﬁhés@tdf'ﬂﬁa ,sen%hgiﬁa loBRcts.

| astijc re i ns or %6% astl ca5|qg form
A'teén%ws'&@ vige) g0 CP'& e'J?QWtS‘P%”Y ¢ P\?\h"ﬁt@ 11F49-¢ ?ﬁt'&l fggigs. and
placddl oh tBé a6rRaihdOb 2akthar thah bbitg eAbedd&dtown) . Thew ne 1104
in the glass 1106 is exposed to the nagnetically

interfered north magnetic field projecting fromthe
deWigiee 100 aagetlematid h@mfgomfea tievtart €@bObYortexemplay ircthe form of

the %j%%ge 2f % %u%@gl (i ée% ﬁ&';%gd}g:%r W?&:?ﬁ £ hﬁgdge?@:% 4@8 in Figure
4a. Stheudsvige 1 0R08s efnbEd@swr mtcize wpniaimet H802 by ienea&utiog the device

100'6I lglﬁa%tlg('é%r?ogb E%dglgsﬂcnéa%f %t%efs ﬂ%“!é&ﬁalﬁé}%% The contalner

enclosur e ncapsu evice In
1002ds iuped iy fréazing mﬁr@bable Obmtsmich @sfrewrfish mﬁdwﬂterl‘rmg in the

cont ertﬂgﬁ'cﬁgtaﬁrﬁngaﬂﬁe?{é{sﬂgﬂ Ctﬁﬂgcf’é B84 1R 8Byi 1@0(W3P€frozen to

gl ass endant 1 onprises a fast
maifigin Feshnessh of tag rﬂeﬂﬁhaéﬂﬁg Oblﬁc’@t in agditiomdo tkeeping e thggshable

Objmt Tﬁ@m@?néﬁé&ﬁhhﬁérf@FeH%Uﬁqnéd?meﬁ@ﬁeleI%ffecﬂh&ﬁ@m]tﬁQf}ewce

endant can be nmoved from a rest b;DOSI tion at
100D igsiiaas (D Eese H e indeSEngdun Regshabigsrangreduce water

cryseafdatibrPBnd Growiie at whide cils2fs thBt édiBe bdtecdll @ sagtaR 4rozen food.
Alternatively, device 1000 can be individually encapsulated in e.g. plastic resins, and
placed into the container 1002 rather than being embedded into the container 1002.

Figure 11 is a schematic drawing of a device 1100, for example, in the form of
the magnetic structure 208 of Figure 2(b), the device 212 of Figure 2(c), or the device
312 of Figure 3(c) is embedded into a circular disc-shaped component 1102 by
encapsulating the device 1100 in plastic resins or in a plastic casing to form a coaster
1102, for example, for wine 1104 contained in a glass 1106 or a bottle (not shown). The
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Figures 13(a) to (f) are schematic drawi ngs of a
devi ce 1300 according to another enbodinent. In this

| wepdsdsarent , the device 1300 is provided separBtBEg2000000291

use in treating perishable objects and |iquids such as
wat er. The device 1300 conprises a plurality of
magneti c structures 1304 arranged in two rows al ong
the length of a flexible skpport 1302. The nmgnetic
structures 1304 can, for exanple, be in the form of

wing he0figihetdlasssitioGds exgosedgo ithe riagoetisally injerfemegcnorth magnetic

feldgﬁgr@r@n' ‘%roﬁ@%‘a%%& %o‘%gfﬂ%"réfé.%%re%te%eéy tAé dERENe100.

_ ormed froma single piece of magnetic
mat eri al. The magnetic structures 1304 in one row are

di $REsed2 A §JP|8mfa{|@?fﬂamr% o?lémé%b 1286 301 éxafidled b wethe form of
arrangenent with respect to Iy Struct ures
the magRelicFIBEreO8SY FIdue 2tbhey tf‘? QﬁY'fﬁ i & ?s?f;fcw ¢ 2{gjgpibedded into
a retﬁﬁh?ulﬁsﬁabéd @héldis’illré t 300by m@elﬁlamhgsﬁaé ldi@f/ld% BSplé,ﬁ[M'esus: br in
a e devi ce attached to objec
2 pleglEaING I TS PR 20 Y IR e el syt o 3
wmdvglagmzloanmrpéndemaadm chmstisresczt fasenihgdbedns it treatormivé e.g. a

wat er d 6.
Str"@cﬂ%ﬁ&f’l allo V& {‘%ab %F 8¥%bl)§ h@ﬁt %u\?é@'élé%s%moﬁ‘ The
pendard Moo h:anlbenmo@dla'mrs asmst/vnosmanFatglha agg (1BP8 oA\the wine glass

120??03%ﬁ%%1d;€&§|t%n Hﬂ%ggef\ﬁlﬂe trhle §§12"o4f' el d projected

evi ce rea ter by reducing the
wat er nol ecul e bi ndi ng energy to i nprove water heating

ang; é)é I 5% &b f(\;)cér%ngdﬁenélng rARhbY &k Yo dbh& deud %c&%% to

can round a cylindrical portion of

anotr@herabwémems Ugh'é§“§4@6lmﬁrﬂ rhepeg)igee! @g(l%))roqueg éﬁ%ﬁ’fﬁiefyéor use
in tr@éﬁ’\'\@ [%hsﬁéblé ij(e@t%Sa‘naelﬁl;_;hidQ sueh aEiwgiere THS d6viceth 80w cdhigrises a

C-Cis shown in ure 13 Each
plurahty gt rageeisHONERS 139 SU9er dr %rﬁﬁfﬁe Oﬁgg%qawﬁ&é@d"ex'b'e
supfbtt 11902 Ofhet mﬁgmg%bt@ré?st 13021t ¢Hre f3r3&din{ple, e dNtheferm of the

th |
maqei G SedRep R0 BLF BUSCA)- Freh maghety ¢ eV, Sodf Etvpissl e sot o
magg'les @@ﬁﬁdtsbfﬂm\ﬁbrfrﬁ;ﬂ feax ial slnggw pleag o mayBeis materisihde magnetic
ash I nes In 1 1 .
st 1 5a e 201 168 [PsRt hdfR i Elingr 1202 in an ofse
arradfermerti vt reepdct tontbe nsdymetiy strectutes pa&eh tbe othep rayf. Thedlexible

SUPP&'E hé(tZa i%%%alﬂggy furdROsk rﬁ%gn%tlc Q{Rt{&urék 4808 %uéf\l}ﬁita(gé( bligd Y300

OSIte t struc
can Emcéitachemh &t Oljects Mbtqur\edlswacass Fidures | 3(@h shpeuthet @ynqerbemg

wra?;:)e%sér nd § §6r{a§ut quéjg% 1'3§6tt51f?%t%e$@c§m&ﬁ§j f&rgxgmtptée water in the

e sup ort be appreC|ate
conghjt &%h&rschematmd@wmg qﬁﬁecrfpwe@flomﬁ'gh@t1?&a)sql?rt9:f{h9r"e§ B-Bis

shoél?i(})ﬁIr fgﬁﬂa Rﬁbf‘&\trﬁ&gﬁ%ﬂc&@ ittBRerbh SR |n?agﬁé*ﬂ?83ﬁ€k§ profidted from the
device 1300 treats the \rAT/gte? te); Iré:dusc}nrgl{ﬁé uwtateesr molecule binding energy to improve
water heating and cooling efficiency. Alternatively, the device 1300 can be wrapped
around a cylindrical portion of a container 1308 as shown in Figure 13(c). A schematic
drawing of a cross-section of Figure 13(c) along the line C-C is shown in Figure 13(d).
Each magnetic structure 1304 has an auxiliary magnet 1305 disposed on top of the
magnetic structure 1304 (i.e. on the south pole side of the magnetic structure 1304). For
illustration purposes, the magnetic structures 1304 disposed below the auxiliary magnet

1305 are shown in dashed lines in Figures 13(a) and 13 (c). Additionally, a flexible
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can al so be of other configurations, e.g. in the form

of the device 212 of Figure 2(c). Figures 13(e) and
wa3sp3|avse schemati c drawi ngs of a devi ce 1310PCT/862007/000291

exanple, in the formof the device 212 of Figure 2(c),

or the device 312 of Figure 3(c), or the device 400 of

Figure 4(a), or the device 416 of Figure 4(b), or the

devi ce 424 of Figure 4(c),2%r device 432 of Figure

4(d). The device 1310 is nounted in a storage tank
shieding pletede.g13uRiniym &ilcagi shown)iindispereddeipe ef the 20xiliaty magnet
130%%“&1% di bﬂ e 9[|x1fld?'y thaBh&Sit306 é)f)ﬁééll@ghé %a@ﬁéﬂ@ ﬁfucture 1304).

roo resr st ant evice. An e

Eacmavesn%éaﬁtruss@reeﬂé%m firs encapgyiaied in PSR ARG, twmch is then
ass&hBIER Ottt et @pRr138812. Figure 14 is a graph,
based on experinental results, of gap distance between
two magnets agai nst neasured magnetic flux density
betiweig Ibetdibﬁrdcw{edmgmbl% thd RvoRGBETr ioBe frdw o f dﬁgséttcystmf:tures

TRVEA MG TN T O

can blso bpa:f bmeoﬁoqﬁgunaium&nb griaghe feemvet the devied 218 10f Figere 2(c).
experinments. Each pair of pernmanent nagnets conprises
two magnets that are of simlar size and strength.
Eaciguods 13fe) arsigi®éh) sreofchemetid dnasytngpa:if a davise 43 Hhdorexample, in

the FolrrH)i)f (J‘@ dé?/fceaﬂalgf F@Q@Z@P Q)r V?‘%)Stﬁfof 'ﬁ'gggj @b gafétﬁg]&evice

pai r has a
400|0§ thyseeﬁ(@bd:rtthvademgar41@mfrﬁqm ﬂ(r_b)mr th%gﬁ\éﬁ%‘lz‘lmfeﬂglﬂﬁ é(c), or

evﬂéﬂSﬁ’ bPERDESHBETHE BBviED ?340"79 nReRetLS a%ftor Pahk container 1312

decreaseS, the neasured flux density of e magnetic
by ¢n0épw|@tm§aihéoded3¢errb§1ﬁemu lé'a$tlﬁ7t EsiNg AP e d?l'asf"héaﬁ'% to form a

watéfﬁ%ﬁbﬁd Ihegl R3ERM A¥ReNEAH bRbii¥ wal&eh&ding lenidif 1314 can be
| er the ga di st ance bet ween the magnets, the

d'Spﬁ?%'f‘é'Fe§tﬂ@9 rroninesf3the magnetic i nterference,

which in turn increases the strength of the nagnetlc
field. usi ng the thod as d scr e above
el 18 2 et s o8 Sxppamenar epilf of Bab ARyfieSetween
two MﬁghetSOag'hjns) n@ashied unagedé dux tdenﬁ(ycbetwééretl'@atwodrinagrmﬁs: €The
el enent,s,.in .t

- magpgtd BB ity Ahe 'S PR s BiaTiielt pbeldtcieusr ditanpe of

aboutn25mnrd eawaydrapm étaet magnetgs reueiaee. fved paIBegqfepermanent. magnets were
0 .

wse By S BRI Ll 531 R N s PR B oo o

are pheimilareizegandtstreagithblaecherfitlze m@gmﬂts phithe firss @ais Sap B eragoptic flux

(B) &4fo Eﬂss%%dar?oaéaaﬂ of el FhgrRiL PIROSHRd Baf hggaﬂilangﬂt@ﬁd;ﬁux (B) of

ours In roomcon I ons at 200C.
abostj $QAG. slhriplobservedytiati for fothapaitsnof B@gnets, when the gap distance

between the two magnets of a pair decreases, the measured flux density of the magnetic
field created by magnetic interference of the two magnets increases exponentially.
Therefore, the smaller the gap distance between the magnets, the greater the intensity
of the magnetic interference, which in turn increases the strength of the magnetic field.
By using the method as described in the above embodiments, for example, with
reference to Figures 2(a) to 2(c) or Figures 3(a) to 3(c), the gap distance between the
adjoining magnet elements in the respective magnetic structures can be maintained
small in order to create an intensified magnetic interference for treating perishable

objects.
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is placed on a device 1500, as shown in Figure 15(b),

and i s exposed to a magnetically interfered south
wore@nesilel fi el d projecting fromthe devi ce 150BCT/SG07/000291

device 1500 is in the formof a plate 1504 conpri sing

a plurality of magnetic structures 1508 di sposed in a

staggered arrangenent in a base panel 1510 of the

pl ate 1504. The magnetic s2%uctures 1508 can, for

exanple, be in the formof the magnetic structures 208

in Figure 2(b) or the magnetic structures 404 in

Fi g fe Arg('a) RAL o béé%@ M@Fuh@n@ﬁ r"egﬁﬁsl"sfr%ﬁ/lr@(\ﬂ %&iaﬁg total

one auxi | I ary q et |spose on one si
baciegg revnmtdn &r% gamples Qb@w slied maIMoBRHRE a8 Sipssare P%[Wd "5t about

4.5 ﬁbur@Wro%@H éﬂ?ﬂltlbﬁgat étﬁ)upb@@:—‘% R fir&ieapiph, %vﬂ-@%d salmon 1502

15
is pB :;E;n!l %%ﬂ%%c%ﬁg{)(ﬂg\ hg\c_vg iy I@Hrel g;ag ed)ﬁqlo% tgraemagnetlcally
lnte&&(ed)soufﬁhﬁagr@% &bluq&djest&ignmn H#eD2evice 1500, qaem@ducs aspd és in

the I G B rie 14 SrIoS AR mab e LB oD l<p8Ea in o
staggecairmdrapgerpérd in 8 basd pam@aﬁmjofdye platmeiddc Th@htalgﬁeztroestmetures

150%@%nsftof: S{Ja% QJe ljﬁqg%% tt@f “fa%ﬂ?t'h@stt%ﬁlrr%é bed lqalgigure 2\/9b) or

18 &1 About
the magoeimb stalct\cms 40 Flsurpl 4e; edclopf theempgratie sirsgmresa@4 having

onesen&WQ?/' rﬂag;;:r{eg% dﬁ%@géd @H%n $id¥0bs Y k?ﬁ&fh%ﬁg sfr@ct@@y406 In the

magne e tot acterla count
secmcta%aénrd@ Ay shceﬂ@)alrmn 15412 i plesed ga thst Riates! S, 6@9mpu&6nme@mgle

madhiet41812 H@M@s‘é@rm tﬁé‘ﬁa§é3§)ﬁ*el QQ‘F@ %f tr@' pl&@UH040hs Tsﬁ&/vrb in Figure

second s | e and le is about 87

15(Qf angrayrﬁacmmoqgs%@ the ﬁgc‘@nd P%@B‘@d“‘t xRS tordy gouth magnetic

f.eldr &arébﬁn@ frdin tHeemAgHk @51 T’ﬁb%’dﬁtﬂ r&drdlic ﬁ@ﬂmﬂﬁﬁefs@b@qd Sidbple is
rmn%netl cal | int erfﬂl? & sout h rm%]etl c fie

not CHRRIRCTY TR B {oTeEr Sh% TSt DR RN eseE i first and

n@wmle%@):utﬁ 50\ 16 G0 th mequcaganm@ rrewrsaded salinbe 156z laced on

n |

the B3l {045 SR 10 ek R halh Bt Sieied raaictionepis el sThe
total lmadbeiat doant (Eastbtaeblbwdum’e TEC) bﬁ’ehetfimt eampEnp labsuti 16, 400 cfu/g.
Howe)\(lgr\év:)tl'r\1 oﬁeﬁ %%ctle el otﬂgte %fftﬁe %écc%nd dse{nH) %nes%oglgg %%% 198 about
87 erdufgoandozﬁquialwmﬁ)g dfg; respyctiveigodbel resulta inldive tablenint Rigure
15(%3&%&&@%}%{ erngl{é Fd %ﬁfﬂﬁ&q&é@ 6%%%5?:9%@&@’ gﬁ&% the
lowesh dvahterla geuntomit wf the ﬁlr@aa@mplﬁﬁgﬁi@ﬁ toodrepeiidgs eororared fo the
sec%o%ﬁi th?d’éé(}‘ﬂq | (J;T]P%ttﬁé 25%6 g&gﬁ A ébum @5 %g@? % Xwﬁﬁo@ﬁ%ﬁeﬂc
interderpRad PPeATS Y bﬁa@@e[eragt gf,fqgtl\fp of the three samples in slowing food

spoilage.

Figure 16 is a graph based on experimental results of ice bed thickness against
duration of melting ice: (i) exposed to a device with a south magnetic interference field
having an average magnetic flux density of about 250G, (ii) exposed to another device
with a south magnetic interference field having an average magnetic flux density of
about 500G, and (i) not exposed to the device (i.e. not exposed to any magnetic field;
magnetic interference field = 0G). Each bed of ice has a surface area of about 300 x
400mm and is of about 60mm thick at the beginning of the experiment. The ice beds are
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magnetic interference field = O3 . Each bed of ice has
a surface area of about 300 x 400mm and i s of about

~ wWemishibck at the begi nning of the experi nentPCTh6200T/00291

beds areexposed for about 9 hours in room conditions
at about 260C. After 9 hours, the thickness of the ice
bed not exposed to any magnetic field was about 2nm
t hi ck. However, for the icé®%bed (ii), it is observed

t hi ck f th bed h [
xPRBS 1o oM 91%&?33%30%@@@@%% Repli RE1C pier § Bpscihe tekness
of thelckibieg noSeXp?deI@&ﬁbr@Oﬁmfeﬁ? fitlg mfa@%bb@t@rﬁrﬂdhub% aiow&aér for the

t C observ
o BB 05 ek A TRAPSL 5 e e 2000 it oo
theteby dafmbestraing dhatshe satabbite A&timis rtahmee!br;Ompared to the ice bed
nfSEARRSLAAERH ) (R B Ry 5 T
thicknegpgras thesicg eed radter atl‘@UIShlatabbhi:eZQ ane tbéreby demohdtiatiog itlsat the
rate &%&@Qﬁﬂ@%%&d&%? kel $n GBPRELs fe G’&%ﬁs?’ QHBQ g{%ﬂ %‘?Hg%re 16

interference fie andastron er
demapsgatedbat foerats ef ige meling i ﬁa@lum whest the dee lﬁ@lxmaeg to the south

madr&é‘hb heeridrogid feld Andl & SrddbEPSo R FRYGNSR \finhi‘égféFén@S '?i{efi‘f slows the

ults show ng thermal 1mages of raw
rateegquegg%{h@q)uﬁh%r devi ce and raw whol e fish not exposed
to the device. Thermal infrared i mages of raw whol e

R T3 Ay S 5 s o
rawvwhod!e ﬁel‘pbxpdselrﬂ] (mzhec oadéd ammsgvatwhaleowh At é&tﬁﬁsém’tot Ak device.
t i S Si r e
AR ber LS5 . B S Se o
the devdemewere ajftaindrband ﬁmanﬂﬂaflsﬂsankﬂ\&Wer@fkeﬁbmubo@Fﬁﬂihdltlons
d ngt.h of,, t
o 485 4285 S BSIH ASLE,S47 Ec nd ORuBER P o
A fer @efmmemﬁmagnet With arec@areetec ok alvaut t30men 3066 ai thickiepsrad about

3mm Wk us-eaeTlf! ﬁ% R&RORS gltmgf ﬁ:% e?u%a*@tq‘?ac‘dg\?{d%%ﬁ%%t &BOG

a magnetica I nt er ere sout
The pefrgargnt magned isisiraigs de éf exemplee tf@%mageetweﬂre!cmmaa%l iraFigure

3(b)a'|£ﬁ|é $5RBGRs8E O dév%%m/@r@%uﬁﬁ b 16 %%H?@ét{xﬂy ntef-fén%ﬁ‘ south

device, and thernmal |nm
maggeft'c {ild-Jhest %ﬂf%efora\é{tﬂSb eXROSe tteth?a:ieylcefweae plagedsata distance of

Ocm 1 284 BndBokre, ¥8spdtifely) ohi e RBGES Hind Gh&nal iprfages of the fish from
raw fish not exp osed to the device
each) 3t W?{Stobiﬁﬂﬁdgittf@ae gErals, °hﬁ*@%§@9@'ff iT@Pminaapd A1Qmindisw the
begiasing of m’éearxpmmmr '{'Khé)ﬂab\{]ﬁﬁh rﬁb;l( @%dsﬁ@% theRRGice '%iér@f'u%tassubjoefcted
ermal_ i nages represent ar
to o) pEhe G BT 2t st 1Sed, B8 e oraf oS o oL RRmeRt. Resions of
darkeuslfaalee int thefrratiumeged replesentoarcdd sioviigasmpdratutes.

The thermal images show that the surface temperature of the raw fish nearest to
the device (i.e. at Ocm from the device) remained relatively cooler compared to the raw
fish farther away from the device (i.e. at 15cm and 30cm from the device, respectively)
and the raw fish that was not exposed to any magnetic field. After 210mins, the thermal
images of the fish samples at 30cm away from the device was observed to be almost
similar to the raw fish that was not exposed to the device. On the other hand, after
210mins the fish samples that were placed at Ocm and 15 cm away from the device,
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the device (i.e. at Ocmfromthe device) remained

relatively cooler conpared to the raw fish farther
w@ag/08a1om t he device (i.e. at 15cm and 30cm fPOISGHO7/000291

devi ce, respectively) and the raw fish that was not

exposed to any magnetic field. After 210m ns, the

thermal inmages of the fish sanples at 30cm away from

the device was observed to2be alnost sinmilar to the

raw fish that was not exposed to the device. On the
respadieely [stlhbad geletasely2tammer weoleh eediansheamumped o theafishyeaneples at

s0d aEsH et HEMeRBd Fe R ﬁWesf 4{00Bnt BRay from the device have the
devi ce, respectively still had relatively |arger cooler

largegkfioBies resirRAMBIracioallet e Sfes ApPIES er 20 R away 1 om

the deV|ce The fish sanples at Ocm away fromthe

ave the | e regi on Go
of trﬂfé‘ F@Pe%%%é'g 'jgst lgoFoglirgn'V e rpe)sw]n&h%lstance af wanh a
perigkigs iobpiet @hn esplbdes! innoldegty &e ]i?edtdste byretké rdenicd i (5¢.aeftetive

At ich a .i,.shabl an_be I C
aisBhod) Pl Be TPl Ao T oAl BeBhG it PRt o fuen
as Bd. ast @bf Egilatoh haw kept cdristatt.by t her mal i nmagi ng, where

ot her factors such as B, L and g of Equation 1 are
kept constant. Further, the fish sanples closer to the
deviiuribeh dheefiginsanplesodleskrig theadgvine Ravatan iownpred dydiagon state

co d‘ﬂo%ﬁ\e n?pﬁesfmrtﬁé}%rw FWR the ARViLD Snd B R samglegmeat are
g

es that are not “exposed to any magnetic
nOtEK@SGdt@W?Wt'ﬁﬁ@de experiment, the effective
di stance i s about 30cm away from t he devi ce. Hovvever
it will be appreC| ated t hat the effective distan

varfire@ the abens expedmght, Hierqiepiiie: disRags:is ayt 30cm away from the
devida! BIbiveVENCRIllMROAIréSatbd ehadl tisd EREGIVE HistdricB Wafss 1P (d@Vices of

nd hot f bl ock of i 1802
TR SEaRes B e B PEoaRS T BRG Rer bl ock of i ce
1804 not exposed to the device 1800, respectively. The
bI k of 1 hat i t he. deyi 180
L 58P ab5 b8 e BB A i bR PEGESNEE A o e
devrmg1r860 iaod Binethel o] of iteelB0f mohexposedienthe devii&d 08Q0-regpeaively.

Thet t%%{gf 1%238(?3%1@%%95 s%% t %e%?c% fég)@t.s 5 HQ&ed E)Xé)ﬁ'\%gﬂetlcally

S no ected to a
inteffereddso(ifi gageetitdiek) pnromtesicmﬁlne dedeaiboy (EJ@ure He8(b)) and the

blo%eéf hde®y 8%3& Qrgat iSnot lé?;%s'emt’@ﬁ% e9|% q 866‘ % H gg t;?eé?&}(to]é%?%ag netic

| 'ustration purpose

fi elcéﬁfa@vpse d8(ae A Whemetw drawnr@g oftthe déé'oe déOQ 1szsun¢nm|pg%ﬁde0nt0 the
ice BI()E!) 1862hl%r mﬁé’da%gn Bdrdosd T'ﬁb%(/ﬁe 3660 caM, f&ﬁlﬁ(aﬁi\%}é bE |rf‘1@ng form

gure . When water freezes, wat er cry stals

of tlw qiewcgr.?a\g,m ggu%ﬁh therdquicg 3 é lqlélgal)e ?éﬁ)oortﬂpﬁ device 400 |n Flgure

4a. When water freezes, water crystals 1806 will grow, as shown in Figure 18(a) and this
phenomenon is detrimental to perishable objects such as food when water is frozen in
the food because food cells will be damaged during ice crystallization growth period. The
natural growth of water crystals 1806 without any magnetic interference field is shown in
Figure 18(a). When the block of ice 1802 is frozen in the presence of a south magnetic
interference field from the device 1800, the rate at which water crystals 1808 are formed
is reduced significantly, as shown by the smaller water crystals 1808 in Figure 18(b).
These results show that when exposed to the device 1800, perishables containing large
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phenonenon is detrinmental to perishable objects such
as food when water is frozen in the food because food
waeedos®3mpl | be damaged during ice crystalli zatP@rSG2007/000291
growm h period. The natural growth of water crystals
1806 without any magnetic interference field is shown
in Figure 18(a). Wen the block of ice 1802 is frozen
in the presence of a soutt28magnetic interference field
fromthe device 1800, the rate at which water crystals
amouBas wat@ hiaoe Ieeslice se-coeiatizationi gjeivthinseem yvhep svaigidipezesythan

thost WRi H Sﬁ\rm):?@%@fto fhiRkS8d®808 in Figure 18(b). These

resu en exposed to the device 1800,
peri shabl es containing |argeanount of water have |ess

| CRiglRs PIMPIE 3 drigbaded di @éﬁ%hm@uﬁt@bﬂe@ﬂﬁs\mlibn&ﬁhﬁfg the effects
freezes than those which are not ex oserg
of mEBDBto FSTHEICE Groyiales S SROOHBITOR WYBRY Fesseale water
drop‘&éﬁ blPet SxfdesD ash rn@égnaﬁbdlliﬂ intefdres ssuthfmaggtiefield, a magnetically
ence

RET Cr it AR T e
anglea@nahé Gabdily watte tfopletsl weoa plotted gageinist vaii@lsdsaraple points. A
oA P 5 008 ST o o
surfauegl 98¢ isoghawnen Ewm 1¥bhadhe ICOIEtﬁ@[ﬂnGlGQ Oi\éw@l@watetr depplets on a
solic ﬁl%’teng)tg)o\éga 1945 $aMse ccﬁ\%gggé dfgbrﬁﬁa eem%(/é et aMéRGred. The

contact ang a sessile water
horizbmtgh lbet in1the Fraph raprgmrﬂa&@ me@yvalde shibgrrontactarglpsemeasured.

The H3td ?rr thy\@ft q@d%ria&t trf'én&aﬁﬁ (é%fm;ﬁé%%h"lbﬁr wah ef1) Ghens efes cotact

a so expose to the various conditijons

pl a
anglge of ftheoéfatea@'&p@t%\ﬁraé weE gt xPoseth o RBY iMAgRELS Tigldr The, mean
conttc\&ear@r%hsérﬁ;ﬂé gﬁnﬁﬁér% 1t i€l 1”'6@600(@691 erhefdstdm the Riiddié region of

€s neas Th { t
the GRRBIFPEaIA STATHEESISA of Botel FreiRin e e b AT TP Agrple
numBEr 1% \Miﬁ Reéreth@pict ® thbaleviee (RotrehbwaX pitls @d atppr(mmately 350
gau%n:gga:glggticakl)blrgaﬁqr%de agdh a?n%%g{' crﬁgldgﬁgpgg?%%% ﬁggﬂ'{p d%mm away
fron? mglvfarercrfrométe Treapbars bovscttangledonsamale angbes 18 togitieabout
et e_wat d | et
orS PR 5h BRC FedOh S B B, el BB 2 e
dropdp Bfﬁcxn trratvmltey dBdlety dasmsple numbere2d toal39) yere expdsed del the device
rt t d
B Y B R iy ey g
fieldndispweed afl abaud 130mmi awaybisern tigy weter vﬁ@leaa & meam éorrt@ﬁmngle
for sgrﬁ_%ko,q_{r%er% ? Eog\{gﬂglgbga%\gs the contact angles of water

e water droplets (sanple nunber 22 to
39) were exposed to the device (not shown) with an

ggﬁ';hﬁ)é'bg@én gipl\égr%égtagr%@@?s denhBHIRSl! that d MabhdteafyahRefered south
magnetic field mcreases molecule bonding energy of liquids (e.g. water) such that the
water droplets were able to retain their droplet shape better than the water droplets not
exposed to any magnetic field, as shown by the larger contact angles of the water
droplets exposed to the magnetically interfered south magnetic field. An increase in the
molecule bonding energy indicates that the chance of water escaping from perishable
objects will be lower (i.e. lower water activity) and hence water can be retained better as
compared to, for example, perishable objects not exposed to any magnetic interference

field, hence making the perishable objects firmer and fresher. In addition, an increase in
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field disposed at about 150mm away from the water

dropl ets. The nean contact angle for sanple nunbers 22
W@ 2008830131 about 89. The above experinental resptT/SG2007/000291

denonstrate that a magnetically interfered south

magnetic field increases nol ecul e bondi ng energy of

liquids (e.g. water) such that the water droplets were

able to retain their dropl 8 shape better than the

wat er droplets not exposed to a magnetic field, as
moIgwﬁho@nq ﬁprg;aqegéqzesd/@{@ra@qnvw@dégow dQWﬂgtl’\%CéYlty of enzymes

andViBRirR iR 65R028% FRuft hBe Heﬁmeﬁﬂgcaﬂ fods érm ﬁrbfeﬂseéﬁvéﬁﬂébgously
rranetlcf el d. An increase in the nolecule bondi ng

bec@'ﬁé? g%P"Yef'id f"@ﬁ?%%het fpod sqfure kpsie ea”tS‘f aWHlaeFa%%}ﬁﬂt?ﬂfWS'y be
retafrreanbem%rlt Elﬁ?ﬂrtﬂr eth@bme@ta§e ] I\Matebeodrﬂwg[) efdrge mdyogv@\g down the
Gtivi y nce wat n be retai etter
metlSh il e S8t ae fbeieh 51 Puflatonis food
exposed to any magnetic interference field, hence
th bl ects fi h,

z?r} grbe o%gﬁ% %hgea SGEOP(?‘Q%T&XB%?ﬁd {og?g\ﬁ c{% %neélﬁe& lg{erfered north
magmdcl Gald hawe emalter comtattangled cempaeddothe water dropletm that vedre not
oxpGEAY BTy Hithnblc A Wtk GRS ndtinS et borpitiG enorgy in the
wate] mw@puleq‘rlérnuea bemw@@medoAmakemagtOé th%ml%wl@nw@m energy
has&HY %Bb@éﬁ@%@/togﬁcré%ngd fAnmbBRLhies bor’\:di'ﬁgf BR&r ytg}ﬁi can result in

I NCrease 1 n I n eneﬁg%
fastaiefiehydgptionaad gridatien Pﬁt'@rpqr@ba @b@ﬁa BF%JWWEaﬂ“e melting

ratedsitideV(i.bi &P insHaEe FSwWRSH Sativit dﬁ Ninl dhdfti@ﬁdthe%aksﬁa&hbleéule bonds
ha dropl ets expose netlca

nd, the
in “FWE’%FW‘é‘r %%WﬁE?F t37 %@?{@Erﬁf@dfm é'?edreﬁél%t sqfaﬁurfe?e éﬂﬁ‘f’a@f water,
canapgues ﬁlt@m}l@é@ﬁyt 6 t\/\{é&er\/\@hﬁrdﬁ‘pr!nﬁg&_/d (fjtﬂé I’:ﬁtettrﬂtslfer in a
0se 0 an i C s i ch i,ndicates a
neafoeIgIcrse BT o bRl G veion flav da e Hdin ur e
have been weakened. A meakening of the nol ecul e
b 2515 gl B aF R b SRR e o
heatligdmsthran Boepamnwa@ex stdmetgedanloéxuphed tmehe slheibé end by acomsn water
storggedtan[z %t%gtcﬂ] #g dEUESe g%pgétplgyr ﬁ\g dg\a dé ?5’1 gé irfshall@&l elther Sy dslde

rease In water
or insideeg nba-nistallis storageitenki. dfsthe @ma%tanhtlsemada@f metalllc materlals

the %@V@é‘% I %f@gbgqngtgﬁeﬁgﬁgtthg rét&g%? Lﬂérfkaﬁgca&ﬁ@%é?é‘lli@fmaterials

er, can reduce Vi SCOSi may
attenmﬁie orgnetifigidsadn thiseiprdmenty th@ drvigei ysed o pimilagtoghe deyse of
Figu?&8(t) %th%h&eshﬁﬁtof‘fl‘k’]é!&ﬁde' QfcH 4L¥évided dJf RyURQY A(bm 4(d) can be

pr ocess. ure IS a graph based on experi nent
useqi &% qfhes egrrmam@t% Hdengater ipagrosed to @amaeraeé'ﬁglwemtqrfﬁregnnorth
madPRBE it pPdjeing FREEtheaRiice X TIRS 8betifchBRE redaNd Sifovathat the water
heat?nng gghear\]/iovl}?%i?frered significantly between the tank with the device and the other
tank without the device. With the device, it can be seen that the movement of heat from
the heater source at the right side of the tank to the colder regions at the left side is more
aggressive and faster than the other tank without the device. In addition, it can be
observed that the heat movement spirals more prominently with the presence of the

device than the one without the device.
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storage tank wi thout the device respectively. The

device can be installed either outside or inside a
wmooesistial | i c storage tank. If the storage tankCT/SGrade00291

of netallic materials, the device is preferably

installed inside the storage tank because netallic

materials attenuate magnetic fields. In this

experiment, the device used0is sinmlar to the device

of Figure 3 c). O her designs of the device, such as

devic84ansify fegeffast of thy dP\dC@fPG)th@a?YeE?éJ heating jimpraverent, the
chaR g RALABEkE e WB@ rekRA dftSr @@Hmﬁ@& éf%eatIWB'kﬁ&HtBé heating

interfered north magnetic |eId ct:){\gg fromt

elergenyjie an 0?%3%5?;%?’%%‘ et canRiing % eht ﬁ@“(ﬁa%?mws a
grapte atasemgolb eRpatintahtal dedditersndwad gine fefféétﬁltdf Ynd@ENE eferidiénce on

wattar \gratt\lrk?:rﬁgt e\rgl(}é geq |§t ?)?ngtﬁcri] %at agh-ptvc\)'l?téiilyoa%}/éctehaend when
the nm@teerie nbt axboie&iab thes dmutdm@shmit/ely Eiwemnmbntahﬁewitsgﬁﬂow that
[ f
the ‘3{/%?1" te? {%?n e?aQUrre er%g:;f@rghé; %d'g@ %)St% gt{i;l;bnt%% dew S gttagstlgally
hlghﬁrttlhmuthetSIampdElemeh atenneidekpo$asinto the dewine by eunbawrawdof about
7ed,hat the heat novement spirals nmore promnently with
t'he presence of the device than the one w thout the
device. To quantify the effect of the device on the

OVEf B tHEBYbEMEMBS QUKNE NShow16n FGNEs 2(5‘ én“d”@@r H H&R be

was recorded after 60 m nutes of heatin

obsgrveg\ihat ky exRasinggvatek taatmagietigally ﬂé%rfeg?% na@emﬂaﬂ@w field, the

watbdiB kabfeOtat i ih tasler Inb ithe B8nsIr JFAKE heathth MY Bolderke§iBAYVE also
a graph based on experinental results showed the

fastgkfect s of magnetic interference on water tenperature
rise when the water is exposed to a north-polarity

rodiible PAagvs THVELeRin s SiFPRE ol Retirlnd i Svce

for tmeu‘r@l perishtisle dbgeqge batiguids. rAiseteboZZ(]Qhez siagiel }ﬁiSces)of)mHgﬂetlc

h
matgﬁal |? Sroﬂ ngcha\gjlugal %?F %I(%(F% 2& %égtylzﬁge@gb?rﬁgnt ﬁ'ganpleces with
respmetaawhaﬂhabs irthibite8 Huriky the briaakiek pfethlermagrmhc nmlai At step

220%539}el?f)%g%é;ﬁlcr?grg%{grt%:c}o%fbr@iﬂg ti‘?e aué({élscoé lﬁfer\n e?@ té’r%ﬁjlstfgﬂed
magnetic field, the water is able to heat up faster

ang; {fepd 'éﬁﬂélegfedoéy Eklﬁé?i hgeCt 48 dRR-QRSvArBtions
SR

al so owchart 2200

aster.
and(qr|mgq'ficatl¢n$gmay \ hetmads &1 tffeaerles%rétlnvﬁjﬂw @sgpednitbe specific

‘ emﬂddﬁﬁédt@%tﬁ&ﬁt' @Jﬂﬁmn@ %Qﬁé SpR or iBHpEDF e ieRiLr2 39 Droadly

a S|n$ pi ece of nmagnet
described. The present embodiments are therefore, to be considered in all respects to

be illustrative and not restrictive.
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material is broken into a plurality of pieces. At step
2204, novenent of the pieces with respect to each
wW@ee3a4181 i nhi bi ted during the breaki ng of thePCE§GEHDT/00291
material. At step 2206, a magnhetic structure
conprising the pieces of the magnetic material is
formed. It will be appreciated by a person skilled in
the art that numerous vari &fli ons and/or nodifications
be made to the present invention as shown in the
g‘—&@é@\fl c enbodi ments wi thout departing fromthe spirit
or scope of the invention as broadly described. The
present enbodi nents are, therefore, to be considered
1. 1 n Alnethes pefabdcdtiog edévideufor t@tting parsthabletobjects or liquids, the
.ve. CLAIMS: 1. A nethod of fabricating a
me%g(?/ké'*eq&? get reating perishable objects or |iquids, the
metbreakingapingleipiege obmeghaticgnateridl ingd e ppiraiteofgfiecsagnet i ¢
mat; :
oo hBleindn B et il BLEEER cAdh e duffl the breaking
oftfemmiaargetlpmaatwéawng of the magnetic material; and
for
{ e 8 AR ol SgA R PRES G fpRUBSEACAD
claim11, wherein inhibiting novenent of the pieces

2. CONMpNel rﬁ@ﬁlo@ra@VdIQMBQ iR clalf YU e Rire BRIt mbSndM G ¥hd Bieces
mat eri al rlortobealngtthemanetlc material. 3.
I

compige BNk e Uik RlEenh OB the maBneln kel pHe 1 Rieakiag the
magletiodBiteri@pnpri ses at | east one adhesive sheet attached

al ong at | east one surface of the nagnetic nmaterial.

4. The method as clainmed in claim2, wherein the
3. fi Xfthermeetbbdamdbinedripriameg, Whaeciadhemitwe cdmait sombiisoshe (bast

h
one 08 AR B BRSSP BAE o
adhesi ve sheet is an elastic plastic sheet. 6. The

4. mtﬁ]@%@tﬁ &l @id@rqeé.l th gILaf?rlu 3 @ge?’%]l-?{h%' fr}(ttﬁrg I&hg}ﬁtéoﬁ”n risesg two
pl astic sﬂeet 'S woun osi'ng surfac eIt
adhesiee phegtrcatiashethaleng epposing surfaceset Hma@wecbbmawwl in any

one of the precedi ng clainms, the nethod further

conprisin
r:rl]?le method as claimed in claims 3 or 4, wherein the adhesive sheet is an elastic

plastlc sheet.

6. The method as claimed in claim 5, wherein the elastic plastic sheet is wound

around the opposing surfaces of the magnetic material.

7. The method as claimed in any one of the preceding claims, the method further
comprising:

forming the magnetic structure into a desired shape while substantially
maintaining a relative position of the pieces of the magnetic material with respect to each

other.
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form ng the magnetic structure into a desired shape
whil e substantially nmaintaining a relative position of

wao bh@spsmEees of the magnetic material w th respePCt/SGm07/000291
each other.8. The nethod as clained in claim?7,
wherein the pieces of the magnetic material are
initially unpolarized and are nmagnetically pol ari zed
after the desired shape of 3he magnetic structure is
fornped. 9. The nethod as clained in clains 7 or 8,

8. whet's Methodmsrdaimee imalgine?i whereinube pieses of thethagnetic material

aredlambll)ﬁdw;ﬁﬂﬁﬁéd GAITRINE $RYNeREMY bIbRkPaffitRRO rd%a%vélp%teaof the

g c% éke wi th_the desired shape; attaching
magpeis sirtetire s famed s uppor t such that a shape of the
magnetic structure confornms to the shape of the
pr The thod as clained. in claim9, wherein
0. Bt e e e SRLDG N SAE o et fRing i aieanete sructure
lntq:tbﬁpe$tlsad$hapeafmnm@ethe magnetl c structure against the
su Ay v he net hod as
cl gﬁgn\gzcjfn R@dho prﬁgl ﬁ%h‘? %eSfGJ &?F@rel n the
desatiaghing Hma@ﬁetlc bieuaturg hethe supportisichrtiatiasshdpgef hieaRgmetic

trifur@ESTGHRNE od as clainmed in any one of
Srclglns 71to ?Ti %§§ﬁﬁ % desi red shape of the

magnetic structure is substantially gl obe- shaped and

10. COMMel BEM0Y 4R HANBY HhaRRAo! o\K/h %&@h’iﬁg th@ﬁn@ﬁhé’t 16 strycture to

struct ures havi ng opposite po ari
the auﬁﬁ)%ﬁomﬁ”soﬁ?yw'@ﬁ@m@fth@Ir&ﬁ‘gﬁ’@t’q str gctg@ agéieat éhe supgort with an

adhBsigysidet Structure conprises at | east two done-shaped
or arc-shaped nagnetic structures having a sane
pol arity stacked on one another. 14. The nethod as

11. c| dheenkthod anylamng i0fang baé BB cldiniso7 & 10MRRiRA tﬁeh&‘es.red shape
stanti al pl anar.

tructure i s, su I
of ] lﬂ%%'& '%gts%ﬁugﬁh%%m?%s% Sharcsh af’ﬁ% pr ecedi ng cI al rrs
further conpr|5|ng prOV|d|ng a shield elenment for
sh side qgr. a de of
12 SR Pa B oy SheSt SR ZRL B8 e snove
of tl‘@l raagneﬁ<5§trwuﬁee§ substaatisllyigtdbe-shbpekatd campises 8o adbme-shaped
or arc-shaped magnetic structures having opposite polarity.

13.  The method as claimed in any one of claims 7 to 12, wherein the magnetic
structure comprises at least two dome-shaped or arc-shaped magnetic structures having

a same polarity stacked on one another.

14.  The method as claimed in any one of claims 1 to 6, wherein the magnetic

structure is substantially planar.

15. The method as claimed in any one of the preceding claims, further comprising
providing a shield element for shielding a north pole side or a south pole side of the

magnetic structure.

16. The method as claimed in claim 15, wherein the shield element comprises at

least one auxiliary magnet formed of a single piece of magnetic material.
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| east one auxiliary magnet forned of a single piece of
magnetic material.17. The nmethod as clained in claim
waeggosmsiasei n the auxiliary magnet is a per nanePCT/SEHN®000291
or conprises magnetic material. 18. The nethod as
claimed in any one of the preceding clains, the nmethod
further conprising: disposing a plurality of the
magnetic structures on a néa-pl anar support structure
of a desired shape. 19. The nethod as clainmed in claim
18, wherein the support structure is donmeshaped. 20.
17. TheTHeahE®dd as clalnfdd e dlairm 16) Whdrein 1 auixillkdy mbyhdther permanent
an additional shield element on a

ma@%ﬁ@é@%*@%ﬁgagéh?k&9§ﬁ%ﬂbrt structure. 21. The nethod

as clainmed in claim?20, wherein the additional shield

.8 ek BB b oo BT 0 i
compuisingi ses a single piece of magnetic material. 23. The

et s rsff‘lg Oaﬁ%@’aﬁi?@f {8 rAdhhef @trtﬁur&@ﬁg Qg@ﬁ%&g s&%ﬁgtggtiriugture

furt rising encapsulating t vice in
of ardesiredshaPei n a pl astic casing. 24. A device for
treating perishable objects or liquids, the device
conprising: a plurality of pieces formed froma single
19.pi el Bethed@reflriadainetipil) Tanwheel HsvetRpatt Bruciu is’ dome-
shaptgces of the magnetic material with respect to each
other is inhibited. 25. The device as clainmed in claim
24, further conprising a fixture elenent in contact
20.W tThet methodese slaimed heclamgnesice retfarhel cdn®rising providing an

Lnhi biti nmovenent of th ieces Wth respect to each
addiopil Shiel Sle Rt SR osge v i g Aot uP i 24 o 25,
wherein the fixture el enment conprises at | east one
21. 300531 Y8 BNSR! iified TSIV AE Subai! AL Mol Ui fibnt is
or , erern e fixture élement conprises Two
macediherg imedalsheet s att ached al ong opposi ng surfaces of
the magnet elenents. 28. The device as clained in
clains 26 or 27, wherein the adhesive sheet is an

22. ¢| aldei meplodses claimedtn oEm Ahewkrseincteagddifianashieldn element
con?ﬁigé% B gle ML ok Mabh&ichastidic sheet is wound around

23. The method as claimed in any one of the preceding claims, further comprising

encapsulating the device in plastic resins or in a plastic casing.

24, A device for treating perishable objects or liquids, the device comprising:
a plurality of pieces formed from a single piece of magnetic material wherein
movement of the pieces of the magnetic material with respect to each other is inhibited.

25. The device as claimed in claim 24, further comprising a fixture element in contact
with the pieces of the magnetic material for inhibiting movement of the pieces with

respect to each other.

26.  The device as claimed in claims 24 or 25, wherein the fixture element comprises

at least one adhesive sheet.
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opposi ng surfaces of the magnetic material. 30. The

device as clained in claimany one of clains 24 to 29,
wob@BeB19t he pi eces of the nmagnetic material fPRPCTBG@2007/000291

substantially planar magnetic structure. 3 1. The

device as clained in any one of clains 24 to 29,

wherein the pieces of the nmagnetic material forma

done- shaped or arc-shaped #fgnetic structure. 32. The

device as clained in claim31, wherein two done-shaped

or arc-shaped magnetic structures forma substantially

27. 9l alpg- &b@@%@ JHREEEIN Gaik RUGE B5 auhérera thixtGR BeRBRRBMprises
or arc-shaped mag netic struct ures hayvi rll%q%p osite

two gghegiye ghee “a?'PF‘é’ g posing eyaRa g iR lgmpents.
mherein at | east two done- shaped or arcshaped magneti c

I res havi n . Sgne p are. s d .on
c#‘ 43S ‘f'ﬁ%‘%%ﬂ’gk?i ‘g@mﬁsféc ??mw $rhina ‘ﬁﬁ‘? %‘ﬁ‘&s% sheet is an
elasnbalasﬁc%et.o 32, further conprising a support having a
profile wwth a desired shape, wherein the nmagnetic
structure is attached to the support to conform a
29. shdihe deice he clabggrbinictaing 2B ehareio thoekhsie sheapie wotind heund the
Of I | clainmed in claim32 to 33,
Opp%'gége‘frﬁacte}%gﬂrl}glﬂﬁagglgt‘gd@?rﬁ%lture Is attached to the
support with an adhesive sheet that waps the nmagnetic

30. St FifelddliRe %' %Iaﬂﬁéd ﬁ"nrh"l’anﬁ 8l 'ol'lg opélaIH%QﬁtH %OWBere?thhe PhRes of

device as clained in clains 34 35, wherein the
the a@gnﬁt@dn@ﬁraaiéorrrsa ﬁ#’é’%@%"lﬂd’bﬁé‘%ma&“?f&ﬁr%‘ﬁéﬁae 37. The
device as clained in any one of clains 34 to 36,

V\,hereln the support is nade ? pl asti c. ﬁ8 The devi c:?
- as Tbp4levics a8 Flaingd Shamonecef 5224}‘[9@93\?/ erpmli.lwp,é)[leceso the

magﬁ‘i@ﬂ@ﬁqlaﬁdnag‘oﬁn shiofleckhaped®drc ERdpetithagridtiv str@cturer t h pol e
side or a south pole side of the magnet el enents. 39.
The device as clainmed in claim 38, wherein the shield

32. el amendevivengy claidsedain tleims 81,0mieerainxinoi dorye-siageet orf acishdped

of ..a single ece of etic terial .. Ihe devjce
mai€ SLAReS, BT e, s G TRl dngoitte, 9 RuiFel & oo
domiesshappd pnamahapathygagrietio stracimes havsg opgpsie polaritt er i al .

4 1. The device as clainmed in any one of clainms 24 to

40, further conprising: sets of pieces fornmed from
33. r eJpeddavice asi ¢lgimedpn ety Vi wietpirest teastaiver dethe-shaped or arc-

shaped magnetic structures having a same polarity are stacked on one another.

34. The device as claimed in any one of claims 24 to 32, further comprising a support
having a profile with a desired shape, wherein the magnetic structure is attached to the

support to conform a shape of the magnetic structure to the shape of the profile.

35. The device as claimed in claim 32 to 33, wherein the magnetic structure is
attached to the support with an adhesive sheet that wraps the magnetic structure against

the profile of the support.

36. The device as claimed in claims 34 or 35, wherein the desired shape is an arc-

shape or a dome-shape.
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sets being disposed on a non-pl anar support structure

of a desired shape. 42. The device as clained in claim
Wd 08inBEapei n t he support structure i s doneshapedr/Sé307/000291

The device as clainmed in clains 4 1 or 42, further

conprising an additional shield el enment disposed on a

concave side of the support structure. 44. The device

as clainmed in claim43, whé?ein the additional shield

element is made fromnetal. 45. The device as clained
37.i n TheadavicaPs olpiatedi in abieongdefi daimald ©hp@| whespigrepsupport is
ma 4s86S a single piece of magnetic material. 46. The

device as clained in any one of clains 24 to 45,

wherein the device is encapsulated in plastic resins
38.0r THa dRvigk as lcisfm&dmi 41§.ond 6f clhiies zl«ew 8% fashet lcainpricing & shield

rther ca

el i ne T ufe pus ot ol PhE Sisit T 3l glments.

conponent used for containing the perishable

ObJ %t Eé%e 0 ré{’ee&’ ip c%lrg%a‘:\!vﬁ‘érg’ﬁqhé shildeicHl t%m? ﬁae's'ﬁleast

SPe| evice I's provi
onefamv(lharg@agnetfpmd ofgp giglé Blhaﬁbbfemam]emwteﬂﬁg The deV| ce
as clainmed in any one of clains 24 to 48, further
conprising a flexible support structure for carrying
40. onelherdenige @s sgigedin %@l@b&; wheraire thef awsinpyag penet is/@ permanent

P9} &niliesES aQfeticheisidic material for attaching the
ma g@?ce"ﬁ%‘o Jgg % with curved surfaces. 50. The device

as claimed in claim49, wherein the objects with

41, Curw@djeslué fa@@@ﬁné‘othy sﬁésoeclme@wté 4@ffuﬂhé?<b6ﬁ1@haﬂﬁg 5
devi ce as%éfalme In_ cl

1. The
{hesbliopspBtespfoRted g EReecug sREl PierLP! AiPoacts Matehal the

setbdiRy @Esbskd of aSivhilaal s@lpoyt stLageasfediasiredisigpeent . 52,
The device as clainmed in claimany one of clains 24 to

46, wherein the device is incorporated into a tray, a
42. pl atre, déviceoas alaimed il cdmdéintwiareia theasipport shBctuiehées dome-
dqgice as clainmed in claimany one of clains 24 to 47,
rein the device is nounted in a liquid encl osure or
a liquid tank.

43. The device as claimed in claims 41 or 42, further comprising an additional shield

element disposed on a concave side of the support structure.

44, The device as claimed in claim 43, wherein the additional shield element is made

from metal.

45, The device as claimed in claim 43, wherein the additional shield element

comprises a single piece of magnetic material.

46. The device as claimed in any one of claims 24 to 45, wherein the device is

encapsulated in plastic resins or in a plastic casing.

47. The device as claimed in any one of claims 24 to 46, further comprising a
fastening means for fastening the device around a component used for containing the

perishable object.
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48. The device as claimed in any one of claims 24 to 46, wherein the device is

provided separately for use in treating perishable objects.

49, The device as claimed in any one of claims 24 to 48, further comprising a flexibie
support structure for carrying one or more sets of pieces formed from respective single

pieces of magnetic material for attaching the device to objects with curved surfaces.

50. The device as claimed in claim 49, wherein the objects with curved surfaces

comprises a conduit or a container.

51. The device as claimed in claims 49 or 50, wherein the sets of pieces of the

magnetic material are arranged in a substantially staggered arrangement.

52. The device as claimed in claim any one of claims 24 to 46, wherein the device is

incorporated into a tray, a plate, a container, a pendant or a coaster.

52. The device as claimed in claim any one of claims 24 to 47, wherein the device is

mounted in a liquid enclosure or a liquid tank.



