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1 DEVI CE FOR TREATI NG PERI SHABLE OBJECTS OR LI QUI DS
AND METHOD OF FABRI CATI NG THE DEVICE 5 FIELD OF
I NVENTI ON The present invention relates
wor megidsgiso a device for treating perishabl e wmbiacihsr 002901
or liquids and a nethod of fabricating the device. 10
BACKGROUND Ceneral ly, perishable objects such
as raw seafood, poultry, rreats and dairy products
deteriorate with time. Oné i mportant factor affecting
the rate of deterioration is water activity. Water
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addition, water activity affects the activity of

enzynes and vitam ns in foods and the denaturing of

fats and proteins, which in turn affects the col our,

, and_aroma of foods. The water activity is a

F’E'lﬂ@&FuWEG‘F IPNe energy state of the water in a system

20 Sone factors that affect water activity are water

bi ndi ng_str.en SS ion of water, and, .
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m crobial growh. The |lower the water activity is or

t he_hi gher the water binding strength is, the sl ower
BAGKEROMND i oration of the food quality and bacteria

grovvth is. Therefore, it is inportant to treat the
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Ood&t 7§ el ast he| séahﬂﬁsg ﬁéph%rmp@rt@@lsmdt%@@t@ e piditierh | veater

actl\ﬁyb bfsdts th%cbcﬁ\ld@fbf %ﬁzyrrr@é’ a‘neox&ammd e84 ahd &ebﬁé\@tﬁﬁ&beof fats
an ar r a

and R R B HAGIRSERS HeAB oGr ¢35 AR GG SRR ot pl ane

surface to per pendl cularly project a nagnetic field

U OYRY Gaitel BEIAPILE ImdaRuRCorlhE Bh&Hy stafe of the water in 4 system.
Some factors that affect water activity are water binding sfrength, dissociation of water,
and solubility of solutes in water. Water activity also determines the lower limit 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, stc.), to keep the perishable objec-ts fresh.
Some conventional devices Utilise static magnetic fields to treat a perishable object,
stich 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 fowards the object to be treated.



Sone conventional devices utilise magnetic fields

created by rmgnetl c interference to treat perishable

objects. Simlarly, these known devices typically

conprise a plurality of magnets arranged in a panel

such that a magnetic field created by magnetic

interference projects fromsthe panel. To treat

a |l arge object, such known devices may conprise

several planes/panels of nagnets and/or a |l ar
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devi ce, the cost

Crea%%r?g %gﬁtéﬁ%rﬁ;ﬁe Fgggftgteﬁoﬁl g‘% p}aﬂ?r eases. These

di sadvant ages rrake t he known devi ces not practi cal

f or T omear ai &lrgappbjectatsuohs kndwir tdeyicest o1aya cginpese several

oesahee et B BIPEL bR et it

mabh&rt figld ma@@xte&habluﬁlc@mlysm sover the objethtgq b dieatedt hl@w@ver
exi sts

vt S e oG el 1L S5l et not oy
incfcabéd ard weght hl@d delki cfetht alesitdy thescast obuwngtaskiriag the device

sk RSl Tt 5B GoRL UG, M Rhes, ot st o

corhméRii | applicdtioas. eFirshepr fovi algiven sizt Bod Vﬁﬁgrftaﬁm maghetig field
- adevice faqr treatin erl r Seat th
gerf%’teﬂétvhfaaq@awia yjeRg r@%hﬁegaﬁ%'%s)%ng Et%ieef“séﬂ%ﬂj sal e
perigh@betdofectRt erial into a plurality of pieces;

i nhi biting novenent of the p| eces with respect to

cac ouher during. Lhe uiealt 16, af e RUIEHLRo consani

objth8 R IREGRE 4Md Mﬁmoﬁﬁﬁﬁﬁbm&tlﬁ@ﬁlﬁﬁ Ida\hce wheaddriess phevercome at

fixture element conprises at |east one adhesive sheet
Ieamr@ccrfélaﬁamﬁgora?em ast one surface of the magnetic

mat eri al . I nhi biting novenent of the pieces
SUMRMARYPri se providing a fixture elenent on the

magnetic material prior to breaking the magnetl c

material. 3 The fixture el enent may rrErlse
t wolreativesianee witbet frshasnesh @fdlhm%@f@nbwﬁ%%tmgﬂbeﬁ Arayded a

me Odt+}q p?l‘?cga[ﬂﬁé' 2CadReCibot fkatin ?Ser%ﬂﬁﬁé'dbﬁcﬁi"&eﬁqumyméemethod

asti ¢ sheet The el astic Ias}
corshesing: rm?albm actingle pieseref MAGNeSisTBAEHY 18ior 2 Rlisditypf pieces;

lnh]gbhte e%érﬁ cm?}t@ E)#e@!as with re%pect toT@&h@h@lO&hrm@Mhe breaking of

her conpri se: e magnetic structure into
theamdgrsticenbteial hanstforhing e @aa@qt&rﬁtruaﬂureycwwrﬁ the migogs of the

margﬁ?t% 'rﬁ/eﬁerpaqshrBél%ﬁh He hiRGird Rt Qfon{dﬁlgem N&4st Gne adhesive

ect to each other. The pieces of
she¢dtettaelipuealong alde@ﬂhoae sHegcef the magaﬂwnaﬁ%a@h ari zed
and may be

Inhlbltlng movement of the pieces may comprise prowdmg a fixture element

on the magnetic material prior to breaking the magnetic material.
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magnetically polarized after the desired shape of the
magnetic structure is fornmed. 15 Form ng the
magneti c structure into the desired shape may _
won@siosesr provi ding a support havi ng a profi perGkdazoonze1
.the desired shape; attaching the magnetic structure

to the support such that a shape of the magnetic
structure conforns to the shape of the profile.
20Attaching the nmagnetic st¥ucture to the support may
conpri se wrapping the magnetic structure against the
suppoetixiyre ¢lerpent s compesasiye @dhesive sheetygladed jajasg opposing
sbBaRef e hiipetithgfelidC structure may be done-shaped or

ar c- shaped. The magnetic structure may be
substantial ly gl obe-shaped and nmay conprise two

donghs kepesive sheat may Seapethstimpjagicisbeatt r uct ur es havi ng
opposite polarity. The magnetic structure nay be

subst anti al | }/ pl anar . The magnetic structure

may 168 R5stiS lagic shesk may\ie WeHRS. %’ﬂ‘ﬁlﬁ’g‘tﬂe SPrating syrigsey of the
méag@ehaend! ruct ures having a same polarity stacked on
one another. 4 The nmet hod may further

conprise providing a shield elenent for shielding a

nor tThe peittwdsnajgudiher aospiteh fapoing tisi Wegrsfic sinestura e aidesired
shéﬁé %ﬁéjglﬁwstantlall malrﬁglﬁ[nﬁ N Rlafve b&diRRALof Wp:@gé'g)éf' tA€ nfgnetic

| east one aUXI é]mﬁ gnet formed of a single plece
m%fﬁ"ﬁ*fﬁ’@'héﬁlsp%d%ﬂaéhp The auxiliary magnet may
be a per manent magnet or may conpri se magnetic

i Tt Pleses, of the, mghel e el Py L h Sl BB and, ray be
magortiqalhapaiarized pitie dasired shape 061fne anagaglicrsiucigledptormed.

Forming thé magnetic structure into the desired shape may comprise: pfoviding a

support having a profile with the desired shape; attaching the magnetic structure to the
support such that a shape of the magnetic structure conforms to the shape of the profile.

Attaching the magnetic structure to the support may comprise wrapping the

magnetic structure against the support with an adhesive sheet.

The desired shape of the maghetic 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 struciure may be substantially plénar.

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

magnetic structures having a same polarity stacked on one another.



The support structure may be dome- shaped. . The
met hod may further conprise providing an additiona
shi.el d el enent on a concave side of the support
structure. The additional shield el enent may be made
fromnetal. The additional shield el ement nmay
conprise a single piece of magnetic materi al .
The nmet hod may further conprise_encapsulatinq the
deviiheenéthog Insayt fugherecimigriser Proyidiag 7 sfyeld clerpaiitfgr shielding a
n_accor i he present
nor Ro BT @ Sl Bl e R B Rl F Freati ng
peri shabl e objects or |iquids, the device conprising:
a pitersbidid elepfenpinexyesorfimiseeat Iashone asixtiglyempgrat dorgred of a
_ nagnetiﬁ natqrial erein novenent of the pieces of
single Biefe Ghapg el PP with respect to each other is
i nhibited, wherein the fixture el ement conprises at _
| eage ARMafINESH BtREs permanent mbbeetdemayecamyise magnetic -
further conprise a fixture elenent in contact wth
matef@. pi eces of the magnetic materials for inhibiting
nmovement of the pieces with respect to each other. 5
Therdd Xleiddl RlegMRithefMRYmMpASRT disosing aagiesity of sheetagnetic |
attached al ong opposin% surfaﬁ% of the magnet
- strugtusereen 8 NOTFREENIE RYIOTSTIRRIES © ée%r?daﬁl?ag?'ast iC
pl astic sheet. The el astic sheet may be wound

ar OfH%%L{pESq_%{;Bﬁg}eﬂﬂaﬂg‘]% fiaresnabed he magnetic

mat eri a gnet ements may forma ,
substantial |l y planar magnetic structure. ~The
pi enresmethot eaynfaghert domprise erdvadingrey afiditigna) shield element on a
done-.shaped or - ed magnetic structure.

CONgRvg @ggppﬂ%\?&u%cﬁ%gtg Cg%gd or arc-shaped. magnetic
structures having a sane 15 polarity may be stacked
ON THEaddinBRshield element may be made from metal.

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 aceordance 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 singie piece of magnetic material wherein movement of the
pieces of the magnetic material with respect to each other is inhibited, wherein the

fixture element comprises at least one adhesive sheet.

The device may further comprise a fixture element in contact with the pie_ces
of the magnetic materials for inhibiting movement of the pieces with respect to each

other.
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Two done-shaped or arc-shaped magnetic structures may
forma substantially gl obe-shaped magnetic structure,
the two done-shaped or arc-shaped nmagnetic structures
waiesygse0aposi te polarity. 20 The devi per/m@y007/600291
further conprise a support having a profile with a

desired shape, wherein the magnetic structure is

attached to the support to conforma shape of the

magnetic structure to the $hape of the profile. 25The

magneti c structure may be attached to the support .

wi t H g e fimert may capHgeive prlbgsirehestigliarde @long opposing
subfatasadf tHeanAgal dgherdihie profile of the support. '

The desired shape may be an arc-shape or a

done- shape. 30The support may be nmade of plastic.

The Thewikasivaahedt mayberanctasii pladicgheshi el d el enent for

shielding a north pole side or a south pole side of

t he _pagnet el epents. 6 The shield el ement may

comJF sty SHegbEY B oLk v (e RBRRAG PARRR ST Fragheti
mateigyl e pi ece of magnetic material . ' The

auxi liary magnet may be a pernanent nagnet or may

conprise magnetic Smateri al . The devi ce may

f ur tThe mageatslemsats raatfornpe suhistandally plsnpbmagnegpsiructure.

respective single pieces of magnetic material, the

sets, being dj sposed gn a_nop-pl gnar support spructure

of IMBQEFe BRJpanelp HHERLTRR ST 2 APDERIRRS g AT Ehered
matetc shaped. The device may further conprise

an additional shield el enent di sposed on a concave

side of the support structure.
At least two dome-shaped or arc-shaped magnetic structures having a same

polarity may be stacked on one ancther.

Two dome-shaped or arc-shaped magnetic siructures may form a substantially
globe-shaped magnetic structure, the two dome-shaped or arc-shaped 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 fo 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 é shield element for shielding a north pole side

or a south pole side of the magnet elements.
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15 The additional shield elenent may be nade from
net al . The additional shield el enent may
WO mmmBoidge a single piece of magnetic nat eri alPCT2A4@7/000291
devi ce may be encapsulated in plastic resins or in a
pl asti c casi ng. The device may further
conprise a fastening neans for fastening the device
around a conponent used f@r cont ai ni ng the perishabl e
o%’gect._ 25The device may be provi ded separ atel{y for
udaeishield slgmany mayr FUPRISEAlJBRE e, auxiiiaty magRgt fprppd of a
Sing]er@é(ceféfr,ﬁdy%ﬁ@@%ime a flexible support structure for
carrying one or nore sets of pieces formed from
respective single pieces of magnetic material for
atrha Glixingryt hegridg wayebd a pebhaedrs magnbt oumag dospriéa oegnetic |
_ %8 The objects with curved surfaces may conprise a
matelnduit or a container. WO _
2008/ 030191PCT/ SG20071000291 7 The devi ce may
be., I ncor por ' L - j e i
ahadiioB ity B of pRER, RomB H081 RsPitve Ancle
pieces ofjmadnaitahaistialethersets béing digpesatkon BRPERIADESTRIPPIE|sEMNcture
: W NGS Enbodi ments of the invention
Ofad\%'ﬁy%g etter understood and readily apparent 10 to
one of ordinary skill in the art fromthe foll ow ng

thle‘sﬁﬁbdiﬁsi&%i&%h{agbe*a)smw_aéhaséd.exarml e only, and in

conjunction wt e draw ngs, in which:

The device may further comprise an additional shield element disposed on a

concavg side of the support siructure.
The additional shield element may be made from metal.
The additional 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 compﬁse 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 1(a) is a schematic drawi ng of a plan view of
a portion of a device according to an enbodi nent; 15

wo 200808011 1(b) is a schematic drawi ng of a croBETSE4074#N291
of the device of Figure 1(a) along line A-A
Figures 2(a) to 2(c) are schematic draw ngs show ng a
nmet hod of fabricating a 20 device according to the
enbodi nment ; Figures 3(a) to 3(c) are schematic
drawi ngs show ng anot her exanpl e net hod of
fabricating a device according to another enbodi nent;

dﬁ%c?é{ﬁc% rﬁéefn% &%ﬁ@%@te@ fnfo & §B9 R blafe, %réﬁﬁ’ta"kﬂa? §B§Wdaﬁﬂor a

erent nts of a devi ce; Fi gures
coasteb(a) and 5(b) are schematic draw ngs show ng ,
respective aerial projections of magnetic fi el ds of
t he devi ces accordi ng touéjw nbodi nts
FIhpdevicgraay hesmguaiet Byaliqud o uFFg‘”%W%@"‘fhe devi ce

accordi ng to the enbodi nents enbedded into a tray

t 6(6) is hemat i
BRIER DRGHIPHIRNO THF ORAUMES. CCot aing 1o the

enbodi ment s enbedded |nto a beverage packagi ng;

P of tRa e i baf hE NeE BRI Rd NP ERMl Fparont

to oné Oﬂbﬁd’MWMI inftha arefiogtheafoliowing written HegaripEon, by way of
C e according to
examPR A BT e eﬁﬁ‘"a@”@%%‘sﬁé@;é’%}"?&e tank;

Figure 1(a) is a schematic drawing of a plan view of a portion of a device

according to an embodiment;

Figure 1(b} is a schematic drawing of a cross-section of the device of Figure
1(a) along line A-A;

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

fabricaﬁng a device according fo 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 éccording o the embodiments;

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

embodiments embedded into a tray component;



10

15

20

30

10Fi gure 9(a) is a schematic drawi ng show ng the

devi ce according to the enbodi nents enbedded into a
Womowomrrponent ' Figure 9(b) is a s C h PEHYSGR007/000291

drawi ng showing the device according to the

enbodi nents enbedded into a | arge container; 15

Figure 10 is a schemati.c drawi ng show ng the devi ce

accordi ng to the enbodi rreﬁts enbedded into a

cont ai ner; gure 11 is a schemati

dFwaq@(@hm,anecftqﬁ@ﬂee@rawgaé%ww rtaet%evmeawrgmg to the

embo&tﬂ%ﬂ%‘ SRR ® MRS H BBGerhid PadkaGifgSt er ; Fi gure

is a schematic drawi ng show ng the device
accord| ng to the enbodi nents enbedded into a pendant;
2Pfgutire id A achematic Scnmﬁgt slovdnavthegdevfcea devording to the

cordl t,0,anot her di ed around a
embog’ r%ldldﬁ% E?mpar?me"(%s ?—*me'[? né;eia%%p is a schematic
dravxn ng of a Cross-section of t he device of Figure
13(a) on - Elgur
St & & aoitistsr o, of showng, &) fevill Skedring 1o the
embodirrtmt‘aimﬁddwi amrpaa’tcmagmadk;a cylindrical portion of a
container; 9 Figure 13(d) is a schematic

drawi ng of a cross-section of the device of Figure
1Bigeie anis ki pehematic drawing showing the device according to the

embodiments embedded into a tray component;

Figure 9(b) is a schematic drawing showing the device according o the

efnbodiments embedded into a large container;

Figure 10 is a schematic drawing showing the device according to the

embodiments embedded into a container;

- Figure 11 is a schemaiic drawing showing the device according to the

embodiments embedded into a coaster;

Figure 12 is a schematic drawing showing the device according to the

embodiments embedded into a pendant;

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

embodimént 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 fo another

embaodiment wrapped around a cylindrical portion of a container;
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Figures 13(e) and 13(f) are schenmatic draw ngs
showi ng the device according 5 to the enbodi nents

wo 0RuRbeY in a storage tank container; PO TERE20071080291
'S a graph based on experinmental results of neasure
magnetic flux density against gap distance between
two magnets; 10Figure 15(a) is a table based on
experinmental results showgng the average total
bacteria count in three sanples (Figures 15(b)-
1Bigdde) 131h) avecHdnegid dsaling of afdres-saction pd ther devieer ofdtgure

13 o{ a?ou&%é:S hours in room conditions at- about 20C,

() glogeee %6 s a graph based on experinental results of
i ce bed thickness against 15duration of nelting ice;

Fi VAR : : j r t i

cFBHeR ko PR BASARE B MRS o BRI Pording
to the embodimentsanaumied ine sitregetahk cantaerexposed to t he

devi ce, respectively; 20 . Fi gures 18(a) and

18(b) are photographs of a bl ock of ice exposed to

t Figurgel4 iea smphabrieden BXRsEReHtal iresailth GF rasgsysemagpstic flux

' densitg Qﬁalgﬁ‘ﬁaﬁ Qistdres Deftdehalvy maghetdr € 19(a) is a graph

aSed on experimental results denonstrating the
effects 25 of mmgnetic interference on water surface

eRgHIGY1HRAaY adableWaabd bl eRperifsiall resi@ishowiigapt elérags eotal

bactery BRare o ttae series (Fypvras P TR e e B eg an
. exposBRteribd BPatout Y HoagRtécn torlithnseeapat RORG| y; Figure

19(b) is a schenmatic drawi ng showi ng a contact angle
of a sessile water 30droplet; Figure 20 is a
t fiplre fERisedgraph expet onrexpesinent=s nésilts shiseibed thibleesa against

Ny esS,.0f. water in a storage tank exposed to the
dumﬁ%%éh@f??'ng a boiling process and water in another

storage tank which is not exposed to the device,
r EI‘BRI%CH ?éeé gl;aphvl@sgg) gﬁ/egﬁgﬂrﬁérﬁgﬂeé%o&mﬁl%ﬁnal images of
raw whole fish exposed to the device and raw whole fish not exposed to the device,

respeciively;

Figures 18(a) and 18(b) are photographs of a block of ice exposed fo the device

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

Figure 19(a) is a graph based on experimental resulis demonstrating the effects
of magnetic interference on water surface energy whén a plurality of sessile water
dropiets are exposed fo 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 fo the device during a boiling process and water in

another storage tank which is not exposed to the device, respectively,
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10 Figure 21 is a graph based on experi nent al
~ results of water tenperature rise after 60 m nutes
Wo%ﬁﬁﬁi ina 153 litres of water in a water pgtriy29&/000291
exposed to the device and water in another
storage tank not exposed to the device, respectively;
“and Figure 22 shows a flowchart illustrating a
nmet hod of fabricating thel@evice for treating
perishabl e objects or liquids according to the
enmbodi nents. DETAI LED DESCRI PTI ON 10

B %@?@% Gs grﬁfﬁﬁ] %F%d gn %‘i{)er} n‘?éht&frﬁ?ulﬂeét' vgsﬁerlfegtge%;utf. rise
after %miméamdteatm i adAs mtm% obwatehin & weie aiordasdan exposed to the
devicd BRd @8k MSanbfRr BRY:RRERNQREELHZSE 81 delice) rlejs,ﬂ)é%tléé’ﬁ el

purposes. The device 100 generally conpri ses
magneti c structure 102 conprising a plurality of

”Fﬁﬁu?é 23 3hel€ HBﬁHvﬁ:h&Q‘hhfs% afrﬁétﬁt’acﬁoﬁtdﬁﬂbétmpltﬁ& Qeffe for
ghetic materi not shown) and novenent o

treat’ﬂ?d{ﬁﬁ'éf'a ebiggie Q'@]HB’ %Cpﬂrdt’@stﬁgﬁerﬁll?d%%'ﬁs other is

inhibited. The plurality of magnet elenents 104 are

e E T Zé?iirm“néhnig%i‘? i0g definize 2,

pr oduce a magnetic fi eI d cr eat ed by magnetic

terfe of th 4. The .20 si z
MR Faling. B 2TRORRD ¢7.8 B8, 100 ror IPS4R SerRabie
objectsar&gehdwmmn Fiponst 1(@). Uﬁmelmlmmnﬁoﬁ@nﬁthe various fddtares of

tho ofBBSSIo0Cd bt éﬁéépo:e?.a%éa@t bifr PRASHSLREF o678 100
genertaﬂaewtommeemer mwlene shibicae . 1 Q?agﬁeptism e idralite mdemagnet
elemt 4] BRLOS IEJI% Ez%e lct Hg evial Ftﬂﬁtéf‘lo ) and

e etlc |eId ecte fro ura
movergghet |reﬁ§nﬂt§lqroants e%r%epeph@ %a@tmr ’ﬁh@hfblted The

' plural fo?ﬂ?dgfr%t Blenidifs ABANGE  pabBd BfRERNESN b8y W‘tﬁaé Sép 106

e enhancenent of the magnetic field stren

det'nn@g @apovmfe%épﬁsh%tweeno%ﬁteetng megnefagigatents ﬂ8@|ta produce a

magnéfi€ 8ttt BN Reid IS fRERAS 6f Bl rhbgnét&geﬁénts 104. The
el enent s 104 is directed upon,the Ob]j ct to be

size qf, ggp 19§ between es&?@ﬁ% Rg ¢fh sfange from about

0.05n¢h e58bsactoopmof the devi ce 100 in Figure 1(a) al ong
aline AAAis shown in Figure 1(b). An auxiliary
magnet 110 is disposed on one side of the nmagnet
eThoemghefid feldf crebiednmg maghetics interfdremae d&iPbe Brected onto a

* perst BB S TIIBR 1950008l bREE SR el o

the magngietgnesrtte d04 eohandes tﬁe\streegthaﬁ thaamtaghstm: fiedd pojaoted from

__the plLHa[hy'gé P*ea:#g‘re? %fezg%ﬁg 1({1{ elﬁt%réfgreo ftgg%qggt%t fhe lr}t%nsﬁy of the

magnﬁugmMrfeedermee thes giegter the ertt@naemeht efripe rra@gtetttc fiel steength.
To treﬁt ﬁ’lg é)%nghﬁcﬁg oBjeclige ﬁtd ofid ﬁ%}ﬁ céfled h a? ﬁc i?l?erference of

tic interference emtted fromt
the mam’@i elemerts 104 isgdirecied upon Hhe 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 io further inctease an overall magnetic flux density of the magnetic field
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5 auxiliary magnet 110 acts as a shield element to
substantially shield a nagnetic interference field
wo Bbspisepied fromthe side of the magnet el enemca/sii2do7/000291
facing the auxiliary magnet 110 from being emtted.
The auxiliary magnet 110 can be in the formof a
singl e piece of pernmanent magnet. 10The magnetic
material for formng theqpagnetic structure 102 and
the auxiliary magnet 110 can be nmade of materials
projeckTRbinSTha0devidy 160 amal siso fhetpsi toefurtber ntrease thanitensity of

cobal t, or Th
L
As thé faexxmagnmtagﬁeisﬂ tQet arsndldDiese bbmagdete saﬂpf@re tthere is no
magnqztﬁ:[ gﬁéllf%:rﬁi‘:’%eg ue%gﬁg fi]c% th?er"?&lw ma]g%et 110 IH‘% result, the

etic I1n erence created between

auxmatnh enaﬁgr@m ditl Osdodsrmast 3 shiel! elsprand do sybsipialy shigle 3 magnetic
mterfeéancgt P%d bpi?qggf%(aEﬁ&rjnythé eé?&f%? ML thalet E%ﬂﬁéﬂté @04 NBicing the

20l ntensity
auxilidry teagnet 6@ drom foe(rmgmﬁsnghﬁ aupglisty_ m: 9('&1) 1{;91&8 ﬁ°§1‘“ the

~ form df%én@?gﬁle'gau t ifaghbtix density of the magnet

B2 is the magnetic flux density of
the auxiliary magnet (gauss); 25L is the total length

?;hé Wﬁa@%ﬂ Edﬁ'{aYerté‘?tﬂS@Q&rﬁlhg MBomabnelice sentisrg M2 gnd sthe

e ave di st ance be ween t he.

auiigoiymasietr O Cgoan 0 BHGS 91 IR C B DRIl h S A EFArE T
ceramicO Baphatishi 868al0|cAnRoafmiune. m@nﬁgnetme meziesalé igpn etther be
polarized to the desired polarity before the magnetic structure 102 is formed or after

the magnetic structure 102 is formed.

The intensity of magnetic interference created beiween the magnet elements
106 depends on several factors and can be generally represented by the following

equation (i.e. Equation 1)

~ Intensity of magnetic interference = f(B B2 L,g?,D%) (1}
where

B, is the average magnetic flux density of the magnet elements (gauss);
B, is the magnetic flux density of the auxiliary magnet {(gauss),
- 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 tength 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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30 From t he above equation, it is observed that
at a given perpendicul ar distance (D) froma surface
wo Bhaewiafl the magnet el enents, the intensity raf1/5G2007/000291
magnetic interference is proportional to the |length
of the boundary between the magnet el enents (L) and
t he square of the average magnetic flux density (Bl)

of the magnet el enents am@ the square 12 of the
magnetic flux density (B2) of the auxiliary nagnet.
of the"ﬁ’n‘é@ﬂﬁfc, b Gerisity §Bs) bflyth@f auxiigne triagnétn tHewewe e ite intensity of
roportiona f
e e e LR S e et S
distanb&betivaen theshagret eleenentst | uence of t he magnetl c
interference on the object to be treated (i.e
treatnment effect) depends on the intensity of the
nEgitetrj since ther frdinemseoihereagnatindnigiprenc caribe abist to be

_ treatege(%] eitr%eﬁmeﬁit Eﬁé&’ ] §85hd6 A iHeNREbRy of tt‘ié" @n@h@ﬁi Rierfehghce

magnetic fiel d creat

| wherebugh@tmqreu ineasd dhe maenetiop Hiergranee dang ﬁ'ée'%fﬁ’f‘?: B geeglyr the

si.“reng{tl#1 of ereQ H%%Jhéttd ﬁ@l& rcfr@dt@@ 6§ tha Snahelid Miafiretk),t the kgeater the

erefore, the 10 ahove
influence @‘ tharﬁ@ﬁgne’ﬂ%rfée@f%@ef‘?ét‘a’f E‘ ‘Pfg‘%tt?% Fepied %&E‘ﬁ%‘ﬁt the
abcweeﬁfgr{r&‘r‘lé’ﬁ?‘ﬁé1 " Bzi pegi siveb) ﬁe%o@ﬁbt&rs(aﬁeetlng meatemrmm effect on

the pafishtin gRicgP %ﬁ F@?tﬁlzﬁ%’t 8#30? agl(l?bi%? %l)g Ctel 312 are

. shown in Figures 2(a) to 2(b). Aflxture el enment in

Lot Sanitts, ARG SRoBbEcRE 4 Befis 34 2°4R0thown i

Figurddl 266 t6f2(BRgnefikiorenalemrenialin ﬂ@qums ofi b\po@#@sbét*‘w@eﬁ 202 is

d h heet Fi
'aﬁachﬁﬁé)réw ﬁesgr?q/e: iSJilgﬁg om g B%ncglgétea 200, Zﬁ@ g‘ié&e dof ng\g?&n Abterial

200 i$ ursb&;mlsbét@éen fastvef adhesivemaetsi 202rgs @hp‘an ip @U@@%heﬂ"e

_ adhesg% 2@%%@ %ﬁg dce%hlg‘:@d&%inﬁesu‘?ﬂa% 261,38k & the magnetic

I'ch a
material 200

The adhesive sheets 202 can comprise clear elastic adhesive sheets which are
stretched and wound around the opposing surfaces 201, 203 of the magnetic material
200, thereby binding the magnetic material 200. As a result a compressive force s
exerted on the magnetic material 200. However, it will be appreciated that other types of
fixture elements can be used, as long as movement of the magnet elements 206 with

respect to each other is inhibited.

A punch 204 is used fo physically break the piece of magnetic material 200 info a
plurality of smaller pieces of adjoining magnet elements 2086, as shown in Figure 2(b).
The punch 204 comprises a plurality of protrusions 203 on a leading surface 205. The
ptinch 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 plece 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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stretched and wound around the opposing surfaces 201,
203 of the magnetic material 200, thereby binding the
WO 20086¢d1i ¢ material 200. As a result a conpr SRGH/%e2007/000251
force is exerted on the magnetic material 200.
However, it will be appreciated that other types of
- fixture elenents can be used, as |long as novenent of
the magnet el ements 206 WPth 25respect to each ot her

IS inhibited. A punch 204 is used to icall,
to eachirgha deinsche IgHEs ©f et S0P OR TRl G085 HFEES B the
adhesi®d sREL bES \AB!IJ:ﬁ("} afoupt tﬁé’]p%b@ loh ehaghéiRahaRhiginEol. Tha Magnetic
as_shown in Fi

o S ey R ot e B8R R 1353 e 1

The ma@stic Hhacafe m@ré&:&g’tgu&r adsteapeeshdt le\wndsally tptanar. 1t will be
netic, materi an ot
approdgh it e elr S5 29P0ae BR F e R itn el togpere
circula?, 0fc.| 1 lﬁ;@ertd'r@ ﬁh eaight requaifensetisoi firihgr, n’agnﬂlebe eﬂpgmmt@ that
The ne t
'nStea‘ﬁ% f'\gdj L{Séepsg?)%ﬂ??)thg ?éagﬁ‘%fgﬁa@érher e'é%ﬁei,&lg’%ﬁ tRle other
geomeiriegratd configuralicing; es 208 epther pusich gan theeghl e anagnptipmaterial

. adj qi ni. ;{.{@e 206 i s obtained. Mvenent
200 m@#@ﬁ?"tﬂg&ﬁg@{&g%’e% %06 with respect 13 to each
ot her during the breaking of the magnetic materi al

290, é@wésﬁ@ shbdi€ @0?%&&%% iR ThoRmeEhestthe ﬂ%né@lé}ﬂents 206

aroun E@ece of magnetic material 200.
with respei de ieach pihgt by rexepting Q)FO'FP@W@ e op gh@g}?@rlatrq gfructure

208 to o {h%rmééhei BRAERE204 i Shed @it Fepd8Qo Machicihircadainst any

e magnetic structure 208 is ular .in sh

repulsiR dOTPES GEiEPRI THGNRSIeTan2DE. Dot e ap iy 206 are

spaced hf%ﬁaéefh@ tHeaat bmestwmpbug@azét&mgao lmef afngo‘a I'imundary 207
shapes squar e,

be{“’e@'ésqd{ﬂ'l“'l"%dg? proente é‘%‘ﬁé Pig ucﬁ/l‘?l Jn Fec aat%j by

magnétitdhtdriasdrRachiahe hﬁwgnaags p?mﬁieqsthe rEelh2€ige @he&ﬂséZGQemm:g be

Sl AR LA DRE S SFBTBL b
is appﬁa@r):@rt the peictr 264 t230freaktiioe a::emeuwfamaggzet@ﬁ medenalt200. The
adheswe s'ﬁ%e%s 23& %8 for example, cellophane tape or polyethylene tape. in
the above description, two adhesive sheets 202 are used, however, it will be appreciated
that a single adhesive sheet attached along at least one surface of the piece of magnetic
matérial 200-astong as the plurality of magnet elements 206 can be held schrely such
that relative movement of the magnet elements 206 is inhibited, thereby maintaining

small gaps between the adjoining magnet elements 206.

By keeping the plurality of magnet elements 206 adjacent to each other with
small gaps between adjoining magnet elements 2086, the magnetic interference created
by the adjoining magnet elements 206 is intensified. Referring to Equation 1 (and'
assuming that all other factors, By, Bz, L and D are kept consiant) 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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The adhesi ve sheets 202 serve to inhibit novenent of .
the magnet el enents 206 with respect to each other by

long a conpressive force on the magneti eCT/SG2007/600291
WOZ@%&%@?S% 208 to hold the nagnet el enments 206 in
place with respect to each other, against any
repul sive forces between the magnet el enents 206. The
magnet el ements 206 are 15 spaced adjacent to each
other with a separation gap defini ng a boundary 207
distanch SeWRRM Adlpigingi magrehgieetents 20fcAbalidBe mainkinsguae syall as

. gnetic field c khsitnt er f erence of
poss'blgﬁ)eaq%beﬁﬁé?@.ne%ﬂ%@eﬁg? E%éa g‘%ﬁ%ﬁl‘d\t/%s's eets 202 shoul d
- be sufficiently deformabl e such that the ad esi\c/i it t
Shawrtio2ly, ave ioremshieeferofve REMGLRE eMAENELFH T By E'IFU °
the he.20 r | 6% aAbihBROsspletielyatherd aigh
asseriyt rrlRG " heloe®) GRS oS @) 08 2

sl ve sheets 202 be

. for |
strengtic ahagrstramee Lapd bPwpry 88 rﬂﬂsewéedf ahve: [y piisingy g, firure

| elemeng SRGhE I‘ﬁeicgrbf rﬁé!!f?leﬁg s 26t &2 irhibk0Roweneei o dhe plurality of
, owever, 1t wl

/ be appreciated that, a_ si e :
magneanire 20h M '8PTSEL FOBP ORY S OTBAN ™ BelCst Lo &5
resulis ti-rf‘ﬁ\eorins ti@]‘:strﬁatﬂféeﬁd)m}nmgea ipwzralﬂi)ef msghairejerasnts 286 which
urali of magpet el epents L
e vl enk o S0 IO 0 R OB il o eyl
elemer%moé Sath %Eiki@bt edlall, tibeexamplardn theaiange 9f 2bogniPImgaigsabout
et ween the adj Qi ni ng. Ve
2.00mm o P G52 ﬁﬁ%ﬁqgrﬁapsg lng%?’g[ﬁg& HeagrBRO Inferfeéhce. The maBMetic

magnet” el enents 206 adj acent
materidle foRGBMUNY dhe Whidnetivedtiuctiup 205 cor @ifhakipei Relagzed to the

_ rmagpet el enents , ABAnaid & fofthsd frr8iee ¢he magnetic
desweq:,pggpéldgg@? ﬂlee g%%gﬁ%‘% %@u nagnn%t el ements 206 is
structuré OB & forreed. Referring to Equation 1 (and 30 assumi ng

that all other factors, Bl, B2, L and D are kept .
constant) it is observed that when the ag di@t agrce th of
Sitoscienreasipo the intensiganagelisdferierons Ncreais; BESUGNY

! R L TREHREF bCmb@icts fegUBEE & achieve a desired
the mng%deﬁa%§3§%é’¥? %édlﬁgﬁ]r?et iC i ntne?r?‘ '

renge Jntens
magnetio Vieldssitengibris pefuceenBis frolUfheas Efgﬁ?eeﬁ-'gf toFa& & %bdg%%nél Bost of
medeg%§tance (g). Therefore, the gap 14 distance between
ad) oi ni ng magnet el enents 206 shoul d be nmai ntai ned as
smal | as possible to achieve nmagnetic interference of

?\fﬂ!r%?éagd’ngi tAL Pisek oy ma@ﬁéﬁ&ﬂﬁbﬂa&i%@yﬁhe@ee@y plepal wpgrstic
orces between magnets,. jt i

stuctigh 208 HOHS I 1Empey 1o i 155 gy, 3yACaRIPICE
shownGRRagial 3(¥) whks eutititartialyt maingitingragielstive position &f the magnet

However, as descri bed abgve id.d ' :
clomegB SRR HINGRRE TS0 IR pef rindiufctre 200
olaced A4kt b SUPPENRR0 rakinghe t-ehansd grode 243 gHeh that the generally

structures 20 ith.r ) 20
planarrm%q{@%? str citvrﬁgog‘rcgn?ggg‘ Poreiglé l?f“fitﬁ'“?’%a tpﬁ%fﬁhrer%%%]gfttfﬂg EIRHoRE.

to forrs tiielaicshapaD Hagastiongrustuse 21G%IAn gonssivaghael (at shawny s used
io wra% Ql'?e %‘gg&ic struéfUre 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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10 are hel d adjacent to one another such that the
separati on gaps between the magnet el enents 206 can

Woz%{ﬁm%ﬁ@ smal |, for exanple, in the range of painsG2007/000291
Olnm to about 2.00mm This creates a substantial | y

intensified magnetic interference. The magnetic
materials for formng the magnetic structure 208 can
either be polarized to theg desired polarity before
the magnetic structure 208 is forned or after the

MR @lelige 12125 bbh‘ﬁaﬁé’ése 120 &rd-shdped ndgnetic struchBen2® and a

i ncreasi ng the i nS| of nma
magnqtﬁ@p@ggs&gq ’@tﬂ?ee or examp %ﬁgh eat9x1| gl&%%g%rete?ﬁfdtsposed
on onéélé@oﬁﬁg/r@gnéiit&etmmﬂe 21 @fAsmiegnﬂIesl eadignithe gutilianamapesi @14

hig! g e i
compr}sgﬁﬁ Elg& r%%f% & I{r%gn%te t%?tgle[ﬁ%r&e}esné GOl mTéHe‘? A is

and cost™ of _
createdwltl@éaauxﬂmry ma@rﬁeﬁ@‘lzlkihe@mmgh@ hexifgnemeagngt I%@h!@ldfr@ dev;ce

for sh %paggétlcz%%r@%%%%ell&’ mjé}fﬂﬁé B BEdaat Sﬁé WhfeUbfethe

or rre an arc-shape
magnémgstmctme 2119 uEurtthee m@oauxa@rysmwh%? F@@%r‘“@‘@(@)'“%ﬁﬁe the

| ' 8| iAbrbde: BRS nidgpaticdintdrfegence
Overalﬁrg' %’E?HLQE%I%HE ts ‘fmonga rtesl ect t eact%:’ﬂfgltI her

createthat trergansl bafwpem ibg mﬁ&gﬁbﬁﬂed%r@? 20Bu B ATES %Peﬁﬁ wagppetc
structlg'g %‘1 rﬁﬁn%lé%lﬁegglge hay bhg aaﬁn@{vésﬁ:lwsd Inthiefenttediment,
suc

t the generally pl anar netic
2 souBaBle SiPoMHBe AR STHAUIBLY FoORT R S99ey e alc of the

ma n%ﬂboﬁ%ﬁur@ 290 LAd fiRé ﬁbﬁﬁlﬁoﬁfsﬁdébme tnaggtie stroctarer 216t is rnmde
g
hesi ve shee f not Sh | S_US

the cqqq:qurﬁgﬁem 8cofshe IR m&[?a rlehmagr&%gof%g% s{\own)
projecliBd fba the ‘bg?ve&f'@wztﬁ of the r&ynatic s’mhﬂp’e @1frag pesjcted onto the
structur r ‘
perstgLiRar ek ) R o8B P ghOBRIEH{ e reated o
expos}eatt@ a0hhgetidalyi inledesidapath saghetidield. anealglharyenagnet 214 is
dlspo%‘etslr q’cj dB%aﬁg %{eo% I‘@g 0%'1 ﬁérﬁge)aofsdfé’ﬂtg %3%! Jgg.lrtl:ﬁlree 210 to
sh;eldnmdana@nawnmfaram a:rd:;ec}:muamuthe noé leagidp |04 dhg magnetic

, stmctwgg%'té)t 'Ehes g xlﬁjeter\g'rr?aegg%%g |'éb§é°e3 \ﬁlﬁ'ﬁeth@rééhﬁ‘ﬁtﬁgﬁétm polarity

a magnetl c shi-el &g
orientelitori afethie magdmetic stristute, 2T%Fh@s@é¢rsi B, thigragfx P SpYpypole side of

the a@%ﬁf zfg;l\étzgttf ?%@gmﬁgrd@ NRe HoAB-pofe $ile oﬂmﬁbgﬁetlc structure

escrib earlier, the au 9% de
210. Tegmedliapmagest# tgaay be §Ph§!"€ 9hPEERANGNT Fagh tqré“a e ma
lh@kriait herefore no magnetic interference is 5
ofma i%rh%:%y the auxiliary magnet 214, therefore, the
aUX|I|ary magnet is a shielding device for shielding-

t R RYREW1O dom;ﬁfsfngrtﬁ@ afo-Eriapld npigvistie sirmdurbrdM e support
| east one side

220 gk Breniiens mEgRP PT yrarageresiod I BESf e o epoxy or
polyebt@? E)I%%@d% 1b B 6 Sladmpi|gndisd strddture (orsbbwy) fandiaging deneath

s B SR A6E1o BT bt SR 42 € oo

ey en&dpapRdngag eddtie resins, into a vessel or container (not shown) that.
contains the perishable objects to be treated. Figures € to 10 show various examples of
the device 212 being incorporated into, for example, a tray structure, a container, a
coaster, etc,. Alemnatively, 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 siructure 208 into the arc-shaped magnetic
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10 structure 210 conprises a convex side 216 and a
concave side 218. In this enbodi nent, a south-pole
woO 260sd80®% t he magnetic structure 210 is nade PHESCR¥TAA0291
side 216 of the magnetic structure 210 and the
north-pole side of the magnetic structure 210 is nade
the concave side 218 of the magnetic structure 210.
The magnetic field (not sWown) projecting fromthe
convex side 216 of the magnetic structure 210 is
structyed? 18c thedawdiiiety mlaenem?ﬁeqansbm@ﬁr@se% joBcane(side of Hswghnerally
planat l?lagﬁgﬁt strhEreO8 % t!@ﬁd’rﬁf-ﬂ@s:dé Brethg Qjeﬁ@rtailst/ Blaﬁﬁr matt;netzc

1S expose oamanelcaﬁlnter ered sou
structWﬁg%e i T Q@TQ@IIM@I%WW ¢ FiryRiigReA08 A the pdighseigonet

214 afd tHeRCerRaPaMsEd § BBsttl@sink of a NastcaBRbEosindshofied o a

magneti ¢ structure 210 to shield the magnetic
vesse| ?f'tae‘f'q"%ﬁ‘“é‘?f@é dsPIIoEE EPAYE- f r om t he nort h- pol e side of
the magnetic structure 210. The auxiliary magnet 214

ol REogu et e pRB S Gl e G P9 oY Bt apiect

the north-fidie side afsiRe neagaetit dtruptukeissnatie td cdrivex sideiantd ditey south-pole
. et24fa 0 S n h- pol e side of the
S'deoﬂﬁ' ﬁgqqn@ ﬁtferér' m%@"o@' _F%récagu)%fd iary magnet 214 may

be any ki nd of permanent nagnet or may be nade of
{ .
"RAGE S t@@hagh@s%nd@;g@ngﬁeé hﬁ@é&g&gﬁéhé bPgbsbR s from
the Ncaﬁdmaﬂeetamlel aruir ’e;»e wihgn direction isfrem drcapdh Inmggatlcr pele. Based
on scftnfiid 'cgnJe%ﬁamSm peER ORYHT nPhS BIRL irP YRS birEtioh Oo  the

orm exa I SC structure not shown
magnglicdtixni§atisrie an wuy@rd gireaiipa frow; magnat’h Morthpele %Wdtf@d inward

at the IRALEISoth bGERARI vel y, the device 212 is
I ncorporated, e.g. by encapsulating in plastic
resins, into a vessel or container (not shown) that

ggcmt@ d}§w’h§§ oP BhdiRdreampRPinedbs of eaﬂa@aﬁrrge@ti@ﬁce 312 for
| gur es

0 show varj ous t he, devj
*feat'“gffﬁﬁféﬁ‘%"‘?}ﬁ% PRotRhedn Figugs fﬁ@rafwg*@n& noig beps gt magnetic
materﬁt BOC Ghbtds gan&@iy ﬂiaiﬂﬁrﬁd chcutaraintshipe, ik Qused to form a magnetic
structl.ge a%ég?tghr)égiggp ¢ n ac %&v%%ﬂ%%\ﬁg%ﬁ{ﬂp@ﬁ@%%ﬂggﬁe% Eﬁgr?gdof)pnosing
surfacpsloy ﬁre();ﬁyd:eemmabmﬁbl matedd 30 priot tobrehkibg theeppisex bameagdnetic

materfa] 300 i1S Bty {ORThAY o€ 28A Al ARl ARAT SHERP BEhbfises

ar c- shaped nagneti

dlear plastic sheet that is wound or wrapped around the opposmg surfaces of the

magnetic material 300, thereby binding the magnetic material 300 and exeris a
compressive force on the magnetic material 300. A punch 302 is used to break the piece
of magnetic material 300 into the piurality 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 2 dome-shaped
magnetfic 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 fo the desired
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16 structure 210, the auxiliary magnet 214 can be
di sposed on one side of the generally planar nmagnetic

‘wozﬁésffdéﬁbwe 208 (e.g. the north-pole side of tpua/SG2007/000291

enerally planar magnetic structure 208). The
general |y planar magnetic structure 208 and the
;auxiliary magnet 214 are then encapsul ated in plastic
resins or a plastic casinty, or incorporated into a 5
vessel or a container as described above. It
polarity béfoleethappagaitiatstuictna G08 fis formedtdn afiey fee maghelid stricture
308 %Qfoﬁ‘gedjs c::r%&leuI sﬁ%[db dé\ri)éeeﬁ\t the E)e n&réulp a@l% %E%Q%e‘?fsw

he magnet gt PUS e I's nade t convex sl
disposddeatsn atrivape sidesi decfdhe dheershgbrd megnetic aitugiuse 388 g akield
ARG A& thEREa @R 99, POl ari L es
theméa%hfi recy%é%sfg% réjgﬁtﬁnggrf]-e()tn?c field. One direction is
fromthe North magnetic pole and the other direction

| $nd rdH{ﬂthﬁﬂs%angﬁg NGk GorR@LRapcdaffRgndtt Stl@ik BOE the

convention, the conpass "north" need| e 90|nts in the
suppog; $18canddhe arxifans m?@gﬁfe?ﬂﬂcarﬁ efisapsiigind inplasfip regins, e.g. epoxy

or po@éétéﬁb%sﬁﬁsr f?ﬁfdn‘hn o @kﬁn@plém@ RRdc Strddirk f(gblo bl&)vﬂ'r)dfoﬂrpdacmg
e en ch

t
oo e hsbieo POSH3: HET S65 e PRPHORISPavaly Mo Pge 12 i
mcorpd@técgae §1By bhtagsulahd g phatit séai, dntobh @et;&l aare:oatamm (not

shownht cPHERSghe Phesr bl et s Pdtal ko€ TP Aok Ferous

exampibape thd se\gmmz (befngrlntc_apqsra@dem’toc fdrOemanEe:taJ tray $ﬁﬁcture a
oy L 0 DTS S R S s
casingreggied ipolyatiylene air [@0eropylene pastioreaaingrand $ralesl witke applastic
resin. ni?%?tb' éﬁé#ﬁl thap ﬁ'\s'télttdoo@ gt yeﬁgrallya?ﬁﬁér magnetic

errents esive s eet CO I Ses

_structyia306i zotosmeeiorrtaamaped Mgsngtc étruwr&p;ﬁ@d the audignt magnet 310
“can bQQﬁé:jB%E&gB %@E%‘F@es f;{het&?ﬂefgﬁg Redraf rr%h@ﬁd ﬁl’ucﬁﬂ@ 306 (e.g. the

megneti ¢ nateri al O_and exerts
nerth-pole SIde of the generaiiy planar magngtic structure 208) The generally planar

magnetic structure 308 and the auxiliary magnet 310 are then encapsulated with plastic
resins or a plastic casing or incorporated into a vessel or a container as described

above.

A schematic drawing of a device 400 for treating perishable objects is shown in
Figurev4a. The device 400 comprises a dome-shaped support panel 402, a plurality of
substantially planar magnetic structures 404 arranged on a convex side 401 of the
dome-shaped support panel 402 and a base 414 disposed at the concave side 413 of
the donﬁe-shaped support panel 402. The magnetic structures 404 in this embodiment
are similar to, for example, the magnetic structure 208 of Figuré 2(b). Each magnetic
structuré 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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25 conpressive force on the magnetic material 300. A
punch 302 is used to break the piece of nagnetic
‘NozmﬁMgbﬁ@I 300 into the plurality of adj oi ni N@CTHsERE7/000291

el ements 304, resulting in a generally planar
magnetic structure 306, as shown in Figure 3(b).
Movenent of the plurality of magnet elenents 304 with
respect to each other durnigng breaking of the magnetic
material 300 is inhibited by the adhesi ve sheet. ‘The

overalP %Bﬁ&ﬁsﬂu\(edeh%ﬁsf Bahhtid Grottuteh4dinagh belps toririceedsal the

t |
magnefegreteEnanERAE I Ane GRS (1) TRMFLIT eAs Ry (ashel ciopents
410 df%cﬁaﬂxagﬁeﬁ@ grnire 304 Thd magasiie cirutioregaddd cﬁrhearranged
substqqt,g{y lgnzg%t%l%é%ﬁgl angy cﬂ'gtr(])%tthg cSine #ur X %%‘Iggﬁthbsdd‘n% _SRed

I'c struc usi n
suppoﬁum 403116 ﬂilﬂﬂuasgflaﬂ@omglbn@erderfﬁfgmqq betwegn tgg magnetic

’ S’[!’UCflgﬁ% V\Qdf IT@@ I?)gllu rd%:t%(qgg the nﬂﬁ%ﬂ%g ﬂﬁérfe?er{@ dueb§ b?ﬂ{é magnetic

BZe esired pol ari
structdﬂ*eﬁ ab4 |h hediiagiodhe @uyt!alru omagnets 798, the bﬁ’é? Ad OBiheéfrel" igp 400

can & Sﬁ g{%&”%&l firg B&\idd! r'[?le?tgﬁe 454 8k @%a«ﬁe &f metal, F6r example,
evice in. ormof an auxjljar
alumiBwo cmltmpusqdelétth%l mﬁgﬁ@’%ﬁ/@t%'feﬁ'csfﬁldo?mleﬁ@%éﬁ@ @ﬁé‘ﬁ%%?"e -

side 4%%?@% gﬁc& H%Iféll 462, R véﬂ]”tﬁé Gadd Bl @GN &Inhgtise an auxiliary

nter projectin t
magnglid sh@ld the magmgfic IQWﬁeEqpcg fgld% i o{rrl]g Ifrlrc}& ﬁ%g%ﬁg&essﬁje 413 of

the sgﬁygﬁ ;?].J?.@PSﬁd HRENS! hé}p $dréteUne o%e&.li mémweau floR rdenSify6of the
auxi | 1ary net 310 are en su at
agnpicsTicis dgf aed 16 SRRy TROTR JRLTRT AR PAa fip oops
{not sﬁ&hﬁ?bemen@l%@ﬁiﬁbﬁet AerflbiRe 4$0. vileich meaghsilid stelvhue 104,@nd aleo
pl aci ng beneat h er |qst{;abl e objects that are to be

bem@ﬂ@ﬁ?'éﬂ‘agwt'?é?m ﬁ/‘é the device 312 is

The device 400 comprising the magnetic structures 404, the auxiliary magne’ts
408, the support panel 402 and the base 414 are encapsulated in plasiic resins, e.g.
epoxy or polyester plastics, or plastics, e.g- polyethylene or polypropylene, to form, for
example, a disc structure (not 'shoWn) for placing beneath perishable objects that are to
be treated. Aliernatively, the device 400 is incorporated, e.g. by encapsulating in plastic'
resins, in a vessel or containerr (not shown) that contains the perishable objects to be
treated. Figures 6 to 10 show various examples of the device 400 being incorporated

into, for example, a tray structure, a container, a coaster, efc.

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 nbrth 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 giobe 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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10 incorporated, e.g. by encapsulating in plastic
resins, into a vessel or container (not shown) that
WO 2@%5@995 the perishabl e objects to be treat @d1/5G2007/000291
Igures 6 to 10 show various exanples of the device
312 being incorporated into, for exanple, a tray
- structure, a container, a coaster, etc. o
Alternatively, the deviceg31l2 can be encapsulated in
a plastic casing, e.g. a polyethylene or
400 ofmd;qre Hapyhehe sthetiréciltave agaagel sehitest the tdspective auxiliary

moondiy 17 P Rebf i e PpPASELE 2 S o ror

magneticfietd amdth@08hémmagneh stratdure - 426 geatbrined) et wths trnagnqt@rf@ld
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Side o e gene

_ anar netic structure
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magnetic structure 208). The generally pl anar

magnetic structure 308 and the aUXI|I%ﬁé qﬂg E

ah schamesliceievips of analier fkamPig oA i1e (ovisg 48y HBwg,in floure 4d.
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magnegt ﬁ d&%tﬂnﬁ%gt ﬁg%eofs 'Fgénlrur e(‘i:g gf %It%a%%claﬁébe thRI NP Ldifferent

netic structure
emboeuméntsoﬁpmcsﬂguratl@eoom baragnmbmﬂeﬂr@ﬁtf@ gerioyraiiqns fescribed
f 30 magnetic material. An
MMh“%%%B%Qkﬁh&ﬁ%§4g#%ggggls di sposed on one side of each
nagnetlc structure 404 to shield the magnetic

' ﬁg@f o &4 Ehlis é's@h&n&ic 5?6‘?%[%‘0% HieR19F bhaevide B00for tehgmple, in

nmagneti ¢ structure netic ructur
the fommef the deyigr 312 &f ionegHery tﬂ%ée‘g?%ﬁ%@’fl‘t'%‘ﬁ ¢ ffe %%%%’&%594
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devied (6.8 i SuiRty mpsnat Ot Eiole, Afh HrShe Sl magnets 400
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. 402 to.produ netic interference between
qu“?%%“hﬁ@ﬁ%?ﬁ% %Ec% $es 4. This is in addition to
the magnetic interference produced by the nagnetic

45@HPet s %W%Oé‘ﬁi@gﬂn@@g,}gwpgaﬂe%msf e%%bé-%ﬁéﬁéd%%@%?fo for

pbase evi ce 400 €an al so act_as a

examglh b1t fayroiehine slevivn é16 2 Eioye 40} o7 (e davire 434 erarigiTe 4(c)-
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genergllydeircyies bgse the- ed it ingigigure gby W&t%r\%ﬁ“ﬁ‘ projggtion
of a rpﬁgﬁfe_tté%ldcgfb CRIERL B mAAn@itX inkdriiShcABEINE lonk Onadhesd dolarity,

the magnetic interference field projecting fromthe

concave side 413 of the support panel and also to

hel p increase the overall magnetic flux density of

t he magnetic structure 404 and to increase the

magnetic interference created at the gaps (not shown)

bet ween the magnet el enents 410 of each magnetic

structure 404, and also 15 between each magnetic
structure 404. The devi ce 400 conprising the
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respective auxi | iary magnets 420 have opposite
Woﬂ?ﬁ% JiC polarity and attract each other, f @CTISt@oy/000291

e shaped structure 422. 19 400 of Flgure 4a. The

two structures 426 are arranged such that the

respective auxiliary magnets 428 are contacting one

anot her. One magnet stru re 426 conprises the north

magnetic field and the other magnet structure 426

e fir@hsied TlBGIATIO & BB sh |
URLL Y e m e o

anothereqset projeplisingdfia paghriiciekd b7 eeoA N BOUALE '?“8’9‘??%9 fom
b8 BEBbl&ity USdaHdehgdedin the magnefic stoltwratsiid. dr awi ng
the Op% anoa:SE@r g?mn%l e of the device 432 is shown in
Figure 4d. The device 432 conprises two done-shaped
MG ﬁénébfoﬁ&itbﬂseﬁ 48 megihatik feldo f1darel Saibaleaiomenthaped with
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are SO st ne anot her
magnétie s‘tmmmrelsmatlsah el hse|4ddhmf the dayicst49B of Bigbsdianishich achas the

sSin |ece of auxiliary nagnet 436 can be used as
Sh'emm‘%gﬁeel d elenent. It will be appreciated that the
magnet structures 434 can be al so be of other
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ures |gure

a
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that t %A&e’a@ré}d ecRatdnthefobidies. conf i gur at i ons

escrlbe wth reference to Figures 4(b) and (a).
F| gure 5a shows a schematic perspective view of a

?u?efségﬁd 56 Qﬁusﬁ‘é@gﬁhﬁb by gsu'zl@ tﬁdl&%xﬁom 500br 51k thewagestic
of Fi t evjce 4 Fi_gure, 4
ol $AB R WORASH AL INTEEL TOTRCIRE. SRAge ot S0 Sigen
advarﬁél:ﬂ;oaslg PRRIGRl 4 bé\rgérrtmutrﬁdénttme@ cafgared ketheh acléevablegivitina flat
e 5a shows an aerial projection of a magnetic
orplaperép@él%%stechgeg VHREGTETi ¢ i nterference, extending
fromthe device 500.. The aerial projection of the
net | f|eId QEW ForChiafiitn the f
n%g;é‘ %é@ %%g#a?;c | epglagggjg%'éé g%tesonot Hg} dnecte orm
ofthefdwmane|rua§wem mbdavee@éaul@@gs@o?(@)ﬁﬂﬁ% @\ige 400 in Figure

4a. Tnﬁ%geﬂ/z%c@fgé o@bé@de‘“& it t?ﬁ r(e%t 603 EW&@BMéﬁ@rwe device

ure 3 he auxiliary E
600 i (astic sgsiseer bem @hxstlc tcﬁémﬁé@ O e EATPED @QB oFhe tray

compgn%nt ﬁé&%&ée!&@%eﬁ%éﬁ@ oﬂ]@@ts% bEin@Hfca, 4abh é@"ﬂaﬁﬁ‘f’ sh 602,

device). 30Figure 5b shows
or meat h(mhshwzrn,ernspemqkaee \ﬁoéw‘oasfpowt@f 6@1% A Eipage d’é\/ﬁ’oéss The

packa'é;%%o éé’sf@p@asnb Rhédesdeonppbd bie taewhy 608 e dévice 600
or the device 424 of Fj ure W( 3 qtd
and tu@mvt’ésfs RS daHe e kfifdgpsUldted in e..

plastig "rééﬂrs‘st %@%taéé@ oGk Bra¢ cangofer®De rraﬂhblytheh Ibelngammtisisied into
51 haded region in Figure 5b shows an aerial -
fhe’“@h‘@}"@&“ie@frﬁoéf a magnetic field 518 created by
magnetic interference fromone nmagnetic polarity, 20

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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Aa. The device 900 is embedded into'a t

extending fromthe magnetic structure 512. The
unshaded region in Figure 5b shows another aeri al
wo 208RbAGE i on of a magnetic field 520 created BYT/SG2007/000291
magnetic interference fromthe opposite magnetic
polarity, extending fromthe nmagnetic structure 514.
5The aerial projections of the nagnetic fields 518
and 520 are done-shaped With a circul ar base 522. The
magnetic fields 518 and 520 do not oj ect fromthe
produdig seich 86 nutk of regwt eictiLiniess 81210 ﬁ@nngﬁatﬁﬁ Higaghpurposes.
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be treated, such as raw fish 602, or neat (not
shown), in a package 604 for point-of-sale or storage
pur poses. The package 604 conprises a plastic sheet

g _
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package 610 may conprise a plastic container or paper

box, the device 600 and the bever aﬁg 61 ¢
AFigurenaie) e pehematicidpping Gopdedss R Eroraioain {hie fom o

the d&fk%a@ﬁ*h%ﬁﬁ IoRcye e dé%c’ésé‘ﬂZQn IFRRFS(c) anthenldy®b c@bliy Figure
cured to the bevera er%a

gone%t 906 by encapsula’ung 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
dlisplayed on the block of ice 902. The device 900 is positioned such that the perishable
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5 610 rat her than bei ng enbedded. Fi gure 7
shows a schematic drawi ng of a device 700, for

WO 10808019, in the formof the device 212 in FiR§Jy¥:2007/000291
2(c), the device ‘312 in Figure 3(c) or the device 400
in Figure 4a. Two devices 700 are placed in separate
~conpartments 704 of a refrigerator 702. 10 Each
device 700 i s enbedded i n#% one conpartment 704 of

the refrigerator by encapsul ating the deVI%§?7OO
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8 I's a schematic drawi ng of the device 900
errbedded into a large container 912 by encapsul ating

t HeqieH G& a¥Rfeinbti® HRing of £ 2ietse 4100, forexdnads,iic the form of

ng to formt con n e 0
the AR OB S EGFe PR BN R 1D P i1 iy fvice
312 be Fufesl 3(@ robmbeddek dntanal diicalar nfipctshapberemponent 1102 by

Perlsh C f
encaggiaing PRt 1B PRSE BB 1 §EEthE 586 B B coaster
11029000 exsnpe Sot winreld 04 wohtatriedtin aiwapelr! 08 Iwablt@ﬁl@dpetcﬂh@wn) The
are exposed to the nagnetically interfered south
magnetic field projecting fromthe device 900 to
mai ntain the freshness of the perishabl e objects.
Al ternatively, device 900 can be individually
encapsul ated in e.g. plastic resins, and
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15 pl aced on the contai ner 912 rather than being
enbedded. Figure 10 is a schematic drawing of a

w-ozg,%dsgﬁllooo, for exanple, in the form of thec@#gg266/000201

I'n 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 20 1000 in plastipg resins or in a plastic
casing to formthe contai ner 1002. The contai ner 1002

ine 1 LiBss ' i &bl gk ferbd asrth fic
e (B4 Yl 1 gt s
fild prsistiod iom e drvicsel 108 R IhBIEfalk feata BY TRE=HS518%1 000

are frozen to maintain freshness of the perishable

objects. In addition to keepi.ng,the ' e

OB B L o SSEIE AGE P BB o oo
the m%ﬁgﬁﬁtgéﬂt’l%ttifr% g?sigggﬁined(t)lrat? th:er né?vid;_r% Z@éﬁgéﬁ zza ?_gw%@t.o
« b e TPl i S ghthpore o ¢
a plasié @udihy Bf fowR beiendnpist2(2sfot tegying dugdereede centpl ﬁ*é@ea :

Coin f en food, , j a

e il 54 e B S B RO el o
string [IR6E &ﬂal!jdw metdeedamtrtbajtermpv@o@ttozg@g) giE t.hpnngﬁe gﬂ@pﬁézo . The

B g itb04 the W dilthbswiae gl
pendaggﬁgﬂgﬁ\r& B%tn%v[ag grog? Qa e@c?sstﬂag the> Baded glass

raw n ce 1100, for exanple, in
1204 toheeliffed positién tliksahiigrdng in the winatdRss 1288 of Figure
2(b), the device 212 of Figure 2(c), or the device
312 of Figure 3(c) is enbedded into a,circ \13(?41 cording to
dFigoreshb¥e) ta fpasa eshematio wmaﬁeuﬂeave%i &° g

anotnEHERirtdA0niufls BibBlinfork, 9% 88vic 1300 imprplisd sepasatsiyriey use
o forma coaster 1102, for exa r.Wi .
in treafingtRgiipkabls ﬁbjgct@agg éxq@fegug} ag V\%&l’.ﬁ I%e %ﬁf&e i%glv\%tj%pnses a
pluraliby'6f mtgé’héﬁ}: l%ﬁuét&r%@ﬂ%ﬂm bdg@a@?ﬁ swd i ajum?;hpldsmh obatfisgible
magnetically interfere n el
suppat B e TPAGTAGNSH HUCHER L4150 oD b8 fthe form of the
magn%ﬁ@é’:}@ﬂ:r@f}ém bﬁFigﬁﬂéi 2{?)2 (%ﬁﬁ) maghefiio sirutiarg 0231‘%% m:;};'ﬁgﬁ aset of
rawi ng, o evic . .
magngh Smpits 3k TIe0 Eard Bctn's Moo of R o Wb
structdl%‘éit ﬁﬂ)42'i|11201w° rdv guie edighosid m@@d@a@mﬁ@mﬂ i ;p in an offset
-~ rectangul ar-s . i1 flexdibl
B GO PO b o i
suppdro1302 cantespbe dMIiMQO_Bag!lﬂilclsﬁg‘@fPrﬁ@ 1804 sughdbairthg gevite 1300
can b%g#ﬁ%“lgcg go cgﬂj'%!@s Hith Ui HaBes ?%24'43(-551 ghdveh thandevicdOaking

astening neans 1 n

formof e.qg. a in th
_ wrapidrarogndi26sduth stiietuie 1308 tp &aefdhe cedei® fﬂ‘tﬁ)‘émpga’ water, in the

h Wil & Flofrelfs the IR BB |
C‘_)"d@%ﬁ%'eﬁdr?gbgﬂéﬁ%m a rcgsfaéso%%),i{ig% e hég’?‘??%goag of thls
show lire Figuiree! 3bla dsmagriicelly ratqrf?ﬁdé@”ﬁd'%?qnﬁ%ﬁ?gpﬂl 74 T the
devic)(é':ﬂ)%ﬁ% lrt'ga% Eﬁ%%{é? ggg?%\;ﬁ\iirnigzﬁé water molecUid gindiag ehaiga)to froprove

C s of evi,ce 1 accor di
waton bafinotane: b STIRETEY. RRTRIGe iR P 104 RE" o\ eped
arounty Qyihﬁl ile PuiidR bf esuHtans! 180Bats dhoen IdFigard t¥Ha) isngchematic
peris abl e obj ect s, and ds, sych

el e 1 PR T 7 IR B bl P 30

Eachsx?xtagﬁéfﬁler@@%tlﬁ%1 304 a:ageuzm ialzkilta_lrw mragnst t805Ndsased [oanigptof the
of a flexihle suppqrt 4 TE St
magrEdo AL TR (B ARITS SoH0 PP Ty rgreiFisaabis ff0e) For
iuust:?g%rzs@mﬁ@es;@& rhagriaﬁglm?ctz(as)130&aﬂliﬂpom@mvlw thesaupdlientmagnet
conpri se set .of.. { ; exible
1305 BN BT JOE o TRt T e et G oI
magnetic 20 structures 1304 in one row are disposed
on the flexible support 1302 in an offset arrangenent
with respect to the magnetic structures 1304 in the
other row. The flexible support 1302 carries the
plurality of magnetic structures 1304 such that the
devi ce 1300 can be attached to objects with curved
surfaces. Figure 13(a) shows the device being wapped
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25 conduit 1306. A schematic drawing of a
cross-section Figure 13(a) along the line B-Bis
in Figure 13(b). A magnetically inter 2007/000291

Wozﬁ@mghagheti c field projected fromthe dev?ggg%soo

treats the water by reducing the water nol ecul e

bi ndi ng e€nergy to inprove water heating and cooli ng

ef ficiency. Alternativel t he device 1300 can be

vvrapped around a cylindrical portion of a container

shleldtgg pl%teaé oi QRJWm{.urﬁ 151, Pf %oﬁ? %)dl%jﬁsé&aﬁf%tdf%%)ﬂiﬁ%%et

s-section’o (c) along the line
1305 (i.8. sHewide ohthei egwlerylrwemet 130RPPRvEHR He eageligy Eft"ﬂﬁt%req384)

Each frﬁgﬁed&aémﬁﬁné%dm %rffmﬁgﬂ&?%ulét%gandpléﬁﬁsﬁélr@n whieh isf then
netic structure 13 . on the south pole
assefr@led@ntfffhﬁFﬂQXWﬁ@%P?rE L2 ucture 1304). For

illustration purposes, the nmagneti c structures 1304
R e o g Tl SRR o 5o B0 e
1304 e‘életctjetdt@aaédf %, th@ﬂé)h!flé lsﬁ;b;ﬁ:rt MZSmrétedlti@mbmt@ sfraciyres 1308
al um nium f o ot shaq e
can algq Be pf ofpsr ‘Wﬁ@t‘é’tﬂﬂ’féo%g('mie togp]g ??2 hﬁﬂgtﬂfe Adye

auxi liary magnet 1305 opposite the magnetl C structure

F?fgg%g JE&E} @H‘rﬁ %R}S r'g%cﬁérﬂétﬂﬂt%tﬁm&%gﬁa Hévufsé i §tt0 for example, in

I'C Teslns
the foras siethb ldedice a1 ® of Rigurfd 24g), bf ‘éleg:lgy}g:g P2 p@ﬁgureﬁ(c) or the device

400 o?’\%wrsf&ﬁ%glp trl't?%e% qhb%ﬂr e:;ﬂf%g%vz.hﬁ'ﬂté Wi deON B &frﬁ@ﬂfé 4(c), or

iC structur can be attached t
device 482 d¢fl Faguir Méd)sThpdevicel BDP.is metinied in atstﬂgagﬁatéﬁlép?ratamer 1312

t
by enéa‘psﬁrah}t{; etﬁe ]df:ig e 0@1 OQh Zﬂ%%i%l l‘g‘émg 132?'32 faC g@cstl@ U:ﬁr?hg ;l‘ﬂ gorm a
watemetﬁ gut b@atlrs@@tpntaﬁawq% (AN elgptge é’tﬁﬁ%’n%&atﬂeg é? grcag be

_ daspo%?gﬁﬁ%sl&%@etafnﬁrcoﬁ?éﬁﬁphﬁtz in the formof the device

Figure 2(c or the device 312 of Figure 3(c),
or the device 400 of Figure 4(a), or the device 416

OFighiic0¥4 & 4(dPaph, Hasbéen C@qbemﬁeﬁaﬂre@ﬁitslzlog gep dita@)ce hetween

deV| ce 432 of Figuyre 4 3
two magnets S9gingh MR} %H dB?ﬂr%g%t dpx f%ﬁ’ by &R %:%é% u g‘%%*ﬁdme
magn&ﬁ%ﬂt&&ieﬂt&@oﬂ tRe ph%tﬁﬂ rRagresd e Snarsurad mamwndwubagisha@ce of

about eq%gfg{a) r@%@?ﬁé{?@ %g,f %frtga%e hﬁﬁa §_5ti§ héﬁ{angﬁt\éﬁag@e’tﬂem
used fof trtel‘@cpéhméﬁtgeEhemkalcm‘iﬁmmaeeznt IBpets comprisgg ’g\mrgagugts that
are oﬂﬁlrgf‘aé%r aphgts\?\g ﬁtﬂ %chemﬁé kr%ﬂét@lof ErRSit e oir h%fa 29Afgnetic flux

magne agai nst neasured
(B) of ZBOMEISOG dridpactier Hiet ma@atmfethe tsa@rtd\mlrrPag Repagneis fuo@) of

aboutﬁtgg%tlg %#)gé@vg(?%étt r%f ﬁ ?Elrsp%t rn*?’ag‘ﬁgts”ﬁ\@féﬁttﬁelﬁp distance

erpen di stance of about 25mm
betweandlye fwoanagireds n’b@p@t gecrg@esatb@ mepwéregglpx dengity of the magnetic

field gr%&t%ﬁnlsp éggﬂgp@ttrﬁet‘?&'éﬁcéj £ Ghd Ao trRgyrRIP RichdHRBE Sexp&aéﬁﬁally

nent magnets conpr.ises tvvodgag t
Thereéme, e smatl.et the gsipzéistaned betweny the meggis ‘?téé?wé’t%“s‘ty
of the @ngb%cgﬁt%ﬁ’éreﬁé’é rwmé?matuﬂ‘ﬁiﬁﬁt%b!s@s fhblt%reﬁ@h cﬂiftheabﬂghetic field.

ach of the magnets of c(éalcond

By using ribe j aethpyg, xas( g)asmbeg 5‘na’§5‘8u?b93’ﬁ’oﬁnb? megtso E% e?m e, Aith

refereg\eétto t‘—'%rur@aoi(ﬁ RAD{cH oPFigian B to Sa(m:ﬁﬁhé bep gesparde Sebresm the
ey Ve he tWO ragnet s Of g Paon re%§essc6n BS mantamed
adwnmﬁtﬂgeat elementie s ey respegivg ’ﬁ%?ﬂ?' RSy ed
smaliDl FBENES icfedid ey Intrefiied rabgridiie themgaerostreatmgea@-@@able
exponentially. Therefore, the snaller the gap
objecl st ance bet ween the magnets, the greater the
intensity of the magnetic interference, which in turn
i ncreases the strength of the magnetic field. 30 By
usi ng the nmethod as described in the above
enbodi nents, for exanple, with reference to Figures
2(a) to 2(c) or Figures 3(a) to 3(c), the gap
di stance between the adjoi ni ng nagnet elenents in the
respective magnetic structures can be mai ntai ned
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25 _ Figure 15(a) is a table based on
experinmental results show ng the average total

WOZB?S% 3§{oya count in three sanples of raw slicedrsaskmrmnot
ter an exposure period of about 4.5 hours in room
conditions at about 20C. In the first sanple, raw
sliced salnon 1502 5 is placed on a device 1500, as
shown in Figure 15(b), ang is exposed to a
magnetically interfered south magnetic field
proj ecting fromthe devi ce 1500. The device 1500 is

the f 1504, '
:ngﬁ@f 1 %e?};{:n Aakblg lb@gec% gr@ §x%‘?r§1§§%’§ s%tg ghgﬂztviﬂé lﬁ]ieag\ééﬂgé){ctal
bacteﬁ’ef é@ﬁﬂﬁmﬂ;‘e SampﬂESbﬁfSEwmﬂcmi saiiho0 afbér am@cqgsulee)eltsé)@f about
4.5 h%lnfrg n%tB% s %“&S&Sthg Afkt sefirﬂgigemic@d s&fohN502

e I C Structures 8 In ure
is plaae(dban Dtevidd 15@9 emgimatn in Sguradb(in eandie £xpeserity arr@agmﬂca"y )

f t h
G5 e S S04 1 ot 1005
the fomgﬁapiata ﬁole!@omnsngamlura!ﬁy pheagnede HULHRp 1808 F'awsed in a
stagg%rg %ﬁgn anefh 4‘59% pahePt SRS 1R plhieer spuatie hb§iktic structures

ng a single magnet 1512 di sposed
1508 pame”br @@mleobetin epfogmé;f 1]5@2;1395%’(105% Ehé(% Enie%ure S2‘?b) or

the mllglg&fc strm?tﬁré's%tisih' K&se SRl g b0 rhagrickie stectaed 404 having
I'S exgose to a south n%g[net ic 1

one apribprEqraangt OO AIREAEHELABE SLE1 I AT RRGR A0S, the
secorfd s%'nﬁalé Rk BiRe8 QERRh FEUZNS plabsd oo theplatatisds bgmpnkiymaa single

Interference. The stren {
magn 1512 AFPSER I % GIBLS TS0 TEPES ok R o i FBure
15(c) Sﬁ{g}laﬁ shiéciVéafhbre €5025 iosecbho Bampleid ax;:elsed)to a btip rageetic

h
feld frglogling T INBTROT 69 T2 ThRSOpEaRUTRAG ol M 1B RLRS Ehple s
not clegical bynﬁ@jn%t[@ eterenteCY he Sremgih Bf thetmagnets! eseddn ﬂtﬁoﬁfﬁt and

sampgg arteﬁgogt 1€§ g;n,ﬁ) f@% i Od %‘rﬂ&? :%}\?hcg’@g I@E)Ih ghsgf %u%léced on
the plﬁﬁa 1502, af sﬂogman dFicaiom 05(d% 8nd BOraE Bubiected zpjydp@gr@pq]‘f ield. The
total lgq?g?r{a?cfs?ént e t al EI% ! QR ﬁﬁtf)%‘f%fﬁst]s%ﬁﬁ‘ﬂe ﬂ@ﬁ@ﬁl‘sﬁﬂ Aﬁﬂecfu!g

y I iterfered south nmagneti ie
Howelvbn thetptal ibacﬂeuale@lunbaﬁ:ﬂ@rsieﬁo%ﬁfﬂpl%@!‘ddlﬁe e Stamp &' dhout

87 OO%ag‘H tgﬁ%)d dgléég.ﬁ\ﬁigfdﬁ@dcfﬁlgo 'rés%géti\/é@”'ﬂ'ﬁé Qgsdil@ ih hﬁe $41® d Figure

t he ot her

15(a)mdgnonsiretet et he masnaticellydefReered "Suth et Hold dfaving the
Ioweﬁ%%%“é cBGntgcﬁ.g ﬁﬁh& fred sﬁﬁb%@} Elo@s @bod Hsvilbls eempared to the

o g, o e o 55 SNt oo

mterf&r%h&é() A0RI BS theél =gt efbctvk dfethé ithgei saenplds in slowing food
posed to a device with a south magnetic

SPOil&lQﬂ erference field 30 having an average nmagnetic fl ux
density of about 2500, (ii) exposed to another device

th th t terf i el e .
\gl\):égnggé%ﬁga m?% eqeb%né%w%ﬁg%ﬁ%??e%wg :ﬁJ g%g%y {hnaﬁcaé& against
duratidnl cbf)mé]ﬁﬁg neap(qseﬁomd tohe deéive with @i scath megnelicpuisderenes field
hawrﬁn a net Jﬂégﬁelaﬁ‘,l ué %g/e(gf' e?bou?b@dé ‘%h)eék&a%?éd EJ éjnother devace

a Surtrace ‘area o
with % south magnetic interference field having an average magnetic ﬂux dens&ty 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
A00mm and is of about 60mm thick at the beginning of the experiment. The ice beds are
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400mm and is of about 60mmthick at the begi nning of
the experinment. The ice beds are 26 exposed for

WO 200846199 hours in room condi tions at about 2@CI/SARE0S000291

9 hours, the thickness of the ice bed not exposed to
any magnetic field was about 2mmthick. However, for
the ice bed (ii), it is observed that the thickness
of the ice bed after 9 hotis is about 8nmm thereby
dermonstrating that the rate of ice nmelting is reduced

- exposed fasabewt @ ourkin e coaditions atiepUtRREC.After §tses thedhickness

of the %‘!Féa%@ %Scb&se& 'f@gﬁ&r mbbnétﬁ: ﬂéﬁ%ﬁ\ﬁéé’%u{ Q@ﬁn ﬁ.&k naﬁe\}e@ or the

g hicknéss of he ice after hour s
ice beddilg B dg P

S.J_B@)V%ﬁﬂatt the thignege %%*F%P%@ﬁefqﬁaboqrﬁés abgug 8rm,
fherewfdér&ﬁxsﬂ@éﬁgl A8t 8 raRAFGEeSs! mieiing e Fadubdd ebmpirenas g% ice bed

results in the gra f Fiqure
that WF‘ﬁ 2t sbipciedt o sy HEQ?' nf g & %eafﬁég%%e%@ "fﬂna*éeq @ig, the
thickness @Qﬁ@iscféjbéd)aﬁéi@ B@Jﬁ; s BB@ME0i ramj ri-teea‘nyaiearmetréﬁr@ that the

a. stron 0 etic erf ef|
rate ofiP By i R Mg s, Mebrit N i drbh 8 Figure 10
demoﬁsiratesthat e agh olba;senb!timg B)fptdnaedmrhlearther ies id ¢xpostrdia thg south

magne&@\/[’ eré?ﬁ?r AW \(/?\')]:qo% gw?él‘%%l S%ljp] osegﬁtg Jeﬁcé gadiséoéhfs the

rate ofibemeting furfhear ed | mages of raw whol e fish sanples
with time at various distances from 15 the device
wer e obtained and anal ysed. The fish sanples were
kEigurei 17 iscoanapbriased onsexaermeal readis, showingtihgrmal images of
raw wﬁgie%h f@gbs gaemeeaev&% AL Wnib Msh 3ot bRpda8 tg e GBvice.

ferrite pernanent mag net with a
Thermg mrfr@te@lrm@ge%%@w worienfigh &aﬁ'Pleﬁu‘Ni‘PrT@L%ato‘fﬂﬂﬁ% distanges from

~ the de‘Oﬁ:@ W€ BbtailB8 B HMEIVEEd. firRl ﬁ%hﬁah@!&%&r@keéﬁﬁ room conditions

nent magnet i s about ZOOE ﬁ%;)errmnent net
at ab%z%l%im Hys ?’EP@PB\B“EW dee y§g ’?r%l@‘ tp thesgevine; Uy B(C)-
A ferritd) pérhEHnkRt %Qgﬁe{tbmh d fﬁiﬁanﬁétérhoieml e0miroaida éﬁkemese of about
wer e ected to ne y interfered sou
3mm Wy Hed. A, eenoto PRl GF e e Spgebs dhut 200
The pedneat magsetnd ahdidr & for easipln te mbgtimstriiore 30@lin Figure

0. TG Y5 bR SR 8 B s s

magnetﬁcmeid | Mhree\satssofohw dbio axp@@rite the 20k wesm plagadati snditanen of

Ocm, ‘Fggﬁ\ Q\%%’%C{&H\ P é vteﬂfe AR 'dgﬁpé E?hé} dltr@g? gﬁg‘ﬁ }#/":sh from

expose ¢ce were no (
each swhgreet Dbtaﬁ1ed|a11 t:amad nm!sugéab@vé SerreﬂaﬁI@Iﬁb@Cbﬁ‘l%ntﬁrOm the

begmn?r?i@fr thg‘é%enn%%g;' TSR sﬂq{olf SkoosBadeRie! davicB Sverd ﬁﬁ@bjected-

epresent areas of | ower tenperatures
o anyt megmﬁlc fieithged ashused pata tdierenes preetiob Agesriaant. cRegions of

darkelistFan%-?thﬁé @Qnﬁ@%ﬁé%s rteBrésEﬁt é?@é(é &%v(rér t€mp@htyisem from

evice) renmaln relatively cooler corrparedto
the raw 30 fish farther away fromthe device (i.e. at

BBk %9&@% o SHOW thBethdavisase tewé% iof tlerhwand nbﬁi%st to

the dek%é“éie' BLORP O oY FESHAGUENEY RE FPERETEd b egaw
fish faﬂﬁer%ﬁ PR Yhe advied fie. HeVide andS0ah Frefvitd dedicharespectively)
and thelrg\?r fish that was not exposed fo 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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simlar to the raw fish that was not exposed to the
device. On the other hand, after 210m ns the fish
wo HPhfs that were placed at Ocm and 15 cm away/9G200m000291
t he deV|ce 27 respectively still had relatively
| arger cool er regions conpared to the fish sanples at
30cm away fromthe device. The fish sanples at Ocm
away fromthe device havezt he | argest cool er region
conpared to all of the other sanples after 210m ns.
respetivai §ﬁleh£l><l%tﬂv€@ﬂ§r@br tesietl tegions chingared t7the Hish samples at

i stance_at h
soon RSt Tk RS 1 P B RIS e 0 e
largesticheleit iegion dbsibarsdd aﬂ:aﬁh@e’chesisaiml&%m %ﬁmlmer i f i ed

by thermal inmaging, where other factors such as 13, L

and g of Equation 1 are kept constant. 10Further, the

f iFsdm dhevpkesineEnta eesuits in figuge Vi dbe MaaxMyR q'%‘i"@v@d"'h'ch a
penshe}f:-ger géje&ncafrh Ad ?I&&Hﬁﬁr&geﬁ %eﬁé‘ Qrefaie%hbﬁ P edcd Wild Nfective

evi ce an fish nples that are
d.stama cmp@gstabltsbe@ﬁyd et hyctheimgl imaging, where offgy fiopsguch

as B, g_(k)g%\d% &Pﬁ% $diBNhre %E@cﬁg{aﬁpt ive di stance i's about

m-away romthe 5devi ce. However it will be
appreci ated that the effective distance varies for

d%hgés Eﬁéffs@kltsfaﬁrﬁi‘ie%moﬁa apee @viteiHave hamproved mpdratdn state
fiel stren

s 18(a d.l
comppiTSH B LA 8 WK naY PR AL REINE PR it are
: Xb§ B HiYQRaghatlc Aglet her bl ock of ice 1804 not exposed
nc)te%g’the devi cggﬁl(éoo respectively. 20 The bl ock of ice

1802 that is exposed to the device 1800 is subjected
t Frém TRy aisivieebbymént) thef efieatiVesiistedrenta ghetti e atay irom the

dovicl] Bhgstsr il BEApFodifivh Ft HiPdnd g Wieort8 (Blids RPCielibs o

expose the dev
differd@Q0apes andtinteridxjencd megbeaiicdinig Siht&g@tbm c field (Fi gur e
18(a)). A schematic drawi ng of the device 1800 is
superinposed onto the ice block 1802 for illustration
pFiguoese 18(Zhendi48{b¢ erel sogowraphs 9ot bleslappice, 1898 expprseddo the

de\nc%q§8?} éﬁckaf?él}pér*bg?é?faf lc%e’l 8%1%0‘( é‘xp’é’s&yﬁﬁhg GEYice tlétﬁ) %bé&ﬁ/ely

devi ce 400 Fi
The Wekofigs $902 thatcis @gposmtte ﬁheb¢%)’$qea18§’01%%b1§\ﬁ‘t tQﬁ mﬁgna%ca"v

mterfgr%ﬂ%uthnm'a: l%ﬁ'&%kﬁ bib?] c?é!:ﬂfr&rh'tﬁe ABEBS riec)@ roFugare 18(b)) and the

|rrenta peri € 00 ecC

ot 64 i S 5 e IR B K sIRcPt © Ay feaneti
field Adéﬂhbﬁﬁtib @Eavﬁﬁg/st mlm.ldezrmamauogg ewelmrrmesecbdnto the
he nat ur aI gr.owt h %ec{? y@h@ 806 vv| % n@leyform
oo bloglg A or IatEipe pursgee- fherdeviee B i e Yuré
of thel@vitke: 2 1ie Figue2(B), Atk d®licel 1@ id Bdrd Hcf ordhe lde\vwe 400ein Figure
4a. V\?ﬁggsvgpgé%’egzqqa G%?gr:q%st gqgéé W\%%vg rﬁfs\%é ﬁ? Sredl Sga)%mzl this
phen&:%@ﬁorﬁfseie‘cmﬁémﬂ tbqaehenhm@db;smtg BuEh eanfﬂddy\gvhm'swsﬂeowfrmn in
stals
the fopidgapisdrd SERaNBe HEPRRLATRS illrip ol B poros. The
naturdBROwthae iatdradnystais dBDA witimuh gny mageetic interference field is shown in
Figure 18(z). 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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WO 2008/ 030191PCT/ SG2007/ 000291 28 anount of water
have | ess ice re-crystallization growh probl em when

WO MeR001%r eezes than those which are not expod&d/SB0¢7H@0291
device 1800. Figure 19(a) is a graph based on
experinmental results denonstrating the effects 5 of
magnetic interference on water surface energy when a
plurality of sessile waté® droplets are exposed to a

magnetically interfered south nag&gilc ;ield, ﬁ% "
amounirewaier nadellgssiier @rqfrmt@lﬁzqﬁlga greviR g _qn};w eLVates Hgezes than |
those \W\i&lpgxlétno?gi/ ABIREHE gelib&higbo. r espectivel y. Cont act

angles o t%e sessile water droplets were plotted

agai nst various sanple points. A schematic draw ng

SHQwe nl@(a? i£8gtdhibaaB@ba ckPéinaftalacsudts siemensiatiag the sffects
dropl et " 1902

on a 10 syrface 1904 is i LGur
of magrgip)interfarencs, ﬁpa‘ﬁt‘?‘éﬁﬁ'ﬁ%@ gpergy, é"’i}ef‘ & %W%Yﬁy gt osp %ltgs\.ﬁater
drople@ard xpbded 1BlaAinegRtRatethtdrizrdchsoutiamagosticiieidi a magsetically

ol 0B Gub S VRBRKI) APt Pkl o

_angles2BO RS seBziks watst. drbhletsdwem piotteth@ghippt varisys ovenme Pripts. A

~aph | e
scnemgg Pl TRyiho B P agrasf, 1900 AP SGesig Sk anit 1002 on e
surfac@ngoaBghetvn FFiQaiedl.Q(ﬁ)hﬁij&mta‘ﬁaq gnglgﬁpfﬁqss%\g@tg.r digplets on a
solid ﬂ%gg%éogm&{h% %arh%s ]&nbﬁﬂﬁ? Eé@cri%@d abbée Gt ridastided. The

€gion o e graph shows the contact angl es d
horizool bartie thelgrepth cepresentsthetrpeanyaleg oidhg ﬁpgtlagt ?@gﬁﬁgp%asure .
o daT i’ r hamble1 d8VitF ehdwrothe contact
The dgtﬁgpm%ev]r\ﬁ Le%gﬁ gp%o@?%%ggm auss - ' g %i al |
angles af tefeteridnpietntwhyRE Net FIROFE T PG IRINGHC By 1o mean
contact 208 oid ﬁllmzfsérg 1@tars gbfmlae?isr_.hemga et e Exgion of
angfe for sanple nunbers 0,21 is abou
the arapib st PoTRE! ARGITR of BEIRH MBS AL PRI g gamPle
numb%lror.b.t F;CM YaR&e %&T)Qied\/\l%ttﬁé dgizrhel(mtss)haﬁrh)awitm e apa(tjce(imately 350
roplets (sanp unber 0 el ;
sausscrougaeiCab MeRsTa) Pt Fraehs SR aaee s ot AR et Wy
from tH@%gﬁrid@@Hlét% That r'ﬁéérﬁ?@ﬂa&camgla foagaenle auinbelsdl 200 ds eout
at about, 1 way fromt -
o1 0 5 TR S BV B 5 P i ot e
drople®9aftétGhe water dlr']o'ﬂlms tzovde Bulpbrri Aete 3) wass gkpaped E:he device
‘ emonstrate tha j cal ' .
rt R B 3BT o gt LG s, ot
field dispgeédiat 4lsut 150amenyaysTion thewater Keonigs-ethegmepn g‘\i’/@act angle

were ahl e r&f-al pr dropl et shape better:  than
forsa?'ﬁ%'w%eefs rtgpﬁ?éagﬁ%t:@%xposed to any magnetic field,
as shown by the | arger contact angles of the water 30

dgﬁ@ 'aﬁ&ée %@ﬁ@@ﬁ%ﬁ@hk@dm&%ﬁmﬂhﬂ ¥ miaBh&tichY atkiemdtdouth
agneti c freld. Increase in thg ngﬁlifcul e _bondi Nt the
magnetiefigld inanetiseamaleeuimbondiag BRREE &F 4AUIGRat Y- VIRLRT SURY

water&.fg?%%tg ere Bﬁl?'t? r&RinaRbiE dMipldt shepd BaRE tifan. the watametroplets not

activi and hence water can be . etajpned
expossa tocamaPagEs I ¥ SNPE BN, Rgree SaNPEr A of the water
drople??je‘ﬁ%t;s%ﬁ Y kheBNRGSEahOinRirdtBguti magneticdicide Aaricarease in the
Ield,

ence nakj ng the, peri,shabl e. obj . - :
molecutribpdia eeray e 1k ethonie P uBer Bt Rofidersnable
objectgﬁﬁﬁ %B%@?I@Sﬁfﬁ@d&tﬁ@famw angi?ehgei Wgtgaacﬁ;i? last m;wgdwﬂer as
e acti vi of en s,and Vi -
compr P or PRRNRISrRAT BFEAIG OBPoR i SRiTeg 14 Aoy ARGRticieRerence
field, RENEThaee thel peribraterebjestsdivaer andeinesbiet. e addiden, @plisipase In
taste, and aronm can advant ageously be retai ned
better. Further, the increase in water bondi ng energy

may sl ow down the 5nelting rate of ice in an ice bed

and bi o-chemical activities such as oxidation in
f ood.
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On the other hand, the droplets exposed to the
magnetically interfered north magnetic field have
WO 86Bsben contact angl es conpared to the wat ePCHSEDE090291
that were not exposed to any magnetic field, which
i ndi cates that the nolecul e bonding energy in the 10
wat er nol ecul es have been weakened. A weakeni ng of
t he nol ecul e bondi ng enera®y has the opposite effect
to increasing the nol ecul es bondi ng energy, and can
molecli@antling raené@straucée pihr atfivity aan ¢lowsi doani the agivity geenzymes

and vgqenrnpg Ena 0830 | SGESui, Y ddérﬁﬁ]’ri\?\‘ng%f Res LR df‘@llefnls %vérﬁé&ously

an 'nctea ter activit
beconzidsibiven , Harive the ket sdlotn| lesigl angcHersa; ¢an ﬁféf@ﬂtf@e%% be

retam?t? \é@ére Py {tﬁér Qﬁ%%é ti‘?ndwét'ér tb'%ﬁd:ﬁ&%t'gyoﬁlansE@.Wdﬁ)@ﬁethe'

I'oh 0 can reduce the viscosit

meltlngmte of ighiircan ieaper e Hivecherical @@t"‘“ﬁ? WY &% 04’??}{18" in food.
heat i ng/ boi | i ng process such as the heat convection
fl ow and the boiling process e 2Q i

. Fi a
gPaphe weaerdhasd. &g erplein exposedda)the A iRy ¢ (e nortn
magnbiERREh Ve HRAbr Edrins bRgled BorAparep entheatater drbpleta deat tearknot

exposteag,ch 2&)? fqtqgﬁétlctf'@f a\g\ﬁ?'d{él&g%tén Q%T tr? rlnglec %%roagigg %E(ergg%ethe
waterbﬁoléaﬁésahé\&db@nt dﬂ@a;]keﬁed .SA d&a@enmgmf the moiwd?rt@ndinlmepergy
st or the s or a :
has pres STOR R MRVTS 18 P e A pnd Biepp eyl ikt in
faster! deBydrafisragad bauhtndlecfaibe epenelhaﬂté pbjentat and ilcreasing dhe aaling
rate o?m g:ggf%qcndlfmlzrlg%sdets ing W %1{/ %Hggm@xlﬂ'effd'd%ﬁttg?%é%kgﬁgi' hi8edi€Honds
in liquiksssughsasokateh asd@mmetrated@ht@sfe@é@ioﬁég s¢ffaqs @U?'@% of water,
can Wéy%e tﬁ% 4Gos fb%a?e? \%ﬁﬁq triay Ofntftﬁ'Bvee RO dhd R Nfrsnsief R a

expose ghetically interfered north

: heatmmg:deg|pa:0desetsld=l’msd;h%b§$tr$@nf’$®ﬁﬂ fip ap@ ieckoilingrpgocess.

experinmental results show that the water heating
behavi our differed significant|ly between th tanlk ¢
wiFigre A islegraph bargdiaieepermental meulii siytipd fhegmal Images o

 heat ¢t aer?éh hRr IRV Qank éxppasd Reths evict had it deopen water

novenent of heat fromthe hegater source at . th
storags a6k sithewehe SRKIce FPPREINEYT ABF JPYER 6L banSIEd b Butsice

or Ins?dedf nbﬁ-n%@?éliﬁ: s?:@ra@gganﬂ@ $i e stardgd amkds niddarof ivtallidt imeterials,
Wt hou

evlce dditi.o
the dgyea s/ @E?f?rﬁé[@/ |f|ﬁ[@l dﬁo\‘?S n%w?gg ﬁrﬂ%fsé‘éﬁ%gr}n&glm materials
attenii® magaeﬁd fielo. l:’ﬂﬂiishexq&nmean ¢lm déviteheseddy istailat teathe dawice of

t.th t1f
o B bR S5 e 6, B pRUBR Loy G e
used Gl D@L e!mbotjl%mm alher waten s elerwed dd afragnetellnintarfoses north
3 k t
ol R B s AL AR AR s 47 tho vt
heatlwmb@‘fawoﬁr glﬁfe&dZngmﬁnanﬂy heyegplihd @g‘@(dmﬁhthg)@y;cp Aadithg other
tank %ﬁ1 %Dg %eh c?ﬁﬁlrthq gé\ﬁlgé:ﬁtsbaﬂv%er%ﬂ%ét%é RloSEhEnt R ﬁ@at from

erature rise he water |is exposed
the heaie@aumetatmmjhgiﬁ istdg ofl thej taek torihe @plder 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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the water is not exposed to the device respectively.
The experinmental results show that the overall water
wo bRt Ure rise for the sanpl es exposed topCi8G2007/000291
device was statistically higher than the sanpl es
whi ch are not exposed to the device by an average of -
about 7.6% 10 From t'he experinental results
shown in Figures 20 and- 23p, it can be observed that
by exposing water to a magnetically interfered north
W@gﬂﬁlﬁhﬁy fth@'e?ectt cﬁfethmlﬁl@rcelm titel everall heatinguimprasment, the
t he transfer
changgig ferppagatire waf5recorde<§ ﬁe,g%@%élgatgﬁgmea@i% gﬁ%lé’ [@Igwgﬁkshéa%ng
elemeaﬂﬁﬂan dpenstdrage wateatamitchointy 15&ditree ot waigr-tigurel Y shaws a
for treatl n [ S I
aranh 151594 5 SR TS| Bagty st Eorerits SrpcAoRiERoo or
water |t®hperatup§ meathzryﬂ'@f watee @e@cpomd igta portivpdiaritidowpp ARd ¥hen

t
the w%tele ls%o?gﬁg?o éQri técgf(f{eﬁa;eg%% re%\I X cﬁrr\g;gﬂ JPIE %ﬁ%&g{r@ﬂtﬂ PéQJ'IA’E:s %ﬁ;\% é::lj

the o@&ll’a@ﬂ@' teupwagm@ﬂﬁaezfos theremples xBagRd 8ithyde "bﬁse%%t
mghep{hah nﬁe %%ﬂﬁ%r@rdo@'ex;b&eﬁ a5 #Rsldevice by an bieraié lof BBout
ated y a person skilled in the art that
7.6%. nurrerous vari ations and/.or nodifications may be made
to the.present invention as shown in the specifi c -
errbodl ments w t hout de the it
sEBIE Bp BReTmE T"i‘?H S‘BPA%alﬂ y %esd@[)ral %e i be
0bser9é§$ﬁéitb %ﬁp@éﬁhg&ﬁﬁtér fr &£ magheticaflyintsrictenl rhxe'tmnagneﬂef eld the

waterﬂ%gpipltggggté.lp %[f%‘ 0 A?_\ﬁ%lrén% érro?ttrllevheea??odtﬂéoéolder regions is also '

faster.

Figure 22 shows a flowchart 2200 illusirating a method of fabncatmg the device

“for treafing perishable objects or liquids. At step 2202, a single piece of magnetic

material is broken into a plurality of pieces. At step 2204, movement of the pieces with
respect to each other is inhibited during the breaking of the_ magnetic material. At step

22086, a magnetic structure comprising the pieces of the magnetic material is fqnned.

It will be appreciated by a person skilled in the art that numerous variations

and/or modifications may be made to the present invention as shown in the specific

- embodiments without departing from the spirit oi' scope of the invention as broadly

described. The present embodiments are, therefore, to be considered in all respects 0

be iliustrative and not restrictive.



1. A nethod of fabricating a device for treating

peri shabl e objects. or |iquids, the nmethod conprising:
breaking a single piece of magnetic material into a
plurality of pieces; inhibiting nmovement of the
pieces with respect to each other during the breaklng
of the magnetic material; and form ng a magnetic

CLAIMSact ure conprising the pieces of the magnetic

material, wherein the fixture el enent conprises at

- Legst gne UeRLNe, sheskodb! ABKI] akoREiSbokeRs) e e

I'c materi a he net hod as
'metﬁb@bdsmphsmg claim1, wherein inhibi t| ng rmverrent of

hg) L ECes Colnprlelzcséecff 4 )éh&'h%%r@l [Hoxé Hﬁﬁallﬁ‘;) @"Bi’é’t‘éson
mtlﬁﬁlbiﬂhg mca/emﬁm ofemhopiea@ withi wéleqtnwcpéﬁhn@e'" during the

breém,&?{gﬂ%hgge%lcﬁg{e?aﬁgﬁarent conpri ses two adhesive

ong opposi ng surfaces of the
Magoeiing amahgnstialstrucilire Torprsingthe Risces! ¢fi the anagpetic material,

G808 L i L0 L Hon i g s

leastlonk Budacendfenenaghéte matesel c pl astic sheet is wound
around t he opposing surfaces of the magnetic

g?é Idrl%lﬁréwoglaglcu]ﬁue ﬁ%% gﬁ%%:mﬂlb'ltﬂgafﬂb’vé?ﬁ@\tﬂtﬁeh@eces

urt her conprisin
conﬁmrsms rpgavibdm avighuee etxemnt @@ttne enaonete MARIE Paer %h%rﬁ%k'ng the
tantially maintainin I
aatbtic Enate) y g a relative position
m %'?e 'Fﬁ'%a% azces of the magnetic material with respect
to each other.
3. The method as claimed in claim 2, wherein the fixture element comprises two

adhesive sheets attached along opposing surfaces of the magnetic material.

4. The method as claimed in claims 1 or 3, wherein the adhesive sheet is an

elastic plastic sheet.

5. The method as claimed in claim 4, wherein the elastic plastic sheet is wound

around the opposing surfaces of the magnetic material.

6. The method as claimed in any one of the precedlng claims, the method further

comprising:
forming the magnetic structure into" a desired shape while substantially
maintaining a relative position of the pieces of the magnetlc material WIth respect to

each cther.



32 7. The nethod as clained in claim®6, wherein the
pi eces of the magnetic material are initially
unpol ari zed and are nagnetically polarized after the
desi red shape of the magnetic structure is formed.

8. The nethod as clained in2clains 6 or 7, wherein
formng the magnetic structure into the desired shape

- hgﬂ&eeﬁ\%ﬁﬁogpgﬁ?&élmeggn @Iaﬁrlr’@p\ﬁﬁéreﬁatﬁé B%C@S Bf AL inhRyntid Material

magnet i c
aresihitialbt unpelarized Iaedsaw@ pEgneticadi pplaazechafgqub@ dgsirgdyghape of the

maﬁ?%% ttl’él%tu?%fslf‘%ae conforns to the shape of the

et hod as clained in claims8,
wherei n attachi ng the magnetic structure to the )
8. SUPPRE tmethog rdss eRirmad rpicagms B arag nebéreirs farodngu the magnetic

agai nst .the su rt with an adhesive sheet. 10. The
str rﬁggogée%sgfeﬁgga?%cgﬁvlsgﬁe of claims 6 to 9,
vvhep@bﬂir@@samwm;rgmmeﬂewmhe tregjredtshepst r uct ur e
is d - Shape sha 1
cl af 'qgnﬁ%ng}]agﬁ trg‘a%{%mgo 0e %‘u&[ég V\E rt[e}% a?%gape of the
magastic sdicthapenfofims itbetheralgjamofcthtspnoﬂbt ure is
substantially gl obe- shaped and conprises t wo

shaped or ar e h j
9. opp F@Bbéjl acﬁ,r]:?ggneds %%‘ﬁﬂhnﬁiﬂ&eehﬁ %tt ?Ctg‘:e!@nlgﬁé’%tﬁ%ture to
theOSELEppOft ohrprisss Gvrampidd. thenmageétic stn@tmwemﬁtth@t supeet mdth an
8}) |sets at | east two dome-shaped or arc-shaped

structures having a same polarity stacked on
one another 13. The nmethod as clained.-in any one of

10! aiTAB mbthidd & claieidsh any bee whgaiatd @ ts®, rwitdreinéhd desired shape
subst ant.i al | lLanar.  14. The tho as clained in

of @ﬁW%’?@t"b?m{%‘ggﬁ a‘af@aisﬁap%“l A HE ?urd?her conpri si ng
providing a shield el enent for shleldlng a north pole

7115' d?hé’fm@ché@lé*sfblaﬂ{e% Bl 8 ofe bhelaimglmeﬁoi ¢o swmerehume desired

The nethod as cl aine elnt
shaycm ef theeMmagpeiic sBHPHIES @Ss%stqrég@yt nlgﬁg SHEQ‘? ang )pompnses two
.dorgﬁg%ﬂﬁbecf & dredhabePmabRaicastiRtRess Rivingegppetitepotardter i al .

12. The method as claimed in any one of claims 6 to 11, wherein the magnetic
structure comprises at least two dome-shaped or arc-shaped magnetic structures

having a same polarity stacked on one another.

13. The method as claimed in any one of claims 1 to 5, wherein the magnetic

structure is substantially planar.

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

magnetic structure.

15. The method as claimed in claim 14, wherein the shield element comprises at

least one auxiliary magnet formed of a single piece of magnetic material. _



16. The method as clainmed in claim15, wherein the
auxi liary magnet is a pernanent magnet or conprises

magnetic material. 17. The nmethod as clained in any
one of the preceding clains, the method further
conpri si ng: di sposing a plurality of the

rragneti c structures on a non- pI anar support structure

of _.a desjred shape. . .18, ° . cl.aix ' ,
16. 01 2P T9oGhas ST ER oo b 1 ST ep L eC pARERY hEgnet is 2
perrfi@eRt Fagpscr cotPriscBaagrticonkterialc| ai med in clains 17

or 18, further conprising providing an additional

shield el enent on a concave_ side of .th | ‘

17. 51 e B0 DA DY 78 DR ERHLe FRTE Brepnghod further

COWMH@E?in the additional shield elenment is nmade from
hmetal. 21. The nethod as clained in claim19,
WheiBiosing e padeliity i 6Mie sthigebtt elrecares oonpiriosedanar support
single prece of magnetic material. 22. The nethod as

strugtpieg ofegsHed a@Rshe of the preceding claims, further

- conprising encapsul ating the device in plastic resins

18. OF Thl Beidbasii daig@siinalaim28Z, wheteinitbe suipport stugtiggis dome-
peri shabl e objects or |iquids, the device conprising:

shageth| urality of pieces formed froma single piece of
magnetic materi al wherein novenent of the pieces of

19. t NerHEBGBSLH Gs"AbRiddain Mhiis 1ESPas! furtheeaompasingprodding an
i nhi bited, wherein the fi§%yr%¥§lene5t cqnﬁgises at
additionalshisibelarIRBLPR @ canrave siteOf g RRaTSEECRE o) ai ned
in claim23, further conprising a fixture elenent in

50, CORLACK Mok st ASmRIGR &5l 19, Wher@g RS baditeriatishizld élement is
'|nh”b|t|ng novenent of the pieces with respect to

- madeafcdmondi@r . 34 25. The device as clained in clains
23 or 24, wherein the fixture el enment conprises two

adhgsi ve, she . -al i i afel ¢
214 he B}?&olaegge%e@ﬂ{}é&%%%uﬂ P Yy iPBIASthB Sackitichac Sisieldf elemen

comprises. a single piece of magnetic material.

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

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

23.'7 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, wherein the fixture element combrises at least one gdhesive sheet.

24 The d-evice as claimed in claim 23, 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 clainmed in clainms 1 or 25, wherein
t he adhesi ve sheet- is- an elastic plastic sheet.  27.
The device as clained in claim26;; wherein the
el astic sheet is wound around the opposing surfaces
of the magnetic material. 3;28. The device as clained
in claimany one of clalns 2 to 27 wherein the
pi eces of the ter | _-f i all
25.p| alr dR¥igREAS FRepea f s 58 or 2L "yReRHE MM Fe doment
corplisB8 w8 Neihekive | sHerss aﬂadtﬂdﬁlong\MQp@lmg sheagsisecfetheomagnet
the magnetic material forma dome-shaped or
e"e'ﬁf""&tsshaped magnetic structure. 30. The device as
claimed in claim?29, wherein tw dome-shaped or

26. ar RNaREE BRINENES I8 litas ur @524, oaterein b sidaasivalshget is an
-[)e shaped magnetic structure, the two done-shaped

daﬁKﬂé%%m§h@§ed nmagnetic structures having opposite
polarity. -31. The device as clained in claim 29,

Wheﬁ% Beile 4€BS MR EARES RMRRGN He abdticIhaBgeld wound around

I'c structures having a sane polarity are
thesx)ac&kwswfaceﬁef thegnagsietic megeriabhe devi ce as claimed in
any one of clains 22 to 30, further conprising a

, ort havin t
28.3 vvhe & fevige ash‘ga e% ‘(%/ Jheds dBRhd 88l tSHARherein the pieces

ure Is attached to the
of tBéI praghitid mateoalfforrmaesushtap@"pr‘Etnﬁemﬁﬂ@ﬁ?f@tﬁﬂ'@C@f? ucture
to t he shape of the profile. 33. The device as

aied in to 31
29. st r (o} G¥cs %S aﬁ%&ﬂﬁ&?w ¢ ﬁhlg[ﬁ%!p%hr {Ohﬁ %% {r%hpe%(fe\? Jrihe
maSh&tRimatBadl fovap Sotrieeshamped ot am—shaped:mageet@@yuqtgfe t he
profile of the support. 34 The device as clainmed in

clains 32 or 33, wherej e desired sha
30.5r CTah dpHod RS SAUBRET AERE 2. YES o5 Wor IR piee e arc-shaped
maﬁhétlc”&%dtdte@ﬁdrn@raeswstaﬁ'ltlally’fgloﬁé-sh@péhflmagheﬁlceS’mUCttlhre, the two
ort is made o -

e dev
dorppahRas 1raraRySRAETB L SRS hegng SPRF T Ry
conprising a shield elenent for shielding a north

31 IOOI ?hé 'dgﬁo@%%%ta?:ﬂéé Fheelgt(r:ﬁzg's\ﬂlgerglﬁt néet h@sltfmdbme shaped or arc-

shamsmwetm stragtines dagng FeTAM L RAIRHY §?s5t3‘3‘eldé’é‘sct"eoah’é’ther

auxiliary magnet formed of a single piece of magnetic
32. mat Fht %tevice as claimed in any one of claims 22 to 30, further comprising a

support having a profile with a desired shape, wherein the magnetlc structure is
attached to the support to conform a shape of the magnetlc structure to the shape of

the profile.

33. The device as ctalmed in claim 30 to 31, wherein the magnetic structure |sk
attached to the support with an adhesive sheet that wraps the magnetic structure

against the profile of the support.

34,  The device as claimed in cltaims 32 or 33, wherein the desired shape is an arc-

shape or a dome-shape.



38. The device as clainmed in claim37, wherein the

auxiliary magnet is a pernmanent magnet or conprises

magnetic material. 39. The device as clainmed in any

one of clainms 23 to 38, further conprising: sets of

pi eces formed fromrespectgye single pieces of

magnetic material, the sets being disposed on a

non- pl anar support structure of a desired shape. 40.
35. Therrdeydice &sclainaidniacariynored afi ciaiB®, 3avteeB4i whergia the support is

su rt. structure is done-shaped. 41. The device as
madg ofi Cin clains 39 or 40, further conprising an

addi tional shield el enent disposed on a concave side

36.0f FHREASHRDAE ma%é@qﬁ léth@-ongg&- cla"ltml 2evo (3|é aisther abmptsing a
in claim4l, wherein the i fional_shi '
shiakheerraforENaRing AT RS aecs Al PRECSHS P e hibanet
clefidntsWherei n the additional shield element Conprises a
singl e piece of magnetic material. 44. The device as
- clainmed in any one of clainms 22 to 43,_%Qereintthe ises at
37. deviteedeviceene slatnedirealainy 361 wheren thesihid gement gomprise
|38 LG 59 Ph et fhrmed BE2 dRYieGSecSof thayrietic matermy one
ba%fﬂgkggﬁéézgﬂgg 44,efurthe§'conprising a fastening
means for fastening the device around a conponent

38.useThd aevicenamiataimgdt ine cisisn | Shawheresbjteetauxiigy magnet is a
The devi i [ ]2 of clainms 23 to 44,
perwﬁg?rg(i nﬁégﬁﬁt 85t aidaE qnégﬁeﬁ@ﬁ‘la%ﬂﬁl.

e device TIs ovi ded separately for use in
_ treating perishable objects. 47. The device as o
- 39.cl aTiEedelibe aByclaimedn ahpions Iclaims4d3 to (/A8 Henther comprising:

-conprising a flexihle I Wi0Gial th
ooebis o4 e b RIS PR o Mgkt Mo e

set§ baigh @ispbesben ahommtamat sappoet stuickire pba degiteschiehg t he
device to objects with curved surfaces. 48. The

device as clained in claim47,  whergin ohj - .
40.nj t Rhe drVieR aéuql?'g@@s'nc%ﬂmn}sée‘gh%m@oﬁﬁu?*'ﬂ%{t %‘Lﬁﬁﬁé 's dome
Shéj@a_t ainer. 49. The device as clained in clainms 47 or

8, wherein the sets of pieces of the nagnetic

- material are arranged in a substantigll|ly staggered_. ..
41.ar r AgySawiae as gaimethip ¢lasced £& ,efllilrﬂ;g& Ciompélggl rﬁnaﬁg:llchtmneﬂ

shiQBSidtherft dRtipBBecsh heofdave Wiy &ithe blishodestivetiré.s
|ncorporatgd into a tray, a plate, a container, a

pendant or a coaster. , » . o
42. The device as claimed in claim 41, wherein the additional shield element is

made from metal.

43, The device as claimed in claim 41, wherein the additional shield element

comprises a single piece of magnetic material.

44. The device as claimed in any one of claims 22 to 43, wherein the device is

encapsulated in plastic resins or in a plastic casing.

45, Thé device as claimed in any one of claims 22 to 44, further comprising a
fastening means for fastening the device around a cpmponent used for containing the

perishable object.



51. The device as clainmed in claimany one of clains
23 to 45, wherein the device is nounted in a liquid
encl osure or a liquid tank.
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46. The device as claimed in any one of claims 23 to 44, wherein the device is

provided separately for use in treating perishable obiects.

47. The device as claimed in any one of claims 23 to 46, further comprising' a
flexible support structure for carrying one or more sets of pieces formed from
respective single pieces of magnetic material for attaching the device fo objects with

curved surfaces.

48. The device as claimed in claim 47, wherein the objects with curved surfaces

comprises a conduit or a container.

49 The device as claimed in claims 47 or 48, wherein the sets of pieces of the

magnetic material are arranged in a substantially staggered la-rrangement.

50. | The device as claimed in claim any -one of claims 23 to 44, wherein the device

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

51. The device as claimed in claim any one of claims 23 to 45, wherein the device

is mounted in a liquid enclosure or a fiquid tank.



