A FLEXI BLE FLU D STORAGE AND WARM NG BAG AND A FLUDD STORAGE AND WARM NG
SYSTEM Cross-reference to rel ated application [0001] This application
cl ai ns t hwokhemnef3kgo3of priority of Singapore patent appl iPCEISGOI0000192
200903498-4 filed 22 May 2009, the contents of which is hereby incorporated
by reference inits entirety for all purposes. Technical Field [0002]
Enbodi nents relate to a flexible fluid storage and warm ng bag and a fluid
storage and warm ng system Background [0003] In general, blood or other
fluids to be introduced into a patient nay be stored in a bag under
refrigerati n war ned re.i | ON. r.m i ry so
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war mi ng systens or nethods for warm ng the blood or other fluids stored in
the bag prior to introducti oy J re known. As an exanpl e,

bl ood or other fluids storedﬂﬁgayﬁg&ﬁgggﬁégﬁggwaarned by i mmersing the bag
in a warmwater bath. By conpletely surrounding the bag in the warm wat er
bath at a desired tenperature and agitating thebag periodically, the bag

containing the blood or other fluids may be brought to the desired
Cross-reference to related application

[0001] This application claims the benefit of priority of Singapore patent application no.
200903498-4 filed 22 May 2009, the contents of which is hereby incorporated by reference in its
entirety for all purposes.

Technical Field

[0002] Embodiments relate to a flexible fluid storage and warming bag and a fluid storage
and warming system.
Background

[0003] In general, blood or othe;r fluids to be introduced into a patient may be stored in a bag
under refrigeration and must be warmed before infusion. Warming is necessary so. as to
minimize adverse thermal reactions to the patient.

[0004] A number of warming systems or methods for warming the blood or other fluids
stored in the bag prior to introduction into the patient are known. As an example, blood or other
fluids stored in the bag may be warmed by immersing the bag in a warm water bath. By

completely surrounding the bag in the warm water bath at a desired temperature and agitating the



tenperature. However, adopting the water bath nethod may present a nunber
of problens. Firstly, imersing the bag in a non-sterile water bath may
cont am nawe 20tve13leeg ports, such that the thawed bl ood orcCoSiseeiofoba9zis may
be tainted as the thawed bl ood or other fluids are withdrawn fromthe bag.
Further, imersing the bag in the water bath may cause any | abels affixed
to the bag to becone detached. Even if the labels remain attached to the
bag, the water bath often causes the | abels to becone winkled, such that
it my be difficult to scan a bar code which may be inprinted on the | abel.

In addition, .a interruption i e.integrity of the pag may perm.t an
excha®ge PSFOQIFﬂg%b thsobReaFtanmg rtﬂ? IE’EHOG O Oﬁg d h@ﬁg%@nag H?f g‘i?ggl?z%%et e idpsitede

wat er bath, thereby causing contam nation of the blood and other fluids in
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inside the bag in order to bring the tenperature of the blood or other

flui dggde riﬁ‘ﬂxdrihdé R H38Gn aGod-RRNERhIRE bith GndyeemRindinbte ShdBIp&tsl Afcushatg i nto
the patient's body. However, the external warm ng device may be cunbersomne
to use and are usually not portable. [0006] Therefore, there is a need to
provi diee #mvwalt doodtor weharaflmiln gnayebeé ¢einied @y gicetmwid dhoadayr other domds are at

| east alleviate sone of the above-nentioned probl ens. Sunmary [ 0007] Vari ous

enbodi nents provide a flexible fluid storage_and warm ng bag and ? f{uid
withdrawn from the bag. Further, immersing the bag m the water bath may cause any labels

affixed to the bag to become detached. Even if the labels remain attached to the bag, the water
bath often causes the labels to become wrinkled, such that it may be difficult to scan a bar code
which may be imprinted on the label. In addition, any interruption in the integrity of the bag may
permit an exchange of the blood and other fluids in the bag and the water in the water bath,
thereby causing contamination of the blood and other fluids in the bag and the water in the water
bath.

[0005] As a further example, an external warming device may be relied to heat up the blood
or other fluids inside the bag in order to bring the temperature of the blood or other fluids stored
in the bag to a normothermic temperature before infusing into the patient’s body. However, the
external warming device may be cumbersome to use and are usually not portable.

[0006] Therefore, there is a need to provide an alternative warming device or system which

may overcome or at least alleviate some of the above-mentioned problems.



storage and warm ng system which may provide efficient heating and be used
at different transfusion rates. Further, the flexible fluid storage and
war mi ng baig 2ardi3sdee fl ui d storage and warm ng system mapChSGportadoz, nay
hel p to reduce contam nation and nay be cost-efficient. [0008] In various
enbodi nents, a flexible fluid storage and warm ng bag nmay be provided. The
flexible fluid storage and warm ng bag may include two flexible main walls,
each including a surrounding edge, the two flexible main walls overl appi ng
each other and being fluid-tightly seal ed together along the surrounding
edges thereof, the bag including a_single non-partitioned fluid chanber
defined by and between the two fleS#¥BME@Y¥gin walls and by the seal ed
surroundi ng edges; at least one fluid transfer port extending into the

si ngl -pagtitioned fluid chambe | nti,qured to all.ow nsfer
o "tndfP; BV icysSiRgimetiy pETRE AR R, MrbE Mo M ol Y S
integrated with at | east one of the two flexible main walls of the bag.
Brief JfRses hitl WaMnRE RGNSy [POHS efﬁbiérﬁqledﬁ@%naﬂme hdeli Eat r BffeeRINCE
characters generally refer to the sane parts throughout the different _
views. The drawi ngs are not necessarily to scale, enphasis instead

gener atanyfukienh mgfe [Facthel, troffexiblé tisid stdoiapeg atdevapming baplaed tlof flvidrstayage and
enbodi ments. In the foll ow ng description,various enbodi nents of the
invention are described with reference to the follow_:ng draw ngs,. i n which:
FI G MamsgSYstepanaypkanqripbleymayhelp toradpesgoptaminatignand meyRecosindiiicigttn ng bag

[0008] In various embodiments, a flexible fluid storage and warming bag may be provided.

The flexible fluid storage and warming bag may include two flexible main walls, each including

a surrounding edge, the two flexible main walls overlapping each other and being fluid-tightly

sealed together along the surrounding edges thereof, the bag including a single non-partitioned

fluid chamber defined by and between the two flexible main walls and by the sealed surrounding

edges; at least one fluid transfer port extending into the single non-partitioned fluid chamber and

being configured to allow transfer of the fluid into and out of the bag; and an electrical heating

element integrated with at least one of the two flexible main walls of the bag.

Brief Description of the Drawings

[0009] In the drawings, like reference characters generally refer to the same parts throughout

the different views. The drawings are not necessarily to scale, emphasis instead generally being

placed upon illustrating the principles of various embodiments. In the following description,



including an electrical heating element printed on one flexible main wall
of the bag according to an enbodinent; FIG 2A shows a perspective view of
a fl exi blwof2buw/d48B80or age and war m ng bag includi ng an elPegiSGze@loodeat i ng

| ayer arrangenent releasably attached to an exterior surface of one
flexible main wall of the bag according to an enbodinent; FIG 2B shows a
front view of the flexible fluid storage and warm ng bag as shown in FIG
2A according to an enbodinent; FIG 3A shows a front view of an electri cal
heati ng | ayer arrangenent including an electrically conductive strip

i enbodiogent - I G 3B shows . Lve yi the .
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enbodi ment; FIG 4 shows a front view of an electrical heating | ayer
arrangepept including a plurality of electrically conductive strips
according to an enbodi nent; FIG 5A shows a front view of a flexible fluid
storage and warm ng bag including an electrical heating | ayer arrangenent
rel easabl y at F#@hédshoorsam pempentiverviswr éfaa eflexfibleorfiuid | storhdd andraivaimigd ba@f t he
bag according to an enbodi nent; FIG 5B shows an expl oded view of the
flexible fluid storage and warm ng bag as shown in FIG 5A according to an
enbodi lﬁélﬁflxnma&ele@mc@ﬁb%ﬁln& clemgat rringed @5 one flexdlp biain wall ol thstbeg ageording to
wanni ng bag i ncluding an electrical heating elenent integrated with one
flexible rrbai n wa%,ll of the bag according to an enbodinent; FIG 6B shows a
Sdimey

si de Vi'eX lexible fluid storage and warm ng bag i ncl udi ng

FIG. 2A shows a perspective view of a flexible fluid storage and warming bag
including an electrical heating layer arrangement releasably attached to an exterior surface of one
flexible main wall of the bag according to an embodiment; FIG. 2B shows a front view of the
flexible fluid storage and warming bag as shown in FIG. 2A according to an embodiment;

FIG. 3A shows a front view of an electrical heating layer arrangement including an
electrically conductive strip according to an embodiment; FIG. 3B shows a perspective view of
the electrical heating layer arrangement as shown in FIG. 3A according to an embodiment;

FIG. 4 shows a front view of an electrical heating layer arrangement including a
plurality of electrically conductive strips according to an embodiment;

FIG. 5A shows a front view of a flexible fluid storage and warming bag including an
electrical heating layer arrangement releasably attached to an exterior surface of one flexible
main wall of the bag according to an embodiment; FIG. 5B shows an exploded view of the

flexible fluid storage and warming bag as shown in FIG. 5A according to an embodiment;



an electrical heating elenent integrated with one of the two flexible main
walls and a further electrical heating elenent integrated with the other of
the two fwexnte4svai n wal | s according to an enbodi nent; PELGG20W/ 0861005 a
front view of a fluid storage and warm ng systemincluding a flexible fluid
storage and warm ng bag and a hanger and power supply device, wherein the
hanger and power supply device is electrically coupled to an el ectrical
heating el enent of the flexible fluid storage and wanni ng bag via a pair of
hangers and power supply contacts according to an enbodinent; FIG 7B shows
a front view fluid storage and rrm.ng system jncl udi a flexible
fluid stor agelgfﬁﬁwmsr?g“g%}j‘%‘ﬁrf’% aaﬂel\gf/gﬂag?"%aﬂém%%@@r Walipg gg%&?;‘@é“g fherein
t he hanger and power supply device is electrically coupled to an electri cal
heat i . of fl exiblie ' . ] ' n

el ect ;E?e fgljf&v[(nﬁ fgéetm c%l%l? |tnlg gwgnwgiﬁ%ggi%ﬁ{legﬁ%%gﬁ%%g}% gorr}glr?% f\?/ji B of
flexible fluid storage and warm ng bag including an el ectrical heating

el emerimbaidiniend FIG. 5B ko nsidoWieg ol glbxWlé Ruldn@orage hiewhiiing bex ihaliggai n
wal I s of the bag according to an enbodi nent; FIG 8B shows a front view of
a flexible fluid storage andwarm ng bag i ncluding an el ectrical heating

el emerin elgatticed heggnelemeniigtegiated eyitta pael ofitttehtwonBexpble triven twadls fanda folrthenai n
wal I s of the bag according to an enbodinent; FIG 8C shows a front view of

a flexibl uid storage and warm ng bag_.includi ng an electrical heatin
el errerﬁlec{,fcpuegtipg p]lealentg integrated with the%ther gf the two tlexible main walls according to an g

embodiment;

FIG. 7A shows a front view of a fluid storage and warming system including a
flexible fluid storage and warming bag and a hanger and power supply device, wherein the
hanger and power supply device is electrically coupled to an electrical heating element of the
flexible fluid storage and warming bag via a pair of hangers and power supply contacts
according to an embodiment; FIG. 7B shows a front view of a fluid storage and warming system
including a flexible fluid storage and warming bag and a hanger and power supply device,
wherein the hanger and power supply device is electrically coupled to an electrical heating
element of the flexible fluid storage and warming bag via an electrical wire according to an
embodiment;

FIG. 8A shows a front view of a flexible fluid storage and warming bag including an
electrical heating element with a first design integrated with one of the two flexible main walls of

the bag according to an embodiment; FIG. 8B shows a front view of a flexible fluid storage and



design integrated with one of the two flexible main walls of the bag
according to an enbodinent; FIG 8D shows a front view of a flexible fluid
storage awO 208w13#8%3 bag i ncluding an el ectrical heati ngPerTSGeoM/00d1vh a
fourth design integrated with one of the two flexible main walls of the bag
according to an enbodi nent; FIG 9A shows an open-up view of a flexible
fluid storage and warm ng bag, including an electrical heating el enent
integrated with one of the two flexible nmain walls and a further electrical
heating el enent integrated with the other of the two flexible main walls

embod, WERLSE PrEck SnaD de-iit LRy Viea gt As el eiee vilene of or age

and warm ng bag as shown in FIG 9A according to an enbodi nent; FIGs. 10A
to 10K iy (] ' : r [ i

i £ or Bat Y Do PRl ARUELPELHaE Aot L (il BROBTE RS afo el
according to an enbodinent; FIG 11 shows a block diagramof a fluid storage
and wasfrd figkisly SlueNtbAge Uald Rermink Ay iddhalidd st dlesitioflageatiagne eiaiitiiflg a bisied and a
hanger and power supply device according to an enbodinent; FIG 12A shows a
fluid storage and warm ng systemincluding an el ectrical heating | ayer

ar r angéanigntintagrdted vhtmge of gredwpdlesiblesmpipiwalld of hedagecwmding tp anpengppdiment;
enbodi nent; FIG 12B

FIG. 8D shows a front view of a flexible fluid storage and warming bag including an electrical

heating element with a fourth design integrated with one of the two flexible main walls of the

bag according to an embodiment;

FIG. 9A shows an open-up view of a flexible fluid storage and warming bag,

including an electrical heating element integrated with one of the two flexible main walls and a

further electrical heating element integrated with the other of the two flexible main walls with at

least substantially complementary designs according to an embodiment; FIG. 9B shows an

overlapping view of the flexible fluid storage and warming bag as shown in FIG. 9A according

to an embodiment;

FIGs. 10A to 10F show respective electrical heating layer arrangements including

different layers attached on a flexible fluid storage and warming bag according to an

embodiment;



shows a fluid storage and warm ng systemincluding a flexible fluid storage
and warm ng bag and a hanger and power supply device according to an

enbodi merwQ 2p10834803A shows the fluid storage and war m ng@Csissteniood1or-l G 7B
in use on a patient according to an enbodi nent; FIG 13B shows the fluid
storage and warm ng systemof FIG 7A in use on a patient according to an
enbodi nent; FIG 14A shows a |left side view of the fluid storage and

war m ng systemincluding a flexible fluid storage and warm ng bag and a
hanger and power supply device, wherein the hanger and power supply device
is electrically coupled to an_electrjcal . heatin | ement of the flexible
fluid storagef d ke ﬁgblg%{@dlagranaoép%@%w%ﬁg’éf AR uReR Laging 2

contacts according to an enbodinment; FIG 14B shows a front view of the

ermoai RERLE ARICHOrpER B hT bAELRE a MR bl oEh R bl ARAL sPule o

warm ng systemas shown in FIG 14A according to an enbodi nent; FIG 14D
shows ehHolfthenti €W of the fluid storage and warming systemas shown in FIG
14A according to an enbodi nent; FIG 15A shows an internal view of the
hanger and power supply device as shown in FIGs. 14A to 14D according to an
enbodi nent ; FFIG. 128Bbekvewsflad fstovage andemarming/syatenoinctudenghanelectrieal chepidvger
supply device as shown in FIGs. 14A to 14D according to an enbodi nent; FIG

16A shows a front view of the fluid storage and warmng systemincluding a
layer arrangement and a hanger and power supply device according to an embodiment; FIG. 12B

shows a fluid storage and warming system including a flexible fluid storage and warming bag
and a hanger and power supply device according to an embodiment;

FIG. 13A shows the fluid storage and warming system of FIG. 7B in use on a patient
according to an embodiment; FIG. 13B shows the fluid storage and warming system of FIG. 7A
in use on a patient according to an embodiment;

FIG. 14A shows a left side view of the fluid storage and warming system including a
flexible fluid storage and warming bag and a hanger and power supply device, wherein the
hanger and power supply device is electrically coupled to an electrical heating element of the
flexible fluid storage and warming bag via a pair of hangers and power supply contacts
according to an embodiment; FIG. 14B shows a front view of the fluid storage and warming
system as shown in FIG. 14A according to an embodiment; FIG. 14C shows a right side view of

the fluid storage and warming system as shown in FIG. 14A according to an embodiment; FIG.



flexible fluid storage and warm ng bag and a hanger and power supply

devi ce, wherein the hanger and power supply device is electrically coupled
to an el ewOnowal348¥8at i ng el enent of the flexible fluid frosegeoandnar m ng
bag via an electrical wire according to an enbodi nent; FIG 16B shows a
side view of the fluid storage and warm ng systemas shown in FIG 16A
according to an enbodinent; FIG 16C shows a rear side view of the fluid
storage and warm ng systemas shown in FIG 16A according to an enbodi nent;
FIG 17A show a front view of a pair of hangers of a flexible fluid storage
and warm ng bag accordjng_to an enbaodi nent; FIG 17B sho i,de view of
the pafP BPWhangs vt GRBHK 1e94 180 Worming wiegh «'ﬁ@ﬁ%n P refiiings) G
17C show a top view of the pair of hangers as shown in FIG 17A according
to anteQP%%L&E%kE?FIG. 18A show a front view of a pair of power supply .
contacts of a hanger and power supply device according to an enbodi nent;
FIG 18B show a side view of the pair of powersupply contacts as shown in
FI G 18A accopmdi. ngAtRons a HQHAITBAY of Ek%%&%& BOWEBubPIY devRY a8 khdwgindai r

of power supply contacts as shown in FIG 18A according to an enbodi nent;
and FI G 19A shows a perspective view of an electrical heating | ayer

ar r angé@ent4Ac ani 4 ucentding te @n lerdrodinmsit;aF G 5 Bshaws erftim gpew-uprvienob diarent ;
FIG 19B shows a perspective view of an electrical |ayer arrangenent

configured to twirl around a tubing accordin? t o an_enbodi ment
anger and power supply device as shown 11 FIGs. 14A to 14D according to an embodiment;

FIG. 16A shows a front view of the fluid storage and warming system including a
flexible fluid storage and warming bag and a hanger and power supply device, wherein the
hanger and power supply device is electrically coupled to an electrical heating element of the
flexible fluid storage and warming bag via an electrical wire according to an embodiment; FIG.
16B shows a side view of the fluid storage and warming system as shown in FIG. 16A according
to an embodiment; FIG. 16C shows a rear side view of the fluid storage and warming system as
shown in FIG. 16A according to an embodiment;

FIG. 17A show a front view of a pair of hangers of a flexible fluid storage and
warming bag according to an embodiment; FIG. 17B show a side view of the pair of hangers as
shown in FIG. 17A according to an embodiment; FIG. 17C show a top view of the pair of
hangers as shown in FIG. 17A according to an embodiment;

FIG. 18A show a front view of a pair of power supply contacts of a hanger and power

supply device according to an embodiment; FIG. 18B show a side view of the pair of power



Description [0010] The follow ng detail ed description refers to the
acconpanyi ng draw ngs that show, by way of illustration, specific details
and enbodwvoentos13kse3whi ch t he i nventi on may be practi cedPCTisege00nt102li nent s
are described in sufficient detail to enable those skilled in the art to
practice the invention. Oher enbodinents may be utilized and structural,

| ogi cal, and el ectrical changes nmay be nade w thout departing fromthe
scope of the invention. The various enbodi ments are not necessarily

nmut ual Iy excl usive, as sonme enbodi nents can be conbined with one or nore

ot her enmhodi nents to for ew. enbodi . hents. 011 i.ment rovi de
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and warm ng bag may include two flexible main walls, each |nclud|ng a
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bag including a single non-partitioned fluid chanber defined by and between
the two flexife ey RhaE laSpasskchve Wity SEadne dlebticalOnEMing dapdg8singainehieast
one fluid transfer port extending into the single non-partitioned fluid
chanmber and being configured to allow transfer of the fluid into and out of
t he bagnfigmetl tncadl @otud g aibitpaiconlipglocmeembddimeyr BkGed 9% showata pegspsetivene of
the two flexible main walls of the bag. [0012] In an enbodi nent, the
flexible f|UId stora?e and warm ng bag may be a bag, for storin bIood for
exanplVéEW Af 98-egtical ﬁebaafab%@@wmrﬁ@lfwdnéym&ﬂsww & JWRnE GFeUTPE| tRftany

ot her fl uids,

—l

embodiment.

Description

[0010] The following detailed description refers to the accompanying drawings that show, by
way of illustration, specific details and embodiments in which the invention may be practiced.
These embodiments are described in sufficient detail to enable those skilled in the art to practice
the invention. Other embodiments may be utilized and structural, logical, and electrical changes
may be made without departing from the scope of the invention. The various embodiments are
not necessarily mutually exclusive, as some embodiments can be combined with one or more
other embodiments to form new embodiments.

[0011] An embodiment may provide for a flexible fluid storage and warming bag. The
flexible fluid storage and warming bag may include two flexible main walls, each including a

surrounding edge, the two flexible main walls overlapping each other and being fluid-tightly



for exanple, saline solution, dialysis solution, bone marrow or any ot her
suitable bodily fluids. The fluid may be stored in a liquid state or in a
solid st awe 20foa4gsanpl e frozen bl ood) in the bag. [001BLTISG26em/0embondi ment ,
t he nunber of the fluid transfer ports extending into the single
nonpartitioned fluid chanber may vary dependi ng on user and design

requi renments. For exanple, the bag may include only one fluid transfer port
configured to allow transfer of the fluid into and out of the bag through
the sane fluid transfer port. As another exanple, the bag may include two
fluid transfer rts,, one fluid transfer. port f.or. transfer of fluid into
the baGrEniPeHEl BPREMT Teroanipg sdr e bpget TRche PURAPEA trele Ropaadtibnsd ¢ ne
bag. As a further exanple, the bag may include three fluid transfer ports,
the t il ofdifie alihRRH S BOhloo 8 WBUIeREI{ RhinGONRGRITHANS RaRALDGIAAD O
prevent 1 nterruption to the transfer o U|3’out 0 he respective bags to
the patient, for exanple during blood transfusion when it nmay be required
to traadgés)acleidore flidnranRr Pad cabndih®ntb {HeGikdle fon-puntitrea diviteeHambessdd f | ui d
transfer port may be open-ended or may be sealed fromthe external

envi ronment by a capping portion until prior to use so as to prevent

cont arhieingt joofigued ool Bllow trangfercofisbel iflmdrinto andeoup of thertmgt eyl ayclestrigal heating
connected to the bl ood bag. Each tubing nmay be connected to a respective
fluid transfer port. Each tubing may_be forned as an integral part of the
bl ood n&%nt?ﬁéﬁie%&mflm feast ong Oﬁg’ééﬁéﬂﬁ’fléfeif?aé?n“@ﬁﬁ brd2g| ood bag. The
tubing may be used for blood infusion, blood transfer or blood transfusion.

Each t[UMﬂQn %%dbgﬁl%&?, i ﬂ%ﬁ%feaﬂ’tﬁ@ gfé?ag(a la}Ql \&a%h&gogg%afﬁg m%lag for storing

blood, for example, a so-called blood bag. The bag may also be used for storing any other fluids,

for example, saline solution, dialysis solution, bone marrow or any other suitable bodily fluids.

The fluid may be stored in a liquid state or in a solid state (for example frozen blood) in the bag.

[0013] In an embodiment, the number of the fluid transfer ports extending into the single non-

partitioned fluid chamber may vary depending on user and design requirements. For example,

the bag may include only one fluid transfer port configured to allow transfer of the fluid into and

out of the bag through the same fluid transfer port. As another example, the bag may include two

fluid transfer ports, one fluid transfer port for transfer of fluid into the bag and the other fluid

transfer port for transfer of fluid out of the bag. As a further example, the bag may include three

fluid transfer ports, the third fluid transfer port configured for connecting to another bag to

prevent interruption to the transfer of fluid out of the respective bags to the patient, for example

during blood transfusion when it may be required to transfuse more than one bag of blood.
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[0016] In an enbodinment, the flexible fluid storage and warm ng bag may
further include a further electrical heating elenent; wherein the

el ect ri cavohenrismgy3el enment may be integrated with one ofPCrise20mmwodozxi bl e
main walls of the bag and the further electrical heating elenment may be
integrated with the other of the two flexible main walls of the bag. The
flexible fluid storage and warm ng bag may further include any suitable
nunber of electrical heating elenents and further electrical heating

el enents depending on number of flexible main walls of the bag and al so

or et M0 TheaEehy Torerer Hhu Sheer 08 s @ brendeCoranEPY v e £ 1 ha

gener at es re5|stance when el ectrical current passes through it, and

gener ’ BlRbHGAAHEL 26%0 BHSBRUontihiRARAC ON the
exter%%%ﬁégr a@%ﬁg the&%)gng %gﬁnatkﬁgﬂy, eaé% O?éktr|CEQhﬁeat?ng el enent
may i nclude an el ectri cal heatlng | ayer arrangenent attached to an exterior
sur f aqeo1®| 1f B emBEEBRHI, YBe 8NBI0RS tubid@s WO b Icexidated 0@ bIVEd bas. Thack idilpag.
The wire or thermal conductive el enment or the el ectrical heati ng | ayer
arrangenent nay be configured to be flexible and nade confornmable to any

f | ui d nirabesumheged ®oa espictivpiloid anséer posxEwhdubisamiaygbd formed asen anegraln
efficient heat transfer to the fluid stored in the bag. [0018] In an
enbodi ment,, each of the Iectrlcal heatln ele nt an ther

el ect PAEAS thedlpadRyser arbe formedra AsARatp o %@wd{% tubing dFay be

tubing or may further be configured to tMAr| around t he tublng so as to

warm tuQ§d % Bﬁoﬁ'lﬁi‘&sﬂk% ‘i)ﬂ) ‘&”9&5%@ or! B'l%b@%a%&uglgﬁ“ Egéh' ﬁ{i)ting H’S include an

intravenous (IV) tubing for example.

[0016] In an embodiment, the flexible fluid storage and warming bag may further include a
further electrical heating element; wherein the electrical heating element may be integrated with
one of the two flexible main walls of the bag and the further electrical heating element may be
integrated with the other of the two flexible main walls of the bag. The flexible fluid storage and
warming bag may further include any suitable number of electrical heating elements and further
electrical heating elements depending on number of flexible main walls of the bag and also
depending on user and design requirements.

[0017]) In an embodiment, each electrical heating element may include a wire of a conductive
material that generates resistance, when electrical current passes through it, and generates
therefore heat, or a thermal conductive element disposed on the exterior surface of the bag.

Alternatively, each electrical heating element may include an electrical heating layer
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el ectrical heating elenent and the further electrical heating el enent
positioned on the tubing nay be independent of or in addition to that

al ready pwe=erw13¢893t he bag so as to provide an increase@Casd20@90@92 war n ng
of the blood. [0019] In an enbodinent, the electrical heating | ayer
arrangenment may be rel easably attached to the exterior surface. The

rel easeabl e attachnent may be via an adhesive | ayer or any other suitable
means which allow tenporary attachnment and detachnment of the electrical
heating | ayer arrangenent. The rel easeable attachnent allows the electrical

heating | ayer arr enment to be use n a bag and e i S t
di spogEaneemat aitashed focan SH{RrigriSHaqe R} dhe ’&FP%H%% F@ﬁﬁwsgﬁa@?%@ﬁﬁhw

attached on a new bag. The electrical heating |ayer arrangenent nay be

and oSu B ghe e TR AR e UATRE Lo gl B FORCAMRERER, oo

| ayer arrangenent nay be attached to the exterior surface by a technique

sel ecty9f Hel QAT Sured @B BEXTSIE Shd BEAdOEor¥érintibidd an HORISSISREfadtedt as%6 pldvids
soni ¢ séaling, adhesion, lithographic and a conbination thereof. [0021] In

an enbodi nent, the electrlcal heati ng | ayer arrangenent may overlie at

| east asﬂdaﬁﬂa}mitiag interfdve andtn efficiext lemat wansfartd the dluidytored mathebefy, t he

el ectrical heating |ayer arrangenent nay overlie at different positions on
the exterior surface. The extent of overlap between the electrical heating
| ayer 884k anembodiment prchek theslesirical heatiag ebmeph@dﬁh@mlﬂlea@gwgﬁ@é&emg
accordance with the anDunt of fluid housed within the bag and the rate at

whi ch emenI Ll%ly(%ur?l?eer 2 conﬁgured to coil around a tubing or may further be configured to twirl

around the tubing so as to warm the blood flowing through the tubing to the patient. The
electrical heating element and the further electrical heating element positioned on the tubing may
be independent of or in addition to that already present on the bag so as to provide an increased
and faster warming of the blood.

[0019] In an embodiment, the electrical heating layer arrangement may be releasably attached to
the exterior surface. The releaseable attachment may be via an adhesive layer or any other
suitable means which allow temporary attachment and detachment of the electrical heating layer
arrangement. The releaseable attachment allows the electrical heating layer arrangement to be
used on a bag and when the bag is to be disposed, the electrical heating layer arrangement may
be detached and attached on a new bag. The electrical heating layer arrangement may be re-used

on the bag for as many suitable numbers of times depending on user and design requirements.
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war med. [0022] In an enbodi ment, the electrical heating |ayer arrangenent
may include a |layer of an electrically conductive strip extending in for
exanpl e awoeardsisddesi gn, a serpentine design or a spiraCTHe0Yo@2t he
exterior surface. The electrically conductive strip may include any
suitabl e design as long as the electrically conductive strip can generate
sufficient heat to evenly warmup the fluid stored inside the bag in liquid
or frozen state. The electrically conductive strip nmay al so be arranged in
any other suitable pattern on the exterior surface of the bag, for exanple,
in arectangle, a cjrcle or square design. Each electrically conductive
strip [PORP1 B agr erabriimenty the eleglical; heating Jpyes) arraggement smay, hs; #gchesh (o iheyot h
series and parallel depending on user and design requirenents.[0023] In an
enbodi pent e further el ri.cal. heat]| I i ncl er
eIectfg%gprﬁégFFgﬁ’?gvérmggggﬁaéﬁgﬁplggfa h%ﬁggg&%ofgﬁP%@$E%gﬁgg?%ﬁkéﬁrface
of the other of the two flexible main walls of the bag. [0024] In an
embodiseRitg, s&lktesehﬁayge,radl«oé‘siombﬁtheg@ﬂ&ie B bombinmbchénss strip attached to the
exterior surface of the one of the two flexible maiin walls and the | ayer of
the electrically conductive strip attached to the exterior surface of the
ot her [00H}ilbl an reEibodingdnk, they clbetriofl htatingakyers abrshgententlrhay ooegbiee ate idaar y
designs resulting in that the two | ayers of the electrically conductive

strip cover at |east subs;antiallx the entire overl appi.ng area of the two
f1 exi shestargialy wla eajire gxiepiot pyécy, Altgraatively, the electrical heating layer arrangement

may overlie at different positions on the exterior surface. The extent of overlap between the
electrical heating layer arrangement and the exterior surface of the bag is designed in accordance
with the amount of fluid housed within the bag and the rate at which the fluid needs to be
warmed.

[0022] In an embodiment, the electrical heating layer arrangement may include a layer of an
electrically conductive strip extending in for example a meander design, a serpentine design or a
spiral design on the exterior surface. The electrically conductive strip may include any suitable
design as long as the electrically conductive strip can generate sufficient heat to evenly warm up
the fluid stored inside the bag in liquid or frozen state. The electrically conductive strip may also
be arranged in any other suitable pattern on the exterior surface of the bag, for example, in a
rectangle, a circle or a square design. Each electrically conductive strip may be arranged in
series, in parallel, or in a combination of both series and parallel depending on user and design

requirements.

13



el ectrically conductive strip may be configured such that a | arge
over | apping area may be covered when the two flexible main walls overlap
wi t h eachwot2her134§96025] hi an enbodi ment, the el ectri calPCy/Scaonmwotvye strip
may be printed or enbossed directly onto the exterior surface of the bag.
The electrically conductive strip also be disposed on the exterior surface
by lithography. [0026] In an enbodi nent, the layer of the electrically
conductive strip may be designed such that a surface ratio between the
exterior surface of either one of the tmo flexible main walls and a total

surfac t he I r of ec rlc .conductive st tached to, the
ot or L BP2Y Jhios et the furhsf SehEE R s iR PRt Ty folB e bithG S tsal woon
3:1 and 1:1, preferably 1.5:1. The dlnen5|on of the total surface of the

layer b %Faggﬂ %fatuggl‘ﬁ aa%ctu di‘u)’tﬁ%rsetx'ééri%r F@fac‘%%frtﬁé G%h%{jof B tﬂe%lt% aken

for the st war nme e sm I's the total surtace of the
| ayer of the electrlcally conductlve strip in contact with the exterior

sur f acRaintiis bphgdaci t takes for the stored blood to be warned. [0027] In
an enbodi nent, the %ayer of the electrically conductive strip may include a
material selected fromthe group consisting of silver-based conductive ink,
copper0824dd anomthedimens, thakayer of thectleaircably| opneductiive lsiripaattiched toothe Isatseidr
resistive ink for exanple. [0028] In an enbodi nent, the electrical heating

| Yo SERADRRIEL T [ hOShLnsh b 30 Adicel ) ayer, of anged, et geer

attached to the exterior surface of the other flexible main wall may be of at least substantially
complementary designs resulting in that the two layers of the electrically conductive strip cover
at least substantially the entire overlapping area of the two flexible main walls. Accordingly, the
electrically conductive strip may be configured such that a large overlapping area may be
covered when the two flexible main walls overlap with each other.

[0025] In an embodiment, the electrically conductive strip may be printed or embossed directly
onto the exterior surface of the bag. The electrically conductive strip also be disposed on the
exterior surface by lithography.

[0026] In an embodiment, the layer of the electrically conductive strip may be designed such that
a surface ratio between the exterior surface of either one of the two flexible main walls and a
total surface of the layer of the electrically conductive strip attached to the exterior surface of
that one of the two flexible main walls may be between 3:1 and 1:1, preferably 1.5:1. The

dimension of the total surface of the layer of the electrically conductive strip may be related to
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| ayer of the electrically conductive strip. The layer of the electrically
conductive strip may first be disposed on the adhesive | ayer before the

el ectri cavohleswi3mgy3l ayer arrangenent is brought to be i rCT®oGRa000M2 h t he
exterior surface. [0029] In this enbodinment, the electrical heating |ayer
arrangenment may further include a thermal diffusion | ayer arranged between
the exterior surface of the flexible main wall of the bag and the | ayer of
the electrically conductive strip. [0030] In an enbodi nent, the el ectrical
heating | ayer arrangenent may further include a thermal diffusion |ayer
arranggd,.on t.he |l ayer of the electrical conductive strip angd.an adhesive
yor Ui HOM gaGFR o e stoPac 0GB S Pl SR ¥ Bl bhe R Tl P ot
the bag and the thermal diffusion layer. The thermal diffusion | ayer may

pr ovi | Gl . t ' I LV ipto
Phe bane Pt EENIE oy SHER oAl M RGP Rl lo R Bl B 2
substantially uniformthermal heating over the surface area of the flexible
mai N wedrkd Blbod kebd@gmed0031] I n an enbodi ment, the adhesive |ayer nmay
include a material selected froma group consisting of heat curing adhesive
| ayers, UV curing adhesive |ayers, and pressure sensitive adhesive |ayers,
for ex89237dn ahopspfiment.ghe daysodf theralecttidadly tchadustive diripf mey dncludeya matesipl
include a material selected froma group consisting of a thermally

Conducstefegt%d %%(r)ri( ﬁfe g%o&phgornrsri%‘lirllg ofC s(mfgrlilga&sleg gor?d%@t%?ei i\{ﬂ% co?)ggr-gased conductive ink,
conductive polymer ink, and carbon-based resistive ink for example.
[0028] In an embodiment, the electrical heating layer arrangement may further include an
adhesive layer arranged between the exterior surface of the flexible main wall of the bag and the
layer of the electrically conductive strip. The layer of the electrically conductive strip may first
be disposed on the adhesive layer before the electrical heating layer arrangement is brought to be
in contact with the exterior surface.
[0029] In this embodiment, the electrical heating layer arrangement may further include a
thermal diffusion layer arranged between the exterior surface of the flexible main wall of the bag
and the layer of the electrically conductive strip.
[0030] In an embodiment, the electrical heating layer arrangement may further include a thermal
diffusion layer arranged on the layer of the electrically conductive strip and an adhesive layer
arranged between the exterior surface of the flexible main wall of the bag and the thermal

diffusion layer. The thermal diffusion layer may provide a thermally efficient path from the
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thermal Iy conductive resin. [0033] In an enbodiment, the electrical heating
| ayer arrangenment nmay further include a thermal insulation |ayer arranged
on a si dewofotos489ayer of the electrically conductive sPCIrSGeiongowznot e
fromthe exterior surface of the main wall of the bag to which the

el ectrical heating | ayer arrangenent is attached. [0034] In an enbodi nent,
the thermal diffusion layer is to ensure good tenperature uniformty. The
thermal insulation layer is to mnimze thermal | eakage to the environnent
and to inprove heating rate. The electrical insulation |ayer is to prevent

el ectrical short. circuit.]003 In.an enmbodi nent, the therpal insul ation
ayor UM RO ot oaie bk b LR Qe TR ol Ceomal R Ry i may
thermally insulating epoxy, a thernmally insulating adhesive, and a

t her ééi?é ﬂ&&ﬂs@aﬁﬁi@% R thd a1 RAAAPLGer tﬁQ%ﬁ%a biza %Et}{% E’Jlérﬁﬁfn whiP6r

el ectrical heating lfayer arrangenent nmay In e a thennal 1 nsulation |ayer
and electrical insulation |ayer arranged in contact wwth the |ayer of the
el ect khewdd. y conductive strip and the exterior surface. [0037] In an

enbodi ment, the thermal insulation and electrical insulation |ayer
conprises a material selected froma group consisting of a thermally

i nsul 40034¢ Ie poxgmbalimbey thel 4dhesing ldyat imey mdluds iavmaterinld sededtdre faomd b ygroup
insulative resin. [0038] In an enbodi ment, the electrical heating |ayer

arrangenent may. i nclude a, thernal ) ) ~ .
%onswtmg oty heat curing adhesive layers, UV curing adhesive layers, and pressure sensitive

adhesive layers, for example.

[0032] In an embodiment, the thermal diffusion layer may include a material selected from a
group consisting of a thermally conductive epoxy, a thermally conductive adhesive, and a
thermally conductive resin.

[0033] In an embodiment, the electrical heating layer arrangement may further include a thermal
insulation layer arranged on a side of the layer of the electrically conductive strip being remote
from the exterior surface of the main wall of the bag to which the electrical heating layer
arrangement is attached.

[0034] In an embodiment, the thermal diffusion layer is to ensure good temperature uniformity.
The thermal insulation layer is to minimize thermal leakage to the environment and to improve

heating rate. The electrical insulation layer is to prevent electrical short circuit.
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conduction and electrical insulation |ayer arranged in contact wth the
exterior surface and the layer of the electrically conductive strip. [0039]
In an enmbwoi2oevi34s9she t hermal conducti on and el ectri cal PChsGRetoi000192 ayer
may include a material selected froma group consisting of a thermally
conductive epoxy, a thermally conductive adhesive, and a thermally
conductive resin for exanple. [0040] In an enbodi nent, the electrical
heating | ayer arrangenment nmay further include a base | ayer arranged on a
side of the layer of the electrically conductive strip being remote from

t heexterior surface of the main wall of the bag o which the el ectrical
heat | HP3Fhirean smbadigenb ihe thermalingyatign laysy mqy Priugg udp, adpgaalmslete ted {HFpn Base

| ayer may include a material selected froma group consisting of a

EEGLISENE R G T

material so as to act as a base for subsequent deposition of naterlals

[ 0042} dhaiinStiRGSH 8R! for bREndl@ise | ayer may act as a starting layer for
subsequent deposition of the thermal insulating |ayer, the |ayer of the

el ectrically conductive strip, the thermal diffusion |ayer and the adhesive
| ayer [(0Sbpie ahheneddbmtnti ciad eleetrichlnbeatiay dayear areangemenit miayg ibclodglat thenhad
contact with the exterior surface of the main wall of the bag. [0043] hi an

enbodi ment, the base | ayer may be renoved after the el ectrjcal %1
| ayer insulation layer and electrical insulation layer arranged in contact with the layer s the

electrically conductive strip and the exterior surface.

[0037] In an embodiment, the thermal insulation and electrical insulation layer comprises a
material selected from a group consisting of a thermally insulative epoxy, a thermally insulative
adhesive, and a thermally insulative resin.

[0038] In an embodiment, the electrical heating layer arrangement may include a thermal
conduction and electrical insulation layer arranged in contact with the exterior surface and the
layer of the electrically conductive strip.

[0039] In an embodiment, the thermal conduction and electrical insulation layer may include a
material selected from a group consisting of a thermally conductive epoxy, a thermally
conductive adhesive, and a thermally conductive resin for example.

[0040] In an embodiment, the electrical heating layer arrangement may further include a base

layer arranged on a side of the layer of the electrically conductive strip being remote from the
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arrangenment is brought into contact with the exterior surface or the base
| ayer nmay renmain as an exterior |layer of the electrical heating |ayer

ar rangenewo 201/13$8980 prevent direct exposure of the thePeRISGzoWObEYR NG

| ayer or the layer of electrically conductive strip to the user. [0044] hi
an enbodi mrent, each of the two flexible main walls may include a fluid

i npermeabl e material. Each of the two flexible main walls may al so include
a flexible material which may acconmodate the fluid stored within the
chanmber of the bag. The selection of the material for each of the two

flexible main_ walls may vary d ndi ng .on the contents of the fluid stored
wi t hi EkEohagfacegE fs}\@%a%ﬁ vgall of el big topaich ths q??cé‘%‘faﬁﬁsat%ﬁﬁyﬁx&rfﬁggmt Bncl ude

a material with a nelting tenperature at |east higher than the maxi num
tenpﬁ%@¢a%ﬁ of the heating element such that the flexible main wall does
not § en the warm ng process is being carried out. [0045] In an
enbodi nent, each of the two flexible main walls may include a materi al

sel ectiggh1f] R B BmBERMRNE HRYaS Tadt Ry iR PhathihCiclRetbdiMm a RedupQoadisting and
pol yet'hyl ene-co-vinyl acetate (EVA), for exanple. [0046] In an enbodi nent,

the flexible fluid storage and wanni ng bag may further include two

| ongi tofidi pohytetlsiabeserapitdhilae (PEEhsibstraeasd aeslyathylege nhghtlalate (RIFN) supseadges of
the two flexible main walls; wherein the [ayer of electrically conductive
strip includes two end portions bheing arranged proximte to one of the two
t r ansvey examyleckhegbase Hayep apay rn el pvislabively pisid meariahgg a5l le2chas arhashded
directly at or along any one of the two transverse sides of the bag.

Al ternatiyely

ﬂeptors]ﬁion of materials.

[0042] In an embodiment, the base layer may act as a starting layer for subsequent deposition of
the thermal insulating layer, the layer of the electrically conductive strip, the thermal diffusion
layer and the adhesive layer before the electrical heating layer arrangement is brought into
contact with the exterior surface of the main wall of the bag.

[0043] In an embodiment, the base layer may be removed after the electrical heating layer
arrangement is brought into contact with the exterior surface or the base layer may remain as an
exterior layer of the electrical heating layer arrangement so as to prevent direct exposure of the
thermal insulating layer or the layer of electrically conductive strip to the user.

[0044] In an embodiment, each of the two flexible main walls may include a fluid impermeable
material. Each of the two flexible main walls may also include a flexible material which may

accommodate the fluid stored within the chamber of the bag. The selection of the material for

each of the two flexible main walls may vary depending on the contents of the fluid stored within
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two end portions may al so be arranged proximate to or directly at any one
of the two |ongitudinal sides of the bag. The position of the two end

porti ons wayowasysddependi ng on the subsequent ease of cEONSGRIOM04192a
hanger and power supply device. The position of the two end portions nay

al so vary dependi ng on user and design requirenents. As an exanple, a bl ood
bag is typically of a substantially rectangul ar shape. By | ongitudi nal
sides, we nean the side of the main wall which is generally |onger than the
other side. And by transverse sides, we nean the side of the main wall

whi ch s erally shorter. In this case, fhe Ion udi na

eubst 45l FrsavBOl Pt ohs 0 it Fa rlemey GEfbder Agra e BRYines of a
square shape then the transverse side may have the sanme di mension as the

| ongi ' 7 fluid
tr st ARy hd Gl tne oSO AR R B BB SbAOMRIt IR |
transfer ports may all be arranged adjacent to each other al ong either one
of t helekite hRRGHAILEeH Abt 1Hdlf@EerOhe WABMINE PRGOS IS Beinp d@Fie@loufray be
respectively arranged at different |ongitudinal sides or transverse sides
dependi ng on user and design requirenents. [0048] As an exanple, if the bag
i s gefe4s] Iy ahampediment, Ragjeothaltvy flepiblghmainpwalis mey irdudsrrematesinksedacted si de
thereof, then the fluid transfer ports are general ly arranged hi the other
opposrte transverse, side_so g@ |OM/tre fluid t IoM/easrl out of the
bag d&©em eguacPRHingh PHE-plagicize é’afeﬁ RVl SRR YR e i ¥Br t i ons
of the electrically conductive strip nmay be designed to include a |arger
ngth(ﬁpg&j%p%&mﬂﬁathe el ectrically conductive strip and to be contacted to

[0046] In an embodiment, the flexible fluid storage and warming bag may further include two
longitudinal sides and two transverse sides along the surrounding edges of the two flexible main
walls; wherein the layer of electrically conductive strip includes two end portions being arranged
proximate to one of the two transverse sides of the bag. The two end portions may also be
arranged directly at or along any one of the two transverse sides of the bag. Alternatively, the
two end portions may also be arranged proximate to or directly at any one of the two longitudinal
sides of the bag. The position of the two end portions may vary depending on the subsequent
ease of connection to a hanger and power supply device. The position of the two end portions
may also vary depending on user and design requirements. As an example, a blood bag is
typically of a substantially rectangular shape. By longitudinal sides, we mean the side of the
main wall which is generally longer than the other side. And by transverse sides, we mean the

side of the main wall which is generally shorter. In this case, the longitudinal side is substantially
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external power supply. The larger width nmay all ow easy connection with the
external power supply. [0050] hi an enbodinent, the flexible fluid storage
and war mwQ 2oeg3mey further include a pair of hangers f@®cTisengiongomvhe bag
on a hanger and power supply device, wherein each of the pair of hangers is
of an electrically conductive material and attached to a respective one of
the two end portions of the electrically conductive strip so as to be

el ectrically connected thereto.[0051] In an enbodi ment, each of the pair of
hanger s nay b e adapted to b e nechanically engaged with and electrically

coupled to e h er and S I 0 n enbodi nent the
o obt PrmsRotg: AR Erashins A T we bERubed Rl St e G B4R ' o
i nclude a thickness (t) of about 10 umto about 80 um preferably about 20
Uﬁltonﬁgq#k A2 U e RIARE loddfaGlEGHE T cal heating el ement or the

rica ﬁeat

el ect I'ng l'ayer arrangenent may include a width (Wl ectri cai
heating el enent) of about 100 to 2000 um preferably about 500 umto about

2000 yoo479!n ex aMPbEiment) on Eleikitioniak off @t i trehsFempvit, (fithdrb areshektthirCade
heati ng | ayer arrangenent may al so include a length (referring to the
length fromthe start of one termnal end (or end portion) to the other
t er m daid eansferportethd fvid transfey porss mayp el be apezedrpdiager o eachAlo alomg either
pref erably about 1500 mmto about 2500 mm [0053] In an enbodi nent, the

bl ood ba be si ze cconnndate a variety of vol unes ependln
User ARt P4A8Y o rl%‘t%'eﬁlg‘é‘ﬁ]eﬂ . o7 BiBEesH ke §%c%%e%f1¥53mg

different longitudinal sides or transverse sides depending on user and design requirements.

[0048] As an example, if the bag is generally hanged in a generally upright position at one
transverse side thereof, then the fluid transfer ports are generally arranged in the other opposite
transverse side so as to allow the fluid to flow easily out of the bag due to gravitational forces.
[0049] In an embodiment, both end portions of the electrically conductive strip may be designed
to include a larger width than that of the electrically conductive strip and to be contacted to an
external power supply. The larger width may allow easy connection with the external power
supply.

[0050] In an embodiment, the flexible fluid storage and warming bag may further include a pair
of hangers for hanging the bag on a hanger and power supply device, wherein each of the pair of
hangers is of an electrically conductive material and attached to a respective one of the two end

portions of the electrically conductive strip so as to be electrically connected thereto.
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about 300 ml or about 600 m in volune. As an exanple, the bl ood bag may
accommodat e about 300 ml in volune. [0054] In an enbodi nent, the thernal
conduct i omOoant)y/Bisdst ri cal insulation |layer may include &CrisiGekngssnf about
20 umto about 100 um for exanple. The thermal conduction and el ectri cal
insulation | ayer may include a thickness of about 2 to 3 tines the

t hi ckness of the electrically conductive strip.[0055] In an enbodi nent, the
thermal insulation |ayer may include a thickness of about 20 urn to about
100 um for exanple The thernal insulation |ayer may al so i nclude a

t hi ck abou to 3 the thickness of the el ectrical
tonando0eta Ta ot Gnboine Snet B oD hOAREEE RESEPbAOAELEo hedormist Birent
may i nclude a re5|stance of about 0.025 WcnR to about 0.15 Wcn?2,

pr ef eréﬁg%gﬁﬁ (Lj%tndcéie(&gl—l \A\ggtggu éar“’mg&f“\g}f’g%it BI bovgcgbodl ment, the power

density en about ut 0.3 VVch
preferably about 0.25 Wcn2 for exanple. [0058] In an enbodi ment, power

appl i 00329 14 hgh leddbRlinRnt,! lﬂﬁ eleegichll Gadting éléﬁﬂuﬁtdrvﬂdeséllébtﬂcﬂahedﬁ@ge gessed
as : Power applied =1 * | R, | = applied current R= resistance (function

of the total surface area of the |layer of electrically conductive strip and
arrangement may include a thickness (t) of about 10 um to about 80 um, preferably about 20 um

to about 70 um for example. The electrical heaﬁng element or the electrical heating layer
arrangement may include a width (Weiectrical heating element) Of about 100 to 2000 um, preferably
about 500 um to about 2000 um for example. The electrical heating element or the electrical
heating layer arrangement may also include a length (referring to the length from the start of one
terminal end (or end portion) to the other terminal end (or end portion)) of about 1000 mm to
about 4000 mm, preferably about 1500 mm to about 2500 mm.

[0053] In an embodiment, the blood bag may be sized to accommodate a variety of volumes
depending on user and design requirements. The blood bag may accommodate about 150 ml,
about 300 ml or about 600 ml in volume. As an example, the blood bag may accommodate about
300 ml in volume.

[0054] In an embodiment, the thermal conduction and electrical insulation layer may include a
thickness of about 20 um to about 100 um for example. The thermal conduction and electrical
insulation layer may include a thickness of about 2 to 3 times the thickness of the electrically

conductive strip.
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the applied current). [0059] In an enbodinent, a fluid storage and warm ng
system may be provided. The fluid storage and warm ng system may i ncl ude a
fl exi bl e Wbhunt/stgysage and warm ng bag accordi ng to eacRCarsd26w0000192

enbodi ments descri bed above and a hanger and power supply device adapted to
be electrically coupled to the electrical heating elenent of the bag to
supply electrical power thereto.[0060] In an enbodinent, the fluid storage
and warm ng systemmay include a flexible fluid storage and warm ng bag,
wherein the hanger and power supply device may include two power supply

contacts configured to be respectively nmechanicgally. engaged wth_.and

el ect 19053 115 an i pcimers, 5"5 thegmaligpylatipn lﬁ??ﬁ@é"ﬁyél?‘ﬁ[“%ﬁ)% Ck?‘ﬁS%éﬁ a‘é%gg R, a
fluid storage and warnm ng system may be provided. The fluid storage and
war m n yvi$hem i ngl ude I I e and a
hangelag%‘%c}%g%ﬁ%ﬁ%&@?'ﬁv@%@%@aﬁ%@%ﬁ 1a§g%3§%?%§?lrﬁll 1&?&%% ty couspg)l%(g to 2t he

el ectrical heating element of the bag to supply electrical power thereto.

[ 0062), b Rinf8 tIRRREALE BE the bREuRANDEInda i eRAYLT supply device may include a
pair of or two power supply contacts configured to be respectively
connected to the pair of hangers. [0063] In an enbodi ment, the nunber of
hange (8056 dn tinempodiments thep ectrivahheating eleaenympy irdbplemdiesigfamnes afsboutdd@Sdesi gn
requirenents.

Q/cm? to about 0.15 Q/cm?, preferably about 0.05 £‘2/cm2 for example. -

[0057] In an embodiment, the power density applied may be between about 0.1 W/em? to
about 0.3 W/em?, preferably about 0.25 W/em® for example.

[0058] In an embodiment, power applied to the layer of the electrically conductive strip may be
expressed as :

Power applied =1 *I *R,

1= applied current

R= resistance (function of the total surface area of the layer of electrically conductive strip and
the applied current).

[0059] In an embodiment, a fluid storage and warming system may be provided. The fluid
storage and warming system may include a flexible fluid storage and -warming bag according to
each and any embodiments described above and a hanger and power supply device adapted to be
electrically coupled to the electrical heating element of the bag to supply electrical power

thereto.
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[0064] In an enbodi nent, the hanger and power supply device may include a
slot so as to accommpdate a portion of the flexible fluid storage and

war mi ng baiQ 208w3ys9sg the el ectrical contacts of the el eecriscadioleadr ng

el enent. [0065] In an enbodi nent, the hanger and power supply device nay be
electrically coupled to the electrical heating elenent via at |east one
electrical wire.[0066] In an enbodi nent, the hanger and power supply device
may i nclude any suitable conbination of conponents selected froma group
consisting of a power supply, a tenperature controller, a solid state

Iay, a display to_display gggrature of the fluid stor& ﬂﬂ e bag,
a powd9068],pfB1 gn F‘ﬁbﬁ‘tmﬁﬁﬁs the %“16 #eesUMpIVIEng BYRieny Sy, inglu %Prmﬁ‘ & flut
sensor, and a power supply swtch. [0067] In an enbodi ment, the power

suppl ¢l ude bat |rec WG
SUPP! Y DS 56 Rty B 5 v SRTE R i ed B VY
battery configured to yleld an overall voltage of about 12Vdc to about 15

Vdc ratsiy alonRicAMBoriddfedOfo Be NG ehastailye engtigell Aty and ediesabllyy about
BOMIraHﬁﬂ%. [08 68] In §h gnb%dlégﬁﬁwﬁg bl ood béﬁ a%th a# |ntegrated-w

el ectrical heatlng el ement on an exterior surface of the blood bag may be
pr ovi desheciEdao Heqgail diaangemy be capabl e of heating up the fluid inside the
bl ood bag to nornothermc tenperature. [0069] In an enbodi nent, a flexible

heating el ement may be printed directly onto the exterior
061] In an embodiment, a fluid storage and warming system may be provided. The fluid

storage and warming system may include a flexible fluid storage and warming bag, and a hanger
and power supply device adapted to be electrically coupled to the electrical heating element of
the bag to supply electrical power thereto.

[0062] In an embodiment, the hanger and power supply device may include a pair of or two
power supply contacts configured to be respectively connected to the pair of hangers.

[0063] In an embodiment, the number of hangers and the power supply contacts may vary
depending on user and design requirements.

[0064] In an embodiment, the hanger and power supply device may include a slot so as to
accommodate a portion of the flexible fluid storage and warming bag carrying the electrical
contacts of the electrical heating element.

[0065] In an embodiment, the hanger and power supply device may be electrically coupled to the

electrical heating element via at least one electrical wire.
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surface of a blood bag by using conductive ink that is capable of heating
up the blood inside the bl ood bag to nornotherm c tenperatures when
connect edwOQoB/13¢888r source or power supply. [0070] |In aoTEGhawionen, the
bl ood bag may include a flexible heater circuitry or elenent on either
side, or both sides of the exterior surface that is capable of heating up
the bl ood inside the blood bag to nornotherm c tenperatures when connected
directly to the power source withouthaving to rely on an external warm ng
device. The flexible heater elenment nmay be printed directly onto the

expos rface of t.he bl poqd bag by using an ri.nting technol ogy . h as
scree ﬁﬁquﬁh’ R i 4g ?mI’%“ﬁlinf’f‘to _tﬁ% ﬁ‘fm%‘? BHHBLET ﬂ‘pé#ﬁ @%‘F? ol rb@x?ﬂ}/g é‘b‘%’g’fﬁ f ace,
or both exposed surfaces of the blood bag which may be made of, but not

Limt . . e Gk ar | 0 . i
et or ope RSt Eup AR BT dobl R (onRUAL UL pob @ b RIaRBETD | i
such as Asahi L-41 IAWor any other ink alloy as long as the heater or

heat i RgniedIRABIHolill StabrRBR] £dikplaptdisyley fehPetnit betheTRA! it01@d baMMEHAbUg e t O
heat up the fluid stored in the bag. [0072] In an enbodi nent, the power
supply may be attached to the ends of the heating el ement by neans of

t appi pgwehsupply mpubpdrt atvavee seppdy awiput pavh agenperstund senber, hehe epwor supply
slotting the printed heater blood bag into a specially designed bl ood bag
hol der whj ch provide connectivity of the blood bag to the power supply
sour c8VIEMO73] hi an enmbodi ment, the bl ood bag with integrated heating

el enrent may provide a portable

[0067] In an embodiment, the power supply may include a battery or may be directly connected
to the power supply mains. For example, the power supply may be a lithium polymer battery
configured to yield an overall voltage of about 12Vdc to about 15 Vdc rated at 3 amp-hour or a
normal AC-DC adapter yielding preferably about 30W rating.

[0068] In an embodiment, a blood bag with an integrated electrical heating element on an
exterior surface of the blood bag may be provided. The blood bag may be capable of heating up
the fluid inside the blood bag to normothermic temperature.

[0069] In an embodiment, a flexible heating element may be printed directly onto the exterior
surface of a blood bag by using conductive ink that is capable of heating up the blood inside the
blood bag to normothermic temperatures when connected to a power source or power supply.
[0070] In an embodiment, the blood bag may include a flexible heater circuitry or element on
either side, or both sides of the exterior surface that is capable of heating up the blood inside the

blood bag to normothermic temperatures when connected directly to the power source without
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solution in warmng fluid in the blood bag. Further, it may be easy to use
since no primng or conplicated setup procedures nay be needed. [0074] hi
an enbodiwennio/z4smwbi | e way of warm ng bl ood to nornot hecwisG2owp@Evat ur e
bef ore physiological fluids are infused into a patient is provided. Bl ood
is maintained at a preferredtenperature of about 40C to protect patients
fromhypotherma in an operating theatre, intensive care or other

envi ronnment where transfusion therapies are needed. [0075] In an

enbodi nent, a flexible printed heating el ement on the bl ood bag effectively
heat s ,bl ood supstantially unifarmy.. 76], 1. nbodi ment por | e
hnd | HGHDRP GHD 91 G S aBRG Widetn i PRt g b B B ¢ o s
or controller nay be provided. [0077] In an enbodi nent, sinple set-up
proced. t 1 : | ed in a
el at ey Pt bt Yo O BIRIAR RN SUT RO B ITR KR
enbodi nent, the fluid storage and warm ng system may i nclude a hanger and
pover ssipPlpyintey i 108-18.26l1 dr@ddssifg DhicC kigler st @Gossd Aflfacst at Bothf exipbsedar t

bl ood bag. [0079] In an enbodi nent, the systemincludes a hanger and power
supply device and a fluid storage and warm ng bag with a printed el ectrical
heat i rsgrfedes wé tite. blpadBEY whithanayebbodiderefitbut netelitised tongedival gradoplastiazadanger
and power supply device may be about 1 kg to about 1.5 kg. One ful

recha&g; of the battery may be able to | ast about 10 or 12
C material. ‘

[0071] The printing material of the heater or heating element may be made of any conductive ink
such as Asahi L-411AW or any other ink alloy as long as the heater or heating element is capable
to produce the desired heating temperature to heat up the fluid stored in the bag.

[0072] In an embodiment, the power supply may be attached to the ends of the heating element
by means of tapping the wires onto the end connection points of the heater or by slotting the
printed heater blood bag into a specially designed blood bag holder which provide connectivity
of the blood bag to the power supply source.

[0073] In an embodiment, the blood bag with integrated heating element may provide a portable
solution in warming fluid in the blood bag. Further, it may be easy to use since no priming or
complicated setup procedures may be needed.

[0074] In an embodiment, a mobile way of warming blood to normothermic temperature before

physiological fluids are infused into a patient is provided. Blood is maintained at a preferred
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usages approxi mately. Accurate tenperature indication and control nmay be
shown on a display or screen on the heating device. The heating system or

t he fl ui dwet2orczigessand war m ng system nay be mai nt ai ned acTalcoilt/ 04@@2t o
prevent overheating.[0081] In an enbodi nent, the flexible heating sticker
may not contam nate the blood in the bl ood bag. The flexible heating
sticker may be easy to use and is affordable. [0082] In an enbodi nent, the
bl ood bag with the printed heating el enent may function |i ke a normal bl ood
bag, with the inprovenent that the blood stored within the bl ood bag may be

warnmed in an efficie nner n an, enbodi ment eat.i system
oy remieaRS abghant AU R Aot aeen e BB NGRS i PoyPele Rt et v
regulating with a tenperature indicator. The heating system may include two
parts g &cﬁﬁerepﬁlm a0 %%tx%ﬂ&u&t} t%?a%esrﬁge j&ker and the heating sticker
may be sposab 8 hi an e e power supply may include a
DC power supply voltage and/or a battery which is chargeable for

port aqghVS]YIn ahh@ntol ek, H6:EbISPmESd HsalindElebhteort Be FRAYNR dfRIRAIAhEHS
range between about OC to about 800C. The solid state relay may include a
relay with a control voltage between about 3 VDC to about 32 VDC and a | oad
vol t agdoed subbutially wid@mly. about 36 VDC. The current is about 3A. [0085] In
an enbodi ment, the battery may include a voltage rating of between 12 V to

15 V. The batter rovide a c nt .of ut 2A to about 3A,  a power of
about BB7¢dptan g%lapd@%grﬁﬁ\ﬁ portable an hg tweight f?uu? storage and warming system v%th

=t
=

temperature controls or controller may be provided.

[0077] In an embodiment, simple set-up procedures allow the fluid storage and warming system

to be activated in a relatively fast manner, for example about 30 seconds.

[0078] In an embodiment, the fluid storage and warming system may include a hanger and

power supply device and a heating sticker pasted on any state of the art blood bag.

[0079] In an embodiment, the system includes a hanger and power supply device and a fluid

storage and warming bag with a printed electrical heating element.

[0080] In an embodiment, the heating device or the hanger and power supply device may be

about 1 kg to about 1.5 kg. One full recharge of the battery may be able to last about 10 or 12

usages approximately. Accurate temperature indication and control may be shown on a display

or screen on the heating device. The heating system or the fluid storage and warming system

may be maintained at about 40°C to prevent overheating.
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[0086] In an enbodi ment, a hook or ring coupled to the heating device may
be able to support at |east about 2kg of weight. The di nension of the
heat i ng dwoi2e®/138893be about 140 mmin | ength, about 77 meTiSG2or0®aaddh and
about 90 mmin height.[0087] In an enbodi nent, the heating system may be
used in hospitals to provide an additional choice of a blood warner for
slow to nediumflow and to provide instant solutions for enmergency bl ood
transfusion in disaster area. [0088] In an enbodi nent, the heating system
may be used in arnmy as the heating systemnay be portable to be used in

field hospitals for  continuous rmng.. Further, the heati evice is able
to be [P dwiancaniadimenis @sof?exe}éﬁefta@ewiwnmax noh ORI PREREe the @P%%an 3% with
printed heater may be provided. A self-heating blood bag that is able to

war m t floui &S it k. - ] rature w thout using
t he co%ﬁl)(\’/oélm%igbi\% H%é%%‘ggélﬂé%g‘gﬁgrﬁhg@? 8?59’659%@%%‘3& %%5"8?@% ded. Blood is
normally stored in cold tenperatures from about 40C to about 6C. Rapid

i nf usijeEB29 fn SH EhteRIntknR NHS bRlo@ Bag kit hdi fHmidiheatiad SRRHPRY dhibtiadnilike a
patients. The heating devi ce has provi ded a conpetitive edge in terns of
its portability and ease of use. [0090] In an enbodinent, the printed
heat i mgrmili dked bagywitle theusiprovensait flow tid hleod seuled stithimtherbloehbag saayhbeas
di al ysi s bags, saline bags, crystalloids, infusion tubes and | aboratory

instrunments_ for exanple.
warmed in an efficient manner.

[0083] In an embodiment, the heating system may include a safety feature such that the heating
system is self regulating with a temperature indicator. The heating system may include two parts
such as the blood bag and the heating sticker and the heating sticker may be disposable.

[0084] In an embodiment, the power supply may include a DC power supply voltage and/or a
battery which is chargeable for portability. The temperature sensor may be able to measure
temperature range between about 0°C to about 80°C. The solid state relay may include a relay
with a control voltage between about 3 VDC to about 32 VDC and a load voltage of about 3
VDC to about 36 VDC. The current is about 3A.

[0085] In an embodiment, the battery may include a voltage rating of between 12 V to 15 V. The
battery may provide a current of about 2A to about 3A, a power of about 30 watts and 2.3 Ah.
[0086] In an embodiment, a hook or ring coupled to the heating device may be able to support at
least about 2kg of weight. The dimension of the heating device may be about 140 mm in length,

about 77 mm in breadth and about 90 mm in height.
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[0091] In an enbodi ment, the bl ood bag can nmaintain the blood at a specific
tenperature during dispensing and the doctor is able to get direct access
to the blwoadotwag4ssi sual |y and physically. There are no ecmsiGzemtedsset up
procedures and no pressure bags or additional agitation devices are needed
to get faster flow when required. [0092] In an enbodi nent, the heating
system nmay be cost conpetitive, relatively light, provide substantially

uni form heating, allow ease of operating and no external punp nay be
needed. [0093] hi an enbodi nent, the heating system may be advant ageous for

col d envi_ronnent r tenperature or arctic or.hjgh altitude or rgency
r escud0@&Fhdp £9 GmHE0 4 qﬁ“eﬁ‘?ﬁ‘% AYSHREY 5 BesEC 1 %‘%BHE% taPRvifen 62*55}? ahsed
in the open hi such a situation, it nay be required to supply constant heat

to th I i t : It al t
dosi r SHOFERcE R, Mo B AP0 BB, BOCAR hE pRRALE Blofhol 1618080 T @
warm ng of a physiological fluid before introduction into a patient may be

provi deflreehBEbdBY Lia /s fiiioh inidadearda.f | €Xi bl e substrate confornmable to the
shape of the fluid bag, or fluid containing products; a thermal conductive

ink printed on at | east one side of the flexible substrate; a power source
conned0688] o an bmbedinaut thedeaiingksyststvenay be pwden asuypas the teating spsem ey be
conductive ink to radiate heat; and a tenperature controller coupled to the

power source and the conductive ink, the tenperature -controller is Papted
to comPFaltle fhie yisrinndieldiuspias & coRURES e juyer, die heating device is able

to be ruggedized for outdoor use.

[0089] In an embodiment, a blood bag with printed heater may be provided. A self-heating blood
bag that is able to warm up the fluids within the bag to normothermic temperature without using
the conventional methods of warm water bath may be provided. Blood is normally stored in cold
temperatures from about 4°C to about 6°C. Rapid infusion of such cold physiological fluids may
cause hypothermia in patients. The heating device has provided a competitive edge in terms of its
portability and ease of use.

[0090] In an embodiment, the printed heating sticker may be customized for other medical
instruments such as dialysis bags, saline bags, crystalloids, infusion tubes and laboratory
instruments for example.

[0091] In an embodiment, the blood bag can maintain the blood at a specific temperature during

dispensing and the doctor is able to get direct access to the blood bag, visually and physically.
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[ 0095] hi an enbodi ment, the controller may further include at |east one
tenperature sensor in contact with the flexible substrate.[0096] In an
enbodi menwQ 20tve13fis9exi bl e substrate may be attached to amrgTserémmeoiot fl uid
bag, or fluid containing products via adhesive neans. [0097] In an

enbodi nent, a blood bag wwth a flexible heater circuitry on either one side
or both sides of its surface that is capable of warm ng or heating up the
bl ood i nside the bl ood bag to nornotherm c tenperatures when connected
directly to pomer source w t hout having to rely on an external marning

devi ce be provi.ded 0098] FEI G shows a pers i.ve VI
[ ex ST 15 00 COPBHERTE s6h P EOSFIVES LTRSS i MR Ok GO oo SEFFB AV | ng
el enent 104 printed on one flexible nmain wall 106 of the bag 102 according

to an ble fluid storage and warm ng bag 102 nmay
be a Hggggg%¥§1E?ﬁﬁgggﬁkwgﬂﬁrglﬁéﬁanple a so-called blood bag. The bag 102

may al so be used for storing any other fluids 108, for exanple, saline

sol ut i 0092]Gh ah VegibsdHinY tth® ReatiNB ROstBR i HVbOFosBRYMPIHITE, Blakilvelp|hh) phoide
fluids. The fluid 108 may be stored in a liquid state or in a solid state

(for exanple frozen blood) in the bag 102. [00100] The flexible fluid
st or agebstamtialigunifogn heaging Glloweaasé aiipeciting wod 9 esterphlepume maybe heed¢d6 (only
one i s shown |n FIG 1), each including a surroundi ng edge 170, the two

fl exibl e mai
[0093] In an embodiment, the heating system may be advantageous for cold environments or

temperature or arctic or high altitude or emergency rescue conditions when the blood may be in a
frozen state when being used in the open. In such a situation, it may be required to supply
constant heat to the blood so as to first thaw the blood and to maintain the blood at a desired
temperature thereafter.

[0094] In an embodiment, a device for warming of a physiological fluid before introduction
into a patient may be provided. The device may include a flexible substrate conformable to the
shape of the fluid bag, or fluid containing products; a thermal conductive ink printed on at least
one side of the flexible substrate; a power source connected to the conductive ink, wherein power
supplied causes the conductive ink to radiate heat; and a temperature controller coupled to the
power source and the conductive ink, the temperature controller is adapted to control the voltage
delivered to the conductive ink.

[0095]) In an embodiment, the controller may further include at least one temperature sensor in

contact with the flexible substrate.
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wal I s 106 overl apping each other and being fiuid-tightly seal ed together

al ong the surroundi ng edges 170 thereof. The bag 102 includes a single

non- par t iwoensdi3fideai d chanmber 110 defi ned byand bet weenpPChsGRew/ohdiexi bl e
main walls 106 and by the seal ed surroundi ng edges 170. The bag 102 further
includes three fluid transfer ports 112 extending into the single
non-partitioned fluid chanber 110, each fluid transfer port 112 being
configured to allow transfer of the fluid 108 into and out of the bag 102.
In addition, the bag 102 includes an electrical heating elenent 104 printed

1 ut o 109 e R Spppfiieph 3o RpOnlE Sbool w8y A fechRf 1o S5 1t Sb Lt ¢ and

a fluid transfer port or a spare port. The nunber of fluid transfer port

112 nqxﬁ%%ﬁxﬁgggggghggVgnumégge@@ﬂEQesign requi renents. [00102] One or nore

t ubi ngs e connected to the blood bag 102 for transfer of bl ood
fromthe bag 102 to the patient. Each tubing 114 may be connected to each

f1uid[poemghan ep®blinkh? a e bdgubiting flklibloTteb irdudti o efBerasheisideagibath part
of the blood bag 102 or may be forned as a separate itemfromthe bl ood bag
102. [00103] Each electrical heating elenent 104 may be printed directly on
one f Isisdes Ioff dts sifacevihit is Ta@blef of Wernyag ot beating yprthebiaey, insidd desblaed bag to
| it hography or any other suitable techniques. The electrical heating
el ement 104 nmpy enploy a series circyitry heatin

st v :

Ser perOTAEhRAF g b apstied st ionst s roune "eet R R vl
106 of the bag 102.
an external warming device may be provided.
[0098] FIG. 1 shows a perspective view of a flexible fluid storage and warming bag 102
including an electrical heating element 104 printed on one flexible main wall 106 of the bag 102
according to an embodiment.
[0099] The flexible fluid storage and warming bag 102 may be a bag for storing blood, for
example, a so-called blood bag. The bag 102 may also be used for storing any other fluids 108,
for example, saline solution, dialysis solution, bone marrow or any other suitable bodily fluids.
The fluid 108 may be stored in a liquid state or in a solid state (for example frozen blood) in the
bag 102.
[00100] The flexible fluid storage and warming bag 102 may include two flexible main walls
106 (only one is shown in FIG. 1), each including a surrounding edge 170, the two flexible main

walls 106 overlapping each other and being fluid-tightly sealed together along the surrounding

edges 170 thereof. The bag 102 includes a single non-partitioned fluid chamber 110 defined by
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However, other designs such as a spiral design or a nmeander design may al so
be adopted. The electrical heating elenment 104 may include any suitable
desi gn aswbanp/izssBhe el ectrical heatingel enent 104 canpgeserato®osat fi ci ent
heat to evenly warmup the fluid 108 stored inside the bag 102 in liquid or
frozen state. [00104] The flexible fluid storage and warm ng bag 102 as
shown in FIG 1 nmay be of a substantially rectangul ar shape and i ncl udes
two | ongi tudinal sides 118 and two transverse sides 120 al ong the
surroundi ng edges 170 of the two flexible main walls 106. The el ectri cal
heatin ment. 1 des t 116 bei ar,range r oxi mat e
o ona gD PR b Bt HGRptidRameds 08 0 by b Bied Bugindthe Seeft BAF 18 Rak Th ce
fluid transfer ports 112 and three tubings 114 may be arranged at one of
the t t Vg i nd
por 1 one TRRS AR e RF e o lerpdfs RTPoxCtng o BNy Sharitn I
dependi ng on user and design requirenents. [00105] For exanple, the single
non- padhiaibeoNiEd eAdhuivild eaasfirgiortliQ baky deafigasd toallowdirinaferlof thy fididinog #8 t o
circulate or floww thin the fluid chanber 110 wi thout being constrained to
travel along a predetermned fluid path after entering by one fluid
transfand guraf the bagrld2b&f edditienithe hag 192 tinedudearan eectrerdttiveting Elgignt Aehsf er
port 112. For exanple, the single non- partltloned fluid chanber 110 may be
confi gur %b& q||OMlt B Uld 10@ hé f I ée or floww thin the fluid
chanbe?”‘li HHCt R 88 0% EFHE SR e gt s gg edeternmined fluid path that
| eads fromone fluid

[00101] The three fluid transfer ports 112 may be a fluid inlet port, a fluid outlet port and a

fluid transfer port or a spare port. The number of fluid transfer port 112 may vary depending on

user and design requirements.

[00102] One or more tubings 114 may be connected to the blood bag 102 for transfer of blood

from the bag 102 to the patient. Each tubing 114 may be connected to each fluid transfer port

112. Each tubing 114 may be formed as an integral part of the blood bag 102 or may be formed

as a separate item from the blood bag 102.

[00103] Each electrical heating element 104 may be printed directly on one flexible main wall

106 of the bag 102 by printing, embossing, lithography or any other suitable techniques. The

electrical heating element 104 may employ a series circuitry heating and may extend in a

serpentine design on the exterior surface 150 of the one flexible main wall 106 of the bag 102.

However, other designs such as a spiral design or a meander design may also be adopted. The

electrical heating element 104 may include any suitable design as long as the electrical heating
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transfer port 112 to another fluid transfer port 112, thus advantageously
allowing thawing and fluid flow out of a fluid transfer port 112 to occur
concur r enwbyoroasis®s t han sequential ly. Forexanpl e, the ®CHmEGR010/000192
non-partitioned fluid chanmber 110 may be configured to allow the fluid 108
to circulate or flowwthin the fluid chanber 110 wi t hout bei ng constrained
to a predetermned fluid path corresponding to a design of the electrical
heati ng el enent 104. The single nonpartitioned chanber 110 does not have
any fluid barriers within the bag 102, thereby preventing any predefined
routing for storage of the flujd 108 wthin the b .. [0010! 0

exanp| &emenk 404 caqb Egnefate sitiigigat fé‘?at Bb?‘fe\é\bl‘iw ﬁﬁeﬁl‘gﬂ 'glggéw&?fg’élé‘g‘f]? §E%é% such
that accuracy in the orientation or position of the electrical heating

el ene 104 i.n rel ati to the fluid transfer ports 112 is not required,
pr esu&tgglnilﬁ?‘ﬁlggr?rgge?neﬁ(?%?/'ant for the enbodi ments where the electrical
heating el enment 104 is releasably applied to the bag 102 under energency
Ci I cCUNBHAIAF € SThel AExiBICRLiA| Fhed @RS (vBENIRE BB N2 1R4hERY REFIPOTi fnb@BEChfi 1 any
sui tabl e position on the bag %02, for exanple on either of the exterior
surfaces 150 of the flexible main walls 106 of the bag 102 or overl apping
Wi t h tsobstasialle decsangniav sithipe gné dopbsled 7o bhgitldnd) agled 028 suttwd tratsverhe sides

el ectrical heating elenment 104 is in contact with both exterior surfaces
150 of the bag 102. [00107] As an exanple, in the case of the enhodi nent

i nvol Vi2Aglonertae sasamdingadeas hihotba twa deublorasip wallid 0gs Lhe elgctsraldeatingsncy
situation may not be able to be precise in how the user attaches the

Slr g(s:te;l. é:n?elnt hl%%t in@fi]ldgsl W netndlgg'rtigr?s t1 P@ b%%% %‘r?azrige(’f‘ dp\{r%gn%gee % %|n¥ ' ofi fhet Wo

longitudinal sides 118 of the bag 102. Further, the three fluid transfer ports 112 and three tubings
114 may be arranged at one of the two transverse sides 120 of the bag 102. The position of the
two end portions 116 and the fluid transfer ports 112 or tubings 114 may vary depending on user
and design requirements.

[00105] For example, the single non-partitioned fluid chamber 110 may be configured to
allow fluid 108 to circulate or flow within the fluid chamber 110 without being constrained to
travel along a predetermined fluid path after entering by one fluid transfer port 112 and before
exiting by the same or another fluid transfer port 112. For example, the single non—pértitioned
fluid chamber 110 may be configured to allow the fluid 108 to circulate or flow within the fluid
chamber 110 without being constrained to a predetermined fluid path that leads from one fluid
transfer port 112 to another fluid transfer port 112, thus advantageously allowing thawing and

fluid flow out of a fluid transfer port 112 to occur concurrently rather than sequentially. For
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invention it may not necessary for a certain degree of precision fromthe
user to ensure that the electrical heating elenent 104 corresponds to the
pat h of fwoi2diof13¢893i n t he bag 102.[00108] FI G 2A showsPaT{Serep®0tvye Vi ew
of a flexible fluid storage and warm ng bag 102 including an el ectrical
heating | ayer arrangenent 122 rel easably attached to an exterior surface
150 of one flexible main wall 106 of the bag 102 according to an

enbodi ment; FIG 2B shows a front view of the flexible fluid storage and
warm ng bag 102 as shown in FIG 2A according to an enbodinent [00109] In

bl 0o SSHYPIPCIbE P RaPUREHIBN QU TERey | B bt SIS BrelBREDD Aot o

flexible main walls 106 of the bag 102. The el ectrical heating | ayer

ar a”%egg L{)até%?ﬂ wﬁ%n%ﬂyhh@%hggbéro 1108 %%g ;gkﬁgeaﬁg d&o %}E@meﬂ to

ace SO rOVI ng [ ace and an
eff|C|ent heat transfer to the f|UId 108 stored in the bag 102. [00110] The

el ect riyePbathaRbc§dnliRY S0 AHERIIBIMER! cldddcdlBiatfy Eloheasaty.y Tattsagiedod-0 t he
exterior surface 150. The rel easeabl e attachnment nay be via an adhesive

| ayer 126 or any other suitable means which nmay all ow tenporary attachnent
and detaitionehthaofbet hH) ddesabt haval anfidlaid begri¢ra pathimthedngd AR thereby preye@ingl] The
el ectrical heating |layer arrangenent 122 may overlie at |east substantially

the entire exterior surface 150 of one of the two erX|bIe main walls 106
of théNHEE deftied rqwingdor gpgage of the fluid 108 within the bag 102

[00106] For example, that the fluid transfer ports 112 may be interchangeably used such that
accuracy in the orientation or position of the electrical heating element 104 in relation to the fluid
transfer ports 112 is not required, presumably this is relevant for the embodiments where the
electrical heating eclement 104 is releasably applied to the bag 102 under emergency
circumstances. The electrical heating element 104 may be positioned in any suitable position on
the bag 102, for example on either of the exterior surfaces 150 of the flexible main walls 106 of
the bag 102 or overlapping with the sealed surrounding edges 170 of the bag 102 such that the
electrical heating element 104 is in contact with both exterior surfaces 150 of the bag 102.

[00107] As an example, in the case of the embodiment involving a releasably attached heating
element, the user in an emergency situation may not be able to be precise in how the user
attaches the electrical heating element 104 to the bag 102. Advantageously, in the present
invention it may not necessary for a certain degree of precision from the user to ensure that the

electrical heating element 104 corresponds to the path of fluid flow in the bag 102.
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of overlay depends on the anpunt of fluid 108 housed within the bag 102 and
the rate at which the fluid 108 needs to be warned.[00112] The el ectrical
heati ng Iwpenicamsusagenent 122 may include a | ayer of anPersGRoiomadiby
conductive strip or circuit 124 enploying a parallel circuitry heating and
faces the exterior surface 150 of one of the two flexible main walls 106 of
the bag 102. The electrically conductive strip 124 may include any suitable
design as long as the electrically conductive strip 124 can generate

di stributed heat to warmup the fluid 108 stored inside the bag 102 The

el ectr ||y ctive strip 124 may al ed in a
a1 erhiitehy EERA siows+ aieiling e ot Hrveedt Shieq i ovbuRbhie R
nunber of electrically conductive strlps 124 within the |ayer of the

el ect rﬁcﬁﬂd%aﬁ%ﬂe@&&%f He%tlgé Mr?'gsae]r% ntvﬁnyre%F%bmcﬁécﬁfbt e n%l!l(}{‘ pAgdctive

stri be "arrange , In para I'n a conbi nati on of
both series and paral |l el dependi ng on user and design requirenents. [00113]

The | ayeiof ohe HBALRI A iallAlob Yof ERIBAGADDR kecotding o d2dmbalimbs:; BESI IR &bwauc h
that a surface ratio between the exterior surface 150 of either one of the

two flexible main walls 106 and a total surface of the |layer of the

el ect frophviey ofothd dlekibleefligd sfopagt 2ad atarmuigdrhgt192 tah ehewn &y FIY. 2duadcauding 80 of
that one of the two flexible main walls 106 may be about 1:1. O her

sui tabl e urface ratios for exanple 3: 1-and 1.5: 1 may be adopted dependi ng
on us@h cERAdERLE-gn requirenents. [00114] FIG 3A shows a front view of an
el ectrical heating |ayer arrangenent 122 incl udi ng

[00109] In FIGs. 2A and 2B, an electrical heating layer arrangement 122 or a so called blood
bag label is attached to an exterior surface 150 of one of the two flexible main walls 106 of the
bag 102. The electrical heating layer arrangement 122 may be configured to be flexible and made
conformable to any fluid bag surface so as to provide a flexible heating interface and an efficient
heat transfer to the fluid 108 stored in the bag 102.

[00110] The electrical heating layer arrangement 122 may be releasably attached to the
exterior surface 150. The releaseable attachment may be via an adhesive layer 126 or any other
suitable means which may allow temporary attachment and detachment of the electrical heating
layer arrangement 122.

[00111] The electrical heating layer arrangement 122 may overlie at least substantially the
entire exterior surface 150 of one of the two flexible main walls 106 of the bag 102. The extent
of overlay depends on the amount of fluid 108 housed within the bag 102 and the rate at which

the fluid 108 needs to be warmed.
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an electrically conductive strip 124 according to an enbodinent. FIG 3B
shows a perspectiveview of the electrical heating | ayer arrangenent 122 as
shown i n WOD@Go103B4883cordi ng to an enbodi ment. [00115] Thec®isecowioo@d2 heat i ng
| ayer arrangenent 122 may include a | ayer of an electrically conductive
strip 124 enploying a series circuitry heating and extending in a
serpentine design on the exterior surface (not shown) of one of the two
flexible main walls (not shown) of the bag (not shown). However, the

el ectrically conductive strip 124 may include any other suitable design

h iral desi . der desi | t h | ectri.call
condudiiar S R oS e Ve B e R e n SR IR LY EREmFALY 4
(not shown) stored inside the bag . The electrically conductive strip 124

| . i ; | o
may a c§9d1¥ét1t€% gfr[ Be %Hcﬂuﬂ 134 %}lﬁﬁ&%?%ﬁ@ﬂef %ﬁ&ﬁ{}g Healdfd E.lg(f S@%c%g tf-é@ Bx&HbEr | OF

surface o ag as shown A and 3B but may arranged in
any other suitable pattern, for exanple, in a circle, a square or a

t r i anghgaddependiong obtheume fleribit €les mails 1 €6 of the ent 62. Thdfeldagically benduetigd h of
the electrically conductive strip 124 may vary dependi ng on user and design
requi rements. [00116] Each electrically conductive strip 124 includes two
end pokin bfsmpy@nclude insesuitaplordesign as lengeg/thy alectideallyredductivp strircb¥thewt ed to
an external power supply (not shown). Each end portion 116 may include a

L cIEBHuFF T ORE RetIco NATGR 1 1 | DRRISVE G i Gem 1Ny 5 FESF SR D hse.
of connection of the end
conductive strip 124 may also be arranged in any suitable pattern, for example, in a rectangle, a
circle or a square design. The number of electrically conductive strips 124 within the layer of the
electrically conductive strip 124 may vary and each electrically conductive strip 124 may be
arranged in series, in parallel, or in a combination of both series and parallel depending on user
and design requirements.
[00113] The layer of the electrically conductive strip 124 may be designed such that a surface
ratio between the exterior éurface 150 of either one of the two flexible main walls 106 and a total
surface of the layer of the electrically conductive strip 124 attached to the exterior surface 150 of
that one of the two flexible main walls 106 may be about 1:1. Other suitable surface ratios for
example 3:1 and 1.5:1 may be adopted depending on user and design requirements.

[00114] FIG. 3A shows a front view of an electrical heating layer arrangement 122 including

an electrically conductive strip 124 according to an embodiment. FIG. 3B shows a perspective
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portions 116 with the external power supply.[00117] The electrical heating
| ayer arrangenent 122 may include a thickness (t) of about 10 umto about
80 um prebepabidyssabout 20 umto about 70 um for exanpl @CT/BeeowloeEm™2i cal |y
conductive strip 124 may include a width (Wl ectricai heating el enent) of
about 100 to about 2000 um preferably about 500 umto about 2000 um for
exanpl e. The electrically conductive strip 124 may also include a |length
(referring to the length fromthe start of one end portion 116 to the other
end portion 116) of about 1000 mmto about 4000 mm preferably about 1500

mm to about. 2500 mm. ] 0011 FIG 4 shows.a front wvi of, an el.ectri cal
nont | R 86 06 SiRP RNt hGHEE Thver anermaty 122 ge rapied B i APreRgE '
conductive strips 124 according to an enbodi ment. [00119] FIG 4 shows that
t he e%gﬁ%P$&éﬂ heati ng | ayer arrangenent 122 includes a plurality of

el ectricalTy conductive strips 124, for exanple 12, the electrically
conductive strips 124 arranged adj acent to each other. However, the

el ect f[()@ﬁb{ heptd d16ctiod Geatdiy RPGEARAEentaR 17BYmiNEiclide ANYerSell dndklk@ridyber  of
electrically conductive strip 124. Each electrically conductive strip 124

may enploy a series circuitry heating and may extend in a serpentine design
on t heordictvé srip 404 tmpboylngot seshovirdpitnf heatieg aid ¢xtendinginfa seriebtine degign omal | s
(not shown) of the bag (not shown). Each conductive strip 124 nay extend in

el RBHE SWEHeCH R ShOWOrPTaPe of PR HY Ry Elatetrals (2 SRz ARAB(BRS ¢ wo

end portions
shown). However, the electrically conductive strip 124 may include any other suitable design
such as a spiral design or a meander design as long as the electrically conductive strip 124 can
generate distributed heat to warm up the fluid (not shown) stored inside the bag . The electrically
conductive strip 124 may also be arranged in a substantially rectangle pattern on the exterior
surface of the bag as shown in FIGs. 3A and 3B but may also be arranged in any other suitable
pattern, for example, in a circle, a square or a triangle depending on user and design
requirements. Further, the length of the electrically conductive strip 124 may vary depending on
user and design requirements.
[00116] Each electrically conductive strip 124 includes two end portions 116. Each end
portion 116 may be designed to be connected to an external power supply (not shown). Each end
portion 116 may include a larger width (Wend portion) than the width (Weiectrical heating element) Of the

electrically conductive strip 124. The larger width may allow an ease of connection of the end

portions 116 with the external power supply.
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116.[00120] The electrical heating | ayer arrangenent 122 including the
plurality of electrically conductive strips 124 as showmn in FIG 4 nay be
attached wo 2otve13es98eri or surface of one of the two fl exiPbirSGaeionowat| s of
the bag or may be separated into an individual electrically conductive
strip 124 as shown in FIGs. 3A and 3B before being attached to the exterior
surface of one of the two flexible main walls of the bag. [00121] FIG 5A
shows a front view of a flexible fluid storage and warm ng bag 102
including an electrical heating layer arrangement 122 releasably attached

t { face 150 of flexibls, m th 02
accor 40T o B SRSBLH HERIne AT BETESHE HEA %t DTl TieopH

flexible fluid storage and warmi ng bag 102 as shown in FIG 5A accordlng to

an e d 2 f I t
shown 1'n ltg%&ut %pgl]nhé’]r%f B ébbé{ Iglbm égl Bod ﬂ%%ﬁeg%n%?a%ﬁnuﬂ% stor ag% and
war m ng bag 102 as shown in FIGs. 2A and ZB [00123] Like in FIGs. 2A and

2B, t hendicayé Ifzhuh@ ﬁ&mﬂ@g%amctwg%ml ,{ggﬂgtg@ngm)wﬁa@m $O®Wabodt F0BsumSA and
5B may include two flexible main walls 106 one wall 106 is shown in

FIG 5A), each including a surrounding edge 170 the two flexible main
wal | s piﬂarablyealjoapﬁﬁ)mgmetacabomt 200 wn dobeiamgypld. [Thi cbldcilgi}iallywoséwltied stripgEXdher
al ong the surroundi ng edges 170 thereof. The bag 102 includes a single

non-partitioned fluid chanber 110 defi ned bﬁland between the two flexible
may also include a length (referring to the length from the start of one end portion 116 to the

other end portion 116) of about 1000 mm to about 4000 mm, preferably about 1500 mm to about
2500 mm.

[00118] FIG. 4 shows a front view of an electrical heating layer arrangement 122 including a
plurality of electrically conductive strips 124 according to an embodiment.

[00119] FIG. 4 shows that the electrical heating layer arrangement 122 includes a plurality of
electrically conductive strips 124, for example 12, the electrically conductive strips 124 arranged
adjacent to each other. However, the electrical heating layer arrangement 122 may include any
suitable number of electrically conductive strip 124. Each electrically conductive strip 124 may
employ a series circuitry heating and may extend in a serpentine design on the exterior surface
(not shown) of one of the two flexible main walls (not shown) of the bag (not shown). Each
conductive strip 124 may extend in a same design or a different design depending on user and
design requirements. Further, each electrically conductive strip 124 includes two end portions

116.
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main walls 106 and by the seal ed surroundi ng edges 170. Further, the bag
102 includes threefluid transfer ports 112 extending into the single

non- par t iwoansx3igeai d chanber 110, each fluid transfer POTISGR2UR/0b&9INg
configured to allow transfer of the fluid 108 into and out of the bag 102.
In addition, the bag 102 includes an electrical heating elenent 104
integrated with one of the two flexible main walls 106 of the bag 102.
[00124] The three fluid transfer ports 112 may be a fluid inlet port, a
fluid outlet port and a fluid transfer port or a spare port. FIGs. 5A and

5B show three fluid t f ts 112 but, th | th
i oo (gL P S SrE G KD uFRaRRY L7 Hebiinirile dUSPGN YEHErREAt o

[ 00125] Each electrical heating el enent 104 nmay include an electrlcal

the. oA ot R0 AT ARy MR MEnchll B RERE NIRRT SRE Pt

| ayer arrangenent 122 nay be conflgured to be flexible and made conformabl e
t 0o anywb lekiBlagin Mdis o kHeasa F 08 thadDe lsBp ity inile aiddh B bRchRaAly Bhdubdwr f ace
and an efficient heat transfer to the fluid 108 stored in the bag 102.
[00126] The electrical heating | ayer arrangenent 122 nmay be rel easably

at t aclyieip 124 asishovex ireFlGsr 34 and 3B defbBObaimngattachatiioghs wxaetieserfad2d ome ofithe ot her
sui tabl e means which allow tenporary attachnent and detachnent of the

el ectrical heating |ayer arrangenent 122.[00127] The ‘el ectrical heating

| ayer 49 flgrgleasin Wello ohthg bager i e at | east substantially the entire
exterior surface 150. The extent of overlay depends on the anmount of fluid

108 h%bsﬁg] FIG. 5A shows a front view of a flexible fluid storage and warming bag 102 including

an electrical heating layer arrangement 122 releasably attached to an exterior surface 150 of one
flexible main wall 106 of the bag 102 according to an embodiment and FIG. 5B shows an
exploded view of the flexible fluid storage and warming bag 102 as shown in FIG. 5A according
to an embodiment.

[00122] The flexible fluid storage and warming bag 102 as shown in FIGs. 5A and 5B may be
similar to the flexible fluid storage and warming bag 102 as shown in FIGs. 2A and 2B.

[00123] Like in FIGs. 2A and 2B, the flexible fluid storage and warming bag 102 as shown in
FIGs. 5A and 5B may include two flexible main walls 106 (only one wall 106 is shown in FIG.
5A), each including a surrounding edge 170, the two flexible main walls 106 overlapping each
other and being fluid-tightly sealed together along the surrounding edges 170 thereof. The bag
102 includes a single non-partitioned fluid chamber 110 defined by and between the two flexible

main walls 106 and by the sealed surrounding edges 170. Further, the bag 102 includes three
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within the bag 102 and the rate at which the fluid 108 needs to be warned.
[00128] The electrical heating |layer arrangenent 122 may include a | ayer of
an el ect rvoabioi3esdaducti ve strip 124 enpl oyi ng a seri esPcirscadtorogolazat i ng
and extending in a serpentine design. The electrically conductive strip 124
may include any suitable design as long as the electrically conductive
strip 124 can generate distributed heat to warmup the fluid 108 stored

i nside the bag 102. [00129] The layer of the electrically conductive strip
124 may be designed such that a surface rati o between the exterior surface

150 of, ejther. one f the two er main wal I s, 106 and. a taI rface of
t he |£1er trggpstep parts | é%fﬁeeé*rxgyme f}% P PR PRF Flan?&ilu %ﬁf erior

surface 150 of that one of the two flexible main malls 106 may be about

1:1. 99 %é gﬁ {@ﬁ be@%é&]ﬁgﬁ%‘eﬁ tg A&y Vil ch e AL 3 ifitof dndi gzﬁf Rk %gg 19d

wanni ng I nc Fectricar eat 1 ng el enent Integrated with
one flexible main wall 106 of the bag 102 accordlng to an enbodlnent and

FIG GBa&heous i Beade2 Vhaied fan alettieXilh@nd dlethéht 902 iRg8aR0 ilkiednRiofithdiag 102
including an electrical heating element 104 integrated with one of the two

flexible main walls 106 and a further electrical heating elenment 128

i nt egflagibtt maintwallad 00bhithe bag 16he two flexible main walls 106 according to
an enbodi ment.[00131] In FIGs. 6A and 6B, each of the electrical heating

el ement 104 and the further electrical heatjing. element 128 £P¥pinclgde a

wi re 890124k onthscitreselluigtapsfay Partidl2 gadveheat dyud inlet port, a fluid outlet port and a

fluid transfer port or a spare port. FIGs. 5A and 5B show three fluid transfer ports 112 but there
may be more or less than three fluid transfer ports 112 depending on user and design
requirements.

[00125] [Each electrical heating element 104 may include an electrical heating layer
arrangement 122 attached to an exterior surface 150 of one of the two flexible main walls 106 of
the bag 102. The electrical heating layer arrangement 122 may be configured to be flexible and
made conformable to any fluid bag 102 surface so as to provide a flexible heating interface and
an efficient heat transfer to the fluid 108 stored in the bag 102.

[00126] The electrical heating layer arrangement 122 may be releasably attached to the
exterior surface 150 via an adhesive layer 126 or any other suitable means which allow

temporary attachment and detachment of the electrical heating layer arrangement 122.
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resi stance, when electrical current passes through it, and generates
therefore heat, or a thermal conductive el enent di sposed on the respective
exterior WworhexB48030 of the walls 106 of the bag 102. AlPC@ISeaoionedy?2 each
of the electrical heating elenment 104 and the further electrical heating
el ement 128 maybe directly printed on the bag 102. In a further
alternative, each of the electrical heating elenent 104 and the further

el ectrical heating elenment 128 may include an electrical heating | ayer
arrangenment 122 attached to an exterior surface 150 of the respective one

i ui o 100R7h g oo eeiar g hag Soenetenkes 1 mgy o pibatres anorigofiege and

war mi ng bag 102 and a hanger and power supply device 132, wherein the
hanger,, p I I I trical
heat i ngﬁ%ﬂeegnééirl\g? 1%%%0#% ﬁggf %)r%tllgllzo‘}e? dglgstd %?’ggtgygﬁl%%??nﬂ%g mgél% %‘%‘% via a
pair of hangers (hidden within the hanger and power supply device 132) and
power vathapthe ba®noBeddthé Riteldemictealutd Mg deedao ebatiedent . [00133] In FIG
7A, the flexible fluid storage and warm ng bag 102 nay be simlar to that
as shown in FIG 1 or FIGs. 5A and 5B.[00134] In FIG 7A, the hanger and
pover [80428] y THesvélewriad shenting lapen athagemesit d22 18ay slude a byerceformelscitieally
portion of the flexible fluid storage and warm ng bag 102 there within. As

2[‘;?%@%&@ gtglﬁh]gégqsme)goségg p%‘e’:\g@ﬂefqup Orﬁelaggg a ggterf SQM? a 2{T:1pgnqgle design.

The electrically conductive strip 124 may include any suitable design as long as the electrically

conductive strip 124 can generate distributed heat to warm up the fluid 108 stored inside the bag

102.

[00129] The layer of the electrically conductive strip 124 may be designed such that a surface

ratio between the exterior surface 150 of either one of the two flexible main walls 106 and a total

surface of the layer of the electrically conductive strip 124 attached to the exterior surface 150 of

that one of the two flexible main walls 106 may be about 1:1.

[00130] FIG. 6A shows a side view of a flexible fluid storage and warming bag 102 including

an electrical heating element 104 integrated with one flexible main wall 106 of the bag 102

according to an embodiment and FIG. 6B shows a side view of a.flexible fluid storage and

warming bag 102 including an electrical heating element 104 integrated with one of the two

flexible main walls 106 and a further electrical heating element 128 integrated with the other of

the two flexible main walls 106 according to an embodiment.
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the electrical heating elenent 104 may be positioned substantially within
the slot 134. [00135] The hanger and power supply device 132 may be

el ectri cavbyooosgsoed to the el ectrical heating el ement PO4/SeRotoeolbzag 102
to supply electrical power thereto. The hanger and power supply device 132
may be electrically coupled to the bag 102 by a pair of hangers and power
supply contacts. [00136] Further, the hanger and power supply device 132
may include a display 140 to display the tenperature of the fluid 108 -
stored within the bag 102. The hanger and power supply device 132 al so may

cupp! A03eh TROFR1cieR FRihaaft nh b BReRPaS8F Ithet MDACHR, e oRB Ve

strip 124 so as to increase or decrease the anount of heat supplied to the

flui d f08icat ﬂéﬁﬁilgi Hehbf pﬂﬁmja?%ncl[lgg Ja?’gllrle FfGQ czﬁhﬁlﬁ@@ﬁ%?elfiaﬂ oRh: ¥l a

fluid storage and warm ng system 130 including a flexible tlurd storage and
war m ng bag 102 and a hanger and power supply device 132, wherein the
hangefeststchcpOowdén Slogiital cd@emtqrasses Zhrodglelteaid gdeladtes aefreHedtporn tiekaslt r i cal
heating el ement 104 of the flexible fluid storage and warm ng bag 102 via
an electrical wire 136 according to an enbodi nent. The difference between

t he fondhctve elkgwentadisposed o thy rssperayr ederiasuthend0 efthewalla 186 @f theebag ui d
storage and warm ng system 130 as shown in FIG 7B is in the connection

et v BRSPS R e T el TSR By ShghcT ol 0
element 128 may be directiy printed on the bag 102. In a further alternative, each of the electrical
heating element 104 and the further electrical heating element 128 may include an electrical
heating layer arrangement 122 attached to an exterior surface 150 of the respective one of the
walls 106 of the bag 102.

[00132] FIG. 7A shows a front view of a fluid storage and warming system 130 including a
flexible fluid storage and warming bag 102 and a hanger and power supply device 132, wherein
the hanger and power supply device 132 is electrically coupled to an electrical heating element
104 of the flexible fluid storage and warming bag 102 via a pair of hangers (hidden within the
hanger and power supply device 132) and power supply contacts (hidden) according to an
embodiment.

[00133] In FIG. 7A, the flexible fluid storage and warming bag 102 may be similar to that as

shown in FIG. 1 or FIGs. 5A and 5B.
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[ 00138] The hanger and power supply device 132 may include a power supply
contact 138. The hanger and power supply device 132 may be electrically
coupl ed twothw/3e888r supply contact 138, which nay thenPb@/Scaomo®oetiozl to t he
two end portions (covered by the power supply contact 138) of the

el ectrically conductive strip 124 or the electrical heating el enent 104.
This may provide an alternative nethod of coupling the hanger and power
supply device 132 with the electrically conductive strip 124 or the

el ectrical heating elenment 104. [00139] In FIG 7B, the flexible fluid
storage and warm ng bag . 102 may be the sape, as _fhat as that hown in
FIG W13ﬁb01@oﬁIGF%é’ ths Aiagges pad QO’FVFfoWPPle SRiB13% HyeRr BiGa plohaf 82 7 ®9e and
war mi ng bag 102 including an electrical heating elenent 104 with a first

105 adePR § oMl bORE ARl Rl byl el Pollfr By Rily i 30

in FIG 8A enploys parallel circuitry heating (i.e. the electrically

cond U%kérﬁ%lesa&}{ehﬁﬁ ude2 thedti8 _eﬁ@P&ﬁﬁﬁ@@oi shopa) of thelelect:iEhRy EdrRiGttivetsdlip IBAG Ng

el ement 104 or the electrically conductive strip 124 may al so be arranged
in substantially rectangle pattern. The electrical heating el enent 104 or

t he elilecdledtged] hyatingredenadnt Vé4 mby bppdsitioned pulisteaiéisilywebingbeslot 138t a surf ace
rati o between the exterior surface 150 of either one of the two flexible
main walls 106 and a total surface of the electrical-heatin? Le nf 104 or

the ell@M35] calhshangarrndmower swphirierrs 142 masrhseledriqally cavnled glsrtisale 150

of that one of the two

heating element 104 of the bag 102 to supply electrical power thereto. The hanger and power
supply device 132 may be electrically coupled to the bag 102 by a pair of hangers and power
supply contacts.

[00136] Further, the hanger and power supply device 132 may include a display 140 to
display the temperature of the fluid 108 stored within the bag 102. The hanger and power supply
device 132 also may include a temperature controller 142 so as to control the amount of power
supplied to the electrical heating element 104 or electrically conductive strip 124 so as to
increase or decrease the amount of heat supplied to the fluid 108 stored in the bag 102.

[00137] FIG. 7B shows a front view of a fluid storage and warming system 130 including a
flexible fluid storage and warming bag 102 and a hanger and power supply device 132, wherein
the hanger and power supply device 132 is electrically coupled to an electrical heating element
104 of the flexible fluid storage and warming bag 102 via an electrical wire 136 according to an

embodiment. The difference between the fluid storage and warming system 130 as shown in
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flexible main walls 106 may be about 1:1 for exanple. However, other ratios
may al so be possi bl e dependi ng on user and design requirenents. [00142]

FI Gs. 8B wo 280/3us93di ff erent variations of electrical heariSegoeloenont
designs enpl oying series circuitry heating (i.e. the electrically
conductive strips 124 are connected in series). FIG 8B shows a front view
of a flexible fluid storage and warm ng bag 102 i ncluding an el ectri cal
heating el enent 104 with a second design integrated with one of the two
flexible main walls 106 of the bag 102 according to an enbodi nent. [00143]

Simlar to FIG 8A, the electrical heating el enent 4 or the electrically
condudiPver ang the tiing sigrage agping-py§teng i3 (?rﬁi/s}é’%’dn B:i(Q’aﬂl)’ g dee gqpnection

substantially rectangle pattern. The electrical heating el enent 104 or the

pet vtk S PR G b AP o T B8 AORRaF ol Wil THE GPRE, 1201 ©

walls 106 and a total surface of the electrical heating el enment 104 or the

el ect riegld uif QLS ahd Yafthinkbad 2¢2.at t ached to the exterior surface 150 of
that one of the two flexible main walls 106 nmay be about 1:1 for exanple.

However, other ratios may al so be possi bl e dependi ng on user and design
requi fe0188} s. Tix0Hahder FdGovaE sspydynsedcd i 3hmayiieciudd a potvbesipplyecdntact d38t or age
and warm ng bag 102 including an electrical heating elenment 104 with a
third design integrated with one of the two flexible main walls 106 of the
bag 10he g@@g@rd@wgpq\@erawpg}ybéwm?emz_‘ may be electrically coupled to the power supply

contact 138, which may then be connected to the two end portions (covered by the power supply
contact 138) of the electrically conductive strip 124 or the electrical heating element 104. This
may provide an alternative method of coupling the hanger and power supply device 132 with the
electrically conductive strip 124 or the electrical heating element 104.

[00139] In FIG. 7B, the flexible fluid storage and warming bag 102 may be the same as that as
that as shown in FIG. 7A.

[00140] FIG. 8A shows a front view of a flexible fluid storage and warming bag 102 including
an electrical heating element 104 with a first design integrated with one of the two flexible main
walls 106 of the bag 102 according to an embodiment.

[00141] The electrical heating element 104 in FIG. 8A employs parallel circuitry heating (i.e.
the electrically conductive strips 124 are connected in parallel). Thé electrical heating element
104 or the electrically conductive strip 124 may also be arranged in substantially rectangle

pattern. The electrical heating element 104 or the electrically conductive strip 124 may be
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[ 00145] The electrical heating el enment 104 or the electrically conductive
strip 124 may al so be arranged in substantially circle pattern. The

el ectri cavohenvismgy3el ement 104 or the electrically condecriSeeowionép2 124 may
be designed such that a surface ratio between the exterior surface 150 of
either one of the two flexible main walls 106 and a total surface of the

el ectrical heating elenent 104 or the electrically conductive strip 124
attached to the exterior surface 150 of that one of the two flexible nmain
wal s 106 may be about 1.5:1 for exanple Fbmever ot her ratios may al so be

possi bl e depen ser and desi 014 8D shows a
P ont ATEHbR Pl PuTECme Joliegn 358;93 PR L oo

el ectrical heating elenent 104 with a fourth deS|gn |ntegrated wi th one of
the t i Jrent.
[0014\%&}({}]‘% Eﬁe?’t’dﬁgc e(gtsdl g?ggeﬁj fatc%t% f?%g %g&tl e eagh%] %il%lg. 31 0?2%3&%“ ve
strip 124 may al so be arranged in substantially rectangle pattern. The

el ect relgelcallg @bhdigti®d efipn124l @dached kb ehecbaclidr Gafakby 160NFUBL M@ 6f thePwb24 May
be designed such that a surface ratio between the exterior surface 150 of
either one of the two flexible main walls 106 and a total surface of the

el ect dlegille msart walls d0emeat bd Ghowr 1:4 Her ekauplei Halvieyerc othducatiosemsy risp k24
attached to the exterior surface 1500f that one of the two flexible main
wal I s 106 may about 1: for exanpl e. However, other ratios may be
p055|@P%mﬂgg@ﬁH§W§°8ﬁmﬂ§@> SﬂEHHEEFﬂHﬂV%qU|renents [00148] FIG 9A shows
an open-up view of a flexible fluid storage and warm ng bag 102,

[00142] FIGs. 8B to 8D are different variations of electrical heating element designs

employing series circuitry heating (i.e. the electrically conductive strips 124 are connected in

series). FIG. 8B shows a front view of a flexible fluid storage and warming bag 102 including an

electrical heating element 104 with a second design integrated with one of the two flexible main

walls 106 of the bag 102 according to an embodiment.

[00143] Similar to FIG. 8A, the electrical heating element 104 or the electrically conductive

strip 124 as shown in FIG. 8B may also be arranged in substantially rectangle pattern. The

electrical heating element 104 or the electrically conductive strip 124 may be designed such that

a surface ratio between the exterior surface 150 of either one of the two flexible main walls 106

and a total surface of the electrical heating element 104 or the electrically conductive strip 124

attached to the exterior surface 150 of that one of the two flexible main walls 106 may be about

1:1 for example. However, other ratios may also be possible depending on user and design

requirements.
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including an electrical heating elenment 104 integrated with one of the two
flexible main walls 106 and a further electrical heating el enment 128

i nt egr at esiownton3sdse ot her of the two flexi ble main wal | #CIG620m0t0h0182 | east
substantially conpl ementary designs according to an enbodinent. FIG 9B
shows an overl apping view of the flexible fluid storage and warm ng bag 102
as shown in FIG 9A according to an enbodi nent. [00149] In FIGs. 9A and 9B,
each of the electrical heating elenent 104 and the further electrical
heating el ement 128 may include a wire or a thermal conductive el enent

di spo t ecti e ext er face 150 of .the walls t he ba
Y057 Rt h o 15 B SRES 4 kg i ok F BetihlecBiiE mater Ry raninbed o Befitinge. O
further electrical heating element 128 may be directly printed on the bag

1 exi B SepE i o GRRIOR FHETFED i L ERET LA ot bl iRo Menleembily

integrated with the other of the two flexible main walls 106 are of at

| east waUb306.6f thabhy 1@04wRbANRNTD ah ¥mB6sin@As. The el ectrical heating el enent
104 and the further electrical heating el enent 128 maybe configured such

that a | arge overlapping area may be covered when the two flexible nmain
wal | s [000d5bv eFlicagleatni¢ah heaiiplg aberhent . 1DHO1L 515 els¢tdeallylconduaive GRis htvmeg sprect | ve
el ectrical heating |ayer arrangenents 122 including different |ayers

attached on a flexible fluid stor 102 according to an
enmbodPf@fenged in substantially circle pattern. ealecmc heatmg e en%]ent 104 or the éiectgcatl

conductive strip 124 may be designed such that a surface ratio between the exterior surface 150
of either one of the two flexible main walls 106 and a total surface of the electrical heating
element 104 or the electrically conductive strip 124 attached to the exterior surface 150 of that
one of the two flexible main walls 106 may be about 1.5:1 for example. However, other ratios
may also be possible depending on user and design requirements.

[00146] FIG. 8D shows a front view of a flexible fluid storage and warming bag 102 including
an electrical heating element 104 with a fourth design integrated with one of the two flexible
main walls 106 of the bag 102 according to an embodiment.

[00147] The electrical heating element 104 or the electrically conductive strip 124 may also
be arranged in substantially rectangle pattern. The electrical heating element 104 or the
electrically conductive strip 124 may be designed such that a surface ratio between the exterior
surface 150 of either one of the two flexible main walls 106 and a total surface of the electrical

heating element 104 or the electrically conductive strip 124 attached to the exterior surface 150

45



[00151] FIG 1QA shows an electrical heating |ayer arrangenent 122 attached
on a flexible fluid storage and warm ng bag 102. The direction of the heat
from t he wpDeotwi3desaBl y conductive strip 124 onto the bagPL@AGaen/0b@9as shown
by the arrow. The electrical heating |ayer arrangenent 122 includes a |ayer
of electrically conductive strip 124 attached on an exterior surface 150 of
one of the two flexible main walls 106 of the bag 102. The | ayer of the

el ectrically conductive strip 124 nay be printed directly on the exterior
surface 150 of one of the two flexible main walls 106 of the bag 102 or may

71 exi BY B9 Ohgi STBRE el vy ) 02, RoARET [P P AR i o

of the electrically conductive strip 124 may include a material sel ected

from Sl 8 RYBBIE gk Boobulsb i BAREaGRORURLI ve T i, copper- based

condu conductive~polynmer in on- based resistive ink for
exanpl e. [00152] The electrical heating |ayer arrangenent 122 may further

i ncl ugepias} hertmrloA Sswsadn Ggenapdvieweastd fledblel Mad lstrdgenandayaimidd bagnoanged
in contact with the layer of the electrically conductive strip 124 and the
exterior surface 150 of one of the two flexible main walls 106 of the bag
102. [ 08158z Fi ElectticH Ixdating clemenl B4 intagzdtedhwithi ang df dhetwa flexihlsenaintwalls2
attached on a flexible fluid storage and warm ng bag 102. The el ectri cal

ol ect Al nd e hrigE Ragen hefiting EEH | Sroteqgatah it (e OReBOE Tesuiwo Hexible
main walls 106 with at least substantially complementary designs according to an embodiment.
FIG. 9B shows an overlapping view of the flexible fluid storage and warming bag 102 as shown
in FIG. 9A according to an embodiment.

[00149] In FIGs. 9A and 9B, each of the electrical heating element 104 and the further
electrical heating element 128 may include a wire or a thermal conductive element disposed on
the respective exterior surface 150 of the walls 106 of the bag 102. Alternatively, each of the
electrical heating element 104 and the further electrical heating element 128 may be directly
printed on the bag 102. The electrical heating element 104 integrated with one of the two flexible
main walls 106 and the further electrical heating element 128 integrated with the other of the two
flexible main walls 106 are of at least substantially complementary designs. The electrical
heating element 104 and the further electrical heating element 128 may be configured such that a
large overlapping area may be covered when the two flexible main walls 106 overlap with each

other.
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except that the electrical heating |layer arrangenent 122 as shown in FIG
10B includes an adhesive | ayer 126 arranged between the exterior surface
150 and twe 20ayus89ef the electrically conductive strip PeF/ISGZOW/Ob@yer of
the electrically conductive strip 124 may first be disposed on the adhesive
| ayer 126 before the adhesive layer 126 is brought to be in contact with
the exterior surface 150 of one of the two flexible main walls 106 of the
bag 102. [00154] FIG 10C shows an electrical heating |ayer arrangenent 122
attached on a flexible fluid storage and warm ng bag 102. The el ectri cal

heating | ayer_arrangenent 122 as sho in FIG 10C may be sim/lar. to the
el ect r[&!:lépf/ hedEsnlPA 9y ' F SQPW&?@’@?FE’I?@@??%@@H%&W ef Hr @E@‘erﬁfb@%%]é’ﬁingt hat
the electrical heating |ayer arrangenment 122 as shown in FIG 10C incl udes

one oftgrat tF AR o A8 RRO G-I YRERalaRa LTI poBUIACEF o D

electrically conductive strip 124. [00155] The thermal diffusion |ayer 146
my preawbbdigear.t hermal ly efficient path fromthe [ayer of the electrically
conductive strip 124 to the fluid 108 stored in the bag 102 to be heated.
Further, the thermal diffusion |ayer 146 may provide a substantially

uni f orfe0ShEr nEG. HeAtshoys ah dldvridal bealing08yes taprasgbmdnt ARP atthhet g 4 02xibB0156]
FIG 10D shows an el ectrical heating |ayer arrangenent 122 attached on a
flexible fluid storage and marnin% bag 102. The el ectrical heating |ayer

ar r andWifbpterage and vasRingrPagn 2 &he diestivayoiifhe &patifrom thoclesacallverantpetyye

heating | ayer arrangenent 122 as shown in FIG 10C
strip 124 onto the bag 102 may be as shown by the arrow. The electrical heating layer

arrangement 122 includes a layer of electrically conductive strip 124 attached on an exterior
surface 150 of one of the two flexible main walls 106 of the bag 102. The layer of the electrically
conductive strip 124 may be printed directly on the exterior surface 150 of one of the two
flexible main walls 106 of the bag 102 or may be deposited or disposed on the exterior surface
150 of one of the two flexible main walls 106 of the bag 102 by other suitable means. The layer
of the electrically conductive strip 124 may include a material selected from a group consisting
of a silver-based conductive ink, copper-based conductive ink, conductive polymer ink, and
carbon-based resistive ink for example.

[00152] The electrical heating layer arrangement 122 may further include a thermal insulation
and electrical insulation layer 144 arranged in contact with the layer of the electrically
conductive strip 124 and the exterior surface 150 of one of the two flexible main walls 106 of the

bag 102.
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except that the electrical heating |layer arrangenent 122 as shown in FIG
10D includes an adhesive | ayer 126 arranged between the exterior surface
150 of orwoabiiizesswo flexible main walls 106 of the bagCIGz2emdorlaz
thermal diffusion layer 146. [00157] FIG 10E shows an electrical heating

| ayer arrangenent 122 attached on a flexible fluid storage and warm ng bag
102. The electrical heating |layer arrangenent 122 as shown in may include a
t hermal conduction and electrical insulation |ayer 148 arranged in contact
with the exterior surface 150 of one of the two flexible main walls 106 of

the bag 102 and the |ayer of the electrically cond fve strip 124 arranged
ot hATIEAT o e G RS Vo i FHRg b BETRE P o EHRERPTSh 175 plrch g 4 fgiole "9

el ectrical heating |ayer arrangenent 122 may further include a thernal

[ | af i I 172 ' . i.cal l
05 b0 Bob@ Sho PoAmBr ALFE, S s, Rlohl b Uik 2L BB
the two flexible nmain walls 106 of the bag 102 to which the electrical

heat i §9G! S a9 be AAHRITED helleothiSal ek 18 br aFABedri@E MBD ab Bisdthrinl NG, l1oger 172
may include a material selected froma group consisting of a thermally

i nsul ati ng epoxy, a thermally insulating adhesive, and a thermally

i nsul akéapy thashe elebticak kenting daj@Odridperfén®. 1220 stoomsinaRl@| R rinahedes mat i ng
| ayer arrangenent 122 attached on a flexible fluid storage and warm ng bag
102. The electrical heating |ayer arrangenent 122 may i ncl yde an adhesive
| ayer adbwiverlpyigad asngetebawedt fherextwior surdacesi$O0ondhe laer vhéhe aﬁ“t’PF i bl e
main walls 106 of the bag 102, a thermal diffusion |ayer 146 arranged on

the a%gg(fulc}/ige L%¥q54.l121?e 1%9& c;[fQEe lel%é/t%cr:alfgff conductive strip 124 may first be disposed on

the adhesive layer 126 before the adhesive layer 126 is brought to be in contact with the exterior
surface 150 of one of the two flexible main walls 106 of the bag 102.

[00154] FIG. 10C shows an electrical heating layer arrangement 122 attached on a flexible
fluid storage and warming bag 102. The electrical heating layer arrangement 122 as shown in
FIG. 10C may be similar to the electrical heating layer arrangement 122 as shown in FIG. 10A
except that the electrical heating layer. arrangement 122 as shown in FIG. 10C includes a thermal
diffusion layer 146 arranged between the exterior surface 150 of one of the two flexible main
walls 106 of the bag 102 and the layer of the electrically conductive strip 124.

[00155] The thermal diffusion layer 146 may provide a thermally efficient path from the layer
of the electrically conductive strip 124 to the fluid 108 stored in the bag 102 to be heated.
Further, the thermal diffusion layer 146 may provide a substantially uniform thermal heating of

the fluid 108 stored within the bag 102.
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el ectrically conductive strip 124 arranged on the thermal diffusion |ayer
146. [00159] The electrical heating | ayer arrangenent 122 may further

i ncl ude awbasw/13a8par 152 arranged on a side of the | ayePCoSG2®/000192

el ectrically conductive strip 124 being renote fromthe exterior surface

150 of one of the two flexible main walls 106 of the bag 102 to which the
el ectrical heating |ayer arrangenent 122 is attached. The base |ayer 152

may include a material selected froma group consisting of a polyethylene
terepht hal ate (PET) substrate, and a pol yet hyl ene napht hal ate (PEN)

ot or 10136l oIt §OEERSie o erars b Blaan et 2 B Red GRS

[00160] As an exanple, the base |ayer 152 may act as a starting layer for

AepOSik 0ROl WAE YT 19 J0NS 16 BREEKGPHLNoE PRSI VEuSh 12 2ol

t her ma ion aye 6 an the adhesive ore the ad
| ayer 126 may be brought into contact with the exterior surface 150 of the

one OFIGHE0D Wiy Hetlinlidreio MRd Eledtiitdlhed@fy BfertARnSagent 022 2 BovaaieFIGYIOC 152
may be renoved after the electrical heating |ayer arrangenent 122 nay be

brought into contact with the exterior surface 150. Alternatively, the base
| ayer ei&Dt igay the weciricak heatinglayeriasrangeent 132 ashshowheint FIG al e andlwdgs| ay er
arrangenent 122 so as to prevent direct exposure of the | ayer of

bl ock adhayedm T o8 TeEY Sy D A BCHAG 1S9 R L80he Fre A B

flexible fluid storage and warm ng bag 102 and a hanger and power supply

devi C%vaiig%% of the bag 102 and the thermal diffusion layer 146.
[00157] FIG. 10E shows an electrical heating layer arrangement 122 attached on a flexible
fluid storage and warming bag 102. The electrical heating layer arrangement 122 as shown in
may include a thermal conduction and electrical insulation layer 148 arranged in contact with the
exterior surface 150 of one of the two flexible main walls 106 of the bag 102 and the layer of the
electrically conductive strip 124 arranged on the thermal conduction and electrical insulation
layer 148. The electrical heating layer arrangement 122 may further include a thermal insulation
layer 172 arranged on a side of the layer of the electrically conductive strip 124 being remote
from the exterior surface 150 of one of the two flexible main walls 106 of the bag 102 to which
the electrical heating layer arrangement 122 is attached. The thermal insulation layer 172 may

include a material selected from a group consisting of a thermally insulating epoxy, a thermally

insulating adhesive, and a thermally insulating resin, for example.
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according to an enbodi nent. [00162] The flexible storage and warm ng bag
102 may include an electrical heating elenent 104 integrated with one of
the two fwexnte4svai n walls 106 of the bag 102. The el eeCmiSGabioleav? ng

el enent 104 may include two end portions 116 configured for connection to

t he hanger and power supply device 132. [00163] The hanger and power supply
device 132 may include a power supply unit 154, a tenperature controller
142, a solid state relay 156 and a tenperature sensor 158. The power supply
unit 154 may include a battery. For exanple, the power supply unit 154 may

be a I jthium pal r battery configured to yield an erall .vol t age, of
obout 1ds38E ™ 8L KBEnggt b eleok Bl heing el altatiecnety 107 Slifins o 4 REERE
adapter yielding preferably about 30Wrating. In the absence of the power
suppl ' : Iy ' i ns.
The t e D 1 e g By
delivered to the electrical heating elenent 104 so as to control the anpunt

of healhd3RieNges UPPhir@iel On tHextdrisk sur(361 56 bOwE)of Shicorn@dldxiblé kaibagllsl®B. The
solid state relay 156 is an electronic on-off switch to regul ate thevoltage

out put of the hanger and power supply device 132. The solid state relay 156
may i of thedegd 02.c4 thermil wiffusiandayer dH6 woinged endhe pdhesive lyabbift ar® thoByewofabout
32 VDC and a | oad voltage of about 3 VDC to about 36 VDC. The current is

o e PR ahed ST B 028 L0, P70 107
[00159] The electrical heating layer arrangement 122 may further include a base layer 152
arranged on a side of the layer of the electrically conductive strip 124 being remote from the
exterior surface 150 of one of the two flexible main walls 106 of the bag 102 to which the
electrical heating layer arrangement 122 is attached. The base layer 152 may include a material
selected from a group consisting of a polyethylene terephthalate (PET) substrate, and a
polyethylene naphthalate (PEN) substrate, for example. The base layer 152 may be of a relatively
rigid material so as to act as a base for subsequent deposition of materials.

[00160] As an example, the base layer 152 may act as a starting layer for deposition of the
layer of the electrically conductive strip 124, the thermal diffusion layer 146 and the adhesive
layer 126 before the adhesive layer 126 may be brought into contact with the exterior surface 150
of the one of the two flexible main walls 106 of the bag 102. The base layer 152 may be removed
after the electrical heating layer arrangement 122 may be brought into contact with the exterior

surface 150. Alternatively, the base layer 152 may remain as an exterior layer of the electrical
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102. [00164] FIG 12A shows a fluid storage and warm ng system 130
including an electrical heating |layer arrangenent 122 and a hanger and
power suppbDyRotenisse 132 according to an enbodi nent. ThePelrsGRoiomad1oheat i ng
| ayer arrangenent 122 includes a |ayer of an electrically conductive strip
124 and the electrically conductive strip 124 includes two end portions 116
configured for connection to the hanger and power supply device 132.

[00165] FIG 12B shows a fluid storage and warm ng system 130 including a
flexible fluid storage and warm ng bag 102 and a hanger and power supply

device 132 according to enbodj nent. The fl exible or.age rmng ba
oy i o et 102 5 ot T Ao e PPt o e AT el o
the two flexible main walls 106 of the bag 102. The electrical heating

el ement %gﬁxggxgﬁgﬁﬂéﬁggégg or printed directly on one of the two flexible

mai n wa 102. The electrical heating el enent 104 may
i nclude two end portions 116 configured for connection to the hanger and

pover (eous| y Eeyi1gahdwLa bRREARgrdnh 6F a 131 ShaYSald@arhlibi clystin® 1 3@ trchmdthg
war m ng system 130 of FIG 7B in use on a patient 174 according to an

enbodinment. In FIG 13A, the bag 102 is being hanged onto a portion of a
st and al fléxibledfluifestéraggyend avemprgneag $0bphd adbarigse and powsr supply desilsgetBZont o a
further portion of the stand 176. Further, the hanger and power supply

device 132 is being shown to be connected to a supply mains 178.
according to an embodiment. ' :

[00162] The flexible storage and warming bag 102 may include an electrical heating element
104 integrated with one of the two flexible main walls 106 of the bag 102. The electrical heating
element 104 may include two end portions 116 configured for connection to the hanger and
power supply device 132.

[00163] The hanger and power supply device 132 may include a power supply unit 154, a
temperature controller 142, a solid state relay 156 and a temperature sensor 158. The power
supply unit 154 may include a battery. For example, the power supply unit 154 may be a lithium
polymer battery configured to yield an overall voltage of about 12Vdc to about 15 Vdc rated at 3
amp-hour(Ah) or a normal AC-DC adapter yielding preferably about 30W rating. In the absence
of the power supply unit 154, the power may be supplied directly from the supply mains. The
temperature controller 142 may be adapted to control the power delivered to the electrical
heating element 104 so as to control the amount of heat being supplied to the fluid (not shown)

stored in the bag 102. The solid state relay 156 is an electronic on-off switch to regulate the
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[00167] FIG 13B shows the fluid storage and warm ng system 130 of FIG 7A
in use on a patient 174 according to an enbodinent. In FIG 13B, the bag
102 i s comoeotoeds4sdd housed within a slot 134 in the hamrgersGaona,/opaver
supply device 132. Both the bag 102 and t he hanger and power supply device
132 are being hanged onto a sanme portion of a stand 176. Further, the
hanger and power supply device 132 is not shown to be connected to a supply
mai ns (not shown) as the hanger and power supply device 132 may include a
rechargeabl e battery housed within. The rechargeabl e battery may be
configured to supply power to the electrical _heat] el enen Ther ef or e,
the f weltweﬁu&tﬁagﬁﬂa%an%m RV wPRhdeyee ﬁig%, 1@1@ S%f e relay r 5 E’@g]‘mi‘}‘% 14A
shows a left side view of the fluid storage and warm ng system 130

i ncl udi n il exi bl i ] d
power asrﬁlgﬁl chd%%n?ré)%%a%e%}%&%g? R@R%a{?\\ggw Ogﬁagg%mgr%%s%&:ﬁ y agg@gggee %22 IS
electrically coupled to an electrical heating elenent 104 of the flexible

flui d s6arpg®ERAaMRE 85 NEDOaThd Bdrafit & FopaBA THe BAPERISTe cARLr $HOWRA)Y Kend
power supply contacts (not shown) according to an enbodinment. FIG 14B

shows afront view of the fluid storage and warm ng system 130 as shown in
FI G péditiamaloriaiertg theobapnl Bndwoahi toendasuie [t@npekd@restiathe flaid stgted witlde the g of
the fluid storage and warm ng system 130 as shown in FIG 14A according to
an enbodi ment; FIG 14D shows a rear view of the fluid storage and warm ng
syst e330 as shown in FIG 14A according to an enbodiment. [00169] In
FIGs. 14A to 14D, the fluid storage and warm ng system 130 is shown to

I ncl U?EOI?M] FIG. 12A shows a fluid storage and warming system 130 including an electrical
heating layer arrangement 122 and a hanger and power supply device 132 according to an
embodiment. The electrical heéting layer arrangement 122 includes a layer of an electrically
conductive strip 124 and the electrically conductive strip 124 includes two end portions 116
configured for connection to the hanger and power supply device 132.

[00165] FIG. 12B shows a fluid storage and warming system 130 including a flexible fluid
storage and warming bag 102 and a hanger and power supply device 132 according to an
embodiment. The flexible storage and warming bag 102 may include an electrical heating
element 104 integrated with one of the two flexible main walls 106 of the bag 102. The electrical
heating element 104 may be disposed or printed directly on one of the two flexible main walls
106 of the bag 102. The electrical heating element 104 may include two end portions 116

configured for connection to the hanger and power supply device 132.
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flexible fluid storage and warm ng bag 102 and a hanger and power supply
device 132 adapted to be electrically coupled to the electrical heating
el enent 1WO 20f0/13893bag 102 to supply electrical power tRETSG2010[00@2Y0] The
flexible fluid storage and warm ng bag 102 nmay include two flexible main
wal I s 106, each including a surroundi ng edge 170, the two flexible main
wal | s 106 overl appi ng each other and being fluid-tightly seal ed together
al ong the surroundi ng edges 170 thereof, the bag 102 including a single
non-partitioned fluid chanber 110 defined by and between the two flexible

main wall s 106 and by the sealed surroundi ng edges (170; r fluid
t r ansA¥H6pby t%IGlﬂéAe%’P&fﬁ(ﬂlil% u‘idrﬁ‘?fagan@lds?’?@?lgg ﬁlﬁsge-%é??ioffilﬁaegﬁflﬁﬂsﬁ BHanber
110 and being configured to allow transfer of the fluid 108 into and out of

the oo g pSoRietrf PbQlpta ' Mop ATy LD LTSEE Sinall uGaT

power supply device 132 may include any suitabl e conbinati on of conponents

sel eclyefioh! M tafldl A 26811BE BhiddP afd pBWRLYWRIp1E HBREY 1119 b&iR Mangedonto a
tenperaturecontroller 142, a solid State relay (not shown), a display 140

to display tenperature of the fluid 108 stored within the bag 102, a power
suppl Yurthep portiparof tHeGandd 7p ovethes tigpiapgating powposupplyGByvica 162 npkaieg shosmsensor
(not shown), and a power supply switch (not shown) housed within a casing
168 or an encl osure. The hanger and power supply devi-ce 132 may ‘i ncl ude a
swi velto b¢ epynegod toonfupglyreding b&l | ow t he hanger and power supply device 132
to be positioned rotatably on a stand

[00167] FIG. 13B shows the fluid storage and warming system 130 of FIG. 7A in use on a
patient 174 according to an embodiment. In FIG. 13B, the bag 102 is connected and housed
within a slot 134 in the hanger and power supply device 132. Both the bag 102 and the hanger
and power supply device 132 are being hanged onto a same portion of a stand 176. Further, the
hanger and power supply device 132 is not shown to be connected to a supply mains (not shown)
as the hanger and power supply device 132 may include a rechargeable battery housed within.
The rechargeable battery may be configured to supply power to the electrical heating element.
Therefore, the fluid storage and warming system 130 may be portable.

[00168] FIG. 14A shows a left side view of the fluid storage and warming system 130
including a flexible fluid storage and warming bag 102 and a hanger and power supply device
132, wherein the hanger and power supply device 132 is electrically coupled to an electrical
heating element 104 of the flexible fluid storage and warming bag 102 via a pair of hangers (not

shown) and power supply contacts (not shown) according to an embodiment. FIG. 14B shows a
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(not shown). The swivel ring 162 maybe of any suitabl e dinmension and shape.
[00172] Fromthe left side view as shown in FIG 14A, the hanger and power
supply dewpce10l3289%s seen to include the power supply i rpuiSGpawiood®z and

t he power supply output port 166. Power froma supply nains may be supplied
to the power supply input port 164. [00173] Fromthe right side view as
shown in FIG 14C, the hanger and power supply device 132 is seen to

i nclude the tenperature controller 142 to control the anount of power
supplied to the electrical heating elenent 104 so as to increase or

decrease the | i ed t the fluid stor ed. t he 102 The
nanoetoahteTaldne SabRoege o Cuomane miyait a0 a5 sbbBbin F 1 HoetiOdispl oy
140 to display tenperature of the fluid 108 stored within the bag 102.

[0017an§&19‘[§?%3@ Gl PAE G ﬁ £SRWed 3 FleGuid 43 gterbﬁdfw}alffn ésséfg{eﬁlg%()a&d

war m ng 'S seen to Iu e The electrical heat | ng 104
integrated with one of the tmn flexible main walls 106 of t he bag

102. [ GRwibIn FIG 148Acshag @nad BhBsdi@bnty Fe@! 0dDtdewbangar vasd op dveflugluppl y
device 132 as shown in FIGs. 14A to 14D according to an enbodi mnent. [00176]
Fromthe internal view as shown in FIG 15A, the hanger and power supply
devi cetot:®? and glauding sastbatle myshogd, 1n£I(t‘re1~ﬁp>ea<3t>Ld1@ oomtentdiodiament.42 and a solid
state relay 156 housed within a casing 168. [00177] FIG 15B shows a front

open-up view of the han er nd wer su device 1 as
P [00169] In FIGs. 14A to %e ﬂurl)(? storage ach w)e{nmng system :?30 1s shown to include a

flexible fluid storage and warming bag 102 and a hanger and power supply device 132 adapted to
be electrically coupled to the electrical heating element 104 of the bag 102 to supply electrical
power thereto.
[00170] The flexible fluid storage and warming bag 102 may include two flexible main walls
- 106, each including a surrounding edge 170, the two flexible main walls 106 overlapping each
other and being fluid-tightly sealed together along the surrounding edges 170 thereof, the bag
102 including a single non-partitioned fluid chamber 110 defined by and between the two
flexible main walls 106 and by the sealed surrounding edges 170; three fluid transfer ports 112
extending into the single non-partitioned fluid chamber 110 and being configured to allow
transfer of the fluid 108 into and out of the bag 102; and an electrical heating element 104
integrated with one of the two flexible main walls 106 of the bag 102.
[00171] The hanger and power supply device 132 may include any suitable combination of

components selected from a group consisting of a power supply (not shown), a temperature
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shown in FIGs. 14A to 14D according to an enbodi nent. Fromthe front
open-up view as shown in FIG 15B, the hanger and power supply device 132

i ncl udes wopowers4sdi t ch 180 to turn on the el ectrical heaTiSegowloeomnt (not
shown), a hanger or hook 182 for hanging the bag (not shown) on the hanger
and power supply device 132 and a tenperature sensor 158 for sensing the
tenperature of the fluid (not shown) stored in the bag (not shown). [00178]
FIG 16A shows a front view of the fluid storage and warm ng system 130
including a flexible fluid storage and warnm ng bag 102 and a hanger and

o1 et FPRBRISY 18E. 1 it Il e Rsdey A0 & BReiy (SOl Fahe P o o

fluid storage and warnmi ng bag 102 via an electrical wire 136 according to

Cyston Tapracvidfinihe APt ST MEROR 1ok PRt sipE RGP AT L0 ™

shows a rear side view of the fluid storage and warm ng system 130 as shown

in Fl GempdAurcefddli(ig showd)) akdrh @divaEsipplyQdWite](ndthovhyhehssd ofthiiea edithg
wanni ng system 130 as shown in FIGs. 16A to 16C may be simlar to the fluid
storage and warm ng system 130 as shown in FIGs. 14A to 14D with the

di f f erléBee anrentlosuraeTivobangbr ewhpevtrisopplpalevised 32 eayhimolyde azswdved avogr 162uppl y
device 132 and the bag 102. Further, there is a difference in the

o Sk adeRi oS EEke o ne i A0 B BRSBTS
while the display 140 is seen in the front viewin FIG 16A
(not shown). The swivel ring 162 may be of any suitable dimension and shape.
[00172] TFrom the left side view as shown in FIG. 14A, the hanger and power supply device
132 is seen to include the power supply input port 164 and the power supply output port 166.
Power from a supply mains may be supplied to the power supply input port 164.
[00173] From the right side view as shown in FIG. 14C, the hanger and power supply device
132 is seen to include the temperature controller 142 to control the amount of power supplied to
the electrical heating element 104 so as to increase or decrease the heat supplied to the fluid 108
stored within the bag 102. The hanger and power supply device 132 may also be seen to include
the display 140 to display temperature of the fluid 108 stored within the bag 102.
[00174] From the rear view as shown in FIG. 14D, the fluid storage and warming bag 102 is

seen to include the electrical heating element 104 integrated with one of the two flexible main

walls 106 of the bag 102.
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[00180] In FIGs. 16A to 16C, a power supply contact 138 may be coupled to
the end portions (not shown) of the electrical heating el enment 104 on the
bag 102. wbenijo/3is3power supply contact 138 nmay be couplpet/Siepotoee0192

el ectrical wire 136 or a blood bag power cord to a power supply output port
166 on the hanger and power supply device 132. Further, the hanger and
power supply device 132 may include a power supply input port 164,
configured to allow connection to a supply mains. The position of the
respective power supply input port 164 and the power supply output port 166

my Vv endi ng .on, the positionin he respective el.ectron
A (1 0 0 Rl g N A e A e L D R I
FIG 17A show a front view of a pair of hangers 160 of a flexible fluid

st or agg, %Wsﬂi‘z?@%g) é&g;dﬁ%%)eg%gﬁ;%%ng to an enbodinent; FIG 17B

show a side view 0O alr of hangers 1 as shown in FIG 17A according
to an enbodi nent; FIG 17C show a top view of the pair of hangers 160 as

shown [pen 76| G FrbftheGaeimdl RBwt & ddwaThEIGITesA, 1ho 0i82dr snaghbwef sippty paiide of
hangers 160 is of an electrically conductive material and attached to a
respective one of the two end portions (not shown) of the electrically
condudBRvechedes ia patterytl 84 rowmpersmiraeontrollerel 48| and misplicibthie reloyih 8¢ heused wethist o.
Further, each of the pair of hangers 160 is adapted to be nmechanically
engaged with and electrically coupled to the hanger and power supply device
(not <fBWA% 16$.00183] FIG 18A show a front view of a pair of power supply
contacts 138 of a hanger and

[00177] FIG. 15B shows a front open-up view of the hanger and power supply device 132 as
shown in FIGs. 14A to 14D according to an embodiment. From the front open-up view as shown
in FIG. 15B, the hanger and power supply device 132 includes a power switch 180 to turn on the
electrical heating element (not shown), a hanger or hook 182 for hanging the bag (not shown) on
the hanger and power supply device 132 and a temperature sensor 158 for sensing the
temperature of the fluid (not shown) stored in the bag (not shown).

[00178] FIG. 16A shows a front view of the fluid storage and warming system 130 including a
flexible fluid storage and warming bag 102 and a hanger and power supply device 132, wherein
the hanger and power supply device 132 is electrically coupled to an electrical heating element
104 on the flexible fluid storage and warming bag 102 via an electrical wire 136 according to an
embodiment; FIG. 16B shows a side view of the fluid storage and warming system 130 as shown
in FIG. 16A according to an embodiment and FIG. 16C shows a rear side view of the fluid

storage and warming system 130 as shown in FIG. 16A according to an embodiment.
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power supply device (not shown) according to an enbodinment; FIG 18B show a
side view of the pair of power supply contacts 138 as shown in FIG 18A
accor di ngvoaosm3esybodi nent; FI G 18C show a top vi ew of PCISGRaioroo@d2 power
supply contacts 138 as shown in FIG 18A according to an enbodi nent. The
pair or two power supply contacts 138 as shown in FIGs. 18A to 18C are
configured to be respectively nechanically engaged with and electrically
connected to the pair or two hangers 160 as shown in FIGs. 17A to 17C.
Further, the pair of power supply contacts 138 are configured to be
conplenentary to_the pair of hangers 160 _so that it faciliftate the ease
of codfii79h tHee By storase %‘H{)W‘)‘mfl% Syfien Héﬁgqér‘*ﬁ%‘i’él nbg\?é%{ 8anin i/é(g@%yc'?? ( not
shown) and so that the electrical connection may be established via the
respect.i. [ . t he r 6 i | ons
and s%}élf)l\égc;cg cqzl\%g “?dégs{g‘éé? ?@@R‘ﬁ‘g’%‘g‘éﬁ gﬁilggﬁ a(t)n% ﬁhﬁggggm}gpisg%%&qégn@g?ﬁse 138
may vary dependi ng on user and design requirenents.[00184] FIG 19A shows a
per s peefdr¥foe\th 8 Bbthad oLRBEdHos detwiRa thd ¥hnkayRH pa%aa%rge@evidba%zcaaa fihegur ed
to coil around a tubing (not shown) according to an enbodinment; FIG 19B
shows a perspective view of an electrical heating |ayer arrangement 122
conf i dpag 621 Burthet,r themmrie antifferenashinriye positiorsg whiheatispdaydl 4Qyon theamngabadi nent .
[ 00185] The electrical heating | ayer arrangenent 122 as shown in FIGs. 19A
and 19B includes a | ayer of electrically conductive strip 124. The

el ect PPYWST SYRPAY AAGC é%l%rThﬁrdlmeH’éms spod fom thgdight sidgeview @xishrBn dp FiG: t 0 pe
able to at | east substantially surround the tubing so as to warm

14C, while the display 140 is seen in the front view in FIG. 16A.

[00180] In FIGs. 16A to 16C, a power supply contact 138 may be coupled to the end portions
(not shown) of the electrical heating element 104 on the bag 102. Then, the power supply contact
138 may be coupled by the electrical wire 136 or a blood bag power cord to a power supply
output port 166 on the hanger and power supply device 132. Further, the hanger and power
supply device 132 may include a power supply input port 164, configured to allow connection to
a supply mains. The position of the respective power supply input port 164 and the power supply
output port 166 may vary depending on the positioning of the respective electronics components
housed within the hanger and power supply device 132.

[00181] FIG. 17A show a front view of a pair of hangers 160 of a flexible fluid storage and
warming bag (not shown) according to an embodiment; FIG. 17B show a side view of the pair of
hangers 160 as shown in FIG. 17A according to an embodiment; FIG. 17C show a top view of

the pair of hangers 160 as shown in FIG. 17A according to an embodiment.
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the fluid (not shown) flow ng through the tubing. [00186] Wile the

i nvention has been particularly shown and described with reference to

speci fi c wozouv13esy8s, it shoul d be understood by those ®kiriSiGeaioionomwhe art

t hat various changes in formand detail may be made therein w thout
departing fromthe spirit and scope of the invention as defined by the
appended cl ai ns. The scope of the invention is thus indicated by the
appended cl ai s and all changes which come within the neaning and range of
equi val ency of the clains are therefore intended to be enbraced.Cains 1. A

e i B SR A S S

each other and being fluid-tightly seal ed together along the surrounding

et i nsb Ay BRtyelgtP ol B LRELHCIR (oo fnl AP ORI Bondcl P

surroundi ng edges; at |east one fluid transfer port extending into the

si ngl @hdypd)- R4 fof b BIREritAIN EormBAED Bleredd FRBieh) G226 OF !tlﬂi'{&zﬁﬂ of GarletOY6( fsansf er
of the fluid into and out of the bag; and an electrical heating el enent

integrated with at |east one of the two flexible main walls of the bag. 2.
The f ladagitd]l & bb unethsnioalhgengrpetl wathnindgelbegealycorugiadgtot the dlaagen and pewerher
conprising a further
supply device (not shown).
[00183] FIG. 18A show a front view of a pair of power supply contacts 138 of a hanger and
power supply device (not shown) according to an embodiment; FIG. 18B show a side view of the
pair of power supply contacts 138 as shown in FIG. 18A according to an embodiment; FIG. 18C
show a top view of the pair of power supply contacts 138 as shown in FIG. 18A according to an
embodiment. The pair or two power supply contacts 138 as shown in FIGs. 18A to 18C are
configured to be respectively mechanically engaged with and electrically connected to the pair or
two hangers 160 as shown in FIGs. 17A to 17C. Further, the pair of power supply contacts 138
are configured to be complementary to the pair of hangers 160 so that it may facilitate the ease of
coupling the bag (not shown) to the hanger and power supply device (not shown) and so that the
electrical connection may be established via the respective power supply contacts 138 and the

hangers 160. The dimensions and shape of the respective hangers 160 and the power supply

contacts 138 may vary depending on user and design requirements.
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el ectrical heating elenent, wherein the electrical heating elenent is
integrated with one of the two flexible nmain walls of the bag and the
further ewecbrwisadIsheating elenent is integrated wth tiReT®SGAEN0/006192 he two
flexible main walls of the bag. 3. The flexible fluid storage and warm ng
bag according to claim1 or 2, wherein each electrical heating el enent
conprises an electrical heating | ayer arrangenent attached to an exterior
surface of the respective one of the two flexible main walls of the bag. 4.
The flexible fluid storage and warm ng bag according to claim3, wherein

t he el ric eat | | ayer arr.angene is releasably, attached to e
ot e B01] el T3 Ahwisry Bhremieh oy P e s a1 A mERol T ng ¢ o
claim 3, wherein the electrical heating |ayer arrangenent is attached to

h . . . ' e ¢
pr nt ogr BB BUAPESuY, fehERDL iR T SBRAAE d A0 Mo b e KON
and a conbination thereof. 6. The flexible fluid storage and warm ng bag

accor gefPedtive Aty df@nCdledtticl HBatthet Rydr quﬂﬁ?érﬁélﬁ 1ohecopifigaietit6 alvi@atundg | ayer
arrangenent overlies at |east substantially the entire exterior surface. 7.

The flexible fluid storage and warm ng bag according to any one of clainms 3
to 6, tulhieg Giohshdve) ebecding tmdn ¢mtadiment] ayer arrangenent conprises a | ayer of
an electrically

[00185] The electrical heating layer arrangement 122 as shown in FIGs. 19A and 19B

includes a layer of electrically conductive strip 124. The electrical heating layer arrangement 122

is made to be flexible so as to be able to at least substantially surround the tubing so as to warm

the fluid (not shown) flowing through the tubing.

[00186] While the invention has been particularly shown and described with reference to

specific embodiments, it should be understood by those skilled in the art that various changes in

form and detail may be made therein without departing from the spirit and scope of the invention

as defined by the appended claims. The scope of the invention is thus indicated by the appended

claims and all changes which come within the meaning and range of equivalency of the claims

are therefore intended to be embraced.
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conductive strip extending in one of a neander design, a serpentine design
and a spiral design on the exterior surface. 8. The flexible fluid storage
and war mwgQ 2bsgi3ag9sordi ng to claim 7, wherein the | ayer pofi/SGhetomb@ozrical |y
conductive strip attached to the exterior surface of the one of the two
flexible main walls and the |ayer of the electrically conductive strip
attached to the exterior surface of the other of the two flexible nmain
wal | s are of at |east substantially conplenentary designs. 9. The flexible
fluid storage and warm ng bag according to claim7 or 8, wherein the |ayer
of thgygingctrically conductive strip is designed such that a surface ratio
bet weén the exterior surface of either one of the two flexible main walls
and a total surface ofthe |layer of the electrically conductive strip

at t acHedAtllexithelledstoragsrand wiefraing bag compiisiBhe of the two flexible main walls
is between 3:1 and 1.5:1. 10. The flexible fluid storage and warm ng bag
accordi ng to anyvoflexiblf maimvaks, pachondudipg e seirepnding 4dgg.che o flewdble main

el ectrically conductive strip conprises a material selected fromthe group
consi st i ng valls svérapping sadhcbtheynadd being duidstightlysppled tagathevaloamdact i ve i nk
conductive polyner ink, and carbon-based resistive ink. 11. The flexible
fluid storageowdihgvedged therebi thedag onodlidiag 4 singlaypowpertitibnal fiidehamber 10,
wherein the electrical heating | ayer arrangenent further conprises an
adhesi ve | dyfiiedebyrandetveen the two flexible main walls and by the sealed surrounding edges;

at least one fluid transfer port extending into the single non-partitioned fluid
chamber and being configured to allow transfer of the fluid into and out of the bag; and
an electrical heating element integrated with at least one of the two flexible main walls of the

bag.

2. The flexible fluid storage and warming bag according to claim 1, further comprising a further
electrical heating element,
wherein the electrical heating element is integrated with one of the two flexible main walls of
the bag and the further electrical heating element is integrated with the other of the two

flexible main walls of the bag.
3. The flexible fluid storage and warming bag according to claim 1 or 2,
wherein each electrical heating element comprises an electrical heating layer arrangement

attached to an exterior surface of the respective one of the two flexible main walls of the bag.

4. The flexible fluid storage and warming bag according to claim 3,

wherein the electrical heating layer arrangement is releasably attached to the exterior surface.
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bet ween the exterior surface and the |ayer of the electrically conductive
strip. 12. The flexible fluid storage and warm ng bag according to any one
of cl ai nTew® 20w/138893wherein the el ectrical heating | ayer paTiSengeeeom2f urt her
conprises a thermal diffusion |ayer arranged between the exterior surface
and the layer of the electrically conductive strip. 13. The flexible fluid
storage and warm ng bag according to any one of clains 7 to 10, wherein the
el ectrical heating | ayer arrangenent further conprises a thermal diffusion
| ayer arranged on the |ayer of the electrically conductive strip and an

adhesisy eThaf&tible fuaN@6dedAWeLMidd WXt Rtlinglo SMirh3ce and the thermal
diffusion layer. 14. The flexible fluid storage and warm ng bag accordi ng

to clai myldefthd decttiffhoAdholiiRr FINRIINLE ik AMEhet IRE bRESoRIRLSEY 21 Sel ected
froma group consisting of "heat curing adhesive |ayers, UV curing adhesive

| ayers, éﬂgﬁ%es%feﬁ{eﬁ fronl'? gx[ggéf gm%%ﬁ%Bgﬁiﬂtﬁ&%ﬁgcgs@%;ﬁb\%ééaﬁﬁ%%ﬁcf lui d

storage a rmng bag a Ing t aim erein the thermal
di ffusiop_J.aye npf. ) i al. froma group consisting of a
thernal|§”%%%8§%%?5%h%%§§¢%°3 ﬁéﬁﬁgpﬁﬁkggﬁfg%tive adhesive, and a
thermal |y conductive resin. 16. The flexible fluid storage and warm ng bag
according to any one of clains 7 to 15, wherein the electrical heating
| ayer arrangenent. further conprises a thermal insulgtion Layer arranged on
0 06 o B BT puid B Rk R P RGO LEIATHS B R renora from
the exterjor, . . . . .

wherein the electrical heating layer arrangement overlies at least substantially the entire

exterior surface.

7. The flexible fluid storage and warming bag according to any one of claims 3 to 6,
wherein the electrical heating layer arrangement comprises a layer of an electrically
conductive strip extending in one of a meander design, a serpentine design and a spiral

design on the exterior surface.

8. The flexible fluid storage and warming bag according to claim 7,
wherein the layer of the electrically conductive strip attached to the exterior surface of the
one of the two flexible main walls and the layer of the electrically conductive strip attached
to the exterior surface of the other of the two flexible main walls are of at least substantially

complementary designs.

9. The flexible fluid storage and warming bag according to claim 7 or 8,

wherein the layer of the electrically conductive strip is designed such that a surface ratio

between the exterior surface of either one of the two flexible main walls and a total surface of
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surface of the main wall of the bag to which the electrical heating |ayer
arrangenent is attached. 17. The flexible fluid storage and warm ng bag
accor di ngvoaoolizisys 16, wherein the thermal insulation | ¢@sGeanpniiozs a
material selected froma group consisting of a thermally insulating epoxy,
a thermally insulating adhesive, and a thermally insulating resin. 18. The
flexible fluid storage and warm ng bag according to any one of clains 7 to
17, further conprising : two |ongitudinal sides and two transverse sides
al ong the surrounding edges of the two flexible main walls, wherein the

el ectricgl i%oepmﬂy gﬁeét;tﬁgalgl dohBudi¥e sgiead it S BE RRULE QBEcDSE M Ge'ormged

proxi mate t0 one o t'wo transverse sides of the bag. 19. The flexible

fluid SH%%%%&ﬂﬁQQm gkng ﬂggqghgﬁggdto claim 18, wherein each end
to 1 nc

portion is designe ude a larger width than that of the electrically
conductive strip and to be contacted to an external power supply. 20. The
flexible fluid storage and warm ng bag according to claim18 or 19, further

conpri si : i r. of hangers for. hangi he ba n. a hanger and power
cuppl y Ouith fsabib Ruietore R ST AR TS REITP 205 ectr i bal |y
conductive mater] al d gttached tp a respective one of .the t e
por t i onsWgreipike V@&?&ecej?qt‘i}cq@éf ﬁﬁ'ﬁfg“ﬁl\’/ees%g FPIPULSS 3dnateyial é‘“‘qeete&,\gomqge

group consisting of silver-based conductive ink, copper-based conductive ink, conductive

polymer ink, and carbon-based resistive ink.

11. The flexible fluid storage and warming bag according to any one of claims 7 to 10, wherein
the electrical heating layer arrangement further comprises an adhesive layer arranged

between the exterior surface and the layer of the electrically conductive strip.

12. The flexible fluid storage and warming bag according to any one of claims 7 to 10,
wherein the electrical heating layer arrangement further comprises a thermal diffusion layer

arranged between the exterior surface and the layer of the electrically conductive strip.

13. The flexible fluid storage and warming bag according to any one of claims 7 to 10, wherein
the electrical heating layer arrangement further comprises a thermal diffusion layer arranged
on the layer of the electrically conductive strip and an adhesive layer arranged between the

exterior surface and the thermal diffusion layer.

14. The flexible fluid storage and warming bag according to claim 11 or 13,
wherein the adhesive layer comprises a material selected from a group consisting of heat

curing adhesive layers, UV curing adhesive layers, and pressure sensitive adhesive layers.
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electrically connected thereto. 21. The flexible fluid storage and warm ng
bag according to claim 20, wherein each of the pair of hangers is adapted
to be necwenvwaiskgpzengaged with and el ectrically coupl e#CrsGrimw/oha@ager and
power supply device. 22. A fluid storage and warm ng system conprising a
flexible fluid storage and warm ng bag according to any one of clains 1 to
21, and a hanger and power supply device adapted to be electrically coupled
to the electrical heating elenment of the bag to supply electrical power
thereto. 23. The fluid storage and warm ng system of claim 22, conprising a
flexible fluid storage and warm ng bag according to claim20 or 21, wherein
t he hanger and power supply device conprises two power supply contacts

cont | o e, hOGRIE IEPAGEL! ¥R Vel lRESBY £8bdihe 30 ORAR 2 0 14 and el ectrically

connecte pan- angers.

wherein the thermal diffusion layer comprises a material selected from a group consisting of
a thermally conductive epoxy, a thermally conductive adhesive, and a thermally conductive

resin.

16. The flexible fluid storage and warming Bag according to any one of claims 7 to 15, wherein
the electrical heating layer arrangement further comprises a thermal insulation layer arranged
on a side of the layer of the electrically conductive strip being remote from the exterior
surface of the main wall of the bag to which the electrical heating layer arrangement is

attached.

17. The flexible fluid storage and warming bag according to claim 16,
wherein the thermal insulation layer comprises a material selected from a group consisting of
a thermally insulating epoxy, a thermally insulating adhesive, and a thermally insulating

resin.

18. The flexible fluid storage and warming bag according to any one of claims 7 to 17, further
comprising :
two longitudinal sides and two transverse sides along the surrounding edges of the two
flexible main walls, wherein the electrically conductive strip includes two end portions being

arranged proximate to one of the two transverse sides of the bag,.

19. The flexible fluid storage and warming bag according to claim 18,
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20.

21.

22.

23.

WO 2010/134893 PCT/SG2010/000192

wherein each end portion is designed to include a larger width than that of the electrically

conductive strip and to be contacted to an external power supply.

The flexible fluid storage and warming bag according to claim 18 or 19, further comprising :
a pair of hangers for hanging the bag on a hanger and power supply device,

wherein each of the pair of hangers is of an electrically conductive material and attached to a
respective one of the two end portions of the electrically conductive strip so as to be

electrically connected thereto.

The flexible fluid storage and warming bag according to claim 20,
wherein each of the pair of hangers is adapted to be mechanically engaged with and

electrically coupled to the hanger and power supply device.

A fluid storage and warming system comprising
a flexible fluid storage and warming bag according to any one of claims 1 to 21, and
a hanger and power supply device adapted to be electrically coupled to the electrical heating

element of the bag to supply electrical power thereto.

The fluid storage and warming system of claim 22, comprising

a flexible fluid storage and warming bag according to claim 20 or 21,

wherein the hanger and power supply device comprises two power supply contacts
configured to be respectively mechanically engaged with and electrically connected to the

pair of hangers.
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