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FIG. 3

(100) for providing healing to injured body part of a user is provided. The therapy device includes an
accessory (102). The accessory (102) includes a heat sink (112) having a plurality of fins, a first electrical
insulator (114), at least one thermoelectric cooler (116). The device is configured to generate heat at a
first side and to generate cool at a second side of the at least one thermoelectric cooler (116).
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HEATING AND COOLING DEVICE AND METHOD USING PELTIER EFFECT
SEMICONDUCTOR

FIELD OF THE INVENTION

Embodiments of the present invention, generally relate 1o a semiconductor-
based heating and cooling device and method, and mare particularly to an device for
thermal treatment of human injury or an animal injury, for providing cyclic heat
treatment of hot therapy and cold therapy to the human injured part or the animal

ijured part.

BACKGROUND

Many injuries to the human body and animal body {for example, bruised
muscles, aching joints, damaged figaments, and post-surgery recovarias) are
treated with the application of hot and or cold therapy. Such therapies require the
application of heat or removal of heat 1o the affected area of the human body, and
help to reduce swalling, pain, and promote healing. In some injuries, oyclic heat
reatment {L.e., hotcold-hot-cold or simifar patterns) is also resommendad as it offers
better recovery and health benefits over that of constant heat or constant cold

treatiments.

In the past, injurles regquiring cold compresses have offen been treated by &
cloth, bandage or gel that has been cooled in a freezer and applied to the injurad
area. log packs have also been used to apply cooling therapy 1o a body surface,

injuries reguiring heat freatment have often treated by a cloth or handage that has
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been heated, and then applied to the injured arga.

Howaver, these different past approaches have varous shorfcomings, For
example, these conventional approaches reguire fot of preparation and hence are
inconvenient. For example, ice packs need to be frozen and stored in a freszer prior
o application to an injury. Similarly, a hot water bottle requires éi:"ta be placed in
boiling water to reach an sffective hot temperature. Further, ive packs and heated

cloths return to ambient temperature in a refatively short time.

Further, there are some conventional devices also available, that uses heated
of cooled water and circulates the water through tubes around the affected areas of
the body to provide cyclic refief. However, these conventional devices are bulky,
expensive, and have slow cycling times due to reguirement of fluid changeaver,
Further, the conventional devices provide poor control over the temperatures and

durations that these devices operate.

The concept of Peitier effect has been in existence for many years. Peltier
coolers and the use of them 1o cool electronic elements and devices is also well
known. However, typical arrangements of these include a plurality of thermal couples
in contact with two planar elements. Thus, there i3 a *hot’ plane and a ‘cold’ plane
spatially removed therefrom. This system is invariably used in all Peltier
configurations. in addition, the Pellier cooler and the devics to be cooled are typically
elactrically isolated. Thatis, they are thermally coupled but are on different electronic

sireuils.
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The semiconductors are known o be mounted on ceramic substrate for
thermal conductivity and insulation. YWhile the concept is known, the slements used

to implement the concept has imitations which prevent their efficient use.

Therefore, there is a nead for an improved system that utilizes the concept of
Peltier effect more efficiently , and an improved device and a method for providing

cold therapy and hot therapy to the user's injured part.

SUMMARY

According to an aspect of the present disclosure, a therapy device {100) for
providing healing to injured body part of a user is provided. The therapy device
includes an accessory (102} The accessory (102) includes a heat sink {112) having
a plurality of fins. The accessory (102} further includes a first electrical insulator (114)
located below the heat sink {112), and configured o insulate the heat sink {112). The
accessory (102) further includes at least one thermoelectric cocler (118} located
below the electrical insulator (114), and configured o generate heat at a first side
and to generate cool at a second side of the at least one tharmoelectric coaler {118),
The accessory {102} further includes a second electrical insulator (118) located
below the at least one thermoslectric cooler {118), and configured to insulate the at
least one thermoelectric cooler (118}, The accessory {102) further includes a metallic
plate {120) located below the second slectrical insulatar (118}, and configured to

provide heat or cool to a body part of the user.
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Accarding to another aspect of the prasent disclosure, a method for providing
therapy o & user i provided herein. The method includes receiving sletrical powsr
by a therapy device (100}, Further, the method includes enabling a user to provide
temperature value and duration of the femperature, utilizing a peltier effect o
generate haat or oold at at least one thermoelectric cooler, and utilizing fins as a
heat sink above the thermoslectric cooler. The method further includes providing hot

tharapy or cold therapy to a user's injursd body part,

According to another aspect, the present invention provides a Pellier effect
semonductor system. The system including 3t least ong semiconducior slement
pair ayranged to produce Peltier effect wherain the semiconductor element pair
includes one Pdype doped semiconductor element and one N-type doped
semiconductor element, sach slement having 8 cold end and a hot end, further said
element palr being arranged to form a portion of a thermal circuit; a pair of non-
ceramic substrate wherein the at least one semicondustor slemant pair is
sandwiched between the non-ceramic subsirate, wherein the non-ceramic substrate

provides thermal conductivity and also act as slectrical insulators

The preceding is a simplified summary to provids an understanding of some
aspects of embodiments of the present invention. This summary is neither an
extensive nor exhaustive overview of the present invention and its various
embodiments. The summary prasents selected concepts of the embodiments of the
presant invention in a simplified form as an introduction to the more detailed
description presented below. As will be appreciated, other embodiments of the

present invention are possible utilizing, alone or in combination, one or more of the
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features set forth ahove or described i detall below.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and stifl further features and advantages of embodiments of the
present invention will become apparent upon consideration of the following detalled
description of embaodiments thereof, especially when faken in conjunction with the

acocompanying drawings, and wherein:

FIG. 1 llustrates a perspective view of accessories of a therapy device,

according to an embodiment of the present invention;

FIG. 2 Hlustrales a schematic view of a control system the therapy device.,

according to an embodiment of the present invention;

FIGG. 3 illustrates a schematic diagram of internal components of the

accessory of therapy device, according fo an embodiment of the present invention,

FiG. 4 lustrates a schamatic diagram of infernal components of the
accessory of the therapy device, aceording to another embodiment of the present

invention; and

Fia. § depicts an exemplary flowchart llustrating a method for providing

therapy 1o a user's injured part, according to an embodiment of the present invention.

Fig. 8 iflustrates a Peltier effect semiconductor system, according to an

gmbodiment of the present invention.
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Fig. 7 shows a unit fest result for a 7OX70 Peltier module applied to all
industrial applications and funclioning under the Peltier sffect semiconductor

system, according 1o an embodiment of the present invention,

DETAILED DESCRIPTION

As used throughout this application, the word "may" is usad in a permissive
sense (L.e. meaning having the polential to), rather than the mandatory sense (Le.,
meaning must). Similarly, the words “include”, Sincluding”, and “includes”™ mean

including but not limited o,

The phrases "at least one”, “one or morg”, and “andfor” are open-ended
expressions that are both conjunctive and disjunctive in operation. For example,
gach of the exprassions "at least one of A, Band T" “atleastone of A, B, or €7, "one
ar move of A, B, and €7, "one or more of A, B, or C" and "A, B, andior &' means A
alone, B alone, C alone, A and B together, A and C together, B and © together, or

A, B and C together,

The teym “&" or “an” entity refers {0 one or more of that entity. As such, the
terms "a” (or “an’), “one or more” and “at least one” can be used interchangeably
herain. 1t is also o be noted that the terms “comprising”, “including”, and “having”

can be used interchangsably.

The term “automatic” and variations thereof, as used herein, refers fo any
process or operation dong without material human input when the process or

operation is performed. MHowever, a process or operation can be automatic, even
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though performance of the procass or operation uses material or immaterial human
input, f the input is received before performance of the process or operation. Human
input is deemed {0 be material if such input influences how the process or operation
will be performed. Human input that consents o the performance of the process or

aperation is not deemed {0 be "maternal’

FIG. 1 Hlustrates a perspactive view of a therapy device (100). The therapy
device (100} includes an accessory {102} {shown in FIG. 1) and a controf system
{104} {shown in FIG. 2}, and a cable {108). The accessory {102} is configurad to
receive electrical power through the cable {(108). The control system {(104) is
configured to be embedded in the accessory {102). In an embodiment, the control
sysiem {104} includes a display board (108) and an encoder {110} (as shown in FIG.
2} In an embodiment, the display board {108} is configured to display tempsrature
vajua {for example, 30 degrees Celsius) that has been set by 2 usedoperator using
the encoder (110}, According to an embodiment of the present invention, the
encoder {110) enables the user to set a desired temperature and duration for the
desired therapy. The control system (104) further includes various cirouitries o
enabie it to provide electrical power to the accessory {102} for a limited time periad,
as set by the user. Those skilled in the ant will appreciate that the control system
{104) makes the therapy device {100} easy to use by a user, as ssiting temperaturs

and duration becomes very gasy and anyone can use the device.

The cable (108) includes a proximal end that i configursd to mate with a
receptor of the accessory {102). The cabde (108} further includes a distal end that is

configured to mate with a socket of an electrical power connegtion {nat shown in
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figure). The accessary (102} is configured to provide the desired therapy (for
exampile, hot therapy, cold therapy or hot-oold-hot therapy or any other combination

of hot and cold} to the user's injured part,

Those skilled in the art will appreciate that since sach part of the user's body
has different shape, different accessories (1024, 1028, 1020} are required to cover
the user's injured part depending upon the site of the injwy in the user's body.
According to an embodiment of the present disclosure, the accessories {102} inglude
various types of anatomic wraps which uses medical graded aluminium plates to
detiver cold and heat therapy within minutes. In another embodiment, the therapy
devioe (100} may include a manipole (not shown in figure) for areas that the Wraps

cannot reach effectively.

in an embodiment, the therapy device (100) is configured to provide cold as
well as hot therapy {L.e., dual shock), as heating range of the tharapy device (100)
are from O degree Celsius o 42 degree Celsius. Further, in an embodiment, the
therapy device (100} is configured to get cold within 2 minutes of satting, and is
configurad to get hot within 1 minute of selting on the control device {1D4). The
therapy device {100} is configured to fluctuate from cold 1o hot within few minutes
{for example, 2 minutes). Further, the therapy device (100) is configured to provide

a display of the selting of temperature and timer value on the display board (108).

FIG. 3 illustrates internal components of the accessory {102) of the therapy
device (100}, according to an embodiment of the present invention. As shown in FIG

3, the accessory (102} includes a plurality of components, which are positioned on
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ang anather from top Ko bottom. At the fop, the gcoessory {102) includes a heat sink
{112}, According fo an embodiment of the present invention, the heat sink (113)
includes a plurality of fins. In an embodimant, the plurality of fins are provided as
straight and rectangular fins {as shown in the figure 3). According to another
smbodiment of the present invention, the plurality of fins are provided as cylindrical
fins (122} {as shown In the figure 4). The cylindrical fins {122} include air trapped
inside the fins, and the air facilitates heat transfer due o convection process. Those
skilled in the art will appreciate that due to larger swiace area, the plurality of fins
facilitates increasing the rate of heat transfer from the thermoelectric cooler {118}
below. Further, in an embodiment, the heat sink {112) includes a predetenmined
dimension {height, length, breadth, and diameter) of fins. Further, the heat sink {112}
includes an embedded copper portion that acls as a heat reducer, and further

faciiitates increasing rate of heat transfer by conduction process.

Further, at the bottom, the accessory (102) includes a metallic plate (120, In
an embodiment, the metallic plate (120) s circular. I another embodiment, the
metallic plate (120) may be rectangular. Further, in an embodiment, the metallic plate
{120} is custom bullt therma! conductor plates, and is safe for the end user to utilize
it as a medical piece. Those skilled in the art will appreciate that the metallic plate
{120} includes no sharp edges as it is configured 1o come in direct contact with

human skin.

Al middle section, the accessory {102) includes at least one thermoelectiic
cooler {116). According to an embodiment of the present invention the

thermoelectiic cooler {116) is configured to act as heat pump which generates heat
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at first side and extreme cool at second side. According to another embodiment,
there are a plurality of thermosisctric coolers acting as heat pumps, the use of which

will be apparent to & person skilled i the art.

Heat generatedicool generated by the thermoelectric cooler (118} heats or
coot down the lemperature of the metallic plate {120}, which provides desired
therapy to the user's injured part. According to an embodiment of the present
invention, Peltier effect is used o generate the cold or heat at the thermeelectric
copder {118}, {n an embodimant, the thermoelectric cooler {118} is made up of a

semiconductor material including p-type and n-typse.

in an embodiment, when the cool therapy is desired to be given {o the user's
injured part, the theymoslectric cooler {118} is used for cooling its below surface,
which will cool the metallic plate (120) at bottorm of the accessory (102). In an
embodiment, as heat is absorbed at the cold side by electrons as they pass from &
low energy level in a p-lype semiconductor material 1o a higher enargy level in ann-
type semiconductor material. A supplied voltage between the piype semiconductor
material and the n-type semiconductor material provides electrical potential to move
the electrons through the thermoelectric cooler {118). At the upper surface of the
thermoslaatric coolar, which is hot side, energy is expelled to a heat sink (e, fins
{112)) as clectrons move from the higher energy level n-type semiconductor

material {o the low energy level p-type semiconductior matenal.

Further, when the hot therapy is desired {o be given to the user's injured par,

the thermoslectric cooler (116) is used for heatling its below surface, which wilf heat
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the metallic plate (120} at bottomn of the accessory (102). At the upper surface of the
thermoelectric cooler, which is cool side, energy is expellad o a heat sink {Le., fins
1132) as electrons move from the lower energy level p-lype semiconductor material to

the higher snergy lavel n-type semiconductor material.

The accessory {102} further includes an elactical insulator (114) that acts as
a thin layer of wall betweern the semiconductor material of the thermoslsatric covler
{118} and metal walls of the heat sink (112}, The accessary (102) further includes
another elsctrival insulator (118} that acts as a thin layer of wall betwesn the
semiconductor material of the thermoslectric cooler (118) and metal walls of the
metaliic plate (120} In an embodimert, both the electrical insulator {114) and the
alectrical insulator {118} are configured fo play a dualrole as an insulator and

adhesive, which marge both the Peltier and metal material together.

In an embodiment, the therapy device (100} is configured o provide oold
therapy, hot therapy, cyclic hot and cold therapy as well as any combination of the
hot therapy and cold therapy depending upon requirement. For example, cold
therapy can be given for acute injuries and post-surgical conditions fo reduce musdle
spasm and provide pain relief, to reduce swelling. Further, the hot therapy can be
given for chronic injuries and tissue healing, and to increase elasticity of ligaments,

and increase blood prassure o the gres.

Further, according to an embodiment of the present invention, the therapy
device {100} may be used as a thermo-electric device {1001, The thermp-slectric

device {100} may provide cooling and heating to an outside environment or enclosed
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anvironmant or surface, for example room or any encloswra. I an embodiment, the
theymo-electric device {100} includes similar components and structure as the
therapy device. In another embodiment, the thermo-electric device {100} may

include different components and structure depending upon requirement.

in an embodiment, the thermo-electric device (100} includes the accessory
{102}, as shown in FIG. 1. In another embodiment, the thermo-slectric device {100}
may include different shaped accessory depending upon requirement. As shown in
Fig. 3 and 4, the accessory {102) includes a heat sink {112} having a plurality of fins,

a first electrical insulator (114} that is configured to insulate the heat sink {112), a

thermoelectric cooler (118) that is configured fo generate heat at a first side and to

generate cool at a second side of the thermoslsctiic cooler (118), a second electrical
insulator {118} that s configured to insulate the thermoelectric cooler {118), and a
metlallic plate (120} that s configured to provide heat or cool to the outside
gnvironment. As sxpiained above in Fig. 3, the thermoelectric cooler {118) is made
up of a semiconductor matenial on a non-ceramic substrate, and is configured to
utiize a peltier effect to generate heat and cold at the first side and the second side.

The non-ceramic substrate is a polypropylene material.

Further, in an embodiment, the pluralities of fins are cylindrical fing. In another
embodiment, the pluralities of fins are rectanguiar fins. The tharmo-elactric device
{100} further includes a cable (108} having wires o supply the slectrical power to the
accessory (102}, as shown in FIG. 1. Furthermors, the thermo-slectric device (100
includes a control system {104}, as shown in FIG. 2. In an embodiment, a control

system (104} is embedded in the accessory {102}, and includes & display board
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{108} to display temperatre and duration of the temperature. The control system
{104} further includes an encoder {110} to enable a user 1o st a tamperature valus

and duration of the temperature.

FiG. § lustrates an exemplary flowchart 500 for a method of providing

therapy to a user, according o an embodiment of the present disclosure.

At step 504, a tempearature value and duration of the temperaturs is set by the
user depending upon requirement. For example, i cold therapy is required, usss may
set the temperature to around U degree Celsius. if hot therapy s required, the user
may set the temperature o around 35 degres Celsius. Al step 508, Peltier affact is
used by the thermoelectric cooler {118) to generate heat arcold, and fins are utilized

as heal sink above the thermoelectric cooler {118).

At step BOB, the heat therapy or cold therapy, depending upon healing
requirement is provided to the user’s injured part. At step 510, it is determinad by the
control system (104} If the user wanis fo change the temperature valug or duration
value, If yes, the method 500 retums to step 504, Otherwise, the method 500
procesds 1o step 512, where the therapy is continued tilf the set time of tharapy is

avar.

The therapy device (100) advantagsously provides both hat as well as cold
therapy 10 a user's injured body part, and is capable of treating differant types of

injurtes. Further, the therapy device advantagenusly provides delivering targsted
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temperature management {TTM) and healing a user's injury, without any fos or
water. Further, the therapy device advantageously provides delivering much better
cold therapy and hot therapy to the user's injured body part as peltier module does
not use any ceramic, thereby delivering better therapy resulis. Further, the therapy
device advantageously provides plug and operate feature, and hence it is easy to
use by any user. Further, the therapy device does not need any external heat sink
to cool down the hot temperature generated by operating the device. The therapy
device also provides a custom bullt metal plate which enables the user to apply
conlhot temperature to almost any surface. Further, the therapy device can be used
it the indooars and ouldoors environment. Further, the therapy device provides fast,
acourate, consistent and efficient delivery of cold and hot therapy. The therapy
device advantageously provides multiple applications (including medical as well as
nop-medical), for example, cryotherapy, CTPU cooler, slectrical devics cooler,

beverage coolar, and portable conling device.

Further, the therapy device may be used as a thermo-electric device (100)
alzo, and can provide coaling and heating to an sulside environment, for example
room or any enclosure. For exampls, i temperature of a small encloswe nesds to
be regulated (for example, required 1o be cocled or heated), the thermo-slectiic
device may provide appropriate cooling or heating fo the enciosure, as desired by
the user. Since, the thermo-slectric device (100) provides guick switching of
temperature from cold to hot, the thermo-slectric device (100) can be used for many

applications.
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In an ambodiment the present invention provides a Peltier effext
semiconductor systam 1000 as shown in Fig. 8. The system 1000 includes at least
one sermiconducior elemeant pair 1100 aranged to produce Pellier effect wherein the
semiconductor element pair 1100 includes one Pudype doped semiconductor
stament 1100a and one N-type dopad semiconductor element 1100b, each elemeant
1100 having a cold end 1120 and a hot end 1140, further said slement pair 1100
being arranged to form a portion of a themmal circult, a palr of non-ceramic substrate
1160 {1160a, 1180k} wherein the at least one semiconductor element pair 1100 is
sandwiched betwean the non-ceramic substrate 1180a, 11600 | wherein the non-
ceramic subsirate 1180 provides thermal conductivity and also agt as electrical

insulators.

i anembodiment, a pair of metal conductors 1180 (11803, 1180b) are placed

above and below the semiconductor alement pair 1100

inn an embodiment, the non-ceramic substrate 1180 is a polypropyiene

misterial for mounting the semiconductor element pair.

in an embodiment, the polypropylene material provides faster insulation and

thermal conductivity,

in an exemplary embodiment, the system of the present invention has pluraiity

of Peltier for being wlilized In mudliple applications.

in a related sxample embodiment, the system 1000 was tested for application

to & human body by placing devices functioning o the present system 1000 over
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parts of the human body {0 achieve faster and more effective resulls.

Table 1 below shows Experiment (Hot for End Userwrap) initial Temperature:

28.8%¢; No. of Peltier Used: 2; Experiment Area: Thigh; Time Used: 20 Minutes.

Time Voltage of | Valtegeof \intsg{* of3 | Current Temperaturs
Fans Temperaturs Paitiers ! :
TR R Stk ke R WU S—
A6 pm AR 12V Lav bSO {25.6%
247 pm Y BOGMA {32.2%
348 pr L 400mA PWS] 132.4%
LAY SEOmARUSHY  42.3%
2:52ptn Y | 400mA [ L4217
2:58pm i SU0mA (RUSH} 428
2:580m : 42.3%
2:58pm 3247
3:02pra - 42.2%
3:06pm AR

Table 1

Table 2 below shows Experiment {Cold for End User wrap) initial

5  Temperature: 27°c; No. of Peltier Used: 2; Experiment Area: Thigh, Time Used: 8

Minutas.
Time/fpm Yoltage of Fans | Voitage of Voltage of 2 | Current Temperature
Temperature Baltiarg
Controlier
3:15:00 2V 129 49 1.34 27.0%
FAR30 {RUSH) 15.4%
316:30 L2A{WS) 140
3:16:45 13.5%
3:17:00 13.0%
3:203:00 12.6%
3:22:00 | 11.8%c
3:23:00 Y L 1IA 12.8%¢
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Table &

Table 3 below shows Experiment (Cold for End User wrap) Initial

Temperature: 31°¢; No. of Peltier Used: 2; Experiment Arsa: Tummy: Time Used: 8

Minutes.
Tirvwy/pm | Voltage of Fans | Voitage of Valtage of 2 Currant Tarrperature
Termnperature Paitiers
Controfier
334:00 2y 13V EAY 1.504 31.8%
{RUSHY
1358 {ws)
230:30 8 1.81A 18.8%
{RUSH)
1364 (WS}
33300 1.58A 15.8%
3:33:28 {RUSH] 15.0%
335138 oV LABA (WS} | 1207
33700 12.5%
33730 13.2%
I8N0 12.3%

Table 3

Table 4 below shows Experiment (Cold for Professional wrap) Environment
Temperature: 27°c; initial Temperature: 27.5°c; No. of Peltier Used: 2; Experiment

Arga: Thigh, Time Used. 13 Minutes.
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Timefam Voltage of Fans | Voltage of Vohtage of 2 Current | Temperature
Temperature Peltiprs
Lontraller

23000 12y 12y 14V &R 375%
&:30:30 IRUSHY | 8.6%

8:31:00 23A 50%
3130 (WS} 5.0%
8:32:00 4 5%
&:32:36 3.9%
#:33:30 3.0%
£:34:00 3.1%
£:3%:00 2.5%

7%:39:03 13 1.94 3.9%
2:39:34 {RUSHY 1 3.17%¢

84016 1.84 2.9

8:41:25 {Ws} 2.7%
8:41:37 12¥ 1LIA 3.4%¢

Table 4

Table 5 below shows Experiment (Cold for Professional wrap) Environment
Temperature: 27°¢; Initial Temperature: 3.5, No. of Peltier Used: 2; Experiment

Area: Thigh; Time Used: 11 Minutes.
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Table 5

Table 6 below shows Experiment (Cold for Professional wrap) Environment
Temperature: 27°¢; Initial Temperature: 30°%; No. of Peltier Used: 2 Experiment

Area: Thigh; Time Used: 9 Minutes.
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24
Tirnafam Voltage of Voitags of Voltage of | Currantfa Tamperature/ o
Fans/V | Temperatura 2 Padliars
: Contraler/V N
30000 32 12 12 2.0 {RUSH} 30.0
NL00 L1110
G130 5.0
R ES 7.8
2 67
234 8.1
EX 5.6
: 5.3
5.0
4.7
4.6
&.3
4.3
4.2
45
45
Table &

In an embodiment, the non-ceramic substrate 1160 is fashioned of thermally
conductive material whereby heat sasily passes from hot ends into the non-ceramic

substrate.

in an embodiment, one substrate of the pawr of non-ceramic substrate 1180 is
thermally coupled fo the cold ends 1120 of the at least one P-ype dopsd
semiconductor element 1100a and one N-type doped samiconductor element

1100b.

in an embodiment, one substirate of the pair of non-ceramic substrate 1160 is
thermally coupled fo the hot ends 1140 of said at least one P-ype doped

samiconductor element 1100a and one N-type doped semiconductor slement
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1100b.

in another embodiment, referring to Fig. 7 8 unit test result 2000 for a 70X70
Peltier module applied to all industrial applications and functioning under the Peiltier
effect semiconductor system is shown. Fig. 7 shows a list of the Voltage and current
values along with a Graph plotting the same when a Peltier module is working on the

Peltier effect system 1000 of the presant invention.

The foregoing discussion of the present invention has been presented for
purposas of dlustration and descriplion. s not intended to limit the present invention
o the form or forms disclosed herein. in the foregoing Detalled Descenption, for
gxample, various features of the present invention are grouped together in one or
more embodiments, configurations, or aspects for the purpase of streamiining the
disclosurg, The fsatures of the embodiments, configurations, or aspects may be
combingd in allernate embodiments, configurations, or aspects other than those
discussed abgove. This method of discloswre is not 1o be interpreted as reflecting an
intention the present nvention requires mores features than are expressly recited In
gach claim. Rather, as the following claims reflect, inventive aspects lie in less than
all features of a single foregoing disclosed embodiment, configuration, or aspect,
Thus, the following claims are hersby incorporated into this Detailled Description,
with each claim standing on s own 3% a separale embodiment of the present

invantion.

Moreover, though the description of the present invention has included

description of ong or more embodiments, configurations, or aspecis and cerlain
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[
)

variations and modifications, other variations, combinations, and modifications are
within the scope of the present invention, e.g.. as may be within the skil and
knowledge of those in the art, after understanding the present disclosure. it is
intended fo obtain rights which include alternative embodiments, configurations, or
aspects fo the extent permitted, including altemate, interchangeable andior
equivalent structures, functions, ranges or steps to those claimed, whether of not
such alternate, interchangeable andfor equivalent structures, functions, ranges or
steps are disclosed herein, and without infending to publicly dedicate any patentable

subjact matter.
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CLAIMS

What is claimed is:

1. A therapy device {100} for providing healing to injurad body part of a user, the
5 therapy device {100} comprising

a heat sink {112} having a plurality of fins,

a first slectrical insulator {114} located below the heat sink {112}, and
configurad to insulate the heat sink {112);

at least ong thermoslectric cooler {118} located below the first electrical

10 insulator {114), and configured to generate heat at a first side and to generate
cool at & second side of the al least one thermoslectric cooler (118);

a second electrical insulator {118) located below the at least one
thermoelsctiic conler {118}, and configured 1o insulate the at least one
thermosdectric cooler (118}, and

15 a metailic plate {120} located below the second slectrical insulator

{118}, and configured to provide heat or cool 1o a body part of the user.

2. The therapy device (100} of claim 1, wherein the at least one thermoslecdtric
sooler {116} is made up of a semiconductor material on a8 non-ceramic
20 substrate, and is configured o utilize a peltier effect o generate heat and cold

at the first side and the second side.
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3. The therapy device (100} of claim 1, wherein the metallic plate (120) is
configured o transter heat or cold generated at the at least one thermoslsctric

coonter (116} to the user's injured body part.

4. The therapy device (100) of claim 1, wherein the plurality of fing are eylindrical

iR,

. The therapy device (100} of claim 1, wherein the pluslity of fing are

ractangular fins.

8. The therapy device (100} of claim 1, further comprising g control system {104}
smbeddead In the accessory (102}, and having a display board {108} to display

temperature and duration of the tfemperature.

7. The therapy device (100) of claim 8, wherein the control system {104) further
comprising an encoder (1103 {o enable a user o set a temperature value for

the therapy and duration of the therapy.

8. The therapy device {100) of claim 1, wherein the first electrical insulator {114)
and the second electrical insulator {118} are configurad o play a duabrole as

an insulator and adhesive.
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8. The therapy device {100} of claim 1, whersin the heat sink {112} further
comprises an embedded copper portion that is configured to act as a heat

reducer.

5 10.A thermo-electiic device {100} for cooling and heating an outside or an
anclosed environment or surface, the thermo-electric device (100) comprising
an acoassory (103}, the accessory {102) comprising:

a heat sink {112} having a plurality of fing;
a first electrical insulator {114} located below the heat sink {112}, and
1w configived {o insulale the heat sink {112}
at least one thermoslectric cooler {116 lonated below the first slectrical
insutator {114), and configured o generate heat at a first side and to generate
ceol at a second side of the at least one theymoelsctric cooler (118);

2 sscond elactrical insulator {118} located below the af least ong

St
i

tharmoelectric cooler (116), and configured o insulate the at least one
tharmoelectric cooler {1186}, and
a metallic plate (120} located below the second electrical insulator

{118}, and configured to provide heat or cool to the cutside envirenment.

20 11.The thermo-electric device {100} of claim 10, wherein the at least one
thermaelectric cooler {118} is made up of a semiconducior material, and is
sonfigured to ulilize a peltier effect to generate heat and cold at the first side

and the second side.
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12. The thermo-electric device {100) of claim 10, wherein the plurality of fins ars

selected from cylindrical fins or rectangular fins.

5 13. The thermo-electrie device (100} of dlaim 10, further comgrising a control
system (104) embedded in the accessory (103}, and having g display board

{108) to display temperature and duration of the temperature.

4. The thermo-elgctiic device {100) of claim 13, wherain the control system {104)
10 further comprising an encoder {110} to enable a user v set o temperature

value and the duration of the temperature valus.

18. A mathod for providing therapy to a user, the method comprising:
receiving electrical power by a therapy device {100},
15 enabling 8 user v provide temperatwre value and duration of the
temperature;
utiizing a peltier effect fo generate heat or cold at ot lsast one
thermoelectiic cooler whersin the at least ong thermoslactric cooler & made
up of semiconductor material on a non-ceramic susbirats;
20 utifizing fins as & heat sink above the atleast one thermoslsctric cooler;
and

providing hot therapy or cold therapy to a user's injured body part.
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16.A Peltier effect semiconductor system 1008 comprising:

at least one semiconductor slerment pair 1100 arranged to produce
Peltier effect wharein the semiconductor element pair 1100 includes one P-
type doped semiconductor element 11002 and one N-ype doped
5 semiconductor element 1100b, sach element having a cold end 1120 and a
hot end 1140, further said slement pair 1100 being arranged fo form a portion

of a thermal cirouit;
a pair of non-ceramic substrate 1180 {1160a, 1160b) whersin the at
lsast one samiconductor element pair 1100 is sandwiched between the pair

10 of non-ceramic substrate 1180 {(1160a, 1180by;

whersin the pair of non-ceramic subsirate 1180 provides thenmal

conductivity and also act as electrical nsulators.

17. The system as claimed in claim 16 wherein the non-ceramic substrate 1180 s

15 a polypropylene material for mounting the semiconductor element pair 1100,

18.The system as claimed in claim 17 wherein the polypropylene material

provides faster insulation and thermal condugtivity.

20 18. The system as claimed in claim 17, the non-ceramic substrate 1160 being
fashtoned of thermally conductive material whereby heat easily passes from

hot ends into the non-ceramic substrate 1180,
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20. The systerm 33 claimed in claim 17 whersin one substrate of the pair of non-

21.

ceramic substrate 1160 is tharmally coupled o the cold ends 1130 of the at
least one Pype doped semiconductor efement 1100a and one N-type doped
semiconductor element 1100b.

The system as claimed in claim 17 wherein one substrate of the pair of none-
ceramic subsirate is thermally couplsd to the hot ends 1140 of said at least
one P-ype doped semiconductor element 1100a and ons N-type doped

semiconductor element 1100b.
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Supplemental Box

Continuation of: Box III
This International Application does not comply with the requirements of unity of invention because it does not relate to one
invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims into distinct
groups:

(1) Claims 1 — 14 are directed to a thermo-electric device. The features of a first electrical insulator located below the heat sink, and
configured to insulate the heat sink; a second electrical insulator located below the at least one thermoelectric cooler and configured
to insulate the at least one thermoelectric cooler; and a metallic plate located below the second electrical insulator, and configured to
provide heat or cooling to the outside environment are specific to this group of claims.

(2) Claims 15 and 16 — 21 are directed to a method and a system utilising a Peltier effect to generate heat or cooling. The feature of
the Peltier effect system being made up of a semiconductor material on a non-ceramic substrate is specific to this group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship among the
claimed inventions involving one or more of the same or corresponding special technical features. PCT Rule 13.2, second sentence,
defines a special technical feature as a feature which makes a contribution over the prior art.

When there is no special technical feature common to all the claimed inventions there is no unity of invention.

In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common to all the claimed inventions and therefore cannot provide the required technical relationship. The only feature common to
all of the claimed inventions and which provides a technical relationship among them is a thermoelectric cooler. However it is
considered that this feature is generic in the art.

Therefore, this common feature cannot be a special technical feature. Hence there is no special technical feature common to all the
claimed inventions and the requirements for unity of invention are consequently not satisfied, a priori.

In addition, this Authority has found that the claims 15 and 16 — 21 are not so linked as to form a single general inventive concept
and define different inventions based on the following features:

(2a) Claim 15 is directed to a method for providing therapy to a user. The features of receiving electrical power by a therapy device;
enabling a user to provide temperature value and duration of the temperature; utilising fins as a heat sink above the at least one
thermoelectric cooler and providing hot therapy or cold therapy to a user’s injured body part are specific to this group of claims.

(2b) Claim 16 — 21 are directed to a Peltier effect semiconductor system. The features of at least one semiconductor element pair
arranged to produce Peltier effect wherein the semiconductor element pair includes one P-type doped semiconductor element and
one N-type doped semiconductor element, each element having a cold end and a hot end, further said element pair being arranged to
form a portion of a thermal circuit; a pair of non-ceramic substrate wherein the at least one semiconductor element pair is
sandwiched between the pair of non-ceramic substrate; and wherein the pair of non-ceramic substrate provides thermal conductivity
and also act as electrical insulators are specific to this group of claims.

In the above groups of claims, the identified features may have the potential to make a contribution over the prior art but are not
common to all the claimed inventions and therefore cannot provide the required technical relationship. The only feature common to
all of the claimed inventions and which provides a technical relationship among them is a semiconductor material on a non-ceramic
substrate. However, this feature does not make a contribution over the prior art because it is disclosed in:

D1: US 6127619 (XI et al.) 3 October 2000 [see Figure 1 ‘11° and ‘17°; and column 5 line 3 - 18]

Therefore, in the light of D1, claims 15 and 16 lack unity, a posteriori.
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