wo 2017/152379 A1 || I OO0 OO0 O A R

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

(43) International Publication Date WO 2017 /1 52 379 Al
14 September 2017 (14.09.2017) WIPO | PCT
(51) International Patent Classification: (74) Agent: SHANGHAI PATENT & TRADEMARK LAW
AG6IN 5/06 (2006.01) OFFICE, LLC; 435 Guiping Road, Shanghai 200233
(21) International Application Number: (CN).
PCT/CN2016/075918 (81) Designated States (unless otherwise indicated, for every
. o ) kind of national protection available). AE, AG, AL, AM,
(22) International Filing Date: 0 March 2016 (09.03.2016 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
are (09.03.2016) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
L. ) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(26) Publication Language: Enghsh KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(71) Applicant: JOHNSON & JOHNSON CONSUMER MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
INC. [US/US]; 199 Grandview Road, Skillman, NJ New PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
Jersey 08558 (US). SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(72) Inventors; and . o
(71) Applicants (for US only): SHENG, Ling [CN/CN]; Room (84) Designated States (uniess otherwise indicated, for every

1001, Building 10, 111 Nong Fudu Road, Minhang Distrct,
Shanghai 201100 (CN). WU, Ace [CN/CN]; Room 202,
No. 69, 126 Nong South Hongmei Road, Xuhui Distret,
Shanghai 200030 (CN). PAN, Robert [US/US]; 10242
Stablehand Dr., Cincinnati, OH 45242 (US).

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

[Continued on next page]

(54) Title: FAR INFRARED RADIATION HEAT PATCH

10

_

m—

: ]

o .
fomm

-~

o

100

N

0

FIG.3

(57) Abstract: A thermal treatment device comprising a far
infrared ray material(20), a radiation reflection layer(30), and
a heat energy source(40), wherein the radiation reflection lay-
er(30) is positioned between the far infrared ray material(20)
and the heat energy source(40).



WO 2017/152379 A1 AT 00T 0T TR0 AU

SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, Published:

GW, KM, ML, MR, NE, SN, TD, TG). —  with international search report (Art. 21(3))



WO 2017/152379 PCT/CN2016/075918

FAR INFRARED RADIATION HEAT PATCH

BACKGROUND OF THE INVENTION

Field of the Invention
[0001] The present invention relates to therapeutic treatment devices (e.g., patches). More
particularly, the present invention relates to therapeutic treatment devices using far infrared

radiation (FIR).

Related Background Art

[0002] People suffering from chronic pain typically take pain medicines to relieve the pain.
However, the relief from pain is only temporary. Pain medicines may also have undesirable side
effects.

[0003] Some people seek alternative treatments such as traditional Chinese medicine (TCM)
and/or physical treatment(s). One alternative treatment option is far infrared radiation treatment.
FIR has been used to provide instant pain relief and to activate the immune system to provide
long term restoration to damaged muscles. FIR covers the electromagnetic spectrum with
wavelengths between 3 and 100 um. Of particular interest are wavelengths between about 3 to
about 25 um, more specifically from about 5 to about 25 um.

[0004] The present invention helps prevent and relive pain, especially chronic muscle pain. It
provides pain relief without having to ingest drug medications and without the side effects of
drug medications. The present invention utilizes FIR to provide pain relief in the form of a heat

patch applied to the skin of a subject. The FIR device is designed for people to wear anytime
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and anywhere. FIR patches provide low energy to the skin of a subject and have pain relieving

effects.

SUMMARY OF THE INVENTION

[0005] The present invention is directed to a thermal treatment device comprising a far infrared
ray material, a radiation reflection layer, and a heat energy source, wherein the radiation
reflection layer is positioned between the far infrared ray material and the heat energy source.
[0006] The present invention includes a thermal treatment device comprising a far infrared ray
material, a radiation reflection layer, and a heat energy source, wherein the radiation reflection
layer 1s positioned between the far infrared ray material and the heat energy source, and wherein
the device has an emissivity of at least 0.75 at about 40°C to about 45°C.

[0007] The present invention also includes a process for making a thermal treatment device,
comprising the steps of providing a far infrared ray material and a heat energy source, and
placing a radiation reflective layer between the far infrared material and the heat energy source.
[0008] The present invention further includes a method of treating body pain, comprising the
step of applying a thermal treatment device to a subject, wherein the device comprises far
infrared ray material, a radiation reflection layer, and a heat energy source, wherein the radiation

reflection layer is positioned between the far infrared ray material and the heat energy source.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The detailed description will be better understood in conjunction with the accompanying
drawings, wherein like reference characters represent like elements, as follows:

[0010] FIG. 1 depicts a FIR measuring device;

[0011] FIG. 2A, 2B and 2C illustrate FIR heat patch devices of the prior art;

[0012] FIG. 3 illustrates one embodiment of the inventive FIR Heat Patch Device; and

[0013] FIG. 4 illustrates an alternative embodiment of the inventive FIR Patch Device.

DETAILED DESCRIPTION OF THE INVENTION

[0014] As used herein, “emissivity” refers to the measure of an object's ability to emit infrared
energy. The energy emitted provides an indication of the temperature of the object. Emissivity
can have a value from O (e.g., a shiny mirror) to 1.0 (e.g., a blackbody).

[0015] The emissivity is determined using a FIR measuring device like the one depicted in FIG.
1. Measurements were performed with an FTIR system, which consists of a heating system and
a detecting system. The heating system includes a sample heater and a type IR563/301
blackbody with a temperature stability up to 0.2 K per 24-h period. The heating system is fixed
on a moveable platform, which is enabled to switch between the heated sample and the
blackbody for radiation detection with the same optical path length. The detecting system
consists of a Bruker Corporation type EQUINOXSS Fourier-transform infrared spectrometer, an
aperture and an off-axis parabolic mirror. The diameter of the off-axis parabolic mirror is 80 mm

with 200 mm focal length. Two apertures are used to limit stray light.
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[0016] The normal spectral emissivity of sample, ., is calculated by the formula,

M,
x:M_BB

where M, is the radiation from the heated sample;
Mg 1s the radiation from the blackbody at the same temperature and

g 1s the normal spectral emissivity of the blackbody.
[0017] The emissivity at different wavelengths with a desired temperature was determined
following the methods described above. The average of the emissivity for wavelength range of 5
um—25 um was used to represent the emissivity of different samples.
[0018] During the measurement, the wavenumber resolution of the sampling was fixed at 4 cm ™"
over the range 4000 cm '—400 cm ™" (2.5 um—25 um), with scans repeated up to 1000 times to
improve the signal-to-noise ratio. At least half an hour was needed to establish thermal
equilibrium at any new temperature point for sample preparation.
[0019] As used herein, “transmissivity” refers to the degree to which a medium allows

electromagnetic radiation to pass through it.

[0020] As used herein, “energy density” is calculated using the equation below:

A2 2hc? 1
MM ho, T) = [ T; —d A
elkT—1

where A; and A, are the wavelengths of radiation at the starting and ending point, respectively;
k 1s Boltzmann’s constant;
t is temperature;

h is Planck’s constant;
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c is the speed of light in the medium, whether material or vacuum;

M(A, T) is the amount of energy it gives off as radiation of different wavelength; and

M(Mi-A2, T) 1s the amount of energy the black body gives off as radiation between the
wavelength range of A;- A, at the specified temperature.

[0021] The present invention is directed to a thermal treatment device comprising a far infrared
ray material, a radiation reflection layer, and a heat energy source, wherein the radiation
reflection layer is positioned between the far infrared ray material and the heat energy source.
[0022] The far infrared material is typically positioned in direct contact with the subject using
the device. The far infrared material may be, for example, a fiber or fabric (e.g., a nonwoven, a
woven, or combination thereof) or a film (e.g., polyethylene, polypropylene, polyethylene
terephthalate, polyamide, and combinations thereof). Moreover, the far infrared ray material
typically includes black carbon, ceramic powder, or mixtures thereof. Typically, black carbon or
ceramic powder is impregnated into the fiber or film of the far infrared material.

[0023] Ideally, the far infrared ray material has an emissivity greater than 0.55. In one
embodiment, the FIR material has an emissivity greater than 0.75.

[0024] Another essential feature of the inventive device is a radiation reflection layer, which is
positioned between the far infrared material and the heat energy source. In one embodiment, the
radiation reflection layer is includes a metal. Suitable metals include, for example, aluminum,
copper, gold, steel, zinc, and combinations thereof. In another embodiment, the radiation
reflection layer has a conductivity of at least about 10 W/mK. In addition, it is desirable that the

reflection layer has a thickness from about 1 micron to about 1000 microns.
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[0001] The thermal treatment device includes a heat energy source. The heat energy source may
be any suitable source capable of generating or holding heat. In one embodiment, the heat
energy source emits heat from about 1°C to about 10°C above the skin surface temperature of a
human.

[0002] In one particular embodiment, the heat energy source comprises thermal fill materials
that are a mixture of substances that chemically react exothermically. For example, several
commercial hand warmers and therapeutic heat products contain an iron powder based mixture
that liberates heat as the iron is oxidized upon exposure to air. These types of systems are
described in detail, for example, in U.S. Patent No. 5,918,590. It is known in the art to formulate
these mixtures to maintain a temperature of at least about 40°C for at least 4 hours, and up to 24
hours. Depending upon the application or desired product design, the temperature may be
maintained for at least about 8 hours, at least about 10 hours, at least about 12 hours, at least
about 16 hours, or whatever time period desired.

[0003] In another embodiment, the heat energy source comprises a thermal composition, which
includes a microwavable heat retaining material. Suitable heat retaining materials include, for
example, rice, corn, barley, cherry stones, starch-based synthetic pellets, and the like. Such
materials typically retain a suitable level of heat for about 20 to about 60 minutes.

[0004] In another embodiment, the heat energy source comprises a thermal composition that
includes electrically heated articles, such as a resistive heater, or a thermoelectric heating

element, such as a Peltier element.
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[0005] In one embodiment, the heat energy source provides heat energy at a temperature from
about 38°C to about 48°C. In particular, it is desirable that the heat energy source emits heat
from about 40°C to about 45°C, when the device is applied to the skin of a subject.

[0006] It is also desirable that the thermal treatment device have an energy density from about
10.83 mW/cm? to about 15.45 mW/cm? for the wavelength range of 5 to 25 um.
Correspondingly, the emissivity of the thermal treatment device should be at least about 0.75 and
the surface temperature of the FIR material about 40°C to about 45°C. Preferably, it has an
energy density from about 11.55 mW/cm” to about 15.45 mW/cm” for wavelength range of 5 to
25 um which has a corresponding emissivity of the thermal treatment device of at least about 0.8
and the surface temperature of the FIR material of about 40°C to about 45°C.

[0007] In one preferred embodiment, the thermal treatment device comprises a far infrared ray
material that is a nonwoven, a radiation reflection layer that is a metal, and a heat energy source,
wherein the radiation reflection layer is positioned between the far infrared ray material and the
heat energy source, and wherein the device has an energy density from about 10.83 mW/cm’to
about 15.45 mW/cm? for wavelength range of 5 to 25 um which means the emissivity of at least
about 0.75 and the surface temperature of far infrared ray material is about 40°C to about 45°C.
[0008] The thermal treatment device may be conformed or are shaped to fit various parts of the
body. For example, the thermal treatment device may be designed to the particular shape of a
muscle or muscle group, such as the back, neck or shoulder of the human body.

[0009] It should be understood that the thermally conductive component can be of a various
shapes, including round, semi-spherical, elongated, ellipsoidal, cylindrical, star shaped,

mushroom shaped, or similar shapes. According to an embodiment of the present invention, the
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shapes of the thermally conductive component at the interfaces to the individual’s body can be
flat or non-flat, including but not limited to semi-spherical, pyramidal, conical, concave, convex,
bumped, or contain an array of smaller shapes, e.g., semi-spherical protrusions.

[0010] The accompanying drawings of the present invention will now be described in detail with
reference to embodiments thereof as illustrated in the accompanying drawings. However, those
skilled in the art will readily appreciate that the detailed description given herein with respect to
these figures 1s for explanatory purposes as the invention extends beyond these limited
embodiments.

[0011] FIGS. 2A, 2B, and 2C provide examples of currently available FIR patch devices. In FIG.
2A, FIR patch 15 is essentially made of FIR material 25, which is applied to skin 100. FIG. 2B
depicts another embodiment of a prior art FIR patch device 15, where an energy source 45 is
added adjacent to FIR material 25. In FIG. 2C, FIR patch device 15 is shown, having an FIR
material 25, an energy source 45, and a reflective layer 35, where the energy source is positioned
between the FIR material and the reflective layer. In this particular configuration, the heat patch
15 will absorb all the reflection from the reflection layer 35 and transfer it into heat energy. The
reflection layer 35 can only help maintain the temperature.

[0012] In FIG. 3, the inventive FIR heat patch device 10 is shown, having FIR material 20,
reflective layer 30, and energy source 40, wherein the reflective layer is positioned between the
FIR material and the energy source. The present inventors have found that by positioning the
reflective layer 30 between the FIR material 20 and the energy source 40 there is a noticeable

improvement in the emissivity of the device.
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[0013] In FIG. 4, an alternative embodiment is depicted where reflective layer 130 1s located
adjacent to FIR material 120 in FIR patch device 110. Here again, in this particular
configuration, there is a noticeable improvement in the emissivity of the device.

[0014] The present invention also includes a process for making a thermal treatment device,
comprising the steps of providing a far infrared ray material and a heat energy source, and
placing a radiation reflective layer between the far infrared material and the heat energy source.
[0015] The present invention also includes a method of treating body pain, comprising the steps
of applying a thermal treatment device to a subject, wherein the device comprises far infrared ray
material, a radiation reflection layer, and a heat energy source, wherein the radiation reflection
layer 1s positioned between the far infrared ray material and the heat energy source.

[0016] The following example is provided to further illustrate the compositions and methods of
the present invention. It should be understood that the present invention is not limited to the
examples described.

[0017] Examples of various patch configurations were prepared and tested for Emissivity

EXAMPLE 1
Preparation of various reflective layer types to test Emissivity
[0018] Films produced by Clopay Plastics (Clopay FIR film D5) were used for the FIR (Far

Infrared) material. Various reflective layers were combined with the Clopay FIR film D5, where
the thickness of the FIR material was varied. The Emissivity of the combination was determined

and presented in Table 1.

Table 1
Reflective Material Thickness of | Emissivity of Final
Layer Type | FIR material (um) FIR material Emissivity

9
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()
1 | Copper 500 0.77 0.82
2 | Aluminum 500 0.77 0.86
3 | Copper 75 0.77 0.85
4 | Aluminum 75 0.77 0.83
&

Clopay FIR film D5 is made of polyester and bamboo charcoal
[0019] The data shows that the thickness of the FIR film layer does not substantially affect the
final Emissivity.

EXAMPLE 2
Preparation of various reflective layer types combined with various FIR Materials
[0020] Various reflective layer types were combined with various types of film materials to
determine Emissivity. The black aperture film and white films were sourced from Clopay

Plastics. The data is shown in Table 2.

Table 2
Reflective FIR Material Type Emissivity of | Final
Layer Type FIR material Emissivity
()
1 | Copper Black Aperture Film 0.20 0.40
2 | Aluminum Black Aperture Film 0.20 0.46
3 | Copper White nonwoven film 0.40 0.60
4 | Aluminum White nonwoven film 0.40 0.58
5 | Copper White film (Clopay) 0.25 0.49
6 | Aluminum White film (Clopay) 0.25 0.49
7 | Aluminum Clopay FIR Film D5 + 0.77 0.74
Aperture HTA
8 | Aluminum Clopay FIR Film D5 + 0.77 0.76
HTA
9 | Aluminum Clopay FIR Film D5 0.77 0.83

Black aperture film is Clopay’s aperture FIR film (combination of polyester and bamboo
charcoal) with a hole size of 100 to 200 microns and with of 26.8 gsm (gram per square meter)
and thickness of 0.38 mm.

White film is Clopay’s apertured film (polyester with no FIR actives) with a hole size 100 to 200
microns.

White nonwoven film is a standard wet wipe material which is made of Cellulose fibers and

10
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Polyester with 40~60 gsm and 0.25~0.4 mm thickness commercial available from Nbond
Nonwovens Ltd.
HTA is a kind of nonwoven material.

[0021] The data demonstrates that different types of reflective layers can boost the Emissivity

when using different types of FIR materials (e.g., films).

EXAMPLE 3
Preparation of various reflective layer types and various Films with Heat sources
[0022] Various reflective layer types and various types of film materials were combined with
exothermic heat patches to provide heat and FIR treatment for muscle pain relief and restoration.

The data in Table 3 shows the Emissivity of the device.

Table 3
Heat Reflective | FIR Material Type Emissivity | Final Final
Source Layer of FIR Emissivity | Energy
(Patch) Type material () density(m
temperature W/em?)
(0
1 | >49°C Copper Emana' FIR fiber textile | 0.56 0.71 >11.55
mW/cm”
2 [>45°C Copper Clopay FIR Film D2 0.56 0.76 >11.55
mW/cm’
3 | >38°C Copper Clopay FIR Film D5 0.77 0.85 >11.55
mW/cm’
4 | >38°C Gold on Clopay FIR Film D5 0.77 0.84 >11.55
Copper mW/cm’
5 | >38°C Steel Clopay FIR Film D5 0.77 0.86 >11.55
mW/cm’
6 | >44°C None Clopay FIR Film D5 0.77 0.77 >11.55
mW/cm’
7 | >44°C Silver Clopay FIR Film D5 0.77 0.77 >11.55
(92.5%) mW/cm”
8 | >40°C Stainless Clopay FIR Film D5 0.77 0.80 >11.55
Steel mW/cm”

1: Commercially available from Emana Fiber Transforma (Emana FIR fiber textile 1s made of 81%

Polyamide and 19% Spandex with 250 gsm)??7?

11
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[0023] The data shows that different types of reflective layers can boost the Emissivity when
using different types of FIR materials. The optimum ranges include a temperature above 40°C

and an Emissivity above 0.8.

[0024] While the invention has been described above with reference to specific embodiments
thereof, it is apparent that many changes, modifications, and variations can be made without
departing from the inventive concept disclosed herein. Accordingly, it is intended to embrace all
such changes, modifications, and variations that fall within the spirit and broad scope of the
appended claims. All patent applications, patents, and other publications cited herein are

incorporated by reference in their entirety.

12
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WHAT IS CLAIMED:

1. A thermal treatment device comprising:
a far infrared ray material;
a radiation reflection layer; and
a heat energy source,
wherein the radiation reflection layer is positioned between the far infrared ray material

and the heat energy source.

2. The device of claim 1, wherein the far infrared ray material comprises black carbon or

ceramic powder.

3. The device of claim 1, wherein the far infrared ray material is a fiber or film.

4. The device of claim 3, wherein the fiber is selected from the group consisting of a

nonwoven, a woven, and combinations thereof.

5. The device of claim 3, wherein the film is selected from the group consisting of

polyethylene, polypropylene, polyethylene terephthalate, polyamide, and combinations

thereof.

6. The device of claim 1, wherein the far infrared ray material has an emissivity greater than
about 0.55.

7. The device of claim 1, wherein the radiation reflection layer includes a metal.

8. The device of claim 7, wherein the metal is aluminum, copper, gold, steel, zinc, and

combinations thereof.

9. The device of claim 1, wherein the radiation reflection layer has a conductivity of at least

13
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10 W/mK.

10. The device of claim 1, wherein the heat energy source provides heat energy at a

temperature from about 38°C to about 48°C.

11. The device of claim 1, wherein the heat energy source emits heat from about 40°C to

about 45°C, when the device is applied to the skin of a subject.

12. The device of claim 1, wherein the heat energy source is provided by a chemical reaction

or by electrical energy.

13. The device of claim 1, wherein the hear energy source comprises a microwavable heat

retaining material.

14. The device of claim 1, wherein the device has an emissivity of at least 0.75 at about 40°C
to about 45°C.
15. A thermal treatment device comprising a far infrared ray material that is a nonwoven, a

radiation reflection layer that is a metal, and a heat energy source, wherein the radiation
reflection layer is positioned between the far infrared ray material and the heat energy source,

and wherein the device has an emissivity of at least 0.75 at about 40°C to about 45°C.

16. A process for making a thermal treatment device, comprising the steps of providing a far
infrared ray material and a heat energy source, and placing a radiation reflective layer between

the far infrared material and the heat energy source.

17. A method of treating body pain, comprising the step of applying a thermal treatment
device to a subject, wherein the device comprises far infrared ray material, a radiation reflection
layer, and a heat energy source, wherein the radiation reflection layer is positioned between the
far infrared ray material and the heat energy source, and wearing the thermal treatment device for

14
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a time period sufficient to reduce the body pain.

15
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