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REQUEST FOR EX PARTE REEXAMINATION TRANSMITTAL FORM

Address to:

Mail Stop Ex Parte Reexam

Commissioner for Patents Attorney Docket No.: 44980-0488
P.O. Box 1450

Alexandria, VA 22313-1450 Date: June 12, 2023

1. El This is a request for ex parte reexamination pursuant to 37 CFR 1.510 of patent number 10,842,301
issued November 24, 2020 The request is made by:

|:| patent owner. El third party requester.

2. |E| The name and address of the person requesting reexamination is:

Courtney J. Miller
65 East State Street, Suite 1100
Columbus, Ohio 43215

3. Requester |E| asserts small entity status (37 CFR 1.27) or |:| certifies micro entity status (37 CFR 1.29). Only
a patent owner requester can certify micro entity status. Form PTO/SB/15A or B must be attached to certify
micro entity status.

4. This request is accompanied by payment of the reexamination fee as set forth in:

[ ] 37 cFR 1.20(c)(2); or

El 37 CFR 1.20(c)(1). In checking this box for payment of the fee set forth in 37 CFR 1.20(c)(1), requester
asserts that this request has forty (40) or fewer pages and complies with all other requirements of
37 CFR 1.20(c)(1).

Payment of the reexamination fee is made by the method set forth below.
a. |:| A check in the amount of $ is enclosed to cover the reexamination fee;
b. D The Director is hereby authorized to charge the reexamination fee

to Deposit Account No. ;
C. |:| Payment by credit card. Form PTO-2038 is attached; or
d. El Payment made via EFS-Web.

El In addition, the Director is hereby authorized to charge any fee deficiencies to
Deposit Account No. 50-1884

5. El Any refund should be made by |:|check or Dcredit to Deposit Account No. 50-1884
37 CFR 1.26(c). If payment is made by credit card, refund must be to credit card account.

6. El A copy of the patent to be reexamined having a double column format on one side of a separate paper is
enclosed. 37 CFR 1.510(b)(4).

7. I:l CD-ROM or CD-R in duplicate, Computer Program (Appendix) or large table
E] Landscape Table on CD

[Page 1 of 3]
A Federal agency may not conduct or sponsor, and a person is not required to respond to, nor shall a person be subject to a penalty for failure to comply with an
information collection subject to the requirements of the Paperwork Reduction Act of 1995, unless the information collection has a currently valid OMB Control
Number. The OMB Control Number for this information collection is 0651-0064. Public burden for this form is estimated to average 18 minutes per response,
including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the
information collection. Send comments regarding this burden estimate or any other aspect of this information collection, including suggestions for reducing this
burden to the Chief Administrative Officer, United States Patent and Trademark Office, P.O. Box 1450, Alexandria, VA 22313-1450 or email
InformationCollection@uspto.gov. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. If filing this completed form by mail, send to:
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.
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8. |:| Nucleotide and/or Amino Acid Sequence Submission
If applicable, items a. — c. are required.

a. I:l Computer Readable Form (CRF)
b. Specification Sequence Listing on:
.. [_] cD-ROM (2 copies) or CD-R (2 copies) or

ii. El paper

C. I:l Statements verifying identity of above copies.
9. |:| A copy of any disclaimer, certificate of correction or reexamination certificate issued in the patent is included.

10. El Reexamination of claim(s) 1-2 is requested.

11. El A copy of every patent or printed publication relied upon is submitted herewith including a listing thereof on
Form PTO/SB/08, PTO-1449, or equivalent.

12. |:| An English language translation of all necessary and pertinent non-English language patents and/or printed
publications is attached.
13. El The attached detailed request includes at least the following items:

a. A statement identifying each substantial new question of patentability based on prior patents and printed
publications. 37 CFR 1.510(b)(1).

b. An identification of every claim for which reexamination is requested, and a detailed explanation of the
pertinency and manner of applying the cited art to every claim for which reexamination is requested.
37 CFR1.510(b)(2).

14. |:| A proposed amendment is included (only where the patent owner is the requester). 37 CFR 1.510(e).

15. |E| It is certified that the statutory estoppel provisions of 35 U.S.C. 315(e)(1) or 35 U.S.C. 325(¢e)(1) do not
prohibit requester from filing this ex parfe reexamination request. 37 CFR 1.510(b)(6).
16. Service

a. El It is certified that a copy of this request (if filed by other than the patent owner) has been served in its
entirety on the patent owner as provided in 37 CFR 1.33(c).

The name and address of the party served are:
Loren Donald Pearson, Pearson IP, 333 SE 2nd Avenue, Suite 2000, Miami, Florida 33131

Marc L. Werner, 7143 West Broward Blvd., Plantation, Florida 33317

Date of Service: June 12, 2023

OR

b. |:| A duplicate copy is enclosed since service on patent owner was not possible. An explanation of the
efforts made to serve patent owner is attached. See MPEP 2220.

[Page 2 of 3]
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17. Correspondence Address: Direct all communication about the reexamination to:

|E| The address associated with Customer Number: 69082

OR

|:| Firm or Individual Name
(at the address identified below)

Address

City State Zip

Country

Telephone Email

18. I:l The patent is currently the subject of the following concurrent proceeding(s):

a. I:l Copending reissue Application No.

b. |:| Copending reexamination Control No.

C. D Copending Interference No.

d. I:l Copending litigation styled:

WARNING : Information on this form may become public. Credit card information should not be included on this
form. Provide credit card information and authorization on PTO-2038.

/Courtney J. Miller/ June 12, 2023
Authorized Signature Date
Courtney J. Miller 45,366
Typed/Printed Name Registration No.
|:| For Patent Owner Requester El For Third Party Requester
[Page 3 of 3]
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission
of the attached form related to a patent application or patent. The United States Patent and Trademark Office (USPTO)
collects the information in this record under authority of 35 U.S.C. 2. The USPTO’s system of records is used to
manage all applicant and owner information including name, citizenship, residence, post office address, and other
information with respect to inventors and their legal representatives pertaining to the applicant's/owner’s activities in
connection with the invention for which a patent is sought or has been granted. The applicable Privacy Act System of
Records Notice for the information collected in this form is COMMERCE/PAT-TM-7 Patent Application Files, available in
the Federal Register at 78 FR 19243 (March 29, 2013). https://www.govinfo.gov/content/pkg/FR-2013-03-29/
pdf/2013-07341.pdf

Routine uses of the information in this record may include disclosure to: 1) law enforcement, in the event that the
system of records indicates a violation or potential violation of law; 2) a Federal, state, local, or international agency, in
response to its request; 3) a contractor of the USPTO having need for the information in order to perform a contract; 4)
the Department of Justice for determination of whether the Freedom of Information Act (FOIA) requires disclosure of the
record; 5) a Member of Congress submitting a request involving an individual to whom the record pertains, when the
individual has requested the Member’s assistance with respect to the subject matter of the record; 6) a court,
magistrate, or administrative tribunal, in the course of presenting evidence, including disclosures to opposing counsel in
the course of settlement negotiations; 7) the Administrator, General Services Administration (GSA), or their designee,
during an inspection of records conducted by GSA under authority of 44 U.S.C. 2904 and 2906, in accordance with the
GSA regulations and any other relevant (i.e., GSA or Commerce) directive, where such disclosure shall not be used to
make determinations about individuals; 8) another federal agency for purposes of National Security review (35 U.S.C.
181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)); 9) the Office of Personnel Management
(OPM) for personnel research purposes; and 9) the Office of Management and Budget (OMB) for legislative
coordination and clearance.

If you do not furnish the information requested on this form, the USPTO may not be able to process and/or examine
your submission, which may result in termination of proceedings, abandonment of the application, and/or expiration of
the patent.

Additional Uses

Additional USPTO uses of the information in this record may include disclosure to: 1) the International Bureau of the
World Intellectual Property Organization, if the record is related to an international application filed under the Patent
Cooperation Treaty; 2) the public i) after publication of the application pursuant to 35 U.S.C. 122(b), ii) after issuance of
a patent pursuant to 35 U.S.C. 151, iii) if the record was filed in an application which became abandoned or in which the
proceedings were terminated and which application is referenced by either a published application, an application open
to public inspections, or an issued patent, or iv) without publication of the application or patent under the specific
circumstances provided for by 37 CFR 1.14(a)(1)(v)-(vii); and/or 3) the National Archives and Records Administration,
for inspection of records.
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Attachment to Form PTO/SB/57

REQUEST FOR EX PARTE REEXAMINATION OF U.S. PATENT NO. 10,842,301

SECTION 1. Identification of Claims for which Reexamination is Requested

In accordance with 37 CFR § 1.510, reexamination of claims 1-2 of U.S. Patent No.

10,842,301 to Werner (“Cooling Pillow”) is requested, in view of the following references:

Reference 1: Non-Patent Literature submitted herewith as Exhibits 1A-1C, 2A-2B, and
3A-3B);

Reference 2: U.S. Pat. App. Pub. No. US 2011/0061167 to Farley (“Pillows with Large
Diameter Cleaving for Enhanced Lateral Softness”);

Reference 3: U.S. Pat. App. Pub. No. US 2008/0233368 to Hartmann ez al. (“Articles
Having Enhanced Reversible Thermal Properties and Enhanced Moisture
Wicking Properties to Control Hot Flashes™); and

Reference 4. U.S. Pat. No. 10,293,526 to Corodemus ef al. (“Sleeping Products Having
Fibers Infused with Cooling Gel, Mold Release Cooling Gels and Methods
therefor™).

U.S. Patent No. 10,842,301 to Werner is based on U.S. Patent Application No. 15/719,475,
which was filed on September 28, 2017, which claims priority to U.S. Provisional Patent
Application No. 62/367,840 filed on July 28, 2016. On February 21, 2018, the Office of Petitions
granted Werner’s petition to restore the benefit of U.S. Provisional Patent Application No.
62/367,840 under 37 CFR § 1.78(b). Accordingly, the effective filing date of U.S. Patent
10,842,301 is July 28, 2016.

The product in the Non-Patent Literature submitted herewith as Exhibits 1A-1C, 2A-2B,
and 3A-3B was available to the public at least as early as March 10, 2015 (see Exhibits 2A-2B),
making the Non-Patent Literature prior art under 35 U.S.C. § 102(a)(1). U.S. Patent App. Pub. No.
US 2011/0061167 to Farley (“Farley”) was published on March 17, 2011, making Farley prior art
under 35 U.S.C. § 102(a)(1). U.S. Pat. App. Pub. No. US 2008/0233368 to Hartmann et al.
(“Hartmann”) was published on September 25, 2008, making Hartmann prior art under 35 U.S.C.
§ 102(a)(1). U.S. Patent No. 10,293,526 to Corodemus ef al. (“Corodemus”) claims the benefit of

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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U.S. Provisional Pat. App. No. 62/298,868 filed on February 23, 2016 and U.S. Provisional Pat.
App. No. 62/204,725 filed on August 13, 2015, making Corodemus prior art under 35 U.S.C. §
102(a)(2).

Reexamination of independent claim 1 is requested in view of the Non-Patent Literature
submitted herewith as Exhibits 1A-1C, 2A-2B, and 3A-3B or in view of the combination of the
Non-Patent Literature in Exhibits 1A-1C, 2A-2B, and 3A-3B, Farley, Hartmann, and Corodemus.
Reexamination of independent claim 2 is requested in view of the Non-Patent Literature submitted
herewith or in view of the combination of the submitted Non-Patent Literature, Farley, Hartmann,

and Corodemus.

Summary of Prosecution History of U.S. Patent No. 10.842.301

U.S. Patent Application No. 15/719,475 was filed with the United States Patent and
Trademark Office (USPTO) on September 28, 2017, claiming the benefit of U.S. Provisional
Patent Application No. 62/367,840, and included three independent claims (claims 1, 10, and 13)
and twelve dependent claims (claims 2-9, 11-12, and 14-15). A petition to restore the benefit of a
provisional application under 37 CFR § 1.78(b) was filed with U.S. Patent Application No.
15/719,475 on September 28, 2017 and was granted by the Office of Petitions on February 21,
2018. A non-final Office Action was issued by the USPTO on November 15, 2017, wherein claims
1-4, 7-10, and 13-15 were rejected under 35 U.S.C. § 103 as being unpatentable over two prior art
references cited by the USPTO. Claims 11-12 were indicated as allowable if rewritten in
independent form to include all of the limitations of the base claim and any intervening claims.
The Applicant filed an amendment and response on May 15, 2018, wherein certain amendments
were made to claims 1-2, 9, 11, claim 10 was cancelled, and one new dependent claim was added

(claim 16).

A final Office Action was issued by the USPTO on August 15, 2018, wherein the
Applicant’s arguments with respect to claims 1-9 and 13-15 were deemed moot, and claims 11-12
were indicated as allowed. In response, the Applicant filed a Request for Continued Examination

(RCE) on February 15, 2019, wherein another final Office Action was issued by the USPTO on

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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March 14, 2019. A Notice of Abandonment was sent by the USPTO on October 3, 2019 for failure
to timely file a proper reply to the final Office Action. The Applicant ultimately filed a Petition to
Revive U.S. Patent Application No. 15/719,475 on May 8, 2020, wherein claims 1-10 and 13-16
were cancelled and claims 11-12 remained allowed, placing the application in condition for
allowance. A Notice of Allowance was issued by the USPTO on July 22, 2020, and U.S. Patent
No. 10,842,301 issued on November 24, 2020.

Statement Pointing Out Each Substantial New Question of Patentability

M.P.EP. § 2113 provides that, “[E]ven though product-by-process claims are limited by
and defined by the process, determination of patentability is based on the product itself. The
patentability of a product does not depend on its method of production. If the product in the
product-by-process claim is the same as or obvious from a product of the prior art, the claim is
unpatentable even though the prior product was made by a different process.” M.PEP. § 2113
(th ed., Rev. 9, July 2022) (quoting /n re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed.
Cir. 1985) (citations omitted)). Thus, it remains well-settled law that product-by-process claims
are unpatentable if the claimed product is the same or obvious from a product in the prior art,

regardless if the claimed product was made by a different process.

The Non-Patent Literature submitted herewith as Exhibits 1A-1C, 2A-2B, and 3A-3B was
not of record in the prosecution history of U.S. Patent No. 10,842,301 (Werner). Exhibits 1A-1C
disclose consumer packaging blanks created on May 05, 2015 for a HyperChill Pillow, having the
file name “PillowBox BEST PCM7.pdf.” Exhibit 1B illustrates the following product description
of the HyperChill Pillow: “Advanced temperature-control technology creates the coolest, most
comfortable pillow made. The HyperChill Pillow uses phase change material to capture and
release body heat for a noticeably cool sleep surface. It’s infused in the memory foam and coats
the surface for noticeable coolness against your head and neck.” Exhibits 2A-2B disclose an
image of the HyperChill Pillow shown in Exhibits 1A-1C, last modified on March 10, 2015 having
the file name “011A4210.CR2.” Exhibit 2A illustrates a solid, resilient, compressible foam block
(memory foam) that has a surface, wherein holes are formed into the foam block and through the

surface. Exhibits 3A-3B illustrate a product tag for the HyperChill Pillow shown in Exhibits 1A-

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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1C and 2A-2B, created on April 12,2016 having the file name “HyperChill LawTag.pdf.” Column
8, lines 39-43 of Werner disclose that the foam block is made from solid, resilient, compressible
foam, wherein the preferred type of foam is polyurethane foam. The product tag in Exhibit 3A
illustrates that the HyperChill Pillow contains polyurethane foam. Accordingly, the HyperChill

Pillow is a solid, resilient, and compressible foam block. Thus, because the teachings of the Non-
Patent Literature provide subject matter of the claims of U.S. Patent No. 10,842,301 (Werner),
Exhibits 1A-1C, 2A-2B, and 3A-3B raise a substantial new question of patentability regarding

claims 1 and 2.

The Farley reference was not of record in the prosecution history of U.S. Patent No.
10,842,301. Farley discloses a pillow (see FIGS. 1-3) comprising: (a) a main body having a top
support surface (see paragraph [0016], lines 2-3), a bottom support surface and rounded ends
joining the top and bottom support surfaces about a rounded profile (see paragraph [0016], lines
3-6) having no recessed areas where a thickness of the man body decreases progressively towards

an edge of the main body (see paragraph [0017], lines 7-10), the main body made of a cellular

material (see paragraph [0016], lines 8-9); and (b) a plurality of holes, each hole having an axial

extension transverse to the top and bottom support surfaces and extending through the thickness

to define an opening on the top and bottom support surfaces (see FIG. 2; see also paragraph

[0018]), the plurality of holes including a constant circular cross section having a diameter of s
inch or greater (see paragraph [0020], lines 10-12). Emphasis added. Accordingly, because the
teachings of Farley provide subject matter of the claims of U.S. Patent No. 10,842,301 (Werner),
Farley, in combination with Hartman and Corodemus (see below), raises a substantial new

question of patentability regarding claims 1 and 2.

The Hartmann reference was not of record in the prosecution history of U.S. Patent No.
10,842,301. Hartman discloses a coated article for providing a phased response to rapid
temperature changes (see at least paragraph [0031], lines 1-4), comprising: (a) a substrate (see

FIGS. 1-4; see also paragraph [0075]); (b) a_coating disposed on a portion of the substrate, the

coating comprising: (i) a polymeric material; (ii) a first temperature regulating material having
a transition temperature between 22° C. and 50° C. and disposed within a first plurality of

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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microcapsules; and (iii) a second temperature regulating material having a transition temperature
between 25° C. and 45° C. and disposed within a second plurality of microcapsules; wherein the
first temperature regulating material and the second temperature regulating material are dispersed
in the polymeric material (see paragraphs [0055]-[0056]); and (c) a plurality of regions of
discontinuity formed by the coating, the plurality of regions of discontinuity creating exposed
portions of the substrate to provide improved flexibility and air permeability to the coated article
(see paragraphs [0055]-[0056]); wherein the coating provides a buffered response to rapid
temperature changes (see paragraph [0060]). Emphasis added. Further, Hartmann teaches that its
phase change material (PCM) technology may be applied to bedding (mattress pads, sheets,
pillowcases, and fill) (see paragraph [0019], lines 19-21). Accordingly, because the teachings of
Hartmann provide subject matter of the claims of U.S. Patent No. 10,842,301, Hartman, in
combination with Farley and Corodemus, raises a substantial new question of patentability

regarding claims 1 and 2.

The Corodemus reference was not of record in the prosecution history of U.S. Patent No.
10,842,301. Corodemus discloses a method of making a sleep product having a cooling gel layer
(see at least column 2, lines 28-32) comprising;: (a) providing a mold (see column 5, lines 25-41);
(b) coating said mold with a cooling gel composition including a mold release agent, wherein said
cooling gel composition comprises 2.5% SEPTON 4055, 21.1% Methyl Amyl Ketone (MAK),
58.4% Turpenoid Oil, and 18% Microencapsulated Phase Change Material (PCM) by weight (see
column 5, lines 25-26, lines 56-65); (¢) introducing a foaming mixture into said mold so that said
foaming mixture is in contact with said cooling gel composition (see column 6, lines 35-38); (d)
allowing said foaming mixture to rise and cure into a foam layer having an outer surface covered
by said cooling gel composition, wherein said cooling gel composition is configured to function
as a mold release coating that facilitates removing said foam layer from said mold and as a coating

that remains on the outer surface of said the foam layer after said foam layer has been removed

from said mold and that provides a cooling effect at the outer surface of said foam layer (see

column 5, lines 25-4). Emphasis added. Accordingly, because the teachings of Corodemus provide
subject matter of the claims of U.S. Patent No. 10,842,301, Corodemus, in combination with Farley

and Hartmann, raises a substantial new question of patentability regarding claims 1 and 2.

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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SECTION 2: Detailed Explanation Under 37 CFR 1.510(b)

2.1

Independent claim 1 of U.S. Patent No. 10.842.301 is unpatentable under 35 U.S.C. §

102(a)(1) as being anticipated by Exhibits 1A-1C, 2A-2B, and 3A-3B, or under 35 U.S.C. § 103

as being obvious over Farley in further view of Hartmann. and in further view of Corodemus, as

shown by the following claim chart:

U.S. Patent No. N(?n-Patent U‘Sl;lﬁiti\lt,pp' USP:);' ti\fz.pp' U.S. Pat. No.
1(%‘?;‘21;‘:’2)1 ](“lf:t:;f‘;:'tg 2011/0061167 2008/0233368 (ég’rzofzizlfs)
(Farley) (Hartmann)

1. | A process | “The patentability See M.P.E.P. See M.P.E.P. See MPEP. §
for of a product does § 2113 (Othed,, § 2113 (Sthed,, 2113 (9th ed., Rev.
manufact- | not depend on its Rev. 9, July 2022). | Rev. 9, July 9, July 2022).
uring method of 2022).
bedding, production. If the
which product in the
comprises: | product-by-process

claim is the same as
or obvious from a
product of the prior
art, the claim is
unpatentable even
though the prior
product was made
by a different
process.” M.P.E.P.
§ 2113 (9th ed.,
Rev. 9, July 2022).

(a) | providing | See HyperChill See FIGS. 1-3 of It would have It would have been
a solid, Pillow description | Farley showing a been obvious to obvious to modify
resilient, and illustration in solid, resilient, modify the pillow | the pillow in
compress- | Exhibit 1B. “The compressible foam | in Farley to Farley to include
ible foam | HyperChill Pillow | block (pad 102) include the the PCM cooling
block, said | uses phase change | having a surface microencapsulate- | gel of Hartmann.
block material to capture | (top surface 104). ed, temperature
having a and release body See also paragraph | regulating
surface; heat for a [0016] describing materials taught

noticeably cool pad 102: in Hartmann.
sleep surface. It’s “The pad 102 may
infused in the be made of a

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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memory foam and
coats the surface for

noticeable coolness
against your head
and neck.”
Emphasis added.
See also Exhibit
2A. Accordingly,
this limitation is

cellular material,
such as
polyurethane
foam.” See also
paragraph [0023]
describing the
compressibility of
pad 102: “As
shown in FIG. 3,

surface;

material to capture
and release body
heat for a
noticeably cool
sleep surface. It’s
infused in the
memory foam and
coats the surface
for noticeable
coolness against
your head and
neck.” Emphasis
added.
Accordingly, this
limitation is
anticipated by the

the substrate 100
that includes on
its surface a
coating
comprising a
polymeric
material and a
phase change
material dispersed
within the
polymeric
material.”
Emphasis added.
Paragraph [0075]
of Hartmann
teaches that the
substrate 100 can

anticipated by the when placed under
Non-Patent a compressive load
Literature. C, the side
walls 202 of
the holes 110 collap
se laterally into the
space or
void 204 created by
the holes.”
Accordingly, Farley
discloses this
claimed limitation.

(b) | applying See HyperChill This limitation is See FIG. 3 and See column 4,
phase Pillow description | taught by Hartmann | paragraph [0056] | lines 27-48
change in Exhibit 1B. “The | and Corodemus. of Hartmann: describing
material to | HyperChill Pillow “FIG. 3 again applying a cooling
said uses phase change shows gel to the top

surface of a foam
layer: “[A] cooling
gel is preferably
applied to a foam
layer 58 by
spraying the
cooling gel 60
onto the foam
layer . . . The
cooling gel is
sprayed onto the
convoluted top
surface.” See also
column 5, lines 25-
29 describing the
cooling gel
comprising a phase

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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holes into the foam

paragraph [0018]:

lated, temperature

Non-Patent be foam: “For change material
Literature. example, other element (PCM):
aspects of a “[TThe cooling gel
product has a unique
construction in composition
accordance with | including a mold
one or more release element
aspects of the and a phase
present invention | change material
include the (PCM) element
substrate that enables the
comprising either | cooling gel to
a fabric, film, function as both a
foam, or leather.” | mold release agent
and a coating for a
It would have foam part that
been obvious to provides a cooling
utilize the surface | effect.”
phase change
coating of It would have been
Hartmann with obvious to utilize
the pillow of the PCM cooling
Farley to provide | gel of Hartmann
optimal with the pillow of
temperature Farley to provide
regulation. See optimal
paragraph [0019]: | temperature
“It is regulation.
contemplated that
this technology
may be applied to
both clothing and
bedding (mattress
pads, sheets,
pillowcases, and
fill).”

(c¢) | forminga | See HyperChill See FIGS. 2-3 of It would have It would have been
holeinto | Pillow illustration | Farley showing been obvious to obvious to modify
said block | in Exhibits 1A-1B, | holes formed into modify the pillow | the pillow in
and 2A, and 3A. The pad 102 and in Farley to Farley to include
through Pillow illustrated in | through top surface | include the the PCM cooling
said Exhibit A includes | 104. See also microencapsu- gel of Hartmann.

Attorney Docket No.: 44980-0488
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found to enhance
the comfort and feel
in bedding.
Cracking is a term
for processing a
foam block with a
roller press.”
Because the
patentability of a
product does not
depend on its
method of
production, this
limitation does not
render this claim
patentable over the
Non-Patent
Literature.

surface; block (memory “Each hole 110 of | regulating
and foam) through its the plurality of materials taught
surface. holes, has an axial | in Hartmann.
Accordingly, this extension
limitation is transverse to the top
anticipated by the and bottom support
Non-Patent surfaces 106 and 10
Literature. 8 and extends
through the
thickness of the pad
to define
an opening 206 on
the top and bottom
support surfaces.”
Accordingly, Farley
discloses this
claimed limitation.
(d) | cracking See column 3, lines | See M.P.E.P. See M.P.E.P. See MP.EP.
said block. | 39-41 of Werner: § 2113 (9thed,, § 2113 (9thed,, §2113 (Sthed.,
“Cracking a foam Rev. 9, July 2022). | Rev. 9, July Rev. 9, July 2022).
block has been 2022).

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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2.2 Independent claim 2 of U.S. Patent No. 10.842.301 is unpatentable under 35 U.S.C. §

102(a)(1) as being anticipated by Exhibits 1A-1C. 2A-2B. and 3A-3B. or under 35 U.S.C. § 103

as being obvious over Farley in further view of Hartmann, and in further view of Corodemus, as

shown by the following claim chart:

U.S. Patent No.
10,842,301

(Werner)

Non-Patent
Literature
(Exhibits)

U.S. Pat. App.
Pub. No.
2011/0061167
(Farley)

U.S. Pat. App.

Pub. No.
2008/0233368
(Hartmann)

U.S. Pat. No.
10,293,526
(Corodemus)

2. | A process
for
manufact-
uring
bedding,
which
comprises:

See analysis in
Section 2.1.

See analysis in
Section 2.1.

See analysis in
Section 2.1.

See analysis in
Section 2.1.

(a) | providing
a solid,
resilient,
compre-
ssible
foam
block, said
block
having a
surface;

See analysis in
Section 2.1.

See analysis in
Section 2.1.

See analysis in
Section 2.1.

See analysis in
Section 2.1.

(b) | applying
phase
change
material to
said
surface;

See analysis in
Section 2.1.

See analysis in
Section 2.1.

See analysis in
Section 2.1.

See analysis in
Section 2.1.

(c) | forming a
hole into
said block
and
through
said
surface;

See analysis in
Section 2.1.

See analysis in
Section 2.1.

See analysis in
Section 2.1.

See analysis in
Section 2.1.

(d) | Compress-
ing said
block by
pressing

See column 11,
lines 29-32 of
Wemer: “Holes are
formed in the foam

See MPEP.
§ 2113 (9thed,,
Rev. 9, July 2022).

See M.P.E.P.
§2113 (9thed.,
Rev. 9, July
2022).

See MPEP.
§2113 (Sthed.,
Rev. 9, July 2022).

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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on said

block according to

pressing the top
surface of the foam
block toward the
bottom surface.
Next, an array of
punches are pressed
against the top
surface of the
compressed pillow
to form holes that
transverse the foam
block from the top
surface to the
bottom surface.”
Because the
patentability of a

surface the following steps.
before the | First the foam block
forming of | is compressed by
the hole; pressing the top
and surface of the foam
block toward the
bottom surface.”
Because the
patentability of a
product does not
depend on its
method of
production, this
limitation does not
render this claim
patentable over the
Non-Patent
Literature.

(e) | Perform- | See column 11, See M.P.E.P. See M.P.E.P. See M P.EP.
ing the lines 29-35 of §2113 (Oth ed., §2113 (9thed., |§2113 (9thed,
forming of | Werner: “Holes are | Rev. 9, July 2022). | Rev. 9, July Rev. 9, July 2022).
the hole formed in the foam 2022).
while said | block according to
block is the following steps.
compress- | First the foam block
ed. is compressed by

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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product does not
depend on its
method of
production, this
limitation does not
render this claim
patentable over the
Non-Patent
Literature.

Conclusion

For the reasons given above, reexamination of claims 1-2 of U.S. Patent No. 10,842,301 is
requested.

Respectfully submitted,

Date: June 12, 2023 [Courtney J. Miller/
(Mr.) Courtney J. Miller
Attorney for Requestor
Reg. No. 45,366
(614) 229-0010 (direct)
(614) 229-0011 (facsimile)
cjmiller@ulmer.com

Attorney Docket No.: 44980-0488
Ex Parte Reexamination of U.S. Pat. No. 10,842,301
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1. Marc L. Werner
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2. Loren Donald Pearson
Pearson IP
333 SE 2nd Avenue
Suite 2000
Miami, Florida 33131

[Courtney J. Miller/
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7 ABSTRACT

A cooling pillow generates a gust of cooled air when
compressed. A solid, resilient, compressible foam block
forms a core of the cooling pillow. A phase change material
layer adhered to a surface of the foam block. Holes can be
formed in the foam block to enhance the feel of the pillow
and to improve the speed at which air is displaced when the
cooling pillow is compressed. A pillow protector encloses of
lightweight breathable material encloses the foam block.
The pillow protector prevents the foam block and cooling
layer from being abraded during insertion and removal from
a pillow case. The pillow case encloses the pillow protector,
which in tour holds the foam block and cooling layer. The
pillow case has a breathable surface. The breathable surface
is oriented to overly the cooling layer. A performance
material can be used to form the breathable surface. To use
the cooling pillow, the cooling pillow is oriented with the
cooling layer and the breathable surface facing upward. The
user then rests his or her head on the top of the pillow and
compresses the cooling pillow with the weight of his or her
head. As the pillow compresses, air is displaced and is
cooled by the phase change material in the cooling layer. The
result is a gust of cooled air against the user’s head and neck.

2 Claims, 9 Drawing Sheets
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1
COOLING PILLOW

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of U.S. Provisional
Application No. 62/367,840, filed Jul. 28, 2016, which is
hereby incorporated by reference.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Not Applicable

THE NAMES OF PARTIES TO A JOINT
RESEARCH AGREEMENT

Not Applicable

INCORPORATION-BY-REFERENCE OF
MATERIAL SUBMITTED ON A COMPACT
DISC

Not Applicable

BACKGROUND OF THE INVENTION
Field of the Invention

The invention relates to bedding, and in particular to
pillows with cooling features.

Description of the Related Art

Obtaining quality sleep is an essential component of both
maintaining and improving one’s health. While sleeping,
people pass through five phases of sleep: stages 1, 2, 3, 4,
and REM (rapid eye movement) sleep. These stages prog-
ress in a cycle from stage 1 to REM sleep, then the cycle
starts over again with stage 1. People lose some of the ability
to regulate their body temperature during REM, so abnor-
mally hot or cold temperatures in the environment can
disrupt this stage of sleep. Having suitable bedding is critical
in controlling temperature, which ultimately, when
adequate, can enhance the quality of sleep that one receives.

When the temperature around the body’s microclimate
stays balanced, the sleeper awakens less, sleeps deeper, and
gets a better more restorative sleep. Today, many people
suffer from waking in the middle of the night due to
temperature fluctuations.

One significant area of importance for temperature bal-
ance is at one’s head. Commonly, when sleeping, individuals
rest their head on a pillow. Traditional pillows are composed
of a variety of materials, but such materials lack the ability
to regulate one’s sleep at a lower, more comfortable tem-
perature.

Previous attempts at reducing temperature with modified
pillows incorporating phase change material (PCM) have
been unsuccessful. These prior attempts look to incorporate
phase change material into the chemical composition of the
cushion prior to pillow formation.

By mixing phase change material into the chemical com-
position prior to pillow formation, the phase change material
is diluted and the abilities of the PCM are reduced.

In addition, by mixing phase change material into an
interior of a volume of foam, discreet locations containing
PCM are surrounded by foam. The surrounding foam acts as
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a thermal insulator that inhibits heat exchange between the
discreet PCM locations and a person resting on the surface
of the foam.

MacKay (US Pat. Pub. 2012/0193572) teaches dispersing
the phase change material within the foam of bedding. No
detail is provided regarding the application of a layer of
phase change material upon the surface of the bedding. The
usefulness of the phase change material in regulating the
temperature is thus reduced in the pillows according to
MacKay.

A phase-change material (PCM) is a substance that has a
high heat of fusion and that is capable of storing and
releasing large amounts of energy by melting and solidifying
at certain temperatures. Heat is absorbed or released when
the material changes from solid to liquid and vice versa;
thus, PCMs are classified as latent heat storage (LHS) units.

Accordingly, a PCM that melts below body temperature
would feel cool as it absorbs heat, for example, from a body.
The melting and freezing of the material takes place over a
narrow temperature range, thereby allowing small changes
in temperature to cause reactions.

PCMs have been used in the inclusion of the chemical
composition of foam pillows, but due to diluting of the
advantageous properties of the PCM, the user is unable to
feel the full extent of the coolness that PCMs are capable of
achieving.

Pillow covers and pillow protectors protect an enclosed
pillow during use. A pillow cover inhibits moisture such as
perspiration and saliva, from reaching the enclosed pillow.
The pillow cover acts as a pouch for holding the pillow. A
zipper is included to open and close the pouch. The pillow
cover can be removed from the pillow and washed sepa-
rately from the pillow, which may not be washable. The
pillow cover also typically costs less than a pillow. The
pillow cover can be removed and disposed when soiled and
the enclosed pillow can be saved and reused. A pillow cover
is typically made from a cotton textile similar to a sheet and
sometimes includes a waterproof membrane made of poly-
urethane. Traditional pillow covers have the unintended
affect of inhibiting airflow and decreasing the breathability
of the enclosed pillow.

A pillow case or pillow cover is an exterior pouch in
which the pillow and the pillow cover are placed. The pillow
case adds decorative features to a pillow and can be easily
washed by removing the pillow and the pillow cover. Pillow
cases are made of cotton fabric. A problem with traditional
pillow cases is that they inhibit airflow and decrease the
breathability of the enclosed pillow.

As shown by the review of the prior art, a need exists to
provide supportive bedding that improves a sleeper’s tem-
perature regulation, particularly when first falling asleep.

BRIEF SUMMARY OF THE INVENTION

An object of the present invention is to provide a cooling
pillow that incorporates phase change material to produce a
cooled surface when a sleeper rests his or her head on the
pillow.

A further object of the present invention is to provide a
pillow that creates a flow of air when the pillow is com-
pressing. “Compressing” in this context means while being
reduced in volume, as contrasted to “compressed”, which
means staying at a constant, compressed volume.

A further object of the present invention is to provide a
pillow that creates a flow of cooled air when the pillow is
compressing.
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A block of solid, resilient, compressible foam forms a
core of the cooling pillow. The foam block can be made from
polyurethane foam, visco elastic foam, and gel infused
polyurethane foam. Alternative foams include natural latex
and synthetic latex foams. Suitable foams can have densities
between 40 and 64 g/l. An overly firm pillow will neither
compress sufficiently nor auto adjust under the weight of the
sleeper’s head. An overly plush pillow flattens under the
weight of sleeper’s head and remains compressed after
removing one’s head. A satisfactory pillow will have a
response time between four and eight seconds (4-8 s).
Response time can be a measure of the time for pillow to be
depressed under a weight of a typical head or the time for the
pillow to recover when the weight is removed.

A block of solid, resilient, compressible foam is made by
mixing the materials for the foam, spraying the mixture with
a gas to form a liquid foam, filling a mold with the liquid
foam, and curing the liquid foam to form a solid foam. In the
case of a polyurethane foam, a liquid polyol component is
mixed with a liquid isocyanate component. The components
are selected based on the desired physical properties of the
foam. Modifiers can be further added to help achieve the
desired physical properties and to aid in processing. Next,
the mixture is sprayed from a nozzle into a mold. Carbon
dioxide is sprayed from a second nozzle into the steam of
sprayed mixture to produce a liquid foam. The mold has a
cavity shaped like the shape of a pillow when closed. After
filling the mold with the liquid foam, the mold is closed and
the liquid foam is heated to 51.7° C. and cured for ten to
twelve minutes. After curing, the mold is opened and a cast
is removed. The cast is a block of solid, resilient, compress-
ible foam, which can be further processed.

While a foam block according to the invention can have
any size, a block that is sized to meet existing standard sizes
can be particularly useful. For example, a block that is 41 cm
long, 61 cm wide, and 14 cm thick can be used to form a
pillow.

Cracking a foam block has been found to enhance the
comfort and feel in bedding. Cracking is a term for process-
ing a foam block with a roller press. A block of solid,
resilient, compressible foam is passed through a roller press
twice. While a foam block that has been rolled once has
improved compression and resilience characteristics, pass-
ing the foam block through the roller twice provides optimal
characteristics. The roller press opens some of the closed
cells that make up the foam block. A foam block that has
been cracked has a compressibility and resilience that allows
the resulting pillow to be usable by back, side, and stomach
sleepers.

Perforations are formed in the solid, resilient, compress-
ible foam block to increase a volume of air being evacuated
through the perforated surface when the foam block is
compressed. Increasing the size or number of perforations
increases the volume of air being evacuated through the
perforated surface. In addition, increasing the size or number
of perforations increases the compressibility of the foam
block. Decreasing the spacing between perforations
increases the volume of air being evacuated through the
perforated surface. In addition, decreasing the spacing
between perforations increases the compressibility of the
foam block. Shaping the perforations with wider openings
near a surface, increases the compressibility of the foam
block nearer the surface. Forming perforations through the
foam block inline with the direction of compression,
increases the volume of air through the surface compared to
perforations that do not go through the block.
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Accordingly, a further object of the invention is to provide
a plurality of perforation in a surface of a foam block that
maximize a volume of air passed through the surface when
the foam block is compressed. At the same time, a further
object of the invention to provide a pillow that is not too
compressible that the foam block will be fully compressed
during normal use.

A further object of the invention is maximizing airflow
through a PCM-coated surface without compromising the
supportiveness of the bedding. Perforations can be formed in
the solid, resilient, compressible foam block that have larger
diameters near the surface and narrower diameter from the
diameter. Perforations with this shape cause the foam block
to be more compressible near the surface and increasingly
resilient as the foam block is compressed.

Perforations made according to the following process
result in bedding with improved cooling and performance
compared to pillows made with other methods, particularly,
molding. According to the process, the solid, resilient,
compressible foam block is compressed into a flat state by
applying pressure to the surface that is to have the cooling
properties. Next holes are punched through the compressed
foam block. The punch itself can have a conical or frusto-
conical shape to create the increasing diameter perforations.

As stated, an object of the invention is maximizing air
flow through the surface with PCM material, while main-
taining the comfort and supportiveness of the bedding. Two
of the factors that affect both the air flow and the comfort and
supportiveness of the bedding are the number of perforations
and the size of the perforations. It has been found that the
volume of perforations being compressed is proportional to
the volume of air being blown past the PCM-containing
surface. At the same time, good performing bedding is
known to compress to a height that places the sleepers
skeleton inline under the weight of the body, while retaining
a recovery time between four and eight seconds (4-8 s).
Recovery time is the time required for the solid, resilient,
compressible foam block to return to an uncompressed state
after normal use. The compressibility of the solid, resilient,
compressible foam block increases with the volume of
perforations being compressed. So, if too much of the
volume of the solid, compressible, resilient foam block is
perforations, then the bedding will be too compressible and
will sag to a point that moves the resting body out of
alignment. Accordingly, an object of the invention is to
provide bedding with a maximized volume of perforations
that does not have too much compressibility.

A further object of the invention is to provide bedding
with a good feel. A proper combination of compressibility
and resilience in bedding contributes to what is subjectively
called “Good Feel”. Bad feel is experienced in bedding that
does not auto adjust to person’s size, weight, and shape. A
good feel is described to be like a person resting in a pool
of water in a neutrally buoyant state.

A phase change material (PCM) is a substance with a high
heat of fusion which, melting and solidifying at a certain
temperature, is capable of storing and releasing large
amounts of energy. Heat is absorbed or released when the
material changes from solid to liquid and vice versa; thus,
PCMs are classified as latent heat storage (LHS) units.

Latent heat storage can be achieved through liquid to
solid, solid to liquid, solid to gas, and liquid to gas phase
changes. However, only solid to liquid and liquid to solid
phase changes are practical for PCMs.

Initially, solid-liquid PCMs behave like sensible heat
storage (SHS) materials; their temperature rises as they
absorb heat. Unlike conventional SHS materials, however,
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when PCMs reach the temperature at which they change
phase (their melting temperature) they absorb large amounts
of heat at an almost constant temperature. The PCM con-
tinues to absorb heat without a significant rise in temperature
until all the material is transformed to the liquid phase.
‘When the ambient temperature around a liquid material falls,
the PCM solidifies, releasing its stored latent heat. Within
the human comfort range between 20-30° C., some PCMs
will store five to fourteen times (5-14x) more heat per unit
volume than conventional storage materials.

Organic PCMs are particularly applicable to bedding.
Organic PCMs pose less health risks to sleepers. Organic
PCMs can be paraffin, carbohydrate, or lipid derived.

To provide a PCM that can be added to a surface and that
does not dissipate upon liquefying, the PCM is microencap-
sulated. The PCM should have a latent heat of 170 J/g.

The microcapsules, which start in powder form, are mixed
with polyurethane foam to create a durable PCM mixture.
The durable PCM mixture is applied to the surface of the
solid, resilient, compressible foam block and allowed to
cure. The resulting PCM layer is suitably adhered to the
foam block and is flexible enough not to crack during use.

The microencapsulated phase change material sold under
the trademark ENFINIT® 28 PCM has been found to be
particularly applicable. An alternative PCM material that
can be microencapsulated and used is described in MacKay
US 2012/0193572 Al, which is hereby incorporated by
reference.

An object of the invention is to alleviate discomfort felt
while sleeping. One way the cooling pillow improves dis-
comfort is through improving air flow. The cooling pillow is
formed of aerated gel memory foam, which allows air to
circulate and creates a plush more responsive feel than a
traditional pillow. The aerated gel memory foam pillows
create a current of air when the pillow is compressed. The air
current created is greater in an aerated pillow than an
unaerated pillow.

The gel memory foam is aerated by incorporating holes
throughout the pillow. The holes increase the velocity of the
air being pushed from the foam block while the foam block
is being compressed. Holes that run from the top surface of
the foam block to the bottom surface of the foam block
produce a faster gust of air than foam blocks with holes that
do not transverse the entirety of the foam block.

An object of the invention is to improve the way in which
phase change material is utilized. One way the cooling
pillow improves the utilization of phase change material is
through innovative application of the phase change material
on the surface of the cooling pillow. The cooling pillow
incorporates the phase change material in a uniform layer on
at least one surface of the pillow.

The cooling pillow is designed for repeated use. In order
to withstand the repeated use, the cooling pillow incorpo-
rates both an inner pillow protector and an outer pillow
cover to create a thin, but protective barrier between the user
of the cooling pillow and the phase change material. The
pillow protector encloses the foam block.

According to the objects of the invention, the pillow can
include a pillow protector. The pillow protector encloses the
solid, compressible, resilient foam block. The pillow pro-
tector protects the solid, resilient, compressible foam block
and the PCM layer from abrasion. The pillow protector is
breathable. The material of the pillow protector is selected to
maximize the flow of air from the solid, compressible,
resilient foam block is compressed while still protecting the
pillow during normal use. An example of a breathable
material is a scrim. A scrim is a very light textile made from
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cotton, or sometimes flax. It is lightweight and translucent.
A scrim has a rectangular weave that is similar in size in its
openings to a window screen. Another type of scrim is called
bobbinet/bobbinet. This material has a hexagonal hole shape
and comes in a variety of hole sizes.

According to the objects of the invention, the pillow can
include a pillow cover. The pillow cover encloses the pillow
protector and the solid, compressible, resilient foam block.
The pillow cover can include a closure such as a zipper at
one end to removably secure the foam block and the pillow
protector inside the pillow cover. To maximize the gust of
cooled air that is created when the PCM-covered surface is
pressed, a lightweight performance fabric forms a breathable
panel of the pillow cover. The breathable panel is placed
over the PCM-covered surface.

The portion of the pillow case that overlies the phase
change material can be made of a performance fabric. The
performance fabric improves the cooling of the pillow by
minimizing the blockage of air-flow from the pillow as the
pillow is being compressed. The performance fabric is
improved compared to natural fiber covers, particularly
cotton. In addition, the performance fiber transfers heat (i.e.
cool) better than natural fibers. The performance fiber is also
cool to the touch. The performance fiber wicks moisture and
perspiration from the user’s skin. Inner layer of cover

The sewing pattern on one side of the outer pillow cover
is shaped in a specialized pattern, with increased thickness
regions in some areas, and decreased thickness regions in the
spaces between the increased thickness regions.

The sewing pattern on the opposite side of the outer
pillow cover is uniform in thickness. The thickness of this
side of the outer pillow cover is equal to the thickness of the
decreased thickness regions on the patterned outer pillow
cover side.

The rear (i.e. not facing the phase-change side) of the
pillow cover can be composed of cotton.

It is an object of the current invention to allow for the
phase change material to regulate adequately the user’s
temperature. One way in which the phase change material is
adequately utilized is through controlling the thickness of
both the inner pillow cover and the outer pillow cover to
allow the user’s temperature to be responsively observed by
the phase change material to allow the material to both
absorb and release heat as needed.

In accordance with the objects of the invention, the phase
change material layer, located on at least one side of the
foam pillow, is arranged to underlie the side of the pillow
cover with uniform thickness. By having the phase change
material layer underlie the uniform thickness side of the
pillow cover, the degree of separation between the user and
the phase change material is minimized. This allows for the
phase change material to adequately respond to the thermal
needs of the user.

It is an object of the current invention to provide a cooling
sensation to the user, which will increase comfort levels.
One way in which cooling is provided to the user is through
the aeration in the pillow. With the use of aerated gel foam,
the pillow provides a release of air in an outward motion
when compressed. This release of air, combined with the
phase change material, cools the user’s head with a gust of
cooled air when the pillow is compressed, thus increasing
comfortability.

In order to improve the wear of the foam block, a pillow
protector is used to enclose the foam block. The pillow
protector and foam block can be removed, together, from the
pillow cover.
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One object of the current invention is to maintain a
sustained comfortable thermal environment in order to pro-
vide quality sleep. The cooling pillow provides a maintained
thermal environment, within an ideal temperature range,
with the phase change material layer. The phase change
material melts when the temperature increases above the
range, and solidifies when the temperature decreases
beneath the range. This melting and solidifying of the phase
change material absorbs and releases heat as needed to
provide a controlled thermal environment for the user.

Other features of the invention are set forth in the
appended claims.

Although the invention is illustrated and described herein
as embodied the invention is not limited to the details shown
because various modifications and structural changes may
be made without departing from the invention and the
equivalents of the claims. However, the construction and
method of operation of the invention together with addi-
tional objects and advantages thereof will be best understood
from the following description of specific embodiments
when read in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

FIG. 1 is a bottom elevational view of a cooling pillow
according to the invention.

FIG. 2 is a top elevational view of the cooling pillow
shown in FIG. 1 with a pillow cover removed.

FIG. 3 is a top elevational view of the cooling pillow
shown in FIG. 1 with a pillow case and pillow protector
removed.

FIG. 4 is a left elevational view of the cooling pillow
shown in FIG. 1 with the pillow protector and the pillow
protector opened to expose the foam block.

FIG. 5 is a left, top, front perspective view of the cooing
pillow shown in FIG. 4.

FIG. 6 is a left, top, rear perspective view of the cooling
pillow shown in FIG. 1 with the pillow case retracted and the
pillow protector partially retracted.

FIG. 7 is a first alternate left, top, front perspective view
of the cooling pillow shown in FIG. 6 with the outer and
inner cover retracted to expose the cooling layer on the foam
block.

FIG. 8 is a second left, top, front perspective view of the
cooling pillow shown in FIG. 7.

FIG. 9 is a left, top perspective view of the cooling pillow
shown in FIG. 6.

DETAILED DESCRIPTION OF THE
INVENTION

Reference numbers are used consistently throughout the
figures of the drawing unless otherwise described. While the
present invention is described with respect to what is pres-
ently considered to be the best mode, the invention as
claimed should not be limited to the embodiments that are
shown and described. Furthermore, the invention is not
limited to the particular methodology, materials, and modi-
fications described in this section. The terminology used
herein is for the purpose of describing exemplary embodi-
ments of the invention.

FIGS. 1-9 show a preferred embodiment of a cooing
pillow 100. In FIG. 1, a patterned side 402 of a pillow cover
400 is shown. The patterned side 402 is textured by having
material of different thicknesses. The patterned side 402 has
evenly spaced thicker regions 406 separated by evenly
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spaced thinner regions 405. The thicker regions 406 are
hexagonal shaped. The thicker regions 406 are four milli-
meters (4 mm) thick. The thinner regions 405 are two
millimeters (2 mm) thick. The pillow cover is made from
cotton. The patterned side 402 provides a plush surface. In
this preferred embodiment, the patterned side 402 is not
optimized to maximize cooling.

The user of the cooling pillow 100 may choose to sleep
with either side of the cooling pillow 100 facing upward. In
certain climates, the user may prefer to utilize the patterned
side 402 of the pillow cover 400 to rest his or her head. The
patterned side 402, by having increased and decreased
thickness regions equally spaced, creates a soothing sensa-
tion for the user. Also, the patterned side 402, by having
increased thickness relative to the uniform side 403 (which
is shown in FIG. 2) of the pillow cover 400, allows for
decreased cooling, which may be preferable to certain users
or in certain situations.

FIG. 2 shows the uniform side 403 of the pillow cover
400. The uniform side 403 is made from a performance
fabric. The preferred embodiment of performance fabric is
an elastane/polyester blend.

FIG. 6 shows a pillow protector 300. The pillow protector
300 is a scrim. The scrim is made from a lightweight cotton
cloth. The pillow protector 300 encloses the foam block 200.
Note: for purposes of showing the foam block 200, FIGS.
4-9 show the pillow protector 300 opened and partially
retracted; however, in the actual preferred embodiment, the
pillow protector 300 is sewn closed. The pillow protector
300 and the foam block 200 are placed within the pillow
cover 400. The pillow protector 300 eases the removal of the
pillow protector/foam block from the pillow cover 400
because the cotton fabric of the pillow protector 300 has a
lower coeflicient of friction than the foam block 200. In
addition, the pillow protector protects the foam block 200
and the cooling layer 203 by preventing abrasion on the
foam block 200 as the pillow protector/foam block are being
pulled from a snug fitting pillow cover 400.

FIG. 3 shows a foam block 200. The foam block 200 is
made from solid, resilient, compressible foam. A preferred
type of foam is polyurethane foam. Alternate types of foam
include viscoelastic foams and gel-infused polyurethane
foams. The foam block 200 has a top surface 204. To obtain
the best cooling effect, a user places her or his head on the
top surface 204 of the cooling pillow 100.

A plurality of holes 202 are formed through the foam
block 200. The holes 202 run parallel to each other. The
holes 202 transverse the foam block 200; that is, the holes
202 are formed in the top surface 204, through the foam
block 200 itself, and in the bottom surface. The bottom
surface is not shown in FIG. 3. The holes 202 have a
frustoconical shape. Throughout their lengths, the holes 202
have a circular cross section. At the top surface 204, the
holes 202 have a diameter of one centimeter (1 cm). At the
bottom surface, the holes 202 have a diameter of six tenths
of a centimeter (0.6 cm). The holes 202 are formed in a
repeating square pattern. The holes 202 are center-spaced
twenty-five centimeters (25 cm) apart from each other. As
shown in FIG. 4, a seam 201 separates the foam block 200
into the top surface 204 and the bottom surface 205.

A cooling layer 203 is disposed on the top surface 203.
The cooling layer 203 includes microencapsulated phase
change materials. A preferred embodiment of the microen-
capsulated phase change materials is sold under the trade-
mark ENFINIT® 28 PCM. Phase change materials can be
abbreviated by the acronym PCM. The microcapsules of
PCM are formed using thin, impermeable acrylic capsule
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walls. The capsule size range from eight to ten micrometers
(8-10 pm), with a median particle size of ten micrometers
(10 pm). The capsules have a core to wall ration of 80-95%
core to 5-20% wall. The microencapsulation system sold
under the trademark ENCAPSYS® is a preferred microen-
capsulation system. A microencapsulated PCM with a heat
capacity of 186 joules/gram, an onset melting temperature of
27° C. and an onset crystallization temperature of 27° C. is
preferred. The preferred PCM that is included in the micro-
capsules is a glycerin-based phase change material. The
microencapsulated PCM is mixed with polyurethane and
adhered to the top surface 204. When preparing the cooling
layer 203, the weight ratio of microencapsulated PCM to
polyurethane is 2:3-3:7. After curing, the cooling layer 203
has a thickness of one to two millimeters (1-2 mm). An
alternate example of a suitable PCM is described in US
patent publication MacKay, US 2012/0193572 A1, which is
hereby incorporated by reference.

In another embodiment, which is not shown, holes that do
not reach the opposing surface (i.e. bottom surface) may be
made in the top surface 203.

Placing the uniform side 403 of the pillow cover 400 over
the cooling layer 203 increases the heat transfer between the
user’s head and the pillow 100 in two ways. First, overlying
the cooling layer 203 with the uniform side 403 increases
convection. Because the uniform side 403 is thinner than the
patterned side 402 and because the uniform side 403 is made
from a material that blocks less wind than the patterned side
402, the gust of air that reaches the user’s head relative is
increased. Second, overlying the cooling layer 203 with the
uniform side 403 increases conduction because the uniform
side 403 is less insulating than the thicker patterned side
402.

Despite the decreased heat transfer and additional cost of
materials, in an alternative embodiment, which is not shown,
the cooling layer can adhere to the surfaces of both sides of
the pillow.

FIGS. 4-9 show the cooling pillow 100 with its various
layers retracted or removed to show their location relative to
each other. The cooling pillow 100 is the combination of the
foam block 200, the pillow protector 300 (as shown in FIG.
6), and the pillow cover 400. Note, in actual use, the pillow
protector 300 is sewn closed and cannot be retracted.

In the preferred embodiment, the foam block 200 is
formed of aerated gel foam. When formed, the foam block
200 has holes 202, and a seam 201. The holes 202 extend
from one side of the foam block 200 to the other, with the
seam 201 separating the sides. The foam block 200 is
releasably held within the pillow cover 400 by a zipper
opening 404. The user of the cooling pillow 100 may remove
the foam block 200 from within the pillow cover 400 in
order to switch the side of the pillow cover 400 that the
cooling layer 203 is exposed to, or to wash the pillow cover
400.

FIG. 5 shows the cooling pillow 100 inside of the pillow
cover 400, with the zipper opening 404 in an open position.
The seam 201 of the foam block 200 aligns with the seam
401 of the pillow cover 400. The cooling pillow 100 is
shown in an upward position that, in the preferred embodi-
ment, would be the position in which the user would sleep
on the pillow 100. The uniform side 403 of the pillow cover
400 is directed towards the top of the cooling pillow 100,
and the patterned side 402 of the pillow cover 400 is directed
toward the bottom of the cooling pillow 100. In the preferred
embodiment, the cooling layer 203 (as shown in FIG. 3) is
exposed to the uniform side 403 of the outer cover 400 of the
cooling pillow 100. The user places his or her head on the
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uniform side 403 of the cooling pillow 100 while sleeping.
In other embodiments, not shown, the user may reverse the
side that the cooling layer 203 is exposed to. In the other
embodiments, not shown, the cooling layer 203 may be
exposed to the patterned side 402 of the pillow cover 400.

FIG. 6 shows the various components of the cooling
pillow 100. The foam block 200 is the most interior of the
components, with the pillow protector 300 enclosing the
foam block 200. The pillow cover 400 encloses the pillow
protector 300. In the preferred embodiment, the pillow cover
400 has differing thicknesses on either side (as shown in
FIG. 5).

The foam block 200 that is shown in FIG. 3 can be used
or sold without a pillow protector 300 or pillow case.

In an alternate embodiment that is not shown, the pillow
protector 300 is not included. In this alternate embodiment,
the foam block 200 is enclosed directly within the pillow
case 400.

In an alternate embodiment that is not shown, the pillow
case 400 is not included. In this alternate embodiment, the
foam block 200 is enclosed within the pillow protector 300.

FIG. 7 shows the left end of the cooling pillow 100 with
the opening 302 of the pillow protector 300 in an open
position, exposing the foam block 200 beneath. The pillow
cover 400 is shown enclosing the pillow protector 300. The
cooling layer 203 located on the surface of the foam block
200 is shown facing outward. In the preferred embodiment,
the holes 202 in the surface of the foam block 200 extend
through the cooling layer 203. In the embodiment shown,
the cooling layer 203 is rectangular in shape. In the embodi-
ment shown, the cooling layer 203 is located on one surface
of the foam block 200. The cooling layer 203 in the preferred
embodiment is outward facing, toward the uniform side 403
of the pillow cover 400.

In alternate embodiments that are not illustrated, the
shape of the cooling layer 203 may vary without departing
from the invention. In other embodiments, the cooling
pillow 100 may incorporate multiple cooling layers 203, for
instance, a further cooling layer may match the cooling layer
that is depicted in the preferred embodiment and be exposed
toward the patterned side 402 of the outer cover 400.

FIG. 8 shows the preferred embodiment of the cooling
pillow 100. The pillow cover 400 is pulled down below the
pillow protector 300, and the pillow protector 300 is pulled
down through the opening 302 of the pillow protector 300,
exposing the foam block 200. The seam 301 of the pillow
protector 300 aligns with the seam 201 of the foam block
200. The side of the foam block 200 shown is the absent the
cooling layer 203. The cooling layer, in the embodiment
shown, is exposed to the back side of the foam block 200,
causing it not be able to be seen. When in use, the pillow
protector 300 is pulled upward toward the exposed end of
the foam block 200, and the pillow cover 400 is pulled
upward in a similar fashion to encompass the pillow pro-
tector 300. The cooling pillow 100, when in use does not
expose the holes 202 outside of the pillow protector 300 or
the pillow cover 400. Instead, when compressed, the holes
202 release air in an outward direction, toward the user
through both the pillow protector 300 and the pillow cover
400. This release of air, in combination with the cooling
layer 203, creates increased comfortability to for the user.

FIG. 9 shows the reversed side of the cooling pillow 100
that was depicted in FIG. 8. The pillow cover 400 is pulled
down below the inner pillow cover, and the pillow protector
300 is both lifted upward away from the pillow, and pulled
down toward the end of the foam block 200 opposite of the
end of the opening 302, exposing the foam block 200
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beneath. The cooling layer 203 is shown in a rectangular
shape on the surface of the foam block 200. The holes 202
in the foam block 200 are shown extending through the foam
block 200 and the cooling layer 203. The seam 201 of the
foam block 200 aligns with the seam 301 of the inner cover
300 to allow the inner cover 300 to be straight in relation to
the foam block 200 when pulled up. The opening 302 of the
inner cover 300 allows for the foam block 200 to be
removed. The foam block 200 may need to be removed from
the pillow protector 300 and the pillow cover 400 to allow
for either the pillow protector 300 or the pillow cover 400 to
be washed.

A preferred embodiment of a process for making a
cooling pillow includes the following steps. A conventional
mixture of materials for forming a solid, resilient, compress-
ible polyurethane foam is prepared. Before pouring the
mixture into the mold, a mold releasing agent is sprayed on
the surface of the mold. Next, the mixture is poured into a
mold. The mold has the shape of the desired pillow. A
preferred size pillow is 41 cm by 61 cm by 14 cm. Next, the
mold is heated to 51.7° C. The temperature of the mold is
held at 51.7° C. for at least ten minutes and no more than
twelve minutes. After the time expires, a block of solid,
resilient, compressible polyurethane that is shaped like the
mold is removed from the mold.

The foam block is “cracked” twice to improve the feel of
the pillow. To crack the pillow, the pillow is run between a
set of rollers.

Holes are formed in the foam block according to the
following steps. First the foam block is compressed by
pressing the top surface of the foam block toward the bottom
surface. Next, an array of punches are pressed against the top
surface of the compressed pillow to form holes that trans-
verse the foam block from the top surface to the bottom
surface. The resulting holes will have a frustoconical shape.
The holes have a diameter of one centimeter at the top
surface. The holes have a diameter of 0.6 cm at the bottom
surface. The holes are formed in a repeating rectangular
pattern in which the holes are center spaced 2.5 cm apart
from each other.

The phase change material is purchased in a microencap-
sulated state. The preferred phase change material is sold
under the trademark ENFINIT® 28 PCM. The PCM is
mixed with a batch of the above-described polyurethane
material. The weight ratio of microencapsulated PCM to
polyurethane is 2:3-3:7. The PCM-polyurethane mixture is
applied in two coats to the top surface of the foam block.
Each coat is cured by reheating the painted foam block to
51.6° C. for ten to twelve minutes. The resulting cooling
layer is between one and two millimeters (1-2 mm) thick.

To complete the cooling pillow, the foam block with
cooling layer is placed within a pillow protector. The pillow

Casper Sleep Inc.

—

0

—_

5

25

40

12

protector is stitched close. The pillow protector, which
houses the foam block with cooling layer, is inserted into the
pillow case. When the pillow protector is inserted, the top
surface of the foam block, on which the cooling layer is
applied, is oriented to underlie the uniform side of the pillow
cover.

The process for making the cooling pillow is conducted
under standard laboratory conditions unless otherwise speci-
fied.

A preferred embodiment of a process for using the cooling
pillow includes the following steps. To begin, the pillow
protector 300, which holds the foam block 200 with cooling
layer 203, is inserted within a pillow case 400 so that the
cooling layer 203 is oriented beneath the uniform side 403
of the pillow cover 400. Next, the cooling pillow 100 is
placed on a surface (for example, a bed top) with the uniform
side 403 of the pillow case and the cooling layer 203 facing
upward. A user then compresses the cooling pillow 100 by
applying pressure against the uniform side 403. Typically,
the pressure is applied by resting the user’s head on the
uniform side 403. As the cooling pillow 100 compresses, a
rush of air that is cooled by the cooling layer 203 passes
through the pillow protector 300, through the uniform side
403, and onto the head and neck of the user. The user
continues to rest his or her head on the compressed pillow
while sleeping.

If the user wants an additional gust of cooled air, the user
lifts his or her head from the uniform side 403 and allows the
foam block 200 to expand to its original shape. After the
foam bock 200 is expanded, the user places his or head
against the uniform side 403 to compress the foam block 200
and create another gust of air.

What is claimed is:

1. A process for manufacturing bedding, which comprises:

providing a solid, resilient, compressible foam block, said
block having a surface;

applying phase change material to said surface;

forming a hole into said block and through said surface;
and

cracking said block.

2. A process for manufacturing bedding, which comprises:

providing a solid, resilient, compressible foam block, said
block having a surface;

applying phase change material to said surface;

forming a hole into said block and through said surface;

compressing said block by pressing on said surface before
the forming of the hole; and

performing the forming of the hole while said block is
compressed.
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FIG. 2

Casper Sleep Inc.  Exhibit 1005 Page 52 of 142



U.S. Patent May 21, 2019 Sheet 3 of 13 US 10,293,526 B2

FIG. 3

Casper Sleep Inc.  Exhibit 1005 Page 53 of 142



U.S. Patent May 21, 2019 Sheet 4 of 13 US 10,293,526 B2

FIG. 4

Casper Sleep Inc.  Exhibit 1005 Page 54 of 142



U.S. Patent May 21, 2019 Sheet 5 of 13 US 10,293,526 B2

FIG. 5

Casper Sleep Inc.  Exhibit 1005 Page 55 of 142



U.S. Patent May 21, 2019 Sheet 6 of 13 US 10,293,526 B2

54

52A /

FIG. 6

Casper Sleep Inc.  Exhibit 1005 Page 56 of 142



U.S. Patent May 21, 2019 Sheet 7 of 13 US 10,293,526 B2

FIG.7

Casper Sleep Inc.  Exhibit 1005 Page 57 of 142



U.S. Patent May 21, 2019 Sheet 8 of 13 US 10,293,526 B2

158

160 162

FIG. 8

Casper Sleep Inc.  Exhibit 1005 Page 58 of 142



U.S. Patent May 21, 2019 Sheet 9 of 13 US 10,293,526 B2

FIG. 9
PRIOR ART

PRIOR ART

Casper Sleep Inc.  Exhibit 1005 Page 59 of 142



U.S. Patent May 21, 2019 Sheet 10 of 13 US 10,293,526 B2

260

FIG. 11A

Casper Sleep Inc.  Exhibit 1005 Page 60 of 142



U.S. Patent May 21, 2019 Sheet 11 of 13 US 10,293,526 B2

2’{0

FIG. 11B

Casper Sleep Inc.  Exhibit 1005 Page 61 of 142



U.S. Patent May 21, 2019 Sheet 12 of 13 US 10,293,526 B2

358 355 354

N\

356

FIG. 12

Casper Sleep Inc.  Exhibit 1005 Page 62 of 142



U.S. Patent May 21, 2019 Sheet 13 of 13 US 10,293,526 B2

FIG. 13

100

102

104

106

108

Casper Sleep Inc.  Exhibit 1005 Page 63 of 142



US 10,293,526 B2

1
SLEEPING PRODUCTS HAVING FIBERS
INFUSED WITH COOLING GEL, MOLD
RELEASE COOLING GELS AND METHODS
THEREFOR

CROSS REFERENCE TO RELATED
APPLICATIONS

The present application claims benefit of U.S. Provisional
Application No. 62/298,868, filed Feb. 23, 2016, and U.S.
Provisional Application No. 62/204,725, filed Aug. 13,
2015, the disclosures of which are hereby incorporated by
reference herein.

BACKGROUND OF THE INVENTION

Field of the Invention

The present application generally relates to sleeping prod-
ucts and more particularly relates to sleeping products, such
as pillows, having fibers and layers infused with cooling gels
and to methods of making the sleeping products.

Description of the Related Art

Products having cooling gel layers are effective at pro-
viding a cooling effect on the skin. FIG. 9 shows a foam
pillow 14 having a continuous cooling gel layer 16 provided
over a top surface of the pillow. Foam is not a good
conductor of heat, and the gel layer is provided to conduct
heat away from the individual’s skin contacting the gel layer.
FIG. 10 shows a foam mattress 18 having a continuous
cooling gel layer 20 over the top surface of the foam
mattress. The gel layer provides a cooling sensation due to
heat conduction.

The cooling gel layers shown in FIGS. 9 and 10 are
effective for providing a cooling effect for an individual
using the pillow and mattress because the gel material
conducts heat away from the body to cool the body.

Some products have one or more gel layers that cover less
than 100% of a surface. In these products, the gel layers may
be patches that cover areas of the surface. The gel layers may
be spaced from one another over the surface.

Thus, there remains a need for products such as pillows,
mattresses and mattress toppers that use cooling gel to
achieve a cooling effect

SUMMARY OF THE INVENTION

In one embodiment, the present application is directed to
treating natural and synthetic fibers with cooling gels. In one
embodiment, the present application seeks to coat the fibers
individually so that the material remains porous and allows
air to pass therethrough. In one embodiment, the present
application seeks to avoid completely coating a surface of
fiber based material or a foam layer with a cooling gel,
which will render the surface non-permeable and not allow
air to pass therethrough.

These and other preferred embodiments of the present
invention will be described in more detail below.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 shows a sleep product having garneted fiber.

FIG. 2 shows air blow fiber infused with cooling gel.

FIG. 3 shows carded fiber before being infused with
cooling gel.

FIG. 4 shows a sleep product having outer layers coated
with a cooling gel.
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FIG. 5 shows a sleep product having a porous spacer
fabric.

FIG. 6 shows a sleep product having foam layers infused
with cooling gel.

FIG. 7 shows a foam layer having a convoluted top
surface that is coated with a cooling gel.

FIG. 8 shows a foam layer having a convoluted top
surface having some valleys coated with a cooling gel layer
and some valleys not coated with the cooling gel.

FIG. 9 shows a foam pillow having a nonpermeable gel
layer.

FIG. 10 shows a foam mattress having a nonpermeable
gel layer.

FIG. 11A shows a foam layer having a porous surface
infused with a cooling gel.

FIG. 11B shows a side view of the foam layer of FIG.
11A.

FIG. 12 shows a cross-sectional view of a sleep product
having an outer cover, an inner cover, and a compliant fill
material disposed in the inner cover. FIG. 13 shows a
process diagram of a method of making a sleep product
using a mold, a cooling gel composition, and a foaming
mixture, in accordance with one embodiment of the present
patent application.

DETAILED DESCRIPTION

Referring to FIG. 1, in one embodiment, garneted fiber 30
is infused with cooling gel 32. In one embodiment, an
exposed surface of the garneted fiber is sprayed with a
solution containing of cooling gel that binds to the indi-
vidual fibers. The cooling gel may include a solvent, cooling
gel and/or a phase change material that is atomized and
sprayed onto the garneted fiber. The cooling gel is then
cured, such as by using heat or by allowing the cooling gel
to cure in ambient conditions. In one embodiment, the
present invention uses a cooling gel solution disclosed in US
2014/0141233 assigned to Peterson Chemical Technology,
Inc., the disclosure of which is hereby incorporated by
reference herein. In one embodiment, the treated garneted
fiber may be exposed, interior, or both. The percentage of the
garneted fiber that is treated may be between 1-100%.

In one embodiment, the cooling gel may be rolled onto the
garneted fiber for infusing the individual fibers with the
cooling gel.

In one embodiment, the cooling gel preferably bonds to
the individual fibers and does not form a continuous mask-
ing layer that would render the substrate impermeable to air
passing through the substrate. The present invention seeks to
maintain permeability and air flow through the fibers that
have been treated with the cooling gel.

In one embodiment, 100% of the garneted fiber may be
infused with the cooling gel. In other embodiments, only a
portion of the garneted fiber is treated with the cooling gel.
The percentage of treatment may be anywhere between
0-100%.

The garneted fibers that have been infused with cooling
gel may be incorporated into a broad range of products
including bedding, mattresses, mattress toppers, pillows 34
(FIG. 1), sheets, bed covers, textile fabrics, clothing, sleep-
ing bags, and slippers. In one embodiment, a section or sheet
containing gel infused fibers may be incorporated into an
object such as a mattress, a mattress topper, slippers, etc. The
section or sheet containing gel infused fibers may be quilted
into an object.

Referring to FIG. 2, in one embodiment, fibers 36 are
infused with cooling gel before being air blown into an
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enclosure such as a pillow case. The cooling gel may be
sprayed onto the air blown fibers. The cooling gel is pref-
erably cured after being sprayed onto the individual fibers.
In one embodiment, the fibers are coated with cooling gel in
a batch. The percentage of coating can be anywhere between
0-100% of the fibers being coated. In one embodiment,
100% of the air blown fibers are coated with cooling gel. In
one embodiment, 50% of the air blown fibers are coated with
a cooling gel and the remaining 50% of fibers are not infused
with a cooling gel.

In one embodiment, the treated fibers may be mixed or
blended and air blown into an enclosure (e.g., a pillow case).
A preferred process preferably spins and fluffs the treated
fiber material.

As the gel infused fibers are air blown into an enclosure,
the fibers are preferably metered (e.g., weighed) to insure
that a consistent amount/volume of cooling gel infused
fibers are placed inside each enclosure.

Referring to FIG. 3, in one embodiment, the fiber material
38 is preferably carded. In this embodiment, the fiber
material 38 is carded and then infused with a cooling gel as
described above so that the individual fibers are infused with
cooling gel. As described above, it is undesirably to form a
masking layer of cooling gel over a surface of the fibers. It
is desirably to maintain a porous coating of the cooling gel
so that the fiber material remains permeable and so that air
may flow through the cooling gel infused fiber material.

Referring to FIG. 4, in one embodiment, a sheet of
material 40 is infused with cooling gel 42. In one embodi-
ment, the sheet of material may be flexible and/or porous.
The cooling gel may be sprayed onto one or more surfaces
of the sheet of material 40A, 40B or may be rolled onto one
or more surfaces of the sheet of material. The cooling gel
may cover the entire surface of the sheet of material or may
cover only a portion of the surface of the sheet of material.
The sections treated with the cooling gel may be nonper-
meable (i.e., providing for no air flow) and the untreated
sections may be permeable (i.e., providing for air flow). In
one embodiment, the sections treated with cooling gel may
be permeable and the untreated sections may also be imper-
meable. In this embodiment, the treated sections are gener-
ally less permeable than the untreated sections.

FIG. 4 shows textile fabric used for making objects such
as a pillow cover 44. In FIG. 4, the textile cover is turned
inside out and the exposed surfaces are sprayed or roll
coated with a cooling gel. The cooling gel is cured. The
cover may have closures such as buttons and zippers. After
treatment, the cover is inverted to right side out and filled
with fiber material 38. The fiber material may include fibers
infused with cooling gel. In other embodiments, the sheets
may be coated with the cooling gel and then sewn together
to form an enclosure.

The textile fabric may be used for making other objects
such as clothing, bed sheets, apparel, clothing, covers,
mattresses, mattress toppers, sleeping bags, quilted items,
slippers, etc. In one embodiment, the original form of the
textile fabric may be free of bindings and is intended to be
cut and sewn into various componentry.

In one embodiment, a roller used for rolling the cooling
gel onto fiber material may be made of a broad range of
materials including rubber, foam, wool, etc. The cooling gel
may be cured using heat and air to accelerate curing or may
be cured using ambient air.

Referring to FIG. 5, in one embodiment, a section of
porous spacer fabric 46 is incorporated into a cover 48 to
allow for air flow through the cover. Sections 50 of the cover
48 are preferably treated with a cooling gel, which may
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inhibit air flow through the treated sections. In order to
provide for air flow, the porous spacer fabric is incorporated
into the cover to provide a porous section that allows air to
flow into and out of the cover.

The cover shown in FIG. 5 may have a closure element
such as a zipper.

Referring to FIG. 6, in one embodiment, foam layers 52A,
52B may be used to make an outer shell 54 and fiber material
56 may be inserted into the outer shell. The foam layers may
be sewn together to make the outer shell. In one embodi-
ment, the foam layers of the outer shell are coated with a
cooling gel. In one embodiment, 1-100% of the surface area
of the foam layers of the outer shell is coated with a cooling
gel. The cooling gel may be provided on the foam layers
using spraying or rolling techniques. The fibers inserted into
the outer shell may be infused with cooling gel as described
above for the embodiments shown in FIGS. 1-3. The per-
centage of fiber material that is infused with cooling gel may
be between 0-100%. The fiber material may be garneted
fiber, air blown fiber, or carded fiber. In one embodiment, the
outer shell may be filled with other fill material such as
chopped foam, chopped latex, and/or other well known
filling materials.

In one embodiment, the outer shell may be made using
latex or fiber layers, and the latex or fiber layers may be
infused with cooling gel as described herein.

Referring to FIG. 7, in one embodiment, a cooling gel is
preferably applied to a foam layer 58 by spraying the cooling
gel 60 onto the foam layer. In one embodiment, the foam
layer has a convoluted top surface having a pattern of ridges
and valleys formed on the top surface. The cooling gel is
sprayed onto the convoluted top surface. Spraying the atom-
ized cooling gel enables the gel to completely cover the
valleys and ridges of the convoluted top surface. In one
embodiment, only certain regions of the foam layer are
covered by the cooling gel and other areas of the foam layer
remain untreated. In one embodiment, a cooling gel may be
applied to a convoluted surface of a foam layer, a smooth/flat
surface of a foam layer, or both the convoluted surface and
the smooth/flat surface of a foam layer.

The foam layer may be made using surface modification
technology (SMT) provided by FoamEXx, also known as FXI
of Media, Pa.

In one embodiment, the top surface of the foam layer may
be smooth.

In one embodiment, the cooling gel may be rolled or
brushed onto the top surface of a foam layer, either a
convoluted foam layer or a smooth foam layer.

FIG. 8 shows some of the deficiencies that may occur
when rolling a cooling gel 160 onto a convoluted top layer
of foam 158. The roller may not be able to fully engage all
of the valleys 162 of the convoluted foam layer 164 so that
some of the valleys may remain untreated by the cooling gel.
In one embodiment, in order to overcome this problem, it
may be advisable to spray coat the cooling gel 160, such as
an atomized cooling gel, onto the convoluted top layer of the
foam.

Referring to FIGS. 11A and 11B, in one embodiment,
compliant foam material 258 for use in sleeping products
has a porous surface 270 that is infused with a cooling gel
260. As shown in FIG. 11B, the infused cooling gel 260 has
a thickness T that defines a cooling gel layer or zone that
extends into the porous surface. In one embodiment, the
cooling gel coats the inner surfaces of the pores. The pores,
infused with the cooling gel 260, allow air to get into and out
of the foam material and/or sleep product containing the
foam material.
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In one embodiment, a compliant foam material may have
a skin, such as a non-porous skin, and cooling gel may be
applied over the non-porous skin of the foam material. The
cooling gel may define a non-porous or porous layer that
overlies the skin.

In one embodiment, a sleep product, such as a pillow, has
a layer with a cooling gel infused into or applied to the layer.
Referring to FIG. 12, in one embodiment, a pillow 354 has
an inner cover 355 including an inner surface and an outer
surface. The inner cover may be a textile shell. The outer
surface, the inner surface, and/or both the outer and inner
surfaces of the inner cover 355 are coated with a cooling gel.
The treated inner cover is desirably filled with a compliant
fill material 356 such as foam, fiber, or latex. The compliant
fill material may also be treated with a cooling gel as
described above. The inner cover may be closed such as by
sewing, serge, etc. The treated inner cover that contains the
fill material may be inserted into an outer cover 358. The
outer cover 358 is closed, such as by using a zipper, sewing,
serge, etc. The outer cover 358 may be treated with a cooling
gel or may incorporate a cooling gel layer into a major
surface thereof. In one embodiment, the compliant fill
material may include memory foam.

In one embodiment, the cooling gel has a unique com-
position including a mold release element and a phase
change material (PCM) element that enables the cooling gel
to function as both a mold release agent and a coating for a
foam part that provides a cooling effect. Referring to FIG.
13, in one embodiment, after a mold is provided at step 100,
the dual function cooling gel is sprayed, brushed, rolled,
and/or deposited onto a mold surface at step 102. Next, at
step 104, a foam is introduced into the mold. At step 106, the
foam rises, preferably while applying heat to the cooling gel
and foam composition. The foam part may then be removed
from the mold at step 108. The cooling gel has a composition
that facilitates removal of the foam part from the mold. After
the foam part has been removed from the mold, the cooling
gel remains on the outer surface of the foam part to impart
a cooling effect for a user.

In one embodiment, the mold release cooling gel may be
used with memory foam, reactive polyurethanes, and any of
the fiber materials disclosed herein.

In one embodiment, the cooling gel composition may be
sprayed, rolled, brushed, and/or deposited onto a previously
made foam part.

In one embodiment, the cooling gel may be used as a
coating that imparts thermal managing properties to a foam
surface using a thermoplastic elastomer that has a high
affinity for certain paraffin oils (aliphatic hydrocarbons) that
are dissolved in a specialized solvent that quickly flashes
away once applied in a thick film. In one preferred embodi-
ment, the cooling gel is a hydrotreated light distillate with
mainly 9 to 16 carbons and a viscosity under 10 cP.

In one preferred embodiment, the cooling gel composition
comprises:

SEPTON 4055 2.5%
Methyl Amyl Ketone (MAK) 21.1%
Turpenoid Oil 58.4%
Microencapsulated Phase Change Material (PCM) 18.0%

Total 100%

In certain preferred embodiments, the solvents used to
make the cooling gel may include but are not limited to
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xylene, n-butyl acetate, methyl acetate, methyl amyl ketone,
mineral spirits, and/or iso butyl isobutyrate.

In one embodiment, various blends of solvents are pos-
sible to optimize the processing and flash rate of the coating,
as well as the odor.

In one embodiment, various tackifiers, plasticizers, oils,
lubricants, adhesion promoters, and/or surfactants may be
incorporated into the cooling gel to modify the properties of
the coating.

In one embodiment, different forms of microencapsulated
phase change materials (micro PCM’s) may be used to
adjust the cooling sensation.

In one embodiment, changes to the PCM material may
include but are not limited to changing the melting point of
the core material.

In one embodiment, thermoplastics suitable for use may
include tri-block co-polymers such as SEBS (styrene
block—ethylene-butylene block—styrene block), SEEPS
(styrene block—ethylene-ethylene-propylene—styrene
block), SBS (styrene block—butadiene block—styrene
block), or SEEBS (styrene block—ethylene-ethylene-buty-
lene block—styrene block).

In one embodiment, the cooling gel coating may be
applied to the following components: 1) Flat or contoured
sleep surfaces comprised of polymeric foam material, such
as polyurethane foam; 2) Polyester, nylon, polyethylene,
polypropylene, melamine, or other forms of fiber; 3) Molded
or contoured pillows of various shapes.

The viscosity of the cooling gel coating may be adjusted
for use in the following applications: 1) As a sprayable
coating; 2) As a roll coat; 3) As a “dip and nip” applied
coating.

In one preferred embodiment of the present invention, the
coating may be used as both a mold release and as a cooling
gel that remains on the surface of the foam. In one embodi-
ment, the cooling gel coating is sprayed into a mold prior to
introducing a foaming mixture that produces a composite of
polyurethane foam and the coating. The cooling gel coating
has a composition that enables it to serve two functions: 1)
a mold release coating; and 2) a cooling gel coating that
remains on the surface of the foam after the foam has been
removed from the mold to provide a cooling effect.

The cooling gel coating disclosed herein provides numer-
ous advantages over the prior art coatings including the
physical properties of the resultant coating, durability, and
washability.

Although the present invention is not limited by any
particular theory of operation, it is believed that these
benefits are due to the ability to swell the high physical
property tri-block copolymer thermoplastic material with
the uniquely selected parrafin oil.

While the foregoing is directed to embodiments of the
present invention, other and further embodiments of the
invention may be devised without departing from the basic
scope thereof, which is only limited by the scope of the
claims that follow. For example, the present invention
contemplates that any of the features shown in any of the
embodiments described herein, or incorporated by reference
herein, may be incorporated with any of the features shown
in any of the other embodiments described herein, or incor-
porated by reference herein, and still fall within the scope of
the present invention.

What is claimed is:

1. A method of making a sleep product having a cooling
gel layer comprising:

providing a mold;
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coating said mold with a cooling gel composition includ-
ing a mold release agent, wherein said cooling gel
composition comprises 2.5% SEPTON 4055, 21.1%
Methyl Amyl Ketone (MAK), 58.4% Turpenoid Oil,
and 18% Microencapsulated Phase Change Material 5
(PCM) by weight;

introducing a foaming mixture into said mold so that said
foaming mixture is in contact with said cooling gel
composition;

allowing said foaming mixture to rise and cure into a foam 10
layer having an outer surface covered by said cooling
gel composition, wherein said cooling gel composition
is configured to function as a mold release coating that
facilitates removing said foam layer from said mold
and as a coating that remains on the outer surface of 15
said the foam layer after said foam layer has been
removed from said mold and that provides a cooling
effect at the outer surface of said foam layer.
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57 ABSTRACT

A coated article for providing a phased response to rapid
temperature changes, comprises a substrate and a coating
disposed on a portion of the substrate. The coating comprises
a polymeric material, a first temperature regulating material
having a transition temperature between 22° C. and 50° C.
and disposed within a first plurality of microcapsules, and a
second temperature regulating material having a transition
temperature between 25° C. and 45° C. and disposed within a
second plurality of microcapsules. The first temperature regu-
lating material and the second temperature regulating mate-
rial are dispersed in the polymeric material. The coating
includes a plurality of regions of discontinuity formed by the
coating that create exposed portions of the substrate to pro-
vide improved flexibility and air permeability to the coated
article and wherein the coating provides a buffered response
to rapid temperature changes.
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ARTICLES HAVING ENHANCED
REVERSIBLE THERMAL PROPERTIES AND
ENHANCED MOISTURE WICKING
PROPERTIES TO CONTROL HOT FLASHES

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon, and claims priority
to U.S. Provisional Patent Application No. 60/895,940,
entitled Articles Having Enhanced Reversible Thermal Prop-
erties and Enhanced Moisture Wicking Properties To Control
Hot Flashes, filed Mar. 20, 2007. The entirety of such provi-
sional patent application, including all exhibits and appendi-
ces are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] Aspects of the present invention relate to articles
having enhanced reversible thermal properties and enhanced
water vapor transport properties. More particularly, aspects of
the present invention relate to coated articles and/or melt, dry,
or solution spun fibers with the ability to show such enhanced
reversible thermal properties and water vapor transport prop-
erties to control sudden temperature spikes, often referred to
as hot flashes.

BACKGROUND OF THE INVENTION

[0003] Coatings containing a phase change material have
been applied to fabrics to provide enhanced reversible ther-
mal properties to the fabrics themselves as well as to garments
or other everyday products. Typically, microcapsules con-
taining a phase change material are mixed with a polymeric
material to form a blend, and this blend is subsequently cured
or dried on a fabric to form a continuous coating covering the
fabric. While providing desired thermal regulating properties,
the continuous coating may lead to undesirable reductions in
flexibility, softness, air permeability, and water vapor trans-
port properties. Such materials are described, e.g. in U.S. Pat.
Nos. 5,366,801; 6,207,738 6,217,993; 6,503,976, 6,514,362
and 6,660,667. Methods for the incorporation of phase-
change material and microencapsulated phase-change mate-
rial into fibers, are described, e.g. in U.S. Pat. Nos. 6,855,422;
6,689,466; 4,756,958 and U.S. Patent Application Nos.
20050208300; 20040126555; and 20020054964. The rel-
evant teachings of each of the above references are incorpo-
rated herein by reference in their entirety.

[0004] A continuously coated fabric tends to be stiff and
“boardy,” and the relatively impermeable nature of the con-
tinuous coating may substantially diminish the ability of the
continuously coated fabric to transport air or water vapor.
‘When incorporated in apparel, such reduced properties of the
continuously coated fabric can lead to an inadequate level of
comfort for an individual wearing the apparel. To overcome
these disadvantages phase change materials have previously
been incorporated within individual fibers during the fiber
manufacturing process. These fibers than can be used to make
fabrics with temperature regulating properties without the
above disadvantages of continuous coatings. Encapsulated
phase change materials have been incorporated into acrylic
and viscose fibers during the fiber manufacturing process.
Additional technologies include incorporating encapsulated
and non-encapsulated phase change materials in the inter-
stices of viscose and other solution spun fibers during or post
fiber manufacturing, or incorporating the phase change mate-
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rials, either as micro phase separated waxes, polymeric phase
change materials or dispersed microcapsules containing the
phase change material during melt spinning of thermoplastic
fibers such as polyester, nylon, polyolefins, etc.

[0005] In the case of reducing or mitigating hot flashes, a
controlled temperature regulation combined with rapid
removal of perspiration is preferred. No methods or products
have been developed to accommodate the rapid temperature
spikes observed during such episodes and the corresponding
need to remove the increase in perspiration. See, e.g. Patho-
physiology and Treatment of Menopausal Hot Flashes at
www.medscape.com. It is against this background that the
need arose to develop the coated articles and fibers disclosed
herein.

SUMMARY OF THE INVENTION

[0006] In accordance with one aspect of an article con-
structed in accordance with the present invention, a coated
article for providing a phased response to rapid temperature
changes comprises a substrate and a coating disposed on a
portion of the substrate. The coating comprises a polymeric
material, a first temperature regulating material having a tran-
sition temperature between 22° C. and 50° C. and disposed
within a first plurality of microcapsules, and a second tem-
perature regulating material having a transition temperature
between 25° C. and 45° C. and disposed within a second
plurality of microcapsules. The first temperature regulating
material and the second temperature regulating material are
dispersed in the polymeric material. The coating includes a
plurality of regions of discontinuity formed by the coating
that create exposed portions of the substrate to provide
improved flexibility and air permeability to the coated article
and wherein the coating provides a buffered response to rapid
temperature changes.

[0007] Inaccordance with another aspect of an article con-
structed in accordance with the present invention, a coated
article for providing a phased response to rapid temperature
changes, comprises a substrate and a coating disposed on a
portion of the substrate, wherein the coating comprises a
polymeric material and a temperature regulating material
having a transition temperature between 22° C. and 50° C.
and disposed within a plurality of microcapsules and a plu-
rality of regions of discontinuity formed by the coating. The
plurality of regions of discontinuity create exposed portions
of the substrate to provide improved flexibility and air per-
meability to the coated article and wherein the coating pro-
vides a buffered response to rapid temperature changes.
[0008] Inaccordance with further aspects of an article con-
structed in accordance with the present invention, a fabric
providing a phased response to rapid temperature changes
comprises a first surface and a coating disposed on a portion
of'the first surface. The coating comprises a first temperature
regulating material having a transition temperature between
22° C. and 50° C. and disposed within a first region of the
coating, and a second temperature regulating material having
a transition temperature between 25° C. and 45° C. and dis-
posed within a second region of the coating, wherein the first
temperature regulating material and the second temperature
regulating material are dispersed in a polymeric material. The
coating forms a plurality of regions of discontinuity creating
exposed portions of the first surface to provide improved
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flexibility and air permeability to the coated article and
wherein the coating provides a buffered response to rapid
temperature changes.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Various objects and advantages and a more com-
plete understanding of the present invention are apparent and
more readily appreciated by reference to the following
Detailed Description and to the appended claims when taken
in conjunction with the accompanying Drawings wherein:
[0010] FIG. 1 is a substrate that includes a discontinuous
coating including a blend of a plurality of microencapsulated
phase change materials;

[0011] FIG. 2 is a cross section of the coating in FIG. 1;
[0012] FIG. 3 is a substrate that includes a discontinuous
coating where a plurality of microencapsulated phase change
materials are separately located on the substrate;

[0013] FIG. 4 is a cross section of the coating in FIG. 3;
[0014] FIG. 5 is a schematic diagram showing a method of
manufacturing aspects of the present invention;

[0015] FIGS. 6A-6C show the various coating screens used
in conjunction with FIG. 5;

[0016] FIG. 7 is a substrate that includes a plurality of
microencapsulated phase change materials that are layered on
top of one another;

[0017] FIG. 8 is a cross section of FIG. 7; and

[0018] FIGS. 9-12 show the results of tests performed in
connection with articles constructed or prepared in accor-
dance with aspects of the present invention.

DETAILED DESCRIPTION

[0019] It is known that women entering menopause, preg-
nant women, and breast cancer patients and men who have
had prostrate cancer treatment suffer from what are known as
“hot flashes.” During such incidents skin temperatures can
climb up to 8° F. (4.4° C.) accompanied by profuse perspira-
tion See, for example, Assessing and Improving Measures of
Hot Flashes, National Institute of Health, Bethesda Md., Jan.
20, 2004. To date the only treatments have been dietary
restrictions or the use of medications. While clothing
designed to wick moisture away from the body is known in
various forms, the use of phase change materials as a means of
controlling the skin temperature change in this situation has
not been previously considered. It has been shown that the
right combination and distribution of PCMs can provide a
staged temperature buffering effect as the skin temperature
rises and then falls. The use of this phased temperature
response and by the control of the rate at which heat is
absorbed and desorbed from the skin the debilitating effect of
this phenomenon can be mitigated. By combining this phased
temperature buffering with the rapid moisture wicking fiber/
fabric properties of known fibers and fabrics, the physical
discomforts of “hot flashes” can be further mitigated or elimi-
nated. It is contemplated that this technology may be applied
to both clothing and bedding (mattress pads, sheets, pillow-
cases, and fill). PCM technology is available today either as
paraffin or ester waxes with different melting points and
ranges, and generally refers to a material that has the capa-
bility of absorbing or releasing heat to adjust heat transfer at
or within a temperature stabilizing range. A temperature sta-
bilizing range can include a specific transition temperature or
arange of transition temperatures. In some instances, a phase
change material can be capable of inhibiting heat transfer
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during a period of time when the phase change material is
absorbing or releasing heat, typically as the phase change
material undergoes a transition between two states. This
actionis typically transient and will occur until a latent heat of
the phase change material is absorbed or released during a
heating or cooling process. Heat can be stored or removed
from a phase change material, and the phase change material
typically can be effectively recharged by a source of heat or
cold. For certain implementations, a phase change material
can be a mixture of two or more materials. By selecting two or
more different materials and forming a mixture, a tempera-
ture stabilizing range can be adjusted for any desired appli-
cation. The resulting mixture can exhibit two or more differ-
ent transition temperatures or a single modified transition
temperature when incorporated in the coated articles
described herein.

[0020] Examples of phase change materials include a vari-
ety of organic and inorganic substances, such as alkanes,
alkenes, alkynes, arenes, hydrated salts (e.g., calcium chlo-
ride hexahydrate, calcium bromide hexahydrate, magnesium
nitrate hexahydrate, lithium nitrate trihydrate, potassium
fluoride tetrahydrate, ammonium alum, magnesium chloride
hexahydrate, sodium carbonate decahydrate, disodium phos-
phate dodecahydrate, sodium sulfate decahydrate, and
sodium acetate trihydrate), waxes, oils, water, fatty acids,
fatty acid esters, dibasic acids, dibasic esters, 1-halides, pri-
mary alcohols, clathrates, semi-clathrates, gas clathrates,
anhydrides (e.g., stearic anhydride), ethylene carbonate,
polyhydric alcohols (e.g., 2,2-dimethyl-1,3-propanediol,
2-hydroxymethyl-2-methyl-1,3-propanediol, ethylene gly-
col, pentaerythritol, dip entaerythritol, pentaglycerine, tet-
ramethylol ethane, neopentyl glycol, tetramethylol propane,
2-amino-2-methyl-1,3-propanediol, monoaminopentaeryth-
ritol, diaminopentaerythritol, and tris(hydroxymethyl)acetic
acid), polymers (e.g., polyethylene, polyethylene glycol,
polyethylene oxide, polypropylene, polypropylene glycol,
polytetramethylene glycol, polypropylene malonate, poly-
neopentyl glycol sebacate, polypentane glutarate, polyvinyl
myristate, polyvinyl stearate, polyvinyl laurate, polyhexade-
cyl methacrylate, polyoctadecyl methacrylate, polyesters
produced by polycondensation of glycols (or their deriva-
tives) with diacids (or their derivatives), and copolymers,
such as polyacrylate or poly(meth)acrylate with alkyl hydro-
carbon side chain or with polyethylene glycol side chain and
copolymers including polyethylene, polyethylene glycol,
polyethylene oxide, polypropylene, polypropylene glycol, or
polytetramethylene glycol), metals, and mixtures thereof.
Other examples of phase change materials include those
described in the patent application of Magill etal., U.S. Patent
Application Publication No. 2005/0208300, entitled “Multi-
component Fibers Having Enhanced Reversible Thermal
Properties and Methods of Manufacturing Thereof,” the dis-
closure of which is incorporated herein by reference in its
entirety. Further examples of phase change materials include
those described in Japanese Patent Application Publication
No. 2004-003087, entitled “Thermal Storage Conjugated
Fiber and Thermal Storage Cloth Member,” the disclosure of
which is incorporated herein by reference in its entirety. In
addition, hydrocarbon waxes such as n-heneicosane or fatty
acid and their esters such as Thermester 48B supplied by
Renewable Alternatives of Columbia, Mo. which show two
distinct melting points, and different molecular weight poly-
ethylene glycols are also example of phase change materials
contemplated for use in various aspects of the present inven-
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tion. All of the foregoing may be microencapsulated if
needed. Another potential class of PCM’s which may be
useful in aspects of the present invention include homopoly-
mers, random copolymers, or segmented block copolymers
with two distinct melting points. It is anticipated that blends
of different materials may be utilized to provide wider phase
transition temperature performance can also be used.

[0021] Aspects of the present invention may also be utilized
in the development of clothing for people who are exposed to
extreme changes in temperature and humidity in relatively
quick succession, for example, workers working with freezer/
refrigerated foods. The use of a staged phase change process
can accommodate skin temperature changes in the ranges of
37-42° C. that are experienced during “hot flashes” or from
—-20 to 37° C. for workers who work with frozen or refriger-
ated foods.

[0022] By way of example only, this staged process is
achieved by the use of more than one PCM. The PCM’s used
would preferably absorb/desorb heat in stages. For example,
for the control of hot flashes one PCM could absorb/desorb at
apeak of approximately 37° C., while another material would
absorb/desorb at a peak of 40° C., and yet another at a peak of
40-42° C. Alternatively a phase change material with a broad
melting range could also be used. A similar principle is con-
templated for brief exposure to lower temperatures.

[0023] Itiscontemplated that a blend of microencapsulated
waxes of different melting points could be used in both water
based and melt processed products can be used to achieve a
phased temperature response and temperature buffering
effect. In addition, waxes or other PCM’s or mPCM’S which
are melt dispersed and phase separated as independent dis-
crete domains in mono or bicomponent sheath core fibers
could achieve the required phased/staged temperature
response and temperature buffering effect. All processes
presently used to incorporate phase change materials onto or
into fibers/fabrics or foams could be used in products con-
structed in accordance with aspects of the present invention.
[0024] Aspects of the present invention are also directed
toward modifying or controlling the cool sensation and ther-
mal transfer rate, e.g., how fast does the temperature change
or the PCM absorb the “hot flash.” This type of cooling effect
is described by Weedall and Goldie in the journal article “7The
Objective Measurement of the “Cool Feeling” in Fabrics” J.
Text. Inst. 2001, 92 Part 1, No.4, pages 379-386.

[0025] Aspects of PCMs such as 1) low temperature PCMs
feeling cooler than higher temperature PCMs; 2) higher con-
centrations of PCMs feeling cooler and feeling cooler longer
than lower concentrations of PCMs; and 3) the location of
PCMs, e.g. PCMs next to the skin with instantaneous thermal
transfer feeling cooler than PCMs removed from skin by
layers of insulation fabric or an air gap or when inside the fiber
may be utilized to address the effects of hot flashes and rapid
rises in skin temperature.

[0026] In addition, wicking fibers, fabrics or foams which
embody the above thermal buffering characteristics can be
produced by incorporation of wicking treatments, either topi-
cal or included in the process so as to migrate to the surface.
For fabrics, plaited constructions can be used where the PCM
is incorporated as a fiber into a fabric constructed to place the
phase change material against the skin and move the moisture
to an absorbable breathable outer layer composed of a natural
fiber such as cotton or wool.

[0027] PCMs can be incorporated either by fiber or coating.
A coating may be incorporated either directly on the surface
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of a substrate material or may be used in conjunction with the
substrate material, for example, by being entrained,
immersed or otherwise contained within the substrate. In
general, the coating can be either on the surface or within the
interstices of the substrate. The substrate may be formed of
any suitable material, such as a fibrous material or a polymer.
Thus, for example, the substrate can be a natural or synthetic
fiber (e.g., a fiber formed of polyester, polyamide, poly-
acrylic, polylactic acid, polyolefin, polyurethane, natural or
regenerated cellulose, silk, or wool), a natural or synthetic
filament, a yarn formed of natural or synthetic fibers, a fabric
formed of natural or synthetic fibers (e.g., a knitted fabric, a
woven fabric, or a non-woven fabric), a film, a polymer, a
leather, a cardboard, a paper, or a piece of wood. While not
illustrated, it is contemplated that the substrate can be formed
s0 as to include two or more sub-layers, which can be formed
of the same material or different materials.

[0028] Wicking can be incorporated by either specific syn-
thetic wicking fiber shapes (e.g. Coolmax), permanent wick-
ing additives incorporated into synthetic fibers when they are
manufactured. Examples include Traptek® carbon particles,
PCM microcapsules or Ciba Irgasurf® HL560. It is known
that when PCMs are added to acrylic or viscose fiber the
porosity of the fiber structure is increased, which leads to
increased wicking. Blends of natural fibers that wick such as
cotton, wool, viscose, etc., and specific yarn constructions
that aid wicking (dri-release®), and topical treatments, can be
incorporated separately or as part of the PCM coating itself.
[0029] In general, a phase change material may comprise
any substance (or mixture of substances) that has the capa-
bility of absorbing or releasing thermal energy to reduce or
eliminate heat flow at or within a temperature stabilizing
range. The temperature stabilizing range may comprise a
particular transition temperature or range of transition tem-
peratures. A phase change material used in conjunction with
various embodiments of the present invention will preferably
be capable of inhibiting a flow of thermal energy during a time
when the phase change material is absorbing or releasing
heat, typically as the phase change material undergoes a tran-
sition between two states (e.g., liquid and solid states, liquid
and gaseous states, solid and gaseous states, or two solid
states). This action is typically transient, e.g., will occur until
a latent heat of the phase change material is absorbed or
released during a heating or cooling process. Thermal energy
may be stored or removed from the phase change material,
and the phase change material typically can be effectively
recharged by a source of heat or cold. By selecting an appro-
priate phase change material, the coated article or fiber may
be designed for use in any one of numerous products.
[0030] According to other embodiments of the present
invention, the phase change material may be a solid/solid
phase change material. A solid/solid phase change material is
a type of phase change material that typically undergoes a
transition between two solid states (e.g., a crystalline or
mesocrystalline phase transformation) and hence typically
does not become a liquid during use.

[0031] Phase change materials that can be incorporated in
the coated article or fiber in accordance with various embodi-
ments of the invention include a variety of organic and inor-
ganic substances. Particularly useful phase change materials
include paraffinic hydrocarbons having between 10 to 44
carbon atoms (i.e., C10-C44 paraffinic hydrocarbons). Table
1 provides a list of exemplary C13-C28 paraffinic hydrocar-
bons that may be used as the phase change material in the
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coated articles described herein. The number of carbon atoms
of a paraffinic hydrocarbon typically correlates with its melt-
ing point. For example, n-Octacosane, which contains
twenty-eight straight chain carbon atoms per molecule, has a
melting point of 61.4° C. By comparison, n-Tridecane, which
contains thirteen straight chain carbon atoms per molecule,
has a melting point of -5.5° C.

TABLE 1

Paraffinic Hydrocarbon No. of Carbon Atoms ~ Melting Point (° C.)

n-Octacosane 28 61.4
n-Heptacosane 27 59.0
n-Hexacosane 26 564
n-Pentacosane 25 53.7
n-Tetracosane 24 50.9
n-Tricosane 23 47.6
n-Docosane 22 444
n-Heneicosane 21 40.5
n-Eicosane 20 36.8
n-Nonadecane 19 32.1
n-Octadecane 18 282
n-Heptadecane 17 220
n-Hexadecane 16 18.2
n-Pentadecane 15 10.0
n-Tetradecane 14 5.9
n-Tridecane 13 -55
[0032] Other useful phase change materials include poly-

meric phase change materials having transition temperatures
suitable for a desired application of the coated article (e.g.,
from about 22° C. to about 40° C. for clothing applications).
A polymeric phase change material may comprise a polymer
(or mixture of polymers) having a variety of chain structures
that include one or more types of monomer units. In particu-
lar, polymeric phase change materials may include linear
polymers, branched polymers (e.g., star branched polymers,
comb branched polymers, or dendritic branched polymers),
or mixtures thereof. A polymeric phase change material may
comprise a homopolymer, a copolymer (e.g., terpolymer, sta-
tistical copolymer, random copolymer, alternating copoly-
mer, periodic copolymer, block copolymer, radial copolymer,
or graft copolymer), or a mixture thereof. As one of ordinary
skill in the art will understand, the reactivity and functionality
of a polymer may be altered by addition of a functional group
such as, for example, amine, amide, carboxyl, hydroxyl, ester,
ether, epoxide, anhydride, isocyanate, silane, ketone, alde-
hyde, or unsaturated group. Also, a polymer comprising a
polymeric phase change material may be capable of
crosslinking, entanglement, or hydrogen bonding in order to
increase its toughness or its resistance to heat, moisture, or
chemicals.

[0033] According to some embodiments of the invention, a
polymeric phase change material may be desirable as a result
of'having a higher molecular weight, larger molecular size, or
higher viscosity relative to non-polymeric phase change
materials (e.g., paraffinic hydrocarbons). As a result of this
larger molecular size or higher viscosity, a polymeric phase
change material may exhibit a lesser tendency to leak from
the coating during processing or during end use. In addition to
providing thermal regulating properties, a polymeric phase
change material may provide improved mechanical proper-
ties (e.g., ductility, tensile strength, and hardness) when
incorporated in the coating. According to some embodiments
of the invention, the polymeric phase change material may be
used to form the coating without requiring the polymeric
material, thus allowing for a higher loading level of the poly-
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meric phase change material and improved thermal regulat-
ing properties. Since the polymeric material is not required,
use of the polymeric phase change material may allow for a
thinner coating and improved flexibility, softness, air perme-
ability, or water vapor transport properties for the coated
article.

[0034] For example, polyethylene glycols may be used as
the phase change material in some embodiments of the inven-
tion. The number average molecular weight of a polyethylene
glycol typically correlates with its melting point. For
instance, a polyethylene glycol having a number average
molecular weight range of 570 to 630 (e.g., Carbowax 600)
will have a melting point of 20° C. to 25° C., making it
desirable for clothing applications. Other polyethylene gly-
cols that may be useful at other temperature stabilizing ranges
include Carbowax 400 (melting point of 4° C. to 8° C.),
Carbowax 1500 (melting point of 44° C. to 48° C.), and
Carbowax 6000 (melting point of 56° C. to 63° C.). Polyeth-
ylene oxides having a melting point in the range of 60° C. to
65° C. may also be used as phase change materials in some
embodiments of the invention. Further desirable phase
change materials include polyesters having a melting point in
the range of 0° C. to 40° C. that may be formed, for example,
by polycondensation of glycols (or their derivatives) with
diacids (or their derivatives). Table 2 sets forth melting points
of exemplary polyesters that may be formed with various
combinations of glycols and diacids.

TABLE 2
Melting Point
of Polyester
Glycol Diacid (°C.)
Ethylene glycol Carbonic 39
Ethylene glycol Pimelic 25
Ethylene glycol Diglycolic 17-20
Ethylene glycol Thiodivaleric 25-28
1,2-Propylene glycol Diglycolic 17
Propylene glycol Malonic 33
Propylene glycol Glutaric 35-39
Propylene glycol Diglycolic 29-32
Propylene glycol Pimelic 37
1,3-butanediol Sulphenyl divaleric 32
1,3-butanediol Diphenic 36
1,3-butanediol Diphenyl methane-m,m'- 38
diacid
1,3-butanediol trans-H,H-terephthalic acid 18
Butanediol Glutaric 36-38
Butanediol Pimelic 38-41
Butanediol Arzelaic 37-39
Butanediol Thiodivaleric 37
Butanediol Phthalic 17
Butanediol Diphenic 34
Neopentyl glycol Adipic 37
Neopentyl glycol Suberic 17
Neopentyl glycol Sebacic 26
Pentanediol Succinic 32
Pentanediol Glutaric 22
Pentanediol Adipic 36
Pentanediol Pimelic 39
Pentanediol para-phenyl diacetic acid 33
Pentanediol Diglycolic 33
Hexanediol Glutaric 28-34
Hexanediol 4-Octenedioate 20
Heptanediol Oxalic 31
Octanediol 4-Octenedioate 39
Nonanediol meta-phenylene diglycolic 35
Decanediol Malonic 29-34
Decanediol Isophthalic 34-36
Decanediol meso-tartaric 33
Diethylene glycol Oxalic 10
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TABLE 2-continued

Melting Point

of Polyester
Glycol Diacid °C)
Diethylene glycol Suberic 28-35
Diethylene glycol Sebacic 36-44
Diethylene glycol Phthalic 11
Diethylene glycol trans-H,H-terephthalic acid 25
Triethylene glycol Sebacic 28
Triethylene glycol Sulphonyl divaleric 24
Triethylene glycol Phthalic 10
Triethylene glycol Diphenic 38
para-dihydroxy-methyl Malonic 36
benzene
meta-dihydroxy-methyl ~ Sebacic 27
benzene
meta-dihydroxy-methyl  Diglycolic 35
benzene
[0035] According to some embodiments of the invention, a

polymeric phase change material having a desired transition
temperature may be formed by reacting a phase change mate-
rial (e.g., an exemplary phase change material discussed
above) with a polymer (or mixture of polymers). Thus, for
example, n-octadecylic acid (i.e., stearic acid) may be reacted
or esterified h polyvinyl alcohol to yield polyvinyl stearate, or
dodecanoic acid (i.e., lauric acid) may be reacted or esterified
with polyvinyl alcohol to yield polyvinyl laurate. Various
combinations of phase change materials (e.g., phase change
materials with one or more functional groups such as amine,
carboxyl, hydroxyl, epoxy, silane, sulfuric, and so forth) and
polymers may be reacted to yield polymeric phase change
materials having desired transition temperatures.

[0036] A phase change material can comprise a mixture of
two or more substances (e.g., two or more of the exemplary
phase change materials discussed above). By selecting two or
more different substances (e.g. two different paraffinic hydro-
carbons or a hydrocarbon and a glycol) and forming a mixture
thereof, a temperature stabilizing range can be adjusted over
a wide range for any particular application of the coated
article. According to some embodiments of invention, the
mixture of two or more different substances may exhibit two
or more distinct transition temperatures or a single modified
transition temperature.

[0037] According to some embodiments of the invention,
the temperature regulating material may comprise a contain-
ment structure that encapsulates, contains, surrounds,
absorbs, or reacts with a phase change material. This contain-
ment structure may facilitate handling of the phase change
material while offering a degree of protection to the phase
change material during manufacture of the coated article ora
product made therefrom. Moreover, the containment struc-
ture may serve to reduce or prevent leakage of the phase
change material from the coated article during end use.
[0038] For instance, the temperature regulating material
may comprise a plurality of microcapsules that contain a
phase change material, and the microcapsules may be uni-
formly, or non-uniformly, dispersed within the coating. The
microcapsules may be formed as shells enclosing the phase
change material and may be formed in a variety regular or
irregular shapes (e.g., spherical, ellipsoidal, and so forth) and
sizes. The microcapsules may have the same or different
shapes or sizes. According to some embodiments of the
invention, the microcapsules may have a size (e.g., diameter)
ranging from about 0.01 to about 100 microns. In one pres-
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ently preferred embodiment, the microcapsules will have a
generally spherical shape and will have a size (e.g., diameter)
ranging from about 0.5 to about 3 microns. Other examples of
the containment structure may include, by way of example
and not by limitation, silica particles (e.g., precipitated silica
particles, fumed silica particles, and mixtures thereof), zeo-
lite particles, clay particles, carbon particles (e.g., graphite
particles, activated carbon particles, and mixtures thereof),
and absorbent materials (e.g., absorbent polymeric materials,
superabsorbent materials, cellulosic materials, poly(meth)
acrylate materials, metal salts of poly(meth)acrylate materi-
als, and mixtures thereof). For instance, the temperature regu-
lating material may comprise silica particles, zeolite
particles, carbon particles, or an absorbent material impreg-
nated with a phase change material.

[0039] According to other embodiments of the invention,
the temperature regulating material may comprise a phase
change material in araw form (e.g., the phase change material
is non-encapsulated, i.e., not micro- or macro-encapsulated).
During manufacture of the coated article, the phase change
material in the raw form may be provided as a solid in a
variety of forms (e.g., bulk form, powders, pellets, granules,
flakes, and so forth) or as a liquid in a variety of forms (e.g.,
molten form, dissolved in a solvent, and so forth). To reduce
or prevent leakage of the phase change material, it may be
desirable, but not required, that a phase change material used
in a raw form is a solid/solid phase change material.

[0040] In general, the polymeric material may comprise
any polymer (or mixture of polymers) that has the capability
of being formed into the coating. According to some embodi-
ments of the invention, the polymeric material may provide a
matrix within which the temperature regulating material may
be dispersed and may serve to bind the temperature regulating
material to the substrate. The polymeric material may offer a
degree of protection to the temperature regulating material
during manufacture of the coated article or a product made
therefrom or during end use. According to some embodi-
ments of the invention, the polymeric material may comprise
a thermoplastic polymer (or mixture of thermoplastic poly-
mers) or a thermoset polymer (or mixture of thermoset poly-
mers).

[0041] The polymeric material may comprise a polymer (or
mixture of polymers) having a variety of chain structures that
include one or more types of monomer units. In particular, the
polymeric material may comprise a linear polymer, a
branched polymer (e.g., star branched polymer, comb
branched polymer, or dendritic branched polymer), or a mix-
ture thereof. The polymeric material may comprise a
homopolymer, a copolymer (e.g., terpolymer, statistical
copolymer, random copolymer, alternating copolymer, peri-
odic copolymer, block copolymer, radial copolymer, or graft
copolymer), or a mixture thereof. As discussed previously,
the reactivity and functionality of a polymer may be altered
by addition of a functional group such as, for example, amine,
amide, carboxyl, hydroxyl, ester, ether, epoxide, anhydride,
isocyanate, silane, ketone, aldehyde, or unsaturated group.
Also, a polymer comprising the polymeric material may be
capable of crosslinking, entanglement, or hydrogen bonding
in order to increase its toughness or its resistance to heat,
moisture, or chemicals.

[0042] Exemplary polymeric materials that may be used to
form the coating include, by way of example and not by
limitation, polyamides, polyamines, polyimides, polyacryl-
ics (e.g., polyacrylamide, polyacrylonitrile, esters of meth-
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acrylic acid and acrylic acid, and so forth), polycarbonates
(e.g., polybisphenol A carbonate, polypropylene carbonate,
and so forth), polydienes (e.g., polybutadiene, polyisoprene,
polynorbornene, and so forth), polyepoxides, polyesters
(e.g., polycaprolactone, polyethylene adipate, polybutylene
adipate, polypropylene succinate, polyesters based on tereph-
thalic acid, polyesters based on phthalic acid, and so forth),
polyethers (e.g., polyethylene glycol (polyethylene oxide),
polybutylene glycol, polypropylene oxide, polyoxymethyl-
ene (paraformaldehyde), polytetramethylene ether (polytet-
rahydrofuran), polyepichlorohydrin, and so forth), polyfluo-
rocarbons, formaldehyde polymers (e.g., urea-formaldehyde,
melamine-formaldehyde, phenol formaldehyde, and so
forth), natural polymers (e.g., cellulosics, chitosans, lignins,
waxes, and so forth), polyolefins (e.g., polyethylene, polypro-
pylene, polybutylene, polybutene, polyoctene, and so forth),
polyphenylenes, silicon containing polymers (e.g., polydim-
ethyl siloxane, polycarbomethyl silane, and so forth), poly-
urethanes, polyvinyls (e.g., polyvinyl butyral, polyvinyl alco-
hol, esters and ethers of polyvinyl alcohol, polyvinyl acetate,
polystyrene, polymethylstyrene, polyvinyl chloride, polyvi-
nyl pryrrolidone, polymethyl vinyl ether, polyethyl vinyl
ether, polyvinyl methyl ketone, and so forth), polyacetals,
polyarylates, alkyd based polymers (i.e., polymers based on
glyceride oil), and copolymers (e.g., polyethylene-co-vinyl
acetate, polyethylene-co-acrylic acid, and so forth).

[0043] For certain applications of the coated article, the
polymeric material may comprise a polymer (or mixture of
polymers) that facilitates dispersing or incorporating the tem-
perature regulating material within the coating. For instance,
the polymeric material may comprise a polymer (or mixture
of polymers) that is compatible or miscible with or has an
affinity for the temperature regulating material. In some
embodiments of the invention, this affinity may depend on, by
way of example and not by limitation, similarity of solubility
parameters, polarities, hydrophobic characteristics, or hydro-
philic characteristics of the polymeric material and the tem-
perature regulating material. Such affinity may facilitate
incorporation of a more uniform or higher loading level of the
temperature regulating material in the coating. In addition, a
smaller amount of the polymeric material may be needed to
incorporate a desired loading level of the temperature regu-
lating material, thus allowing for a thinner coating and
improved flexibility, softness, air permeability, or water vapor
transport properties for the coated article. In embodiments
where the temperature regulating material comprises a con-
tainment structure that contains a phase change material, the
polymeric material may comprise a polymer (or mixture of
polymers) selected for its affinity for the containment struc-
ture in conjunction with or as an alternative to its affinity for
the phase change material. For instance, if the temperature
regulating material comprises a plurality of microcapsules
containing the phase change material, a polymer (or mixture
of polymers) may be selected having an affinity for the micro-
capsules (e.g., for a material or materials of which the micro-
capsules are formed). For instance, some embodiments of the
invention may select the polymeric material to comprise the
same or a similar polymer as a polymer comprising the micro-
capsules. In some presently preferred embodiments of the
invention, the polymeric material may be selected to be suf-
ficiently non-reactive with the temperature regulating mate-
rial so that a desired temperature stabilizing range is main-
tained.
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[0044] Depending upon the particular application of the
coated article, the coating may further comprise one or more
additives, such as, by way of example and not limitation,
water, surfactants, dispersants, anti-foam agents (e.g., sili-
cone containing compounds and fluorine containing com-
pounds), thickeners (e.g., polyacrylic acid, cellulose esters
and their derivatives, and polyvinyl alcohols), foam stabiliz-
ers (e.g., inorganic salts of fatty acids or their sulfate partial
esters and anionic surfactants), antioxidants (e.g., hindered
phenols and phosphites), thermal stabilizers (e.g., phosphites,
organophosphorous compounds, metal salts of organic car-
boxylic acids, and phenolic compounds), light or UV stabi-
lizers (e.g., hydroxy benzoates, hindered hydroxy benzoates,
and hindered amines), microwave absorbing additives (e.g.,
multifunctional primary alcohols, glycerine, and carbon),
reinforcing fibers (e.g., carbon fibers, aramid fibers, and glass
fibers), conductive fibers or particles (e.g., graphite or acti-
vated carbon fibers or particles), lubricants, process aids (e.g.,
metal salts of fatty acids, fatty acid esters, fatty acid ethers,
fatty acid amides, sulfonamides, polysiloxanes, organophos-
phorous compounds, silicon containing compounds, fluorine
containing compounds, and phenolic polyethers), fire retar-
dants (e.g., halogenated compounds, phosphorous com-
pounds, organophosphates, organobromides, alumina trihy-
drate, melamine derivatives, magnesium hydroxide,
antimony compounds, antimony oxide, and boron com-
pounds), anti-blocking additives (e.g., silica, talc, zeolites,
metal carbonates, and organic polymers), anti-fogging addi-
tives (e.g., non-ionic surfactants, glycerol esters, polyglyc-
erol esters, sorbitan esters and their ethoxylates, nonyl phenyl
ethoxylates, and alcohol ethyoxylates), anti-static additives
(e.g., non-ionics such as fatty acid esters, ethoxylated alky-
lamines, diethanolamides, and ethoxylated alcohol; anionics
such as alkylsulfonates and alkylphosphates; cationics such
as metal salts of chlorides, methosulfates or nitrates, and
quaternary ammonium compounds; and amphoterics such as
alkylbetaines), anti-microbials (e.g., arsenic compounds, sul-
fur, copper compounds, isothiazolins phthalamides, carbam-
ates, silver base inorganic agents, silver zinc zeolites, silver
copper zeolites, silver zeolites, metal oxides, and silicates),
crosslinkers or controlled degradation agents (e.g., peroxides,
azo compounds, and silanes), colorants, pigments, dyes, fluo-
rescent whitening agents or optical brighteners (e.g., bis-
benzoxazoles, phenylcoumarins, and bis-(styryl)biphenyls),
fillers (e.g., natural minerals and metals such as oxides,
hydroxides, carbonates, sulfates, and silicates; talc; clay; wol-
lastonite; graphite; carbon black; carbon fibers; glass fibers
and beads; ceramic fibers and beads; metal fibers and beads;
flours; and fibers of natural or synthetic origin such as fibers
of wood, starch, or cellulose flours), coupling agents (e.g.,
silanes, titanates, zirconates, fatty acid salts, anhydrides,
epoxies, and unsaturated polymeric acids), reinforcement
agents, crystallization or nucleation agents (e.g., any material
which increases or improves the crystallinity in a polymer,
such as to improve rate/kinetics of crystal growth, number of
crystals grown, or type of crystals grown), and so forth. The
one or more additives may be dispersed uniformly, or non-
uniformly, within the coating. Typically, the one or more
additives will be selected to be sufficiently non-reactive with
the temperature regulating material so that a desired tempera-
ture stabilizing range is maintained.

[0045] According to some embodiments of the invention,
certain treatments or additional coatings may be applied to
the coated article to impart properties such as, by way of
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example and not limitation, stain resistance, water repellency,
softer feel, and moisture management properties. Exemplary
treatments and coatings include Epic by Nextec Applications
Inc., Intera by Intera Technologies, Inc., Zonyl Fabric Protec-
tors by DuPont Inc., Scotchgard by 3M Co., 3XDRY, Nano-
Sphere, c-change, etc. by Schoeller Textil AG, Coolest Com-
fort, Repels Stains, by Nano-Tex, Inc., and so forth.

[0046] A coated article in accordance with various embodi-
ments of the invention may be manufactured using a variety
of methods. According to some embodiments of the inven-
tion, one or more temperature regulating materials may be
mixed with a polymeric material to form a blend. For some
embodiments of the invention, a temperature regulating mate-
rial may comprise microcapsules containing one or more
phase change materials. If desired, the microcapsules may be
wetted with water to facilitate their handling. The polymeric
material may be provided as a liquid in a variety of forms
(e.g., molten form, emulsion form, dissolved in water or an
organic solvent, and so forth). According to some embodi-
ments of the invention, monomer units or low molecular
weight polymers may be initially provided, which, upon cur-
ing, drying, crosslinking, reacting, or solidifying, are con-
verted to a polymeric material having a desired molecular
weight or chain structure.

[0047] As discussed previously, one or more additives may
be added when forming the blend. For instance, a surfactant
may be added to decrease interfacial surface tension and
promote wetting of the temperature regulating material, or a
dispersant may be added to promote uniform dispersion or
incorporation of a higher loading level of the temperature
regulating material in the blend. If desired, a thickener may be
added to adjust the viscosity of blend to reduce or prevent the
temperature regulating material from sinking, or an anti-foam
agent may be added to remove trapped air bubbles formed
during mixing.

[0048] By way of example and not limitation, the blend
may be formed as described in the patent of Zuckerman, et al.,
entitled “Fabric Coating Composition Containing Energy
Absorbing Phase Change Material”, U.S. Pat. No. 6,207,738,
issued Mar. 27, 2001, and in the published PCT patent appli-
cation of Zuckerman, et al., entitled “Energy Absorbing Fab-
ric Coating and Manufacturing Method”, International Pub-
lication No. WO 95/34609, published Dec. 21, 1995, the
disclosure of which are incorporated herein by reference in
their entirety. Both of the above applications are commonly
assigned to Outlast Technologies, Inc. of Boulder, Colo., the
assignee of the present application.

[0049] According to some embodiments of the invention,
the blend may be foamed using a variety of methods, such as,
by way of example and not limitation, mechanical foaming or
chemical foaming. For example, the blend may be pumped
through an Oakes mixer or other mechanical roamer that
injects air into the blend. For such embodiments of the inven-
tion, it may be desired, but not required, that a foam stabilizer
be added to the blend. Foaming the blend may result in a
coating (e.g., a foamed coating) that provides improved flex-
ibility, softness, air permeability, or water vapor transport
properties to the coated article.

[0050] Once formed, the blend may be applied to or depos-
ited on one or more surfaces of a substrate using a variety
coating processes, such as, by way of example and not limi-
tation, roll coating (e.g., direct gravure coating, reverse gra-
vure coating, differential offset gravure coating, or reverse
roll coating), screen coating, spray coating (e.g., air atomized
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spraying, airless atomized spraying, or electrostatic spray-
ing), extrusion coating, and so forth. For instance, in a roll
coating process, the substrate may be passed between a pair of
rolls, and at least one of these rolls typically is an applicator
roll that applies the blend to the substrate. In particular, the
applicator roll may be engraved or etched with cells that apply
the blend to the substrate in a regular or irregular pattern.
Alternatively or in conjunction, a third engraved roll may
apply the blend to the substrate through a smooth applicator
roll. In a screen coating process, a rotary screen (e.g., a
rotating screen cylinder) may be used to apply the blend to the
substrate. In particular, the blend may be spread on an inner
wall of the rotary screen and applied to the substrate in regular
or irregular pattern through screen holes formed in the rotary
screen. In a spray coating process, the blend may be sprayed
onto the substrate in a regular or irregular pattern. In an
extrusion coating process, the blend may be extruded to form
a film or sheet having a regular or irregular pattern, and this
film or sheet may then be attached or bonded to the substrate
using a variety of methods.

[0051] It should be recognized that transfer coating tech-
niques may be used with the various coating processes
described above. In particular, the blend may be first applied
to a carrier sheet and then transferred from the carrier sheet to
the substrate. According to some embodiments of the inven-
tion, the blend may be applied to the substrate to form a
continuous coating covering the substrate, and one or more
portions of this continuous coating may be removed using a
variety of chemical, mechanical, thermal, or electromagnetic
methods to result in a coating formed in a regular or irregular
pattern. By way of example and not limitation, the continuous
coating may be perforated using needles to form small diam-
eter holes as described in the co-pending and co-owned patent
application of Worley, entitled “Micro-perforated Tempera-
ture Regulating Fabrics, Garments and Articles Having
Improved Softness, Flexibility, Breathability and Moisture
Vapor Transport Properties”, U.S. Application Publication
No. 20020132091. The details of this reference are incorpo-
rated by reference in its entirety into the present disclosure.
[0052] After the blend has been applied to the substrate, the
blend may be cured, dried, crosslinked, reacted, or solidified
to form a coating covering the substrate. The resulting coated
article may then be further processed to form a variety of
products having enhanced reversible thermal properties.
More particularly, fabrics and fibers may be formed that
include a plurality of different phase change materials
arranged in one of several ways in order to achieve a fiber or
fabric that exhibits a phased response to changes in tempera-
ture.

[0053] By way of example only, FIGS. 1-8 illustrate vari-
ous embodiments of a coated article or fabric constructed in
accordance with one or more aspects of the present invention
as well as examples of methods of manufacturing such
articles or fabrics. One of'skill in the art will recognize that the
combinations of different phase change materials, low versus
high-temperature phase change materials, and various con-
centrations of these different phase change materials are
within the scope of this disclosure. The figures referenced
herein are not meant to be limiting in any way and should not
be construed to be exclusive to the scope of the claims.
[0054] FIG. 1 illustrates a substrate 100 that includes on its
surface a coating comprising a polymeric material and a
phase change material dispersed within the polymeric mate-
rial. The coating forms a region of discontinuity where some
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portions of the substrate are exposed and where other portions
of the substrate are covered by the coating. In FIG. 1, regions
102 and 104 represent these regions of discontinuity. It is
contemplated that either of regions 102 or 104 may comprise
the exposed regions or the coated regions depending on the
application as well as the portion of the substrate desired to be
coated with the phase change material and the portion of the
substrate desired to be exposed. In addition, various geom-
etries and patterns of the coated region and exposed regions
are contemplated in order to alter the performance character-
istics and feel of the coated article.

[0055] FIG.2 shows a cross section of the coated regions(s)
of FIG. 1 and the presence of three separate phase change
materials 110, 115, and 120 within one of the coated regions
106. Preferably, although not required, each of the plurality of
phase change materials 110,115, and 120 are encapsulated by
a micro-encapsulation technique. The shapes represented in
FIGS. 1 and 2 are meant for differentiation purposes only and
it is contemplated that any of the phase change materials
discussed herein can be used in the corresponding microcap-
sules. As shown in FIG. 3, the coated region 106 may include
a plurality of different phase change materials. If encapsu-
lated as discussed above, each of the phase change materials
retains its individual performance characteristics and thus
provides a phase response to a rapid change in temperatures.

[0056] FIG. 3 again shows the substrate 100 that includes
on its surface a coating comprising a polymeric material and
aphase change material dispersed within the polymeric mate-
rial. The coating forms a region of discontinuity where some
portions 130 of the substrate are exposed and where other
portions of the substrate are covered by the coating. In FIG. 3,
coated regions are represented by regions 132, 134 and 136,
where each of these separate regions contain a phase change
material and preferably a different phase change material in
each of the plurality of regions. FIG. 4 shows a cross section
of the substrate 100 and the plurality of coated regions 132,
134, and 136 of FIG. 3. Preferably, although not required,
each of the plurality of phase change materials 132, 134, and
136 are encapsulated. The shapes represented in FIGS. 3 and
4 are meant for differentiation purposes only and it is con-
templated that any of the phase change materials discussed
herein can be used in the corresponding microcapsules.

[0057] The phase change materials contained within
regions 132, 134, and 136 can be distributed across the sur-
face of the substrate 100 in order to effect a phased response
to rapid changes in temperature. For example, region 132
might contain a lower temperature phase change material,
and regions 134 and 136 contain gradually higher tempera-
ture phase change materials. Because each of the regions will
exhibit a different phase change transition temperature, the
article constructed as such will provide temperature buffering
across a wide range of temperatures and through a rapid
change of temperatures.

[0058] FIG. 5 represents a schematic diagram of a manu-
facturing method used in conjunction with various aspects of
the present invention. In order to print or otherwise apply
several different phase change materials to a single substrate
202, several screens are utilized where a first screen 206
includes a first pattern 207 that distributes a first phase change
material onto the substrate. Likewise, a second screen 208
includes a second pattern 209 that distributes a second phase
change material onto the substrate and a third screen 210
includes a third pattern 211 that distributes a third phase
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change material onto the substrate. An oven 215 then dries the
substrate that has been coated with the several patterns of
phase change materials.

[0059] FIGS. 6A-6C shows details of the different screens
220, 230 and 240 used in conjunction with the manufacturing
method of FIG. 5 where screen 220 has printing pattern 222,
screen 230 has printing pattern 232 and screen 240 has print-
ing pattern 242. Various combinations of the screens and
printing patterns may be utilized in order to customize a phase
response coating in accordance with aspects of the present
invention. As discussed above, different phase change mate-
rials may be used with each of the screens and printing pat-
terns in order to further customize the performance charac-
teristics of a resulting fabric or substrate.

[0060] FIG. 7 shows a substrate 300 coated with a plurality
of layers 302, 304 and 306. Each of the layers 302, 204 and
306 preferably contain a separate phase change material 308,
310, and 312 respectively. As above, each of the phase change
materials 302, 204 and 306 comprise a different temperature
phase change material such that the combination of the vari-
ous layers provides for a phase response to rapid temperature
changes. F1G. 8 shows a cross section of the substrate 300 and
an embodiment where the layers of phase change materials
are distributed within one or more coated regions of the
substrate 300.

[0061] It should be recognized that the polymeric material
need not be used for certain applications of the coated article.
For instance, the temperature regulating material may com-
prise a polymeric phase change material having a desired
transition temperature, and this polymeric phase change
material may be used to form the coating without requiring
the polymeric material. The polymeric phase change material
may be provided as a liquid in a variety of forms (e.g., molten
form, emulsion form, dissolved in water or an organic sol-
vent, and so forth). According to some embodiments of the
invention, monomer units or low molecular weight polymers
may be initially provided, which, upon curing, drying,
crosslinking, reacting, or solidifying, are converted to the
polymeric phase change material having a desired molecular
weight or chain structure. If desired, one or more additives
may be added to the polymeric phase change material to form
ablend. The polymeric phase change material may be applied
to or deposited on one or more surfaces of the substrate using
avariety coating processes as described above and then cured,
dried, crosslinked, reacted, or solidified to form a coating
covering the substrate.

EXAMPLES

[0062] The following examples describe specific aspects of
the invention to illustrate and provide a description of the
invention for those of ordinary skill in the art. The examples
should not be construed as limiting the invention, as the
examples merely provide specific methodology useful in
understanding and practicing the invention.

Example 1

[0063] A water-based acrylic resin coating blend (65 per-
centof dry weight of microcapsules containing a staged phase
change material based on total dry weight of solids, supplied
as BR-5152 by Basic Adhesives Inc., Carlstadt, N.J.) was
adjusted for viscosity and applied to a substrate using a rotary
screen. The rotary screen (manufactured by vanVeen-Bell,
Easton, Pa.) was a 30 mesh metal screen with screen pattern
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#0TO03 produced on it. This pattern provided 75 percent sur-
face coverage with a circular dot pattern. The substrate used
was a 140 g/m” 100% polyester micro fleece lining (Vendor
Style: A001606, supplied by Ching-Mei Textile Corp., Tai-
wan). The coating blend was applied to the substrate at 200
g/m and then dried in a forced air oven for 10 minutes at 130°
C.to yield a flexible, air permeable coating with a circular dot
pattern. The final weight of the coating was 100 g/m?, which
yielded 65 g/m? of the microcapsules containing the phase
change material.

Example 2

[0064] A water-based acrylic resin coating blend (65 per-
cent of dry weight of microcapsules containing a staged phase
change material based on total dry weight of solids, supplied
as BR-5152 by Basic Adhesives Inc., Carlstadt, N.J.) was
adjusted for viscosity and applied to a substrate using a rotary
screen. The rotary screen (manufactured by vanVeen-Bell,
Easton, Pa.) was a 30 mesh metal screen with screen pattern
#0T03 produced on it. This pattern provided 75 percent sur-
face coverage with a circular dot pattern. The substrate used
was a 150 g/m? 100% polyester apertured non-woven fabric
(supplied by Tiong Liong Corp., Taiwan). The coating blend
was applied to the substrate at 230 g/m” and then dried in a
forced air oven for 10 minutes at 130° C. to yield a flexible, air
permeable coating with a circular dot pattern. The final
weight of the coating was 115 g/m®, which yielded 75 g/m® of
the microcapsules containing the phase change material

Example 3

[0065] A low molecular weight polyethylene homopoly-
mers (AC-16 polyethylene, drop point 1020 C., manufactured
by Honeywell Specialty Chemical) was added to a wet flush-
ing apparatus and the homopolymers was slowly melted and
mixed at about 1100° C. to about 1300° C. Once the
homopolymer was melted, a wet cake comprising water-
wetted microcapsules containing a phase change material
with a staged temperature transition was slowly added to the
molten polymer over approximately 30 minutes to from a
blend. Water was flashed off as the microcapsules containing
the staged phase change material was added and dispersed in
the molten polymer. Mixing was continued until less than
about 0.1% by weight of water remained (as measured using
Karl-Fischer titration.) The resulting blend was then cooled
and pelletized for further processing. A dry blend was then
formed by adding the pelletized material to pellets of fiber
grade polypropylene thermoplastic polymer (Polypropylene
homopolymers 6852 manufactured by BP Amoco Polymers).
The term “staged” or “phased” temperature transitions, with-
out being limited by terminology, is broadly used to describe
the ability of a phase change material to absorb rapid body
temperature without causing an immediate chilling effect.
Typically this can be achieved by having overlapping phase
changes as opposed to a single sharp transition.

[0066] The resulting dry blend was then extruded using a
2.5 inch single screw extruder with all zones set at about
2300° C., with a screw speed of about 70 rpm, with 150 mesh
filter screens and with a nitrogen purge. In this manner, pellets
were formed.

Example 4

[0067] Effectof PCM loadings and PCM melt temperatures
on the subjective cool feeling and length of time of cool
feeling.
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[0068] Various fabrics were coated with different loadings
and formulations containing different blends of PCM micro-
capsules. With reference to the table below, microencapsu-
lated PCM 41 had a melt temperature of 28° C. and PCM 42
had a melt temperature of 33° C. The formulations were either
a 75/25 blend, a 50/50 blend or 100% of PCM 41/PCM 42.
The fabrics were coated with either 5.7 ounces/yd® or 3.5
ounces/yd to give a high and low PCM concentration. The
fabrics were conditioned then evaluated by 18 different sub-
jects for the preferred coolness and length of coolness versus
the non-PCM control. The conclusion shown is that the higher
the concentration of PCM and the lower the PCM melt tem-
perature provides for a longer and cooler feeling.

TABLE 3

Subjective Results - Time of Cool Feel

570sy S57o0sy 350sy 35o0sy 3.5o0sy

Evaluator 7525  50/50 7525 50/50 PCM42  Control
1 34 39 16 23 13 9
2 58 73 51 62 19 16
3 34 34 31 30 22 13
4 74 35 18 20 13 13
5 43 38 32 33 14 12
6 70 112 45 14
7 45 51 102 26 22 18
8 59 91 49 34 26 26
9 51 48 40 13
10 69 91 49 26
11 46 40 41 22 23 12
12 22 30 24 18 15 8
13 82 72 67 21
14 41 56 26 57 17 10
15 28 25 22 27 21 8
16 49 45 53 26 18 12
17 35 51 36 21 17 15
18 47 76 25 22 13 10
Average 493 559 404 30.1 18.1 14.2
[0069] A water-based acrylic resin coating blend (70 per-

centof dry weight of microcapsules containing a staged phase
change material based on total dry weight of solids, supplied
as CA50039 by CHT R. Beitlich Corp., Charlotte N.C.) was
adjusted for viscosity and applied to a substrate using a rotary
screen. The rotary screen (manufactured by Rothtec Engrav-
ing Corp., Charlotte N.C.) was a 30 mesh metal screen that
provided 55 percent surface coverage with a circular dot
pattern. The substrate used was a 40 g/m> 100% polyester
non-woven fabric (supplied by Polimeros y Derivados, S.A,
de C.V., Mexico). The coating blend was applied to the sub-
strate at 137 g/m? and then dried in a forced air oven for 30
seconds at 150° C. to yield a flexible, air permeable coating
with a circular dot pattern. The final weight of the coating was
110 g/m?, which yielded 70 g/m* of the microcapsules con-
taining the phase change materials.

[0070] These coated products with varying blends of
microencapsulated PCMs were then tested versus ASTM
D7024.

[0071] Additionally, U.S. Pat. No. 7,160,612, the details of
which are incorporated by reference in its entirety, presents
examples that can be modified to include a mixture of waxes
capable of providing a phased temperature response.

[0072] FIGS. 9-12 show the results of various additional
tests on articles constructed in accordance with various
aspects of the present invention. FIGS. 9 and 10 show the
results of a standard DSC test in which the heating or melting
curve is on the top and cooling or crystallization curve is on
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the bottom. FIGS. 11 and 12 are the result of the ASTM
D7024 test. In summary, the results of these tests show that
the addition of 20% of a high temperature phase change
material greatly improves the high temperature buffering
needed for menopause and other “hot flash” applications.
Specific results indicate that PCM containing fabrics show
greater temperature buffering properties versus a control
without PCM. For example, in FIGS. 11 and 12, this is shown
by the control having the greatest temperature amplitude, or
difference between Tmax and Tmin. In FIGS. 11 and 12,
sample 7465 is the lower temperature PCM combination (as
shown in the DSC graph of FIG. 9) which gives it improved
temperature buffering properties at a lower testing tempera-
ture (e.g. 30° C. FIG. 11). The addition of a higher tempera-
ture PCM (37M) in sample 7815 (as shown in DSC graph of
FIG. 10) shows the improved temperature buffering proper-
ties at a higher menopause “hot flash” temperature (e.g. 36.3°
C.). This is shown in the 7815 sample having the lowest
temperature amplitude (as shown in FIG. 12)

[0073] Each of the patent applications, patents, publica-
tions, and other published documents mentioned or referred
to in this specification is herein incorporated by reference in
its entirety, to the same extent as if each individual patent
application, patent, publication, and other published docu-
ment was specifically and individually indicated to be incor-
porated by reference.

[0074] While aspects of the present invention has been
described with reference to the specific embodiments thereof,
it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted
without departing from the true spirit and scope of the inven-
tion as defined by the appended claims. In addition, many
modifications may be made to adapt a particular situation,
material, composition of matter, method, process step or
steps, to the objective, spirit and scope of the present inven-
tion. All such modifications are intended to be within the
scope of the claims appended hereto. In particular, while the
methods disclosed herein have been described with reference
to particular steps performed in a particular order, it will be
understood that these steps may be combined, sub-divided, or
re-ordered to form an equivalent method without departing
from the teachings of the present invention. Accordingly,
unless specifically indicated herein, the order and grouping of
the steps is not a limitation of the present invention.

[0075] Forexample, other aspects of a product construction
in accordance with one or more aspects of the present inven-
tion include the substrate comprising either a fabric, film,
foam, or leather.

What is claimed is:
1. A coated article for providing a phased response to rapid
temperature changes, comprising:
a substrate;
a coating disposed on a portion of the substrate, the coating
comprising:

a polymeric material;

a first temperature regulating material having a transi-
tion temperature between 22° C. and 50° C. and dis-
posed within a first plurality of microcapsules; and

a second temperature regulating material having a tran-
sition temperature between 25° C. and 45° C. and
disposed within a second plurality of microcapsules;

wherein the first temperature regulating material and the
second temperature regulating material are dispersed
in the polymeric material; and
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a plurality of regions of discontinuity formed by the coat-
ing, the plurality of regions of discontinuity creating
exposed portions of the substrate to provide improved
flexibility and air permeability to the coated article;

wherein the coating provides a buffered response to rapid
temperature changes.

2. The coated article of claim 1, further comprising a third
temperature regulating material having a transition tempera-
ture between 30° C. and 45° C. and disposed within a third
plurality of microcapsules.

3. The coated article of claim 1, wherein the coating com-
prises between 15% and 25% of the first temperature regu-
lating material.

4. The coated article of claim 1, wherein the coating com-
prises between 15% and 50% of the first temperature regu-
lating material.

5. The coated article of claim 1, wherein the regions of
discontinuity are distributed substantially uniformly across
the surface of the substrate.

6. The coated article of claim 1, wherein the coating covers
up to 99 percent of the surface of the substrate.

7. The coated article of claim 1, wherein the coating covers
between 50 and 90 percent of the surface of the substrate.

8. The coated article of claim 1, wherein the coating is
formed in a pattern selected from the group consisting of a
crisscross pattern, a grid pattern, a honeycomb pattern, or a
randomly generated pattern.

9. The coated article of claim 1 wherein at least one region
of discontinuity has a first shape and at least one region of
discontinuity has a second shape.

10. The coated article of claim 1, wherein the plurality of
regions of discontinuity have shapes that are selected from the
group consisting of circular, half-circular, diamond-shaped,
hexagonal, multi-lobal, octagonal, oval, pentagonal, rectan-
gular, square-shaped, star-shaped, trapezoidal, triangular, and
wedge-shaped.

11. The coated article of claim 1, wherein the plurality of
regions of discontinuity have sizes ranging from 1 mm?to 10
mm?.

12. The coated article of claim 1, wherein the plurality of
regig)ns of discontinuity have sizes ranging from 1 mm?” to 4
mm?.

13. The coated article of claim 1, wherein the substrate is
selected from the group consisting of a fabric, film, foam, or
leather.

14. The coated article of claim 1, wherein the temperature
regulating material comprises an absorbent material impreg-
nated with a phase change material.

15. The coated article of claim 1, wherein the temperature
regulating material comprises a solid/solid phase change
material.

16. The coated article of claim 1, wherein the temperature
regulating material comprises a polymeric phase change
material.

17. A fabric providing a phased response to rapid tempera-
ture changes, comprising:

a first surface;

a coating disposed on a portion of the first surface, the

coating comprising:

a first temperature regulating material having a transi-
tion temperature between 22° C. and 50° C. and dis-
posed within a first region of the coating, and

a second temperature regulating material having a tran-
sition temperature between 25° C. and 45° C. and
disposed within a second region of the coating,
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wherein the first temperature regulating material and the
second temperature regulating material are dispersed
in a polymeric material;

a plurality of regions of discontinuity formed by the coat-
ing, the plurality of regions of discontinuity creating
exposed portions of the first surface to provide improved
flexibility and air permeability to the coated article;

wherein the coating provides a buffered response to rapid
temperature changes.

18. The fabric of claim 17, wherein the first region of the

coating and the second region of the coating are contiguous.

19. The fabric of claim 17, wherein the first region of the

coating and the second region of the coating are adjacent to
each other on the first surface of the fabric.

20. The fabric of claim 17, wherein the first region of the

coating is layered with the second region of the coating.

21. The fabric of claim 17, wherein the first region of the

coating is layered on top of the second region of the coating.

22. The fabric of claim 17, further comprising a third

temperature regulating material having a transition tempera-
ture between 30° C. and 45° C. and disposed within a third
region of the coating.

23. A coated article for providing a phased response to

rapid temperature changes, comprising:

a substrate;

a coating disposed on a portion of the substrate, the coating
comprising:

a polymeric material,

a temperature regulating material having a transition
temperature between 22° C. and 50° C. and disposed
within a plurality of microcapsules;

Casper Sleep Inc.
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wherein the temperature regulating material is dispersed
in the polymeric material; and
a plurality of regions of discontinuity formed by the coat-
ing, the plurality of regions of discontinuity creating
exposed portions of the substrate to provide improved
flexibility and air permeability to the coated article;

wherein the coating provides a buffered response to rapid
temperature changes.

24. A method of manufacturing a fabric, comprising:

coating the fabric with a first temperature regulating mate-

rial having a transition temperature between 22° C. and
50° C., wherein the first temperature regulating material
forms a first pattern on the fabric;

coating the fabric with a second temperature regulating

material having a transition temperature between 25° C.
and 45° C., wherein the second temperature regulating
material forms a second pattern on the fabric;

wherein the first pattern and the second pattern form

regions of discontinuity that create exposed portions of
the fabric to provide improved flexibility and air perme-
ability to the coated article; and

wherein the first and second temperature regulating mate-

rials provide a buffered response to rapid temperature
changes.

25. The method of claim 24, further comprising coating the
fabric with a third temperature regulating material having a
transition temperature between 30° C. and 45° C., wherein the
third temperature regulating material forms a third pattern on
the fabric.
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Related U.S. Application Data The pillow includes a plurality of holes defined to extend
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PILLOWS WITH LARGE DIAMETER
CLEAVING FOR ENHANCED LATERAL
SOFTNESS

[0001] This application claims the benefit and priority of
U.S. Provisional Application No. 61/241,887, filed on Sep.
12, 2009, which is herein incorporated by reference in its
entirety for all purposes.

BACKGROUND

[0002] 1. Field

[0003] The present disclosure relates to a device for sup-
porting portions of the body, and more specifically a pillow-
like device including at least one surface defining a plurality
of holes through the pillow to provide a higher level of soft-
ness, suppleness, elongation, and elastic performance in the
lateral (horizontal) direction.

[0004] 2. Description of the Related Art

[0005] Typically, “shaped” or contoured pillows are used to
produce head and cervical neck support in the vertical direc-
tion. The contouring required in these types of pillows is
necessarily time consuming to manufacture and, thus costly
to produce.

[0006] The vertical support from these pillows is primarily
provided by a shape cut into the support surface where the raw
material of the pillow is not expected to deform or elongate
significantly in the horizontal direction.

SUMMARY

[0007] The present disclosure provides a pillow presenting
increased softness, suppleness, elongatability, and elastic per-
formance in the lateral (horizontal) plane (hereinafter, the
“lateral performance parameters”). The weight of the user’s
head or other body portion when applied to the pillow causes
the pillow’s surface to conform to the user’s head and neck not
only due to vertical softness, but also due to the lateral per-
formance parameters. The lateral performance parameters are
related to a cleaved configuration. The supportive materials
tend to move through deformation to a greater extent in the
lateral direction and away from the areas of the greatest load
bearing.

[0008] In one aspect, a pillow is provided and includes a
main body having a top support surface, a bottom support
surface and rounded ends joining the top and bottom support
surfaces about a rounded profile. The rounded profile of the
pillow has no recessed areas where a thickness of the main
body decreases progressively towards an edge of the main
body. The main body is made of a cellular material. The
pillow also includes a plurality of holes defined to extend
through the main body and include openings on the top and
bottom support surfaces. The holes have a constant circular
cross section having a diameter of %4 inch or greater.

[0009] In another aspect, a pillow is provided including a
pad having a thickness, a top support surface, a bottom sup-
port surface and rounded ends joining the top and bottom
support surfaces about a rounded profile. The pad has no
recessed areas where a thickness of the main body decreases
progressively towards a single edge of the pad. The pad is
made of a cellular material. The pillow also includes a plu-
rality of holes, where each hole has an axial extension trans-
verse to the top and bottom support surfaces and extends
through the thickness to define an opening on the top and
bottom support surfaces. The plurality of holes have a con-
stant circular cross section and a diameter of % inch or
greater.

Casper Sleep Inc.
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[0010] In yet another aspect, a method of forming a pillow
is provided including providing a pad having a thickness, a
top support surface, a bottom support surface and rounded
ends joining the top and bottom support surfaces about a
constant rounded profile that extends the length and width of
the pad, the pad being made of a cellular material; and cleav-
ing a plurality of holes with each hole having an axial exten-
sion transverse to the top and bottom support surfaces and
extending through the thickness to define an opening on the
top and bottom support surfaces, the plurality of holes includ-
ing a constant circular cross section having a diameter of %
inch or greater.

[0011] A more complete understanding of the disclosure
can be obtained by reference to the following detailed
description of the embodiments thereof in connection with
the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The above and other objects, features and advan-
tages of the present invention will become more apparent
from the following detailed description when taken in con-
junction with the accompanying drawings in which:

[0013] FIG. 1 is a perspective view of a pillow in accor-
dance with an embodiment;

[0014] FIG.2is across-sectional view of the pillow of FIG.
1 in accordance with an embodiment; and

[0015] FIG. 3 is a simplified cross-sectional view of a pil-
low under compression in accordance with an embodiment.

DETAILED DESCRIPTION

[0016] FIG. 1 is an illustration of a pillow 100 in accor-
dance with an embodiment. The pillow 100 includes a main
body or pad 102 having a top support surface 104, a bottom
support surface 106 and rounded ends 108 joining the top and
bottom support surfaces of the pillow 100 particularly about
arounded profile. The top surface 104 and bottom surface 106
provide two flat, opposed support surfaces on the pad 102.
The pad 102 may be made of a cellular material, such as
polyurethane foam. The pad may have a thickness as desired,
for example, the thickness may be between about 2 inches to
about 10 inches.

[0017] The size of the pillow 100 may vary. It should be
understood that the dimensions of pillow 100 may vary, but
should be large enough to support the inclusion of large
diameter holes as described below. It should also be under-
stood that the pillow 100 has a constant rounded profile that
extends the length and width of the pad 102. The rounded
ends of'the pillow joining the top and bottom support surfaces
has no recessed areas where a thickness of the pad decreases
progressively towards a single edge of the pad. This means
that each edge of the pad has consistently the same rounded
profile.

[0018] As shown in FIGS. 1 and 2, the pillow 100 includes
a plurality of holes or channels 110 defined to extend verti-
cally through the pad 102 between the top surface 104 and the
bottom surface 106. Each hole 110 of the plurality of holes,
has an axial extension transverse to the top and bottom sup-
port surfaces 106 and 108 and extends through the thickness
of the pad to define an opening 206 on the top and bottom
support surfaces.

[0019] In fabricating the pillow 100, the holes 110 are
cleaved or cut into the pad 102. The cloven holes 110 are
made completely through the entire thickness of the pad 102.
As shown FIG. 2, the removal of material from the pad 102 to
create the holes 110, exposes sidewalls 202 of the holes 110.
The sidewalls 202 define a void or space 204 having an
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opening on each surface 104 and 106 of the pad. A method of
forming the pillow 100 includes providing a pad having a
thickness, a top support surface, a bottom support surface and
rounded ends joining the top and bottom support surfaces.
The plurality ofholes are cleaved or cut with each hole having
an axial extension transverse to the top and bottom support
surfaces and extending through the thickness to define an
opening on the top and bottom support surfaces.

[0020] It is important that the holes 110 be of a relatively
large diameter and are formed completely through the foam
pillow 100 to provide the desired higher level of suppleness in
the lateral and horizontal directions. In one embodiment, the
holes 110 may have a diameter that ranges from between
about 0.25 in. to about 1 inch. For example, it has been found
that holes 110 with diameters of % in. or larger, produce a
disproportionate softness or suppleness laterally, compared
to the vertical softness of the pillow 100. Thus, in one embodi-
ment, the plurality ofholes each have a constant circular cross
section having a diameter of % inch or greater. Although the
diameters of the holes are at least %4 inch, the diameters may
be made to vary from each of the other holes.

[0021] As shown in FIG. 1, in one embodiment, the holes
110 may be evenly and symmetrically distributed on the pad
102. In alternative embodiments, the holes 110 may be dis-
tributed in alternative layouts. For example, the pillow 100
may be made with large holes distributed toward a central
area of the pillow, and larger diameter holes toward a periph-
eral area of the pillow. By varying the diameter of holes 110
and/or their density of distribution, the pillow 100 may be
made a more flexible pillow. The variableness of the size and
distribution of the holes 110 provides for the mechanical
characteristics of the pillow 100 to be maximized for both the
vertical softness and horizontal suppleness. In one embodi-
ment, the holes 110 may be distributed from between about 1
inch to about 4 inches on center.

[0022] Because there is increased horizontal suppleness
created by the large diameter through holes 110, the pillow
110 can provide support to a person sleeping on his stomach,
back or side, without a change in the profile of the pillow 100.
There is no need to create a recessed or tapered area on the
pad, since the pad is capable of supporting the head and neck
of a person while being compressed enough on other areas of
the pillow to support the shoulders of a person lying on his
side, for example.

[0023] As shown in FIG. 3, when placed under a compres-
sive load C, the side walls 202 of the holes 110 collapse
laterally into the space or void 204 created by the holes. The
increased diameter holes allows more of the material of the
pad 102 to move laterally into the hole space 204 to a degree
that not only affects the vertical softness of the pillow, but that
enhances the horizontal softness as well.

[0024] This inclination toward lateral compression results
due to the combined effects of:

[0025] (1) Removal of a predetermined amount of mate-
rial from within the holes 110 (for example, the volume
of a cylinder 34" diameter or greater); and

[0026] (2) The lateral collapse of the holes 110 into the
hole space.

[0027] Pillows that function in this manor are a departure
from shaped pillows used to produce cervical neck support in
the vertical direction that are so common. In the more com-
mon pillows, the density of the pillow itself is varied in a
discrete manner vertically along the thickness thereof.

Casper Sleep Inc.
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[0028] The pillow 100 with the larger diameter holes 110
that pass entirely though the pillow, allows for healthy indi-
viduals to pull the pillow, for example, laterally into the space
between the shoulder and head.

[0029] While the present invention has been shown and
described with reference to specific embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the spirit and scope of the invention.

What is claimed is:

1. A pillow comprising:

amain body having a top support surface, a bottom support
surface and rounded ends joining the top and bottom
support surfaces about a rounded profile having no
recessed areas where a thickness of the man body
decreases progressively towards an edge of the main
body, the main body made of a cellular material; and

a plurality ofholes defined to extend through the main body
and include openings on the top and bottom support
surfaces, the holes including a constant circular cross
section having a diameter of % inch or greater.

2. The pillow of claim 1, wherein the plurality of holes are

evenly and symmetrically distributed on the main body.

3. The pillow of claim 1, wherein plurality of holes are
distributed in non-symmetrically on the main body.

4. The pillow of claim 1, wherein the diameter of each hole
is 5/8 inch or greater and varies from each other hole of the
plurality of holes.

5. A pillow comprising:

a pad having a thickness, a top support surface, a bottom
support surface and rounded ends joining the top and
bottom support surfaces about a rounded profile, the pad
having no recessed areas where a thickness of the man
body decreases progressively towards a single edge of
the pad, the pad made of a cellular material; and

a plurality of holes, each hole having an axial extension
transverse to the top and bottom support surfaces and
extending through the thickness to define an opening on
the top and bottom support surfaces, the plurality of
holes including a constant circular cross section having
a diameter of %4 inch or greater.

6. The pillow of claim 5, wherein the plurality of holes are

evenly and symmetrically distributed on the pad.

7. The pillow of claim 5, wherein plurality of holes are
distributed in non-symmetrically on the pad.

8. The pillow of claim 5, wherein the diameter of each hole
varies from each other hole of the plurality of holes.

9. A method of forming a pillow comprising:

providing a pad having a thickness, a top support surface, a
bottom support surface and rounded ends joining the top
and bottom support surfaces about a constant rounded
profile that extends the length and width of the pad, the
pad made of a cellular material; and

cleaving a plurality of holes with each hole having an axial
extension transverse to the top and bottom support sur-
faces and extending through the thickness to define an
opening on the top and bottom support surfaces, the
plurality of holes including a constant circular cross
section having a diameter of % inch or greater.
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court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclesed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.5.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

COOLING PILLOW

First Named Inventor/Applicant Name:

Marc L. Werner

Filer:

Courtney Jason Miller/Teresa Scharf

Attorney Docket Number:

44980-0488

Filed as Small Entity

Filing Fees for ex parte reexam

Description Fee Code Quantity Amount Suz-s'l'g(t;)l in
Basic Filing:
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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s e . Sub-Total in
Description Fee Code Quantity Amount USD($)
Miscellaneous:
REQUEST FOR EX PARTE REEXAM- STREAMLINED 2831 1 2520 2520
Total in USD ($) 2520
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Electronic Acknowledgement Receipt

EFS ID: 48137653
Application Number: 90015251
International Application Number:
Confirmation Number: 3989

Title of Invention:

COOLING PILLOW

First Named Inventor/Applicant Name:

Marc L. Werner

Customer Number:

69082

Filer:

Courtney Jason Miller/Teresa Scharf

Filer Authorized By:

Courtney Jason Miller

Attorney Docket Number: 44980-0488
Receipt Date: 12-JUN-2023
Filing Date:
Time Stamp: 15:27:20

Application Type:

Reexam (Third Party)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $2520

RAM confirmation Number E20236BF48398472

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:
Document . e . File Size(Bytes Multi Pages
Document Description File Name ( y V - . 9
Number Message Digest | Part/.zip| (if appl.)
383927
1 Transmittal Letter Request_Fo'r_Rleeanmlnztfmn_ no 4
ransm]tta - Orm.p 2fc614aad73d9%a43a5653d7ecf85f504f2d9
eela
Warnings:
Information:
289742
Receipt Original Ex Parte Reexamination -
2 by 3rd party fewer then 40 Pages Rule Request_for_Reexamination_U no 12
$10842301.pdf
1.20(Q)(1) a776e81386420793e9a327e30baf359%4e13]
c56a
Warnings:
Information:
2457493
3 Non Patent Literature EXthItSisubmltte.d7V§/|th7Req no 14
uest_for_Rexamination.pdf
4f2af3ef61a67135f6e571cae4bS5d66c996b
Warnings:
Information:
128841
4 Reexam Certificate of Service Cert|f|cate_ofTSerV|ce_Reexam| no 2
nation.pdf
26ba06410bdb0e60a61acad077a0750b6f42]
Warnings:
Information:
1516235
Copy of patent for which reexamination| Patent_to_be_Reexamined_US
5 . d r: no 16
1S rEqUESte 1 0842301 p 1d417e93841ddc291b3c8170a9c05d0db8
31656
Warnings:
Information:
726533
6 Other reference-Patent/Application/ US1029352682.PDF no 19
Search Documents
f1f5a27a3e95aac4féee77a184397ee6c60b
326a
Warnings:
Information:
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1894357
7 Other reference-Patent/Application/ US20080233368A1.PDF no 20
Search Documents
0628ce0c64991bbce2f641b249cfeal583ffa|
e5c
Warnings:
Information:
523764
3 Other reference-Patent/Application/ US20110061167A1 PDE no 6
Search Documents
d3caa917939feb4d7b08759e04€a491c5c0
e8cd7
Warnings:
Information:
974259
5 Reexam - Change in Power Attorney for Reexamination_POA. pdf no ]
Third Party Requester
603c93f0a5ec003aef4eae53e1af0832b1f1a)
ad7
Warnings:
Information:
746701
Reexam - Info Disclosure Statement .
10 xam - o Lisciosu Third_Party_IDS.PDF no 4
Filed by 3rd Party
9bc3c91d8debcf4f645411e462f714cb00a

Warnings:

Information:

38276
11 Fee Worksheet (SB06) fee-info.pdf no 2
f3bc0cf7f3add3fb5c98e66d417035681c49
e2c9
Warnings:
Information:
Total Files Size (in bytes):l 9680128
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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Litigation Search Report CRU 3999

Reexamination Control No. 90/015,251

To: EXAMINER

Location: REMO04C71

Art Unit: 3999

Date: 15 June 2023

From:

Location:

Phone:

E-mail:

MANUEL SALDANA

REMO04C71

571-272-7740

MANUEL.SALDANA@USPTO.GOV

Search Notes

NO LITIGATION FOUND FOR US PAT. 10,842,301

1. Performed a KeyCite Search in Westlaw, which retrieves all history on the patent including any

litigation.

2. Performed a search on the patent in Lexis CourtLink for any open dockets or closed cases.

3. Performed a search in Lexis in the Federal Courts and Administrative Materials databases for

any cases found.

4. Performed a search in Lexis in the IP Journal and Periodicals database for any articles on the

patent.

5. Performed a search in Lexis in the news databases for any articles about the patent or any
articles about litigation on this patent.

Paper No. 20230615
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\\\§ LexisNexis

3

User Name: Manue! Saldana

Date and Time: Wednesday, June 14, 2023 6:26:00 AM EDT
Job Number: 189224274

Documents (4}

1 1
Client/Matter: -None-
Search Terms: 10842301 OR 10,842,301

Search Type: Terms and Conneclors
Narrowed by:

Content Type Narrowed by
News -None-

2. U8 Yo W
Client/Matter: -None-
Search Terms: 10842301 OR 10,842,301
Bearch Type: Terms and Connectors
Narrowed by:

Content Type Narrowed by
News -None-
3. Heas
ClientiMatter: -None-
Search Terms: 10842301 OR 10,842,301

Search Type: Terms and Connectors
Narrowed by:

Content Type Narrowed by
News -Nahe-
4. N

NS I DR
N SN sy Sty

Client/Matter: -None-
Search Terms: 10842301 OR 10,842,301
Search Type: Terms and Conneclors

Narrowed by:

Content Type Narrowed by
News -None-

R by 8

Manuel Saldana
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Targeted News Service

November 25, 2020 Wednesday 5:55 AM EST

Copyright Z020 Targeted News Service LLC Al Rights Reserved
Length: 336 words
Byline: Targeled News Service

Dateline: Alexandtia, Va.

Body

ALEXANDRIA, Va., Nov. 25 -- Werner Media Farlners, Plantation, Florida, has been assigned a patent (No.
10,842,301, initially filed Sept. 28, 2017} developad by Marc L. Werner, Plantation, Florida, for a cooling pillow.

The full-text the be at

of patent can

found

The abstract states: "A cocling pillow generates a gust of cooled air when compressed. A solid, resilient,
compressible foam block forms a corg of the cooling pillow. A phase change material layer adhered to a surfaca of
the foam block, Holes can be formed in the foam block 1o enhance the feetl of the pillow and o improve the speed at
which air is displaced when the cooling pillow is compressed. A pillow protector encloses of lightweight breathable
material encloses the foam block. The pillow protector prevents the foam block and cooling tayer from being
abraded during insertion and ramoval from a pillow case. The pillow case encloses the pillow protector, which in
tour holds the foam block and cooling layer. The pillow case has a breathable surface. The breathable surface is
oriented to overly the cooling fayar. A performance material can be used to form the breathable surface. To use the
cooling pillow, the cooling pillow is oriented with the cooling layer and the breathable surface facing upward. The
user then rests tis of her head on the top of the pillow and compresses the cooling pillow with the weight of his or
her head. As the pillow compresses, air is displaced and is cooled by the phase change material in the cooling
layer. The result is a gust of cooled air against the user's head and neck.”

Written by Javanti Behera; edited by Sudarshan Harpal.

For move information abott Targeted News Service federal patent awards please contact: Myron Struck, Editor,
Direct: 703/866-4708, Ceil: 703/304-1837, & 8

JB11268H1125-1393873 C22-SUharpal

Load-Date: November 25, 2020

Manue! Saldana
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{JS Fed News

November 25, 2020 Wednesday GENERAL_EDIT_CORRECTION ERROR Document 1D 458 Has error Validate
old format failed - Input Date invalid - 00:45: Unparseable date: "00:45" EST

Copyright 2020 HT Media Lid. Al Rights Reserved
Length: 340 words
Dateline: ALEXANDRIA, Va.

Body

ALEXANDRIA, Va., Nov, 25 -- United Stales Patent no. 10,842,307, issued on Nov. 24, was assigned to Werner
Media Partners LLC (Plantation, Fla.}.

"Cooling pillow” was invented by Marc L. Wemer (Plantation. Fla.). According io the absiract® released by the U.S.
Patant & Trademark Office: "A cooling pillow generates a gust of cooled air when compressed. A solid, resilient,
compressible foam block forms a core of the cooling pillow. A phase change material layer adhered to a surface of
the foam block.

Holes can be formed in the foam block o enhance the feel of the pillow and to improve the speed at which air is
displaced when the cooling pillow is comprassed. A pillow protector enclases of lightweight breathable material
encloses the foam block. The pillow protector prevents the foam block and cooling layer frony being abraded during
insertion and removal from a piliow case. The pillow case encloses the pillow protecior, which in tour holds the foam
block and cooling layer. The pillow case has a breathable surface. The breathable surface is oriented to overly the
cooling laver. A performance material can be used to form the breathable surface. To use the cooling pillow, the
cooling pitlow is oriented with the cooling layer and the breathable surface facing upward, The user then rests his or
her head on the top of the pillow and compresses the cooling pillow with the weight of his or her head. As the pillow
compressss, air is displaced and is ceooled by the phase change material in the cooling layer. The result is a gust of
cocled air against the user's head and neck." The patent was filed an Sept. 28, 2017, undar Application Nao.
15/716,475.  “For  further  information, including  images. charls  and  iables, please  visil

2R

¥ For any query with

Ha
FRR%

respect to this article or any other content requirement, please contact Editor at o

Load-Date: November 25, 2020

et of Dnetsasat
AN QY L3DLWBWN
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impact Financial News

November 27, 2020 Friday

Copyright 2820 impact Media Limited Al Rights Reserved

\\\\\\ \\\ :
\\\\\\ N \\\\
N \\

\\\\\

SN R N
\§o®“ o

Length: 291 words

Body

ALEXANDRIA, Va: Werner Media Pariners LLC has been granted a pateni no. 10,842,301 on November 24, 2020,
by United States Patent And Trademark Office. The patent has been granted for "Cooling pillow"inventors: Werner;
Marc L. {Plantation, FL)Assignee: Wemer Media Partners LLC (Plantation, FL} {Florida)According to the abstract
released by the U.5 Patent & Trademark Office: "A cooling pillow generates a gust of cooled alr when compressed.

A solid, resilient, compressible foam block forms a core of the cooling pillow. A phase change material layer
adhered {o a surface of the foam block. Holes can be formed in the foam block to enhance the feel of the pillow and
o improve the speed at which air is displaced when the cooling pillow is compressed. A pillow protector encloses of
lightweight breathable matetial encloses the foam block. The pillow protector prevents the foam block and cooling
layer from being abraded during insertion and removal from a pillow case. The pillow case encloses the pillow
protector, which in tour holds the foam block and cooling fayer. The pillow case has a breathable surface. The
breathable surface is oriented to overly the cooling layer. A performance material can be used to form the
breathable surface. To use the cooling pillow, the cooling pillow is oriented with the cocling layer and the breathable
surface facing upward. The user then rests his or her head on the top of the pillow and compresses the cooling
pillow with the weight of his or her head. As the pillow compresses, alr is displaced and is cooled by the phase
change material in the coeling layer. The result is a gust of cooled air against the user's head and neck."The patent
was filed on Septembear 28, 2017 by Application No. 15/718,475

Load-Date: November 27, 2020

Manue! Saldana
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Targeted News Service

November 25, 2020 Wednesday 2:03 PM EST

Copyright 2020 Targeted News Senvice LLC All Rights Ressrved
Length: 5023 words
Byline: Targeled News Service Targeted News Service

Dateline: Alexandria, VA.

Body

ALEXANDRIA, Va., Nov. 25 -- The following federal patents were awarded to inventors in Florida.

P

Lifesaving Systems Assigned Patent for Quad Lock Release Device

ALEXANDRIA, Va., Nov. 25 -- Lifesaving Systems, Apollo Beach, Florida, has been assigned a patent {No.
10.844 932, initially filed May 29, 2018} developed by Samuel Gene Maness, Apolic Beach, Florida, for a "quad
lock release device” The full-text of the patent can be found at -

s

Risk Transfer IP Assigned Patent for Method for Valuation Acquisition, Management of insurance Policies

ALEXANDRIA, Va., Nov. 25 -- Risk Transfer P, Orlando, Florida, has been assigned a patent (No. 10,848,801,
initially filed Aug. 31, 2018) developed by two co-inventors for 3 "system and method for valuation, acquisition and
management of insurance policies.” The co-inventors are Paul R. Hughes, Orlando, Florida, and Dino A. Fabrizio,
Davenport, FloridaThe fulltext of the patent can be found at

Florida State University Research Foundation Assigned Patent for Temperature, Pressure Sensors

ALEXANDRIA, Va., Nov. 25 -- Florida Siate University Research Foundation, Tallahassee, Florida. has been
assigned a patent (No. 10,845,211, initially filed Jan. 5, 2018) developed by three co-inventars far “temperature and
pressure sensars and methods.” The co-inventors are Chengying Xu, Tallahasses, Florida, Amanda Schrand, Eglin
AFB, Florida, and Reamonn Soto, Dayiona Beach, Florida.The fuli-text of the pafent can be found at

Barfield Assigned Patent for Remote Application Update of Measurement Device Field Firmware

Manue! Saldana
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U.8. Patents Awarded to inventors in Florida (Nov. 25)

ALEXANDRIA, Va., Nov. 25 -- Barfield, Miami, Florida, has been assigned a patent {No. 10,846,078, initially filed
Oct. 11, 2017} developed by three co-inventors for a “remote application update of measurement device field
firmware." The co-inventors are Lewes Delaware Wingate Jr., Miami, Florida, Alexis Rodriguez Reyes, Jacksonville,
Florida, and Maria Mercedes Gonzalez, Miami Lakes, Florida.The fulltext of the patent can be found at

Y TN

Luminar Technologies Assigned Patent for Lidar System with Semiconductor Optical Amplifier

ALEXANDRIA, Va.,, Nov. 25 -- Luminar Technologies, Orlando, Florida, has been assighed a patent {No.
10,845,480, initially filed Feb, 7, 2020) developed by five co-iventors for a "lidar system with semiconductor optical
amplifier.” The co-inveniors are Lawrence Shah, Winter Park, Florida, Jason M. Eichenhoiz. Orlande, Florida,
Joseph G. LaChapelle, Philomatii, Oregon, Alex Michas! Sincore, Orlande, Florida, and Cheng Zhu, Orlando,
Florida.The full-text of the patent can be found at Alesiea® : oeinogingd

GG

S.R. Technologies Assigned Patent for Airborne Antenna Ground Projection

ALEXANDRIA, Va., Nov. 25 -- S.R. Technologies, Sunrise, Florida, has been assigned a patent {(No. 10,845,403,
initially filed March 19, 2019) developed by three co-inventors for an "airborne antenna ground projection.” The co-
inventors are Steven M. Romanow, North Lauderdale, Florida, Mark Passler, Boca Raton, Florida, and Graham K.
Smith, Boca Raton. Florida. The fuli-text of the patent can be found at Hifpudes S Hof

Meira Electronics Assigned Patent for Stari Stop Override Module

ALEXANDRIA, Va., Nov. 25 -- Metra Electronics, Holly Hill, Florida, has been assigned a patent {No. 10,844,821,
initially filed Jan. 2, 2020} developed by two co-inventors for a "start stop overtide module.” The co-inventors are
Charles David Daly, Holly Hill, Florida, and William H. Jones Jr., Holly Hill, Florida. The full-text of the patent can be
found al 3 &

S

Fefese

Florida State University Research Foundation Assigned Patent for Methods of Making Metal Halide Perovskiles

ALEXANDRIA, Va., Nov. 25 -- Florida Slate University Research Foundation, Tallahassee, Florida, has been
assigned a patent (No. 10,844 083, initially filed Jan. 4, 2018) developed by three co-inventors for "methods of
making metal halide perovskites." The co-inventors are Biwu Ma, Tallahassee, Florida, Chenkun Zhou,
Tallahassee, Florida, and Zhao Yuan, Tallhassee, Florida.The full-text of the patent can be found at

Manuel Saldana
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U.8. Patents Awarded to inventors in Florida (Nov. 25)

ConnectVise Assigned Patent for Businass Management Using Product Data with Product Classes

ALEXANDRIA, Va., Nov. 25 - ConnectiWise, Tampa, Florida, has been assigned a patent {No. 10,848,638, initially
filed June 7, 2019) developed by three co-inventors for "systerns and methods for business management using
product data with product classes.” The co-inventors are Arnold Bellini i, Tampa, Florida, Linda Brotherton,
Tampa, Florida, and Robert Isaacs, Tampa, Florida.The fulltext of the patent can be found at

Magic Leap Assigned Patent for Systems for Diagnosing Contrast Sensitivity

ALEXANDRIA, Va., Nov. 25 -- Magic Leap, Plantation, Florida, has been assigned a patent (No. 10,845.602,
initially filed Aug. 12, 2018) developed by six co-inventors for "methods and systems for diagnosing contrast
sensitivity.” The co-inventors are Nicole Elizabeth Samec, Fort Lauderdale, Florida, John Graham Macnamara,
Plantation, Florida, Christopher M. Harrises, Nashua, New Hampshire, Brian T. Schowengerdt, Seattle,
Washingion, Rony Abovilz, Weslon, Florida, and Mark Baerenrodi, Millbras, California. The full-text of the patent
can he found at M

P

Altor Bioscience Assigned Patent for HIV VPR-Specific T-Cell Receptors

ALEXANDRIA, Va., Nov. 25 -- Altor Bioscience, Miramar, Florida, has been assigned a patent (No. 16,844,107,
initially filed July 25, 2017) developed by four co-inventors for "HIV VPR-specific T-cell receptors.” The co-inventars
are Marilyn Fernandez, Surfside, Florida, Bai Liu, Cooper City, Florida, Warren Marcus, Miramar, Florida, and Hing
C. Wong, Wesion, Florida.The fulltext of the patent can be found at S

Schroth Safaty Products Assigned Patent for Monument Mounted Airbag

ALEXANDRIA, Va., Nov. 25 -- Schroth Safety Products, Pompano Beach, Florida, has been assigned a patent {No.
10,843,651, initially filed Oct. 23, 2017} developed by five co-inventors for a monument mounted airbag. The co-
inventors are Mark Edward Deevey, Coral Springs, Florida, Bryant Earf Williams, Sunrise, Florida, Stephen Bryant
Adkins, Coral Springs, Florida, Ahad M. Zadsh, Rochester, Michigan, and Brian Hansen, Oxford, Michigan. The full-
text of the patent can be found at

RNERN

TSSO Products Assignad Patent for Parallel, Sguare Alignment Tool

ALEXANDRIA, Va., Nov. 25 -~ TSO Products, Fort Myers, Florida, has been assigned a patent {No. 10,843,368,
initially filed Dec. 18, 2019) developed by two co-inventors for "paraliel and square alignment tool.” The co-inventors
are Adolf Hans Friedebach, Fort Myers, Florida, and William D. Heidt, Columbus, Indiana. The full-lext of the patent
can be faund at e i

Manuel Saldana
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U.8. Patents Awarded to inventors in Florida (Nov. 25)

Magic Laap Assigned Patent for Generating New Frame Using Rendered Content

ALEXANDRIA, Va., Nov. 25 -- Magic Leap, Hollywood, Florida, has been assigned a patent {No. 10,846,012,
initially filed Ocl. 21, 2018} by three co-inventors for "generating a new frame using rendered content and non-
rendered content from a previous perspective.” The co-inventors are Reza Noural, Danville, California, Robert
Blake Taylor, Porter Ranch, California, and Michael Harold Liebencw, Loxahatchee, Florida. The full-text of the

found at &

University of South Florida Assigned Patent for Projection Material Procassing System

ALEXANDRIA, Va., Nov. 25 -- The University of South Florida, Tampa, Fiorida, has been assigned a patent {No.
10,843,415, initially filed Aug. 8, 2018) developed by two co-inventors for a "projection material processing system
and associated method of use." The co-inventors are Nathan Brad Crane, Luiz, Florida, and Justin Troy Nussbaum,
Tampa, FloridaThe fulltext of the patent can be found at

AAMP of Florida Assigned Patent for Wireless Configuration Automaotive

ALEXANDRIA, Va., Nov. 25 -- AAMP of Florida, Clearwater, Florida, has been assigned a patent (No. 10,848,800,
initially filed Jupe 28, 2018) by two co-inventors for a "wireless configuration and programming of automotive
affermarket peripheral interfacing modules." The co-inventors are Michael Lake, Seminole, Florida, Nathaniel Lee
Wincek, New Port Richey, Florida. The fulltext of the patent can be found at § oaif Enad

University of South Florida Assigned Patent for Predictive Model for Overall Network Security Risk

ALEXANDRIA, Va., Nov. 25 -- The University of South Florida, Tampa, Florida, has been assigned a patent {(No.
10,848,515, initially filed Dec. 1, 2017) by two co-inventors for a “predictive model for overall network security risk.”
The co-inventors are Nawa Raj Pokhrel, Tampa, Florida, and Chris P. Tsokos, Tampa, Florida. The full-lext of the
patent can be found at § aainanehed O

H. Lee Moffitt Cancer Center & Research Institure Assigned Palent for Breast Imaging Reporting

ALEXANDRIA, Va., Nov. 25 -- H. Lee Moffitt Cancer Center and Research institure, Tampa, Florida, has been
assigned a patent (No. 10,846,856, initially filad May 24, 2018) by three co-inventors for "hreast imaging reporting
and data sysiem (BI-RADS) tissue composition.” The co-inventors are John J. Heine, New Port Richey, Florida,

Manuel Saldana
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Thomas A. Sellers, Tampa, Florida, and Erin E. Fowler, Tampa, Florida. The full-text of the patent can be found at

Bongiovi Acoustics Assigned Patent for System for Digital Signal Processing

ALEXANDRIA, Va., Nov. 25 -- Bongiovi Acoustics, Port St Lucie, Florida, has been assigned a patent {(No.
10,848,867, initially filed Sept. 4, 2018) by three co-inventors for a "system and method for digital signal
procassing.” The co-inveniors are Anthony Bongiovi, Port St Lucie, Florida, Glenn Ze niker, Gameswl[e Féondq
dﬂd Phillip Fuller, New York The fulltext of the patent can be found at &

Antenna World Assigned Patlent for Wide Band Log Periodic Reflector Antenna for Cellular, Wifi

ALEXANDRIA, Va., Nov. 25 -- Antenna World, Doral, Florida, has been assigned a patent (No. 10,847,832, initially
filed March 18, 2018) developad by Raul J. Pla, Doral, Florida, for a "wide band log periodic reflector antenna for
cellular  and Wm "The full-text of the patent c¢an be found at

S.R. Technologies Assigned Patent for Airborne Antenna Pointing. Projection

ALEXANDRIA, Va., Nov. 25 -- 8.R. Technologies, Sunrise, Florida, has been assigned a patent {No. 10,847,868,
initially Tiled March 18, 2018} by three co-inventars for "airbome antenna pointing and projection,” The co-inventors
are Mark Passler, Boca Raton, Florida, Graham K. Smith, Boca Raton, Florida, and Steven M. Romanow, Neﬁh
Lauderdale, Florida.The fulltext of the patent can be found at

ReliaQuest Holdings Assigned Patent for Threat Mitigation System, Method

ALEXANDRIA, Va., Nov. 25 -- ReliaQuest Holdings, Tampa, Florida, has been assigned a patent (No. 10,848,512,
initially filed June 5, 2019) by four co-inventors for "threat mitigation system and method.” The co-inveniors are
Brian P. Murphy, Tampa, Florida, Jog Partiow, Tampa, Florida, Colin O'Connor, Tampa Flori da am:i Jason Pfe:ﬂ‘er
Tampa Florida.The fulltext of the patent can be found at

Florida international University Assigned Patent for Revocation Management in AMI Network

ALEXANDRIA, Va., Nov. 25 - Florida International University, Miami, Florida, has been assigned a patent {(No.
10,848,481, initiaily filed May 15, 2020} by two co-inventors for "systems and methods for revocation management
in an AMI network.” The co-inventors are Mumin Cebe, Miami, Florida, and Kemal Akkaya, Miami, Florida. The full-
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text of the patent can be found at

University of Central Florida Research Foundation Assigned Patent for Synchronous Sampling BDC Link Voltage
Coritrol for Microinverters

ALEXANDRIA, Va., Nov. 25 - The University of Central Florida Research Foundation, Orlando, Florida, has been
assighed a patent {No. 10,848,057, initially filed Aug. 20, 2018) by two co-inventors for a "synchronous sampling
DC link voltage control for microinverters.” The co-inventors are Seved-Milad Ta\.'ebs Or anda F!onda and issa
Batarseh Orfando, Florida.The full-text of the patent can be found at

Blue Horizon innovations Assigned Patent for Advanced Dielectric Energy Storage Device

ALEXANDRIA, Va., Nov. 25 -- Blue Horizon Innovations, Coconut Creek, Florida, has been assigned a patent {No.
10,847,325, initially filed June 28, 2019) developed by David L. Frank, Highland Beacly, Florida, for an "advanced
dielectric energy slorage device and method of fabrication."The full-text of the patent can be found at

University of South Florida Assigned Patent for Use of Ketone Esters for Prevention

ALEXANDRIA, Va., Nov. 25 -- The University of South Florida, Tampa, Florida, has been assigned a patent (No.
10,842,767, initially filed Nov. 12, 2013) developed by four co-inventors for "use of kelone esters for prevention of
CNS exygen toxicity." The co-inventors are Dominic Paul D'Agostine, Tampa, Florida, Jay B. Dean, Land O' Lakes,
Florida, Raffacle Pilla, Tampa, Florida, and Patrick Arnold, Champaign, lilinois. The full-text of the patent can be
fﬁund

ReliaQuest Holdings Assigned Patent for Threat Miligation System, Method

ALEXANDRIA, Va., Nov. 25 -- ReliaQuest Holdings, Tampa, Florida, has been assighed a patent (No. 10,848,506,
initially filed June 5, 2019} by four co-inventors for a “"threat mitigation system and mathod.” The co-inventors are
Brian P. Murphy, Tampa Florida, Joe Partlow, Tampa, Florida, Colin O'Connor, Tampa Florida and Jasoﬂ Pfexffer
Tampa Florida.The full-text of the patent can be found at

7

University of South Florida Assigned Patent for Nutraceutical Co-Crystal Compositions
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ALEXANDRIA, Va., Nov. 23 -- The University of South Florida, Tampa, Florida, has been assigned a patent (No.
10,842,797, initially filed May 24, 2018} developed by eight co-inventors for nutraceutical co-crystal compositions.
The co-inventors are Michael John Zaworotko, Parteen, Ireland, Heather Clarke, Tampa, Flarida, Arora Kapildey,
Niantic, Connecticut, Padmini Kavury, Fitchburg, Massachusetts, Roland Douglas Shytle, Large, Florida, Twarita
Puiari, Tampa, Florida, Lissette Marshall, Tampa, Florida, and Tien Teng Ong, Singapore, Singapore.The full-text of
the can be

ek

Lensar Assigned Patent for Method for Treating Structure of Human Lens

ALEXANDRIA, Va., Nov. 25 -- Lensar, Orlando, Fiorida, has been assigned a patent {(No. 10,842,875, initially filed
Jan. 20, 2006} developed by four co-inventors for a "system and method for treating the structure of the human lens
with a laser.” The co-inventors are Rudolph W. Frey, Maitland, Florida, Gary P. Gray, Grlando, Florida, Dennis R,
Pape, Orlando, Florida, and Jerome Kuszak, Oak Park, lllinois. The fuill-text of the patent can be found at

TracFone Wireless Assigned Patent for Modifying Settings on Wireless Devices

ALEXANDRIA, Va., Nov. 25 -- TracFone Wireless, Miami, Florida, has been assigned a patent {(No. 10,848,931,
initially filed April 23, 2018) by two co-inventors for a "system and method for modifying settings on wireless
devices.” The co-inventors are Satish Ramprasad, Miami, Florida, and Sergio Rivera, Miami, Florida. The full-text of
he found

fefed

ReliaQuest Holdings Assigned Patent for Threat Mitigation System, Method

ALEXANDRIA, Va., Nov. 25 -- ReliaQQuest Holdings, Tampa, Florida, has been assigned a patent (No. 10,848,513,
initiadly filed June 6, 2019} by four co-inventors for a "threat mitigation system and method.” The co-inventors are
Brian P. Murphy, Tampa. Florida, Joe Partiow, Tampa, Florida, Colin Q'Connor, Tampa Florida, and Jason Plaiffer,
Tampa Florida.The fulltext of the patent can be found at

Encell Technology Assigned Patent for Electrolyte for Nickel-iron Battery

ALEXANDRIA, Va., Nov. 25 -- Encell Technology, Alachua, Florida, has been assigned a patent {No. 10,847,843,
initially filed Feb. 6, 2014} by four co-inventors for an "elecirolyte for a nickel-iron battery.” The co-inventors are
Randy Gene Ogg, Newberry, Florida, Phit Bennett, Waldo, Florida, Alan Seidel, ngh Spnngs Floma aﬂd Paui
bxfford Cape Coral, Florida.The fulltext of the palent can be found at §
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Florida institute for Human & Machine Cognition Assigned Patent for Actuator-Based Exercise

ALEXANDRIA, Va., Nov. 25 -- Florida Institute for Human and Machine Cognition, Pensacola, Florida, has been
assigned a patent (No. 14,843,041, initlially filed May 24, 2019) developed by four co-inventors for an "actuator-
based exercise and training device." The co-inventors are Tyson Cobb, Pensacola, Florida, Travis Craig,
Pensacola, Florida, Jeremy Gines, Pensacola, Florida, and Peter Neuhaus, Pensacola, Florida. The full-text of the
patent be found at } ¢

o .

Bongiovi Acoustics Assigned Patent for System, Method for Digital Signal Processing

ALEXANDRIA, Va., Nov. 25 - Bongiovi Acoustics, Port St Lucie, Florida, has been assigned a patent {No.
10,848,118, initially fled April 14, 2020} by four co-invernttors for a "system and method for digital signal processing.”
The co-inventors are Anthony Bongiovi, Port St. Lucie, Florida, Glenn Zelniker, Gainesvilte, Florida, Phillip Fuller,
and Ryan Copt, Port St Lucie, Florida.The fulldext of the patent can bs found at

Magic Leap Assigned Patent for Using Passable World Model for Augmented or Virtual Reality

ALEXANDRIA, Va,, Nov. 25 -- Magic Leap, Hollywood, Florida, has been assigned a patent {(No. 10,846,830,
initially filed May 7, 2015) developed by Samuel A. Miller, Hollywouod, Florida, for "using passable world model for
augmentad or virtual reality."The full-text of the patent can be found at

& v

Aorlic innovations Assigned Patent for Device for Endovascular Aortic Repair

ALEXANDRIA, Va., Nov. 25 -- Aorlic innovations, Boca Raton, Florida, has been assigned a patent (No.
10,842,855, initially filed Jan. 8, 2020) developed by Al Shahriari, Boca Raton, Florida, for a “device for
endovascuiar aortic repair and method of using the samea.” The full-text of the patent can be found at

Biomet 31 Assigned Patent for Dental System for Developing Custom Prostheses

ALEXANDRIA, Va.,, Nov, 25 — Biomst 3i, Palm Beach Gardens, Florida, has been assigned a patent {No.
10,842,598, inttially filed Aug. 31, 2018} developed by four co-inventors for a "dental system for developing custom
prostheses through scanning of coded members.” The co-inventors are Zachary B. Suttin, West Palim Beach,
Florida, Ross W Towse, San Marcos, California, Gretchen B Wilson, West Palm Beach, Florida, and Miguel
Montero, Boynion Beach, Florida. The full-text of the patent can be found at
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Citrix Systems Assigrnied Patent for Consistent Enforcement Policy Across Different Saa$ Applications

ALEXANDRIA, Va., Nov. 25 - Citrix Systems. Fort Lauderdale, Florida, has been assigned a patent {No.
10.848,571, initially filed Sept. 24, 2018) by two co-inventors for "systems and methods for consistent enforcement
policy across different SaaS applications via embedded browser.” The co-inventors are Christopher Fleck, Fort
Lauderdale, Florida, and Jaroen Mattijs van Rolterdam, Fort Lauderdale, Florida. The full-text of the patent can be
found at ¢

Med-Genesis Assigned Patent for Biopsy Marker with Anchoring Capabilities

ALEXANDRIA, Va., Nov. 25 -- Med-Genesis, Clearwater, Florida, has been assigned a patent {No. 10,842.581,
initially filed May ?9 2020) developed by Frederick Ahari, Belleair Beach, Florida, for a "bmpsv marker with
anchormg capab;hnes T?“e full- text of the patem can be fc;urtd at §

N

SurGenTec Assigned Patent for Method for Determining Proper Screw

ALEXANDRIA, Va., Nov. 25 -- SurGGenTec, Boca Raton, Florida, has heen assigned a patent {No. 10,842,448,
initially filed June 30, 2017} developad by four co-inventors for a "device and method for determining proper screw
or implant size during orthopedic surgery.” The co-inventors are Andrew Shoup, Delray Beach, Florida, Sean Biro,
Boca Raton, Florida, Walter Biro, Boca Raton, Florida, and Travis Greenhalgh, Boca Raton, Florida. The full-text of
the found

Medtronic Xoemed Assigned Patent for Endotracheal Tube Apparatus

ALEXANDRIA, Va., Nov. 25 -- Medtronic Xomed, Jacksonville, Florida, has been assigned a paient {No.
10.842 437, initially filed Feb. 25, 2018} developed by 11 co-inventors for an endotracheal tube apparatus. The co-
inventors are David C. Hacker, Jacksonville, Florida, Maria Chatles Vijay Stanislaus, Irvine, California, Wenjeng L,
St Johns, Floride, Dwayne S. Yamasaki, St. Augustine, Florida, William C. Brunnett, Mission Viejo, California,
Kevin L. McFariin, 8t. Johns, Florida, James Britton Hissong, Jacksonville, Florida, Robert K. Vaccaro, Ponte Vedra
Beach, Florida, John M, Murphy, Jacksonville, Florida, Carla A. Pagotto, Ponte \f’edra Beaoh Flo da and Tmo
Schuler, Jacksonville, Flonida.The full-text of the patent can be found at § I

OrthaSensor Assigned Patent for Medial-Lateral Inser Sensing Systen

ALEXANDRIA, Va., Nov. 25 -- OrtheSensor, Dania Beach, Florida, has been assigned a patent (No. 10,842,432,
initially filed Sept. 5, 2018} developed by four co-inventors for a "medial-lateral insert sensing system with common
module and method therefor." The co-inventors are Gordon Goodchild, Coral Springs, Florida, Ryan Ortiz, Miramar,
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Florida, Andrew Chase, Chandler, Arizona, and Robert Chilton I, San Antonio, Texas.The full-text of the patent
be found

Werner Media Partners Assigned Patent for Cooling Pillow

ALEXANDRIA, Va., Nov. 25 -- Werner Media Partners, Plantation, Florida, has been assigned a patent {(No.
10,842 301, initiailly filed Sept. 28, 2017) developed by Marc L. Werner, Plantation, Florida, for a cooling pillow. The
full-text of the patent can be found at ¢ 30

"

Kailera Assigned Patent for Hydroponics Apparatus

ALEXANDRIA, Va., Nov. 25 -- Kalera, Orlando, Florida, has been assighed a patent {No. 10,842,085, initially filed
Feb. 21, 2018} developed by three co-inventars for "hydroponics apparatus, system and method.” The co-inventors
are Cristian lvanescu, Orlande, Florida, Cristian Eugen Toma, Orlando, Florida, and Michael Francis Quigley,
Qrange City, Florida.The fulldext of the patent can be found at

S

N

TARGETED NEWS SERVICE {founded 2004} features non-partisan 'edited journalism’ news briefs and information
for news organizations, public policy groups and individuals; as well as 'gathered’ public policy information,
including news releases, reporis, speeches. For more information contact MYRON STRUCK, editor,

=, Springfield, Virginia; 703/304-1897; fxips

-1400803

Load-Date: November 25, 2020
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

‘Alexandria, Virginia 22313-1450

WWW.uspto.gov

I REEXAM CONTROL NUMBER FILING OR 371 (c) DATE

| PATENT NUMBER |

90/015,251 06/12/2023

ULMER & BERNE LLP
ATTN: ALICIA PICKERING
312 WALNUT STREET
SUITE 1400

CINCINNATI, OHIO 45202

CONFIRMATION NO. 3989
REEXAMINATION REQUEST
NOTICE

AR B ATR T

NOTICE OF STREAMLINED REEXAMINATION REQUEST FILING DATE

(Third Party Requester)

Requester is hereby notified that the filing date of the request for reexamination is 06/12/2023, the date that the

filing requirements of 37 CFR § 1.510 were received.

A decision on the request for reexamination will be mailed within three months from the filing date of the request

for reexamination. (See 37 CFR 1.515(a)).

A copy of the Notice is being sent to the person identified by the requester as the patent owner. Further patent
owner correspondence will be the latest attorney or agent of record in the patent file. (See 37 CFR 1.33). Any
paper filed should include a reference to the present request for reexamination (by Reexamination Control

Number).

cc: Patent Owner
54962

Loren Donald Pearson
Pearson IP

333 SE 2nd Avenue
Suite 2000

Miami, FL 33131-2185

/pflewis/

Legal Instruments Examiner

Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900

page 1 of 1

Casper Sleep Inc.

Exhibit 1005 Page 121 of 142



GENTAND

e

UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.NSP1O g0V

[ REEXAM CONTROL NUMBER FILING OR 371 (c) DATE | PATENT NUMBER |
90/015,251 06/12/2023
CONFIRMATION NO. 3989
54962 REEXAM ASSIGNMENT NOTICE
Poarson b AR R RO
333 SE 2nd Avenue OC000000058383058
Suite 2000

Miami, FL 33131-2185 Date Mailed: 06/16/2023

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST

The above-identified request for reexamination has been assigned to Art Unit 3993. All future correspondence to
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit.

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of
record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent
receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is
unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36.

NOTICE OF USPTO EX PARTE REEXAMINATION PATENT OWNER STATEMENT WAIVER PROGRAM

The USPTO has implemented a pilot program where, after a reexamination proceeding has been granted a

filing date and before the examiner begins his or her review, the patent owner may orally waive the right to file a
patent owner's statement. See "Pilot Program for Waiver of Patent Owner's Statement in Ex Parte Reexamination
Proceedings," 75 FR 47269 (August 5, 2010). One goal of the pilot program is to reduce the pendency of
reexamination proceedings and improve the efficiency of the reexamination process.

Ordinarily when ex parte reexamination is ordered, the USPTO must wait until after the receipt of the patent
owner's statement and the third party requester's reply, or after the expiration of the time period for filing the
statement and reply (a period that can be as long as 5 to 6 months), before mailing a first determination of
patentability. The USPTO's first determination of patentability is usually a first Office action on the merits or a
Notice of Intent to Issue Reexamination Certificate (NIRC).

Under the pilot program, the patent owner's oral waiver allows the USPTO to act on the first determination
of patentability immediately after determining that reexamination will be ordered, and in a suitable case
issue the reexamination order and the first determination of patentability (which could be a NIRC if the
claims under reexamination are confirmed) at the same time.

Benefits to the Patent Owner for participating in this pilot program include reduction in pendency.

To participate in this pilot program, Patent Owners may contact the USPTO's Central Reexamination Unit
(CRU) at 571-272-7705. The USPTO will make the oral waiver of record in the reexamination file in an interview
summary and a copy will be mailed to the patent owner and any third party requester.

cc: Third Party Requester(if any)
ULMER & BERNE LLP

ATTN: ALICIA PICKERING

312 WALNUT STREET

SUITE 1400

CINCINNATI, OHIO 45202
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/pflewis/

Legal Instruments Examiner
Central Reexamination Unit 571-272-7705; FAX No. 571-273-9900
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6/16/23, 5:46 AM

Assignment Query System

Patent Assignment Abstract of Title

Total Assignments: 2
Appilication #: 15718473
PCT #: NONE

Filing Dt: 09/28/2017
Inti Reg #:

Patent #: 10842303
Publication #: US201801401:8

Issue Dt 11/24/2020
Puls Dt 05/24/2018

Inventor: Marc L. Werner
TFitle: Cooling Pillow
Assignment: 1

Reel/Frame: °

Conveyance:
Assignor:
Assignee:

Correspondeant:

Assignment:

Reel/Frame:

Conveyance:
Assignor:
Assignea:

Correspondent:

Received: Recorded: Mailed: Pages:
(34/29/2020 04/29/202¢ 04/30/2G20 4

ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
WERNER, MARC L, MR, Exec Dty 04/26/2020
WERNER MERIA PARTNERS, LLG

7143 W. BROWARD BLVD

PLANTATION, FLORIDA 33317-2215

PEARSON IP

333 SE 2ND AVE

SUITE 2000

MIAMI, FL 33131-2185

2

060833 / Received: Recorded:

2101 08/17/2022 (8/17/2022
SECURITY INTEREST (SEE DOCUMENT FOR DETAILS).
WERNER, MEDIA PARTNERS LLT

BOSENTHAL & R Lo ANG,

1370 BROADWAY

ZND FLOOR-LEGAL

NEW YORK, NEW YORK 10018

CsC

1090 VERMONT AVENUE NW, SUITE 430
WASHINGTON, DC 20005

Mailed: Pages:
08/18/2022 3

Exec Bt 08/15/2022

Search Results as of: 06/16/2023 05:46 AM

If you have any comments or questions concernin

https://ahd.uspto.gov/ahdstaffiindex.jsp?db=pat&app=15719475

¢ the data displayed, contact PRD / Assignments at 5
Wb interface last modified: Jun 28, 2017 v.2.8

71-272-3350.v.2.5
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

BIB DATA SHEET
CONFIRMATION NO. 3989

SERIAL NUMBER FILING or CLASS GROUP ART UNIT ATTORNEY
371(c) DATE DOCKET NO.
90/015,251 06/12/2023 005 3993 44980-0488
RULE
APPLICANTS |

WERNER MEDIA PARTENERS, LLC, Residence Not Provided:;
COURTNEY J. MILLER, COLUMBUS,, OH;

INVENTORS |
10842301, Residence Not Provided;
ATTN: ALICIA PICKERING ULMER & BERNE LLP, Residence Not Provided:;

** CONTINUING DATA **##*sessarsirricniniins
This application is a REX of 15/719,475 09/28/2017 PAT 10842301

*k FOREIGN APPLICATIONS khkhkkhhkkkhkkkhkkkkhkkkkkk
** |F REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **

Foreign Priority claimed Qves Ano | STATE OR SHEETS TOTAL |[INDEPENDENT
35 USC 118(ac) conditons met 1] (e | et ater COUNTRY [DRAWINGS| CLAIMS CLAIMS
Verified and ' 2 2
Acknowledged “Examiner's Signature | Toias
ADDRESS

Loren Donald Pearson

Pearson IP

333 SE 2nd Avenue

Suite 2000

Miami, FL 33131-2185

UNITED STATES
TITLE

COOLING PILLOW

U All Fees
U 1.16 Fees (Filing)

FILING FEE FEES: Authority has been given in Paper

RECEIVED |No. o charge/credit DEPOSIT ACCOUNT || 1:17 Fees (Processing Ext. of time)
0.00 No. for following: U 1.18 Fees (Issue)
U Other
U Credit

BIB (Rev. 05/07).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
90/015,251 06/12/2023 10842301 44980-0488 3989
54962 7590 06/22/2023 | EXAMINER |
Loren Donald Pearson
Pearson IP CLARKE, SARA SACHIE
333 SE 2nd Avenue
Suite 2000 | ART UNIT | PAPER NUMBER |
Miami, FL 33131-2185 3993
| MAIL DATE | DELIVERY MODE |
06/22/2023 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

DO NOT USE IN PALM PRINTER

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)
ULMER & BERNE LLP
ATTN: ALICIA PCKERING

312 WALNUT STREET

SUITE 1400
CINCINNATI, OH 45202

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM
REEXAMINATION CONTROL NO. 90/015,251 .

PATENT UNDER REEXAMINATION 10842301 .

ART UNIT 3993 .

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parfe reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(g)).

PTOL-465 (Rev.07-04)
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Control No. Patent Under Reexamination is
Ex Parte Reexamination Interview Summary | 4. s s ngg':;;g?
- Pilot Program’for Waiver of Patent Exarminer At Uit AA (FITF) Status
Owner’s Slatement
CLARKE 3993 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address. --

All partieijpants (USPTO official and patent owner):

(1) MANUEL SALDANA, CRU 3)

(2) LOREN D. PEARSON, 42987 4)

Date of Telephonic Interview: 16 June 2023.

A. The USPTO official requested waiver of the patent owner’s statement pursuant to the pilot program for
waiver of patent owner’s statement in ex parfe reexamination proceedings.”

The patent owner agreed to waive its right to file a patent owner’s statement under 35 U.S.C. 304 in the event
reexamination is ordered for the above-identified patent.

O The patent owner did not agree to waive its right to file a patent owner’s statement under 35 U.S.C. 304 at this
time.

(J USPTO personnel were unable to reach the patent owner.**

B. The Patent Owner of record telephoned the Office and indicated they would like to participate in the pilot
program for waiver of patent owner’s statement in ex parfe reexamination proceedings.”

(J The Patent owner of record telephoned the Office and agreed to waive its right to file a patent owner’s statement
under 35 U.S.C. 304 in the event reexamination is ordered for the above-identified patent.

The patent owner is not required to file a written statement of this telephone communication under 37 CFR 1.560(b) or
otherwise. However, any disagreement as to this interview summary must be brought to the immediate attention of the
USPTO, and no later than one month from the mailing date of this interview summary. Extensions of time are
governed by 37 CFR 1.550(c).

*For more information regarding this pilot program, see Pilor Program for Waiver of Patent Owner’s Statement in Ex

Parte Reexamination Proceedings, 75 Fed. Heg. 47269 (August 5, 2010), available on the USPTO Web site at
http://www.uspto.gov/patents/law/notices/2010.jsp.

**The patent owner may contact the USPTO personnel at (571) 272-7705 or at the telephone number provided below if
the patent owner decides to waive the right to file a patent owner’s statement under 35 U.S.C. 304.

/MANUEL SALDANA/ (671)272-7740

Signature and telephone number of the USPTO official, who contacted, was contacted by, or attempted to contact the patent owner.

cc: Requester (if third party requester)

U.S. Patent and Trademark Office

Casper Sleep Inc.

Paper No. 202306161
PTOL-2292 (11-12) Ex Parte Reexamination Interview Summary — Pilot Program for Waiver of Patent Owner’s Statement
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
90/015,251 06/12/2023 10842301 44980-0488 3989
54962 7590 07/07/2023 | EXAMINER |
Loren Donald Pearson
Pearson IP CLARKE, SARA SACHIE
333 SE 2nd Avenue
Suite 2000 | ART UNIT | PAPER NUMBER |
Miami, FL 33131-2185 3993
| MAIL DATE | DELIVERY MODE |
07/07/2023 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

DO NOT USE IN PALM PRINTER

(THIRD PARTY REQUESTER'S CORRESPONDENCE ADDRESS)
ULMER & BERNE LLP
ATTN: ALICIA PICKERING

312 WALNUT STREET, SUITE 1400
CINCINNATI, OH 45202

EX PARTE REEXAMINATION COMMUNICATION TRANSMITTAL FORM

REEXAMINATION CONTROL NO. 90/015,251 .
PATENT UNDER REEXAMINATION 10842301 .

ART UNIT 3993.

Enclosed is a copy of the latest communication from the United States Patent and Trademark
Office in the above identified ex parfe reexamination proceeding (37 CFR 1.550(f)).

Where this copy is supplied after the reply by requester, 37 CFR 1.535, or the time for filing a
reply has passed, no submission on behalf of the ex parfe reexamination requester will be
acknowledged or considered (37 CFR 1.550(g)).

PTOL-465 (Rev.07-04)
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Control No. Patent Under Reexamination
. 90/015,251 10842301
Order Denying Request For i :
Ex Parte Reexamination Examiner Art Unit | AIA (FITF) Status
SARA CLARKE 3993 Yes

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

The request for ex parfe reexamination filed 06/12/2023 has been considered and a determination has
been made. An identification of the claims, the references relied upon, and the rationale supporting the
determination are attached.

Attachments: a)ld PTO-892, by  PTO/SB/08, c)O Other:

The request for ex parfe reexamination is DENIED.

This decision is not appealable (35 U.S.C. 303(c)). Requester may seek review by petition to the
Commissioner under 37 CFR 1.181 within ONE MONTH from the mailing date of this communication (37
CFR 1.515(c)). EXTENSION OF TIME TO FILE SUCH A PETITION UNDER 37 CFR 1.181 ARE
AVAILABLE ONLY BY PETITION TO SUSPEND OR WAIVE THE REGULATIONS UNDER

37 CFR 1.183.

In due course, a refund under 37 CFR 1.26 ( ¢ ) will be made to requester:

a) OJ by Treasury check or,
b) @ by credit to Deposit Account No. 50-1884 , or
¢) [J by credit to a credit card account, unless otherwise notified (35 U.S.C.303(c)).

cc: Requester (if third party requester )
U.S. Patent and Trademark Office
PTOL-471D (Rev. 01-13) Office Action in £x Parfe Reexamination Part of Paper No. 20230629
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Application/Control Number: 90/015,251 Page 2
Art Unit: 3993

EX PARTE REEXAMINATION ORDER
The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
1 Reexamination of claims 1 and 2 of US Patent No. 10,842,301 (“subject patent”) was
requested. See the Request for Ex Parte Reexamination (“Request”), p. 1 and the transmittal
form. As discussed below, substantial new question(s) of patentability (“SNQ(s)”) affecting
claims of the subject patent are NOT raised by the Request for Ex Parte Reexamination.

Accordingly, the request for reexamination of the subject patent is DENIED.

Parent Application History

2, The subject patent issued from application 15/719,475. The *475 application, which was
filed 09/28/2017, claims the benefit of the filing date of provisional application 62/367,840
having the filing date of 07/08/2016.!
3. In the Non-Final Rejection mailed 11/15/2017, the prior examiner rejected claims 1-10
and 13-15 as anticipated or obvious in view of US Patent Nos. 5,388,296 to Mansour and US
PGPub Nos. 2015/0272354, 2003/0109908, and 2004/0123391 to Asklof, Lachenbruch, and
Call, respectively. The prior examiner indicated that claims 11 and 12, would be allowable if
rewritten in independent form.
4. Following the Response filed 05/15/2018, in which the Applicant amended claims 11 and
12 into independent form, the prior examiner stated that claims 11 and 12 were allowed.
5. Following the Response filed 05/08/2020, in which the Applicant cancelled all of the
claims except claims 11 and 12, the prior examiner allowed the application. Claims 11 and 12
were issued as claims 1 and 2.
6. The prior examiner did not provide a Reasons for Allowance. Based on the application
history, as discussed above, it appears that claims 11 and 12 were allowed because of the subject
matter of originally filed claims 11 and 12.

That is, claim 11 (now claim 1) was allowed because of the method step: “cracking said

block” (hereafter “cracking limitation”).

! See the Petition Decision dated 02/21/2018, which restored the benefit of priority to the provisional application
after the expiration of the twelve month period for filing the non-provisional application.
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Art Unit: 3993

Claim 12 (now claim 2) was allowed because of the method steps: “compressing said
block by pressing on said surface before the forming of the hole; and performing the forming of
the hole while said block is compressed” (hereafter “compressing and forming limitations”).
7. It is noted that neither of claims 11 and 12 (now claims 1 and 2) finds support in the
parent provisional application. Therefore, these claims are entitled to the filing date of the non-

provisional application only.

Claim Interpretation
8. On pp. 3,9, 11, and 12 of the Request, the Requester refers to MPEP §2113, “Product-
by-Process Claims.” More specifically, the Requester suggests that the cracking limitation and
the compressing and forming limitations do not differentiate the claims from the prior art.
8a.  Claims 11 and 12 of the subject patent are clearly process claims. “As explained by the
Supreme Court, a ‘process’ is ‘a mode of treatment of certain materials to produce a given result.
It is an act, or a series of acts, performed upon the subject-matter to be transformed and reduced
to a different state or thing.” ” MPEP §2106.03, quoting Gottschalk v. Benson, 409 U.S. 63, 70,
175 USPQ 673, 676 (1972) (italics added) (quoting Cochrane v. Deener, 94 U.S. 780, 788, 24 L.
Ed. 139, 141 (1876)).”
8b.  In the current case, the preambles of both claims 1 and 2 indicate that the claims are
process claims. Moreover, both claims include method steps including the cracking limitation
and the compressing and forming limitations, such that the subject-matter (here the foam block)
is transformed to a different thing. Since the preambles indicate that the claims are to processes
and the claims include transformative method steps, the claims are drawn to processes, and NOT
products.
Sc. As explained in MPEP §2113, citing In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964,
966 (Fed. Cir. 1985), “[E]ven though product-by-process claims are limited by and defined by
the process, determination of patentability is based on the product itself. The patentability of a
product does not depend on its method of production. If the product in the product-by-process
claim is the same as or obvious from a product of the prior art, the claim is unpatentable even

though the prior product was made by a different process.”

Casper Sleep Inc.  Exhibit 1005 Page 134 of 142



Application/Control Number: 90/015,251 Page 4
Art Unit: 3993

&8d.  This section of the Manual and Thorpe pertain to product claims that include method
steps. Since these types of claims are nonetheless product claims, despite the inclusion of method
steps, as per MPEP §2113, patentability is based on the product itself.

Se. As clarified above, claims 1 and 2 of the subject patent are drawn to processes, not

products. As such, MPEP §2113 is not relevant to the current case.

Non-Patent Literature (Exhibits 1A—1C, 2A-2B, and 3A-3B)
9. On pp. 3 and 4 of the Request, the Requester suggests that the Non-Patent Literature
raises an SNQ with respect to claims 1 and 2.
9a.  None of the Non-Patent Literature references was previously considered/addressed in the
prior examination of the patent application or a final holding of validity by the Federal Courts.
9b. As shown in Exhibits 1C, 2B, and 3B, Exhibits 1A, 1B, 2A, and 3A are either PDF or
CR2 computer files having “created” and “last modified” dates. However, there is no evidence
that any of the files shown in the Exhibits were accessible to the public before the filing dates of
either of the provisional or non-provisional applications. A file on a computer is not necessarily
accessible to the relevant public. See MPEP §2128. As such, it is unclear whether the Non-Patent
Literature is a printed publication as required under 35 U.S.C. §§301-303.
9c.  Onpp.9, 11, and 12 of the Request, Requester states, “Because the patentability of the
product does not depend on its method of production, [the cracking limitation of claim 1 and the
compressing and forming limitations of claim 2 do] not render [these claims] patentable over the
Non-Patent Literature.” However, as discussed above, claims 1 and 2 are process claims. Thus,
the Requester’s argument that the patentability of the claims does not depend on its method of
production is irrelevant.
9d.  Aside from the Requester’s reliance on the product-by-process interpretation set forth in
MPEP §2113, the Requester has not cited any teachings from the Non-Patent Literature with
respect to the cracking limitation or the compressing and forming limitations.
Ye. As discussed in item 6 above, claims 1 and 2 were allowed because of the inclusion of the
cracking limitation and the compressing and forming limitations. The Requester has not shown
that the Non-Patent Literature provides a teaching of either of these limitations. As such, the
Non-Patent Literature, as presented by the Requester, does not present a new, non-cumulative

technological teaching that was not previously considered and discussed on the record during the
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prosecution of the application which resulted in the subject patent such that a reasonable
examiner would consider the teaching of the Non-Patent Literature important in deciding
whether or not claims 1 and 2 are patentable.

9t For the reasons given above, the Non-Patent Literature does NOT raise an SNQ with

respect to claims 1 and 2 of the subject patent.

Farley, Hartmann, and Corodemus
10. On pp. 4 and 5 of the Request, the Requester suggests that US PGPub Nos.
2011/0061167 and 2008/0233368 to Farley and Hartmann, respectively, and US Patent No.
10,293,526 to Corodemus raise SNQs with respect to claims 1 and 2.
10a. Farley, Hartmann, and Corodemus were not previously considered/addressed in the prior
examination of the patent application or a final holding of validity by the Federal Courts.
10b. On pp. 4 and 6-12 of the Request, the Requester suggests that Farley, Hartmann, and
Corodemus teach all of the limitations of claims 1 and 2. However, on pp. 9, 11, and 12 of the
Request, again citing MPEP §2113, the Requester suggests that the cracking limitation and the
compressing and forming limitations do not render the claims patentable over the prior art. The
Requester has not cited any teachings from Farley, Hartmann, or Corodemus with respect to the
cracking limitation or the compressing and forming limitations
11. As discussed in item 6 above, claims 1 and 2 were allowed because of the inclusion of the
cracking limitation or the compressing and forming limitations. The Requester has not shown
that Farley, Hartmann, or Corodemus provides a teaching of either of these limitations. As such,
Farley, Hartmann, and Corodemus, as presented by the Requester, do not present a new, non-
cumulative technological teaching that was not previously considered and discussed on the
record during the prosecution of the application which resulted in the subject patent such that a
reasonable examiner would consider the teaching of Farley, Hartmann, and Corodemus
important in deciding whether or not claims 1 and 2 are patentable. Thus, NONE of Farley,
Hartmann, and Corodemus raises an SNQ with respect to claims 1 and 2 of the subject

patent.

Conclusion
12. SNQs affecting claims 1-2 of the subject patent are NOT raised by the Request for Ex

Parte Reexamination.
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Extensions of time under 37 CFR 1.136(a) will not be permitted in these proceedings
because the provisions of 37 CFR 1.136 apply only to “an applicant” and not to parties in a
reexamination proceeding. Additionally, 35 U.S.C. 305 requires that ex parte reexamination
proceedings “will be conducted with special dispatch” (37 CFR 1.550(a)). Extensions of time in
ex parte reexamination proceedings are provided for in 37 CFR 1.550(c).

The patent owner is reminded of the continuing responsibility under 37 CFR 1.565(a) to
apprise the Office of any litigation activity, or other prior or concurrent proceeding, involving
Patent No. 10,842,301 throughout the course of this reexamination proceeding. The third party
requester is also reminded of the ability to similarly apprise the Office of any such activity or
proceeding throughout the course of this reexamination proceeding. See MPEP §§ 2207, 2282
and 2286.

Contact Information
All correspondence relating to this ex parte reexamination proceeding should be directed:

By EFS:  Registered users may submit via the electronic filing system EFS-Web at

Ny iy N ~ F
U 218

By Mail:  Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

By FAX: (571)273-9900
Central Reexamination Unit

By hand: Customer Service Window
Attn: Central Reexamination Unit
Randolph Building, Lobby Level
401 Dulany Street
Alexandria, VA 22314

For EFS-Web transmissions, 37 CFR 1.8(a)(1)(1)(C) and (ii) state that correspondence
(except for a request for reexamination and a corrected or replacement request for
reexamination) will be considered timely filed if (a) it is transmitted via the Office’s electronic
filing system in accordance with 37 CFR 1.6(a)(4), and (b) includes a certificate of transmission
for each piece of correspondence stating the date of transmission, which is prior to the expiration
of the set period of time in the office action.

Any inquiry concerning this communication or earlier communications from the
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Reexamination Legal Advisor or Examiner, or as to the status of this proceeding, should be
directed to the Central Reexamination Unit at telephone number (571) 272-7705.

/SARA S CLARKE/
Primary Examiner, Art Unit 3993

Sara Clarke
Primary Examiner

Central Reexamination Unit
(571) 272-4873

Conferees: /TRT/
Terrence Till
Patent Reexamination Specialist, Art Unit 3993

/IGAS/

Gay Spahn
Supervisory Patent Reexamination Specialist, Art Unit 3993
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Reexamination Application/Control No. Applicant(s)/Patent Under Reexamination

H""”“ “ H" | Hl“ il 10842301

Certificate Date Certificate Number
Requester Correspondence Address: (1  Patent Owner Third Party

ULMER & BERNE LLP

ATTN: ALICIA PICKERING

312 WALNUT STREET, SUITE 1400
CINCINNATI, OH 45202

LITIGATION REVIEW 18C/ 06 July 2023
{examiner initials) (date)
Case Name Director Initials
none GAS for DPR
COPENDING OFFICE PROCEEDINGS
TYPE OF PROCEEDING NUMBER
none N/A

/SARA S CLARKE/
Reexamination Specialist, Art Unit 3993

U.S. Patent and Trademark Office DOC. CODE RXFILJKT
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Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Noles 90/015,251 10842301
H“HH““ “l““ ‘ “HI“ o s
SARA CLARKE 3993
CPC - Searched*
Symbol Date Examiner
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
Reviewed PDP for continuity data for reexams. 07/06/2023 /SC/
Reviewed P-TACTS for AIA proceedings. 07/06/2023 /SC/
Interference Search
US Class/CPC -
Symbol US Subclass/CPC Group Date Examiner

/SARA S CLARKE/

Reexamination Specialist, Art Unit 3993

U.S. Patent and Trademark Office

Page 1 of 1

Casper Sleep Inc.

Exhibit 1005

Part of Paper No.: 20230629
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Receipt date: 06/12/2023 90015251 - GAU: 3983
Doc code: IDS PTO/SB/08a (01-10)

. . . - Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number ~HE740476-
Filing Date *—--FQ—??»{}Q-Q&-— Ge/12/2023

INFORMATION DISCLOSURE First Named Inventor ‘IVIarc L. Werner
STATEMENT BY APPLICANT  _——

( Not for submission under 37 CFR 1.99) _ i
Examiner Name -{-Fﬁeeﬂek-e—eenley- Sara CLARKE

Attorney Docket Number | 00901.0085

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /sc/

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E)_(gm*lner Cite Patent Number Kind Issue Date Na’?‘e of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 10293526 B2 P019-05-21 imitrios S. Corodemus, et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
T Cite No . Relevant Passages or Relevant
Initial Number Codel| Date of cited Document )
Figures Appear
1 0110061167 A1 P011-03-17 avid Farley
2 0080233368 A1 P008-09-25 ark Hartmann, et al.
If you wish to add additional U.S. Published Application citation information please click the Add button] Add
FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No |Number3 Codezi Code4| Date PR Passages or Relevant
Document .
Figures Appear
1

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove

EFS Web 2.1.17
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Receipt date: 06/12/2023 Application Number 45749475 S0015251 - GAUL 3853
Filing Date +201F-09-28~ 06/12/2023

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT ,
( Not for submission under 37 CFR 1.99) | Nt 3678

Examiner Name -{-—F@émk@-@eﬂleyw Sara CLARKE

Attorney Docket Number | 00901.0085

First Named Inventor ‘ Marc L. Werner

ALL REFERENCES CONSIDERED EXCERT WHERE LINED THROUGH. /s¢/

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), 1E
publisher, city and/or country where published.

Examiner| Cite
Initials* | No

1 Fxhibits Submitted With Request for Reexamination, Exhibits 1A-1C, 2A-2B, and 3A-3B.

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature ‘I /SARA S CLARKE/ Date Considered ’I 07/06/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.

4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 3 Applicant is to place a check mark here if|
English language translation is attached.

EFS Web 2.1.17
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