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atgaatatga
aatggcattt
gatacaggty
atttctggta
ttaaatacag
aatgatgtta
attacatcta
tacttaagta
cttattaact
gaaaaatceg
tcgecctgetg
aaaaatgacg
aataatttat
gtgaaaacaa
ctacaagcaa
attgattata
aacatcctte
agtgatgaag
gaaatgagca
tatcaagttg
tgtccagate
gtaattacta
aatttttatg
gaagcggagt
atcagtgaaa
agattaatta
agcaataaag
aacgggtcca
gtagatcata

ttttcacaat

ataatactaa
atggatttgce
gtaatctaac
aattggatgg
aattatctaa
ataacaaact
tgttaagtga
agcaattgca
ctacacttac
aagaattaac
atattcttga
ttgatggttt
tcgggegtte
gtggcagtga
aagctttict
cttctattat
ctacacttte
atgcaaagat
atgattcaat
ataaggattc
aatctgaaca
aaattgattt
attcttctac
atagaacgtt
catttttgac
ctttaacatg
aaactaaatt
tagaagagga
caggcggagt
ttattggaga
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attaaacgca
cactggtaktc
cttagacgaa
ggtaaatggg
ggaaatctta
cgatgcgata
tgtaatgaag
agaaatttct
tgaaattaca
trttgctaca
tgagttaact
tgaattttac
agctttaaaa
agtaggaaat
tactttaaca
gaatgaacat
taatacttrt
gattgtggaa
cacagtatta
cttatcggag
aatatattat
cactaaaaaa
aggagaaatt
aagtgctaat
tccgataaat
taaatcatat
gatcgtecca
caatttagag
gaatggaact

taagttaaaa

agggccctac
aaagacatta
atcctaaaga
agcttaaatg
aaaattgcaa
aatacgatgce
caaaattatg
gataaattag
cctgcatate
gaaaccactt
gaattaactg
cttaatacat
actgettcag
gtttataatt
acatgccgaa
ttaaataagg
tctaatccta
gctaaaccag
aaagtatatg
gttatttatg
acaaataaca
atgaaaactt
gacttaaata
gatgatggag
gggtttggec
ttaagagaac
ccaagtggtt
ccgtggaaag
aaagctttat

ccgaaaactg
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cgagttrtat
tgaatatgat
atcagcagtt
atcttatecge
atgaacagaa
ttcatatata
cgctaagtct
atattattaa
aacggattaa
taaaagtaaa
aactagcgaa
tccacgatgt
aattaattge
tcttaattgr
aattattagyg
aaaaagagga
attatgcaaa
gacatgcatt
aggectaaget
gtgatacgga
tagtattcce
taagatatga
agaaaaaagt
tgtatatgce
tccaagctga
tactgetage
ttattagcaa
caaataataa
atgttcataa

agtatgtaat

tgattatttt
ttttaaasacg
actaaatgag
acagggaaac
tcaagtctta
tctacctaaa
gcaaatagaa
cgtaaatgtt
atatgtgaat
daaggatage
aagtgttaca
aatggtagga
taaagaaaat
attaacaget
cttagcagat
atttagagta
agttaaagga
ggttgggttt
aaaacaaaat
taaattattt
aaatgaatat
ggtaacageg
agaatcaagt
attaggtgte
tgaaaattca
aacagactta
tattgtagag
gaatgcgtat
ggacggagga

ccaatatact

60
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180
240
300
360
420
180
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6E0
720

780
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960
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1080
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1260
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1380
1440
1500
1560
1620
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<210= 32
<211> 788
<212> PRT

gttaaaggaa
gatacaaata
gatttaaagg
aaatttacaa
ccgaattett
ttggggacaa
ataagcttta
tttgaacgaa
tccaataata

tcatttgaaa

aaccttctat tcatttaaaa
ataatttaaa agattatcaa
gagtgtattt aattttaaaa
ttttagaaat taagcctgcg
ggattacgac tccagggget
atgggacctt tagacaaagt
ctgcatcagg accatttaat
gcaaccttat gtcttcaact

ccggattata tgtagaactt
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acgtttctat taaataa

<213> Bacillus thuringiensis

<220>

<221> CARACTERISTICA_MISC
<222 (1)..(788)
na Vip3C-12168

<223> Toxi

<400> 32

Met Asn Met RAsn RAsn

Ile Asp Tyr Phe Asn

20

Ile Met Asn Met Ile

35

Asp Glu Ile Leu Lys

50

Leu Asp Gly Val Asn

63

Leu Asn Thr Glu Leu

85

Asn Gln Val Leu Asn

100

Met Leu His Ile Tyr

115

Thr

Gly

Phe

Asn

Gly

70

Ser

Asp

Leu

Lys

Ile

Lys

Gln

55

Ser

Lys

Val

Pro

gatgaaaata

actattacta

agtcaaaatg

gaggatttat

agecatttcag

cttbtecattaa

gtgacggtaa

agtcatattt

tccecgtcooct

Tyr

Thr

40

Gln

Glu

Asn

Lys
120

39

Asn

Gly

25

Asp

Leu

Asn

Ile

Asn

105

Ile

Ala

10

Phe

Thr

Leu

Asp

Leu

90

Lys

Thx
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ctggatatat tcattatgaa

aacgttttac tacaggaact

gagatgaage ttggggagat

taagcccaga attaattaat

gaaataaact tttcattaac

acagttattc aacttatagt

gaaattctag ggaagtatta

ctgggacatt caaaactgaa

ctggtggtgg tggtcatata

Arg Ala Leu

Ala Thr Gly

Gly Gly Asn
45

Asn Glu Ile
80

Leu Ile Ala
735

Lys Ile Ala

Leu Asp Ala

Sar Met Leu
125

Pro

Ile

30

Leu

Ser

Gln

Asn

Ile

110

Ser

Ser

15

Lys

Thr

Gly

Gly

Glu

55

Asn

Asp

Phe

Asp

Leu

Lys

Asn

80

Gln

Thr

val

1860
1920
1980
2040
2100
2160
2220
2280
2340
2367
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Met

Gln

145

Leu

Lys

Asp

223

Asn

Ala

Asn

Ser

305

Lys

Pro

Val

Lys

130

Leu

Ile

TYE

Leu

Thr

210

Gly

Asn

Lys

Phe

Thr

250

Ile

Ile

vVal

Gly

Leu
370

Gln

Gln

Val

Lys

195

Glu

Phe

Leu

Glu

Leu

275

Thr

Met

Leu

Lys

His

355

Lys

Asn

Glu

Ser

Asn

180

val

Leu

Glu

Phe

Asn

260

Ile

Cys

Asn

Pro

Gly

340

Rla

val

Tyr

Ile

Thr

165

Glu

Lys

Thr

Phe

Gly

245

val

Val

Arg

Glu

Thr

325

Ser

Leu

Tyr
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Ala

Ser

150

Leu

Lys

Lys

Glu

Tyr

230

Lys

Lys

His

310

Leu

Asp

Val

Glu

Leu

135

Asp

Thr

Phe

Asp

Leu

215

Leu

ser

Thr

Thr

Leu

295

Leu

Ser

Glu

Gly

Ser Leu Gln Ile

Lys

Glu

Glu

Ser

200

Ala

Asn

Ala

Ser

Ala

280

Leu

Asn

Asn

Asp

Phe
360

AlasLys

375

Ile

GLu

185

Ser

Lys

Thr

Leu

Gly

265

Leu

Gly

Lys

Thr

Ala

345

Glu

Leu

40
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Thr

170

Leu

Pro

Ser

Lys

250

Ser

Gln

Leu

Glu

Phe

330

Lys

Het

Lys

Ile

155

Pro

Thr

Ala

val

His

235

Thr

Glu

Ala

Rla

Lys

315

Ser

Met

Ser

Gln

Glu

140

Ile

Ala

Phe

Asp

Thr

220

Asp

Ala

Val

Llys

Asp

300

Glu

Asn

Ile

Asn

Asn
380

Tyr

Asn

TYL

Ala

Ile

203

Lys

val

Ser

Gly

Ala

285

Ile

Glu

Pro

Val

Asp

365

Tyr

Leu

val

Gln

Thr

190

Leu

Asn

Met

Glu

Asn

270

Fhe

Rsp

Fhe

Asn

Glu

350

Ser

Gln

Ser

Arg

175

Glu

Asp

Asp

val

Leu

255

Val

Leu

Tyr

Arg

Tyr

135

Ala

Ile

Val

Lys

Val

160

Ile

Thr

Glu

Val

Gly

240

ile

Tyr

Thr

Thr

Val

320

Ala

Lys

Thr

Asp
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Lys
385

Cys

vVal

Glu

345

val

Lys

Thr

Asn
625

Asp

Pro

Azn

Leu

Ile

450

Thr

Ser

Glu

Leu

Pro

530

Glu

Asp

Rsp

Glu

Lys

610

Leu

Ser

Asp

Glu

Arg

435

RAsp

Leu

Glu

Asn

Leu

515

Pro

Asp

His

Gly

TYIL

595

Asp

Lys

Leu

Gln

Tyr

420

Tyr

Leu

sSer

Thr

Ser

500

Leu

Ser

Asn

The

Gly

580

val

Glu

Asp

Ser

Ser

405

Val

Glu

Asn

Ala

Phe

985

Arg

Ala

Gly

Leu

Gly

565

Phe

Ile

Asn

Tyr
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Glu

390

Glu

Ile

val

Lys

Asn

470

Leu

Leu

Thr

Phe

Glu

550

Gly

Ser

Gln

Thr

Gln
630

Val

Gln

Thr

Thr

Lys

455

Asp

Thr

Ile

Asp

Ile

535

Pro

Val

Gln

Tyr

Gly

815

Thr

Ile

Ile

Lys

Rla

440

Lys

hsp

Pro

Thr

Leu

520

Ser

Trp

RAsn

Phe

Thr

600

Tyr

Ile

41

Tyr

Tyr

Ile

425

Asn

val

Gly

Ile

Leu

503

Ser

Asn

Lys

Gly

Ile

585

val

Ile

Thr

Gly

Tyr

410

hep

Phe

Glu

val

Asn

480

hr

Asn

Ile

Ala

Thr

570

Gly

Lys

His

Lys
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Asp

395

Thx

Phe

Tyr

Ser

Tyr

475

Gly

Cys

Lys

vVal

Asn

5585

Lys

Asp

Gly

Tyr

Axg
635

Thr

Asn

The

Ser

460

Met

Phe

Lys

Glu

Glu

540

As=n

Ala

Lys

Lys

Glu

620

Phe

Rap

Asn

Lys

Ser

445

Glu

Pro

Gly

Ser

Thr

523

Asn

Lys

leu

Leu

Fro

605

Asp

Thr

Lys

Ile

Lys

430

Ser

RAla

Leu

Leu

Tyr

310

Lys

Gly

Asn

Tyr

Lys

590

Ser

Thrx

Thr

Leu

val

415

Met

Thr

Glu

Gly

Gln

455

Leu

Leu

Ser

Ala

Val

5375

Pro

Ile

Asn

Gly

Phe

400

Phe

Lys

Gly

Tyr

val

480

RAla

Ile

Ile

Tyr

560

His

Lys

His

Asn

Thr
640
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<210= 33
211> 2367

Ala

Gly
Gly

705

Ile

Ile

Glu

val
785

<212= ADN
<213> Secuencia artificial

<220
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Leu Lys Gly Val Tyr Leu
645

Trp Gly Asp Lys Phe Thr

660

Leu Ser Pro Glu Leu Ile

675

Ala Ser Ile Ser Gly Asn

690

695

Thr Phe Arg Gln Ser Leu

710

Ser Phe Thr Ala Ser Gly
723

Glu Val Leu Fhe Glu Arg

T40

Ser Gly Thr Phe Lys Thr

755

Leu Ser Arg Arg Ser Gly

770

Ser Ile Lys

<223> Vip3C-12168 optimizado para maiz,

<400= 33

atgaacaaga acaacaccaa

aacggcatct acggcttcge

gacaccggcg gcaacctcac

atcagcggca agctocgacgg

ctcaacaccg agctgtccaa

aacgacgtga acaacaagct

atcacctcca tgctctecga

tacctctcca agcagctcca

gctcaacgee
caccggcate
cctcgacgag
cgtgaacggc
ggagatccte
cgacgccate
cgtgatgaag

ggagatcage

Ile

Ile

Asn

680

Lys

Ser

Pro

Ser

Glu

760

Gly

Leu

Lau
665

Pro

Leu

Leu

Phe

Asn

745

Ser

Gly

Lys

650

Glu

RAsn

Phe

RAan

Asn

730

Leu

Asn

Gly

cgegecctes

aaggacatca

atcctcaaga

tceccteaacy

aagatcgceca

aacaccatgc

cagaactacg

gacaagctcg

42

000906

Ser Gln Asn Gly Asp Glu

Ile

Ser

Ile

Ser

718

val

Met

Asn

His

Lys

Trp

Asn

700

Tyr

Thr

Ser

Thr

Ile
780

655

Pro Ala Glu Asp
670

Ile Thr Thr Pro
685

Leu Gly Thr Asn

Ser Thr Tyr Ser
720

val Arg RAsn Ser
735

Ser Thr Ser His
750

Gly Leu Tyr Val
765

Ser Phe Glu Asn

cgtcctteat cgactacttce

tgaacatgat cttcaagacec

accagcaget cctcaacgag

acctcatcgc ccagggcaac

acgagcagaa ccaggtgcete

tccacatcta ccteccgaag

cectctoccct ccagatcgag

acatcatcaa cgtgaacgtg

60
120
180
240
300
360
420

480
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ctcatcaact
gagaagttcg
tceecggecy
aagaacgacg
aacaacctet
gtgaagacct
ctgcaggcca
atcgactaca
aacatcctee
tccgacgagg
gagatgtcca
taccaggtgyg
tgocccggace
gtgatcacea
aacttctacyg
gaggccgagt
atctccgaaa
cgectcatca
tccaacaagg
aacggctcca
gtggaccaca
ttcteccagt
gtgaagggca
gacaccaaca
gacctcaagg
aagttcacca
ccgaactect
ctcggcacca
atctccttca
tthachct
tecaacaaca

tccttcgaga

ccaccctcac
aggagctgac
acatcctega
tggacggctt
teggecgcte
ccggetecga
aggecttcct
cctccatcat
cgacecercte
acgccaagat
acgactccat
acaaggactc
agtccgagca
agatcgactt
actecctecac
accgcaccct
ccttecctcac
cecctcacctg
agaccaagct
tcgaggagga
€cggcggogt
tcateggega
agcogtccat
acaacctcaa
gcgtgtacct
tecttgagat
ggatcaccac
acggcacctt
ccgoctoccgg
ceaaceteat
caggectcta

acgtgtccat
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cgagatcacc ccggoectacc agcgcatcaa
cttcgecace gagaccacce tcaaggtgaa
cgagctgace gagoctgaccg agetggecaa
cgagttctac ctcaacacct tccacgacgt
cgccctcaag accgectecg agectgatege
ggtgggeaac gtgtacaact toctcategt
ctecctcacc.acctgccqca agctectegg
gaacgagcac ctcaacaagg agaaggagga
€aacacctrtc tccaaccega actacgecaa
gatcgtggag gtcaagccgg gocacgccct
caccgtgcte aaggtgtacg aggccaagct
cctctcocgag gtgatctacg gogacaccga
gatatactac accaacaaca tegtgttecc
caccaagaag atgaagaccc tccgctacga
cggcgagate gacctcaaca agaagaaggt
ctccgoccaac gacgacggcg tgtacatgeco
cccgatcaac ggcttoggce toccaggccoga
caagtcctac ctecgegage tgctectege
catcgtgceg cocgbtocgget tcatctccaa
caacctcgag cegtggaagy ccaacaacaa
gaacggcacc aaggccctcect acgtgcacaa
caagctcaag ctgaagaccg agtacgtgat
ccacctcaag gacgagaaca ccggctacat
ggactaccag accatcacca agegetteac
catcctcaag tcccagaacg gcgacgagge
caagecdgec gaggacectec tctcecegga
ccecgggegee tocatetceg goaacaaget
ccgecagtece ctectececeteca actecctacte
cccgttcaac gigaccgtgc gcaactcoccg
gtcctecaec teccacatet coggeacett
cgtggagetg tececgeecget coggeggcegg

caagtag
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gtacgtgaac
gaaggactce
gtccgtgace
gatggtggge
caaggagaae
gctcacegee
cctegeegac
gttccgcgtg
ggtgaaggge
cgtgggcttc
caagcagaac
cnag:t:tt:
gaacgagtac
ggtgaccgce
ggagtcctee
geteggegtyg
cgagaactece
caccgaccte
catcgtggag
gaacgcctac
ggacggcggce
tcagtacace
ccactacgag
caccggcacce
ctggggcgac
gctgatcaac
cticatcaac
cacctacktce
cgaggtgctc
caagaccgag

cggecacate

540

600

€60

720

780

B840

200

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
16080
1740
1800
1860
1920
1980
2040
2100
2160
2220
2200
2340

2367
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From the
INTERNATIONAL SEARCHING AUTHORITY
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SCHNEIDER RYAN A, P C T

TROUTMAN SANDERS LLP BANK OF AMERICA -
WRITTEN OPINION OF THE
PLAZA 600 PEACHTREE STREET, N.E,, SUITE 5200 INTERNATIONAL SEARCHING AUTHORITY

ATLANTA GA 30308-2216 USA
(PCT Rule 43bis.1)

Date of mailing
(day/month/vear) 29 APRIL 2010 (29.04.2010)
Applicant's or agent's file reference FOR FURTHER ACTION
SHEEXIPCT See paragraph 2 below
International application No. International filing date (day/maonth/year) Priority date(day/month/vear}

PCT/US2009/058716 29 SEPTEMBER 2009 (29.09.2009) |29 SEPTEMBER 2008 (29.09.2008)
International Patent Classification (IPC) or both national classification and IPC

DO4B 21/14(2006.01)i, DO3ID 11/0002006.01)i

Applicant
SHEEX LLC etal

1. This opinion contains indications relating to the following items:

Box No. I Basis of the opinion

BoxNo.Il  Priority

Box No. Il  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
Box No.IV  Lack of unity of invention

BoxNo.V  Reasoned statement under Rule 43bis.1{a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Box No. VI  Certain documents cited
Box No. VII  Certain defects in the international application
Box No. VIII Certain observations on the international application

OO0 X OOoX

2. FURTHER ACTION
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. 1bis(b) that written
opinions of this International Searching Authority will not be s considered.

If this opinion is, as provided above, considered to be a written opinicn of the IPEA, the applicant is invited to submit to the
IPEA a wriften reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/KR Date of completion of this opinion | Authorized officer
Korean Intellectual Property Office
Government Complex-Daejeon, 139
Seonsa-ro, Sco-gu, Dacjeon 302 28 APRIL 2010 (28.04.2010) KIM, Jong Kyoo
[ -701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.82-42-481-5593

Form PCT/ISA/237 (cover sheet) (July 2009)
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WRITTEN OPINION OF International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2009/058716

Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :
E the international application in the language in which it was filed

D a translation of the international application into

, which is the language of a
translation furnished for the purposes of internaticnal search (Rules 12.3(a) and 23.1(b))

2. D This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a. a sequence listing filed or furnished
D on paper

[[] in electronic form

b. time of filing or furnishing
contained in the international application as filed.
D filed together with the international application in electronic form.
|:| furnished subsequently to this Authority for the purposes of search.

4, I:l In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additioan! copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:

Form PCT/ISA/237 (Box No. T)( July 2009)

000912



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/US2009/058716

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement
Novelty (N) Claims  1-17 YES
Claims NONE NO
Inventive step (IS) Claims NONE YES
Claims 117 NO
Industrial applicability (IA) ~ Claims ~ 1-17 YES
Claims NONE NO

2. Citations and explanations :

Reference is made to the following document:
D1: JP 11-309183 A (MORIUCHI KYU EK) 09 November 1999
1. Novelty and Inventive Step

1-1. Regarding claims 1-4

Most of the features of claim 1 are disclosed in D1 except for making the finished fabric at least 90
inches wide. However, it is considered to be a minor difference over the disclosure of D1, that are
merely matters of design option when the general knowledge in relevant field of the art is used.
Hence, no inventive step under PCT Article 33(3) is present in the subject matter of claim 1.

The additional feature of claim 2 is already disclosed in Dl(see claim 3). The features added by
claims 3 & 4 are considered to be a minor difference over the disclosure of Dl(see paragraphs [0010]-
[0013]), which fall under the general knowledge of a person skilled in the art. Hence, no inventive
step under PCT Article 33(3) is present in the subject matter of claims 2-4.

1-2. Regarding claims 5-8

Most of the features of claim 5 are disclesed in D1 except for making the finished fabric at least 80
inches wide, circular knitting the fabric and stitching the fabric portions together, However, making
the finished fabric at least 90 inches wide is considered to be a minor difference over the
disclosure of D1, that is merely matters of design option when the general knowledge in relevant
field of the art is used. Circular knitting and stitching are considered to be a minor difference
over the disclosure of Dl(see paragraphs [00101-[0013]), which fall under the general knowledge of a
person skilled in the art. Hence, no inventive step under PCT Article 33(3) is present in the subject
matter of claim 5.

The additional feature of claim 6 is already disclosed in Dl(see paragraph [0001]). The features
added by claims 7 & 8 are a simple addition of conventional technique in this field as occasion
demands. Hence, no inventive step under PCT Article 33(3) is present in the subject matter of claims
6-8,

1-3. Regarding claims 9-12

Most of the features of claim 9 are disclosed in D1 except for making the bed sheet at least 90
inches wide, circular knitting the fabric, stitching the fabric portions together and heat setting
finishing. However, making the bed sheet at least 90 inches wide is considered to be a minor
difference over the disclosure of D1, that is merely matters of design option when the general
knowledge in relevant field of the art is used. Circular knitting and stitching are considered to be
a minor difference over the disclosure of Dl(see paragraphs [0010]-[0013]), which fall under the
general knowledge of a person skilled in the art. Heat setting finishing without limitation of kinds
of the material of the fiber is a simple addition of conventional technique as occasion demands.
Hence, no inventive step under PCT Article 33(3) is present in the subject matter of claim 9.

Continued on Supplemental Box

Form PCT/ISA/237 (Box No. V) (July 2009)
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INTERNATIONAL SEARCHING AUTHORITY PCT/US2009/058716

Supplemental Box

In case the space in any of the preceding boxes is not sufficient.
Continuation of :

Box V

The feature added by claim 10 is a simple addition of conventional technique in this field as occasion
demands. The additional features of claims 11 & 12 are already disclosed in D1(see paragraph [0010]-
[0013]). Hence, no inventive step under PCT Article 33(3) is present in the subject matter of claims
10-12.

1-4, Regarding claims 13-17

Most of the features of claim 13 are disclosed in D1 except for the finished fabric at least 90 inches
wide and the circular knitted fabric. However, the finished fabric at least 90 inches wide is
considered to be a minor difference over the disclosure of D1, that is merely matters of design option
when the general knowledge in relevant field of the art is used. Circular knitted fabric is considered
to be a minor difference over the disclosure of Dl(see paragraphs [0010]-[0013]), which fall under the
general knowledge of a person skilled in the art. Hence, no inventive step under PCT Article 33(3) is
present in the subject matter of claim 13.

The feature added by claim 15 is a simple addition of conventional technique in this field as occasion
demands. The additional features of claims 14, 16 & 17 are already disclosed in Dl{see paragraph
[0010]-[0013]). Hence, no inventive step under PCT Article 33(3) is present in the subject matter of
claims 14-17,

2. Industrial Applicability

The subject matter of claims 1-17 is industrially applicable meeting the requirements of Article 33(4)
PCT.

Form PCT/ISA/237 (Supplemental Box) (July 2009)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
{Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below

SHEEX1PCT

International application No. International fling date (day/month/vear) Prionity date (day/month/yvear)
PCT/US2009/058716 29 September 2009 (29.09.2009) 29 September 2008 (29.09.2008)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Ferm PCT/ISA/237

Applicant
SHEEX LLC

1. This international preliminary report on patentability (Chapter 1) is issued by the International Bureau on behalt of the
International Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 5 sheets, including this cover sheet.

In the attached sheets, any rcfcrcucc_ to the written opinion qtf the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

b

This report contains indications relating to the following items:

g Box No. 1 Basis of the report

|:| Box No. 1l Priority

|:| Box No. IlI Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

|:| Box No. IV Lack of umty of invention

g Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

|:| Box No. VI Certain documents cited

|:| Box No. VII Certain defects in the international application

|:| Box No. VIII Certain observations on the international application

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of 1ssuance of this report
29 March 2011 (29.03.2011)

The Intermational Bureau of WIPO Authorized officer

34, chemin des Colombettes : .
1211 Geneva 20, Switzerland Beate Giffo-Schmitt

Facsumnile No. +41 22 338 82 70 e-mail: pt03.peti@wipo.int

Form PCT/IB/373 (January 2004)
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International application Neo.

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2009/058716

Box No. V Reasoned statement under Rule 43bis. 1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N} Claims  1-17 YES
Claims  NONE NO

Inventive step (IS) Claims NONE YIS
Claims 1-17 NO

Industrial applieability (IA)  Claims  1-17 YES
Claims ~ NONE NO

2. Citations and explanations :

Felerence is made to the following document :
D1: JP 11-309182 A (MORIUCHI KYU KK) 09 November 1999
1. Novelty and Inventive Step

1-1. Regarding claims 1-4

Most of the features of claim 1 are disclosed in D1 except for making the {inished fabric at least 90
inches wide. However, it is considered to be a minor difference over the disclosure of D1, that are
merely matters of design option when the general knowledge in relevant field of the art is used.
Hence, no inventive step under PCT Article 33(3) is present in the subject matter of claim 1.

The additional feature of claim 2 is already disclosed in Dl{see claim 3). The features added by
claims 3 & 4 are considered to be a minor difference over the disclosure of Dl{see paragraphs [0010]-
[0013]), which fall under the general knowledgze of a person skilled in the art. Hence, no inventive
step under PCT Article 33(3) is present in the subject matter of claims 2-4.

1-2. Regarding claims 5—8

Most of the features of claim © are discleosed in D1 except for making the {inished fabric at least 90
inches wide, circular knitting the fabric and stitching the fabric portions together. However, making
the finished fabric at least Y90 inches wide is considered to be a minor difference over the
disclosure of D1, that is merely matters of design option when the general knowledge in relevant
field of the art is used. Circular knitting and stitching are considered to be a minor difference
over the disclosure of Dli{see paragraphs [0010]-10013]), which fall under the general knowledge of a
person skilled in the art. Hence, no inventive step under PCT Article 33(3) is present in the subject

matter of claim 5.

The additional feature of claim 6 is already disclosed in Dl(see paragraph [0001]). The features
added by claims 7 & 8§ are a simple addition of conventional technigue in this field as occasion
demands. Hence, no inventive step under PCT Article 33(3) is present in the subject matter of claims
G-8.

1-3. Regarding claims 9-12

Most of the features of claim 8 are disclosed in D1 except for making the bed sheet at least 90
inches wide, circular knitting the fabric, stitching the fabric portions together and heat setting
finishing. Howewver, making the bed sheet at least 90 inches wide is considered to be a minor
dilference over the disclosure of D1, that is merely matters of design option when the general
knowledge in relevant field of the art is used. Circular knitting and stitching are considered to be
a minor difference over the disclosure of Dl{see paragraphs [0010]-[0013]1), which fall under the
general knowledge of a person skilled in the art. Heat setting finishing without limitation of kinds
of the material of the fiber is a simple addition of conventional technique as occasion demands.
Hence, no inventive step under PCT Article 33(3) is present in the subject matter of claim 9.

Continued on Supplemental DBox

Form PCT/ISA/237 (Box No. V) (July 2009
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WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY PCT/US2009/058716

Supplemental Box

In casc the space in any of the preceding boxes is not sufficient.
Continuation of :

Box V

The feature added by claim 10 is a simple addition of conventional technique in this [ield as occasion
demands. The additional features of claims 11 & 12 are already disclosed in D1(see paragraph [0010]=

[0013]). Hence, no inventive step under PCT Article 33(3) is present in the subject matter of claims
10-12.

1-4. Regarding claims 13-17

Most of the features of claim 13 are disclosed in D1 except for the finished fabric at least 90 inches
wide and the circular knitted fabric. However, the finished fabric at least 90 inches wide is
considered to be a minor difference over the disclosure of D1, that is merely matters of design option
when the general knowledge in relevant field of the art is used. Circular knitted fabric is considered
to be a minor difference over the disclosure of D1(see paragraphs [0010]-[0013]), which fall under the
general knowledge of a person skilled in the art. Hence, no inventive step under PCT Article 33(3) is
present in the subject matter of claim 13.

The leature added by claim 15 is a simple addition of conventional technique in this [ield as occasion
demands. The additional features of claims 14, 16 & 1Y are already disclosed in Dl(see paragraph
[00101-[0013]1). Hence, no inventive step under PCT Article 33(3) is present in the subject matter of
claims 14-17.

2. Industrial Applicability

The subject matter of claims 1-17 is industrially applicable meeting the requirements of Article 33(4)
PCT.

Form PCT/ISA/237 (Supplemental Box) (July 2009)
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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.5.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/EQ/903 indicating acceptance of the applicationas a
national stage submission under 35 U.5.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 Acknewledgement Receipt will establish the international filing date of
the application.
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Attorney Docket No.: 29712-0002003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Susan Walvius et al. Art Unit  : 3673

Serial No. : 13/272,977 Examiner : Nicholas F. Polito
Filed : October 13, 2011 Conf. No. : 4915

Title : FABRIC SYSTEM

MAIL STOP AMENDMENT
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-1449 form. Foreign patent
documents and non-patent literature arc enclosed; cited U.S. patents and patent application
publications will be provided on request.

This statement is being filed within three months of the filing date of the application or
before the receipt of a first Office Action on the merits. Please apply any necessary charges or
credits to Deposit Account 06-1050, referencing the above attorney docket number.

Respectfully submitted,

Date: December 6, 2011 /Frank L. Gerratana/
Frank L. Gerratana
Reg. No. 62,653

Customer Number 26161
Fish & Richardson P.C.
Telephone: (617) 542-5070
Facsimile: (877) 769-7945

22752659.doc
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Attorney's Docket No.: 29712-0002003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Susan Walvius et al. Art Unit  : 3673

Serial No. : 13/272,977 Examiner : Nicholas F. Polito
Filed : October 13, 2011 Conf. No. : 4915

Title : FABRIC SYSTEM

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO RESTRICTION REQUIREMENT

In response to the restriction requirement made in the action mailed November 17, 2011,
identified Group 1 (claims 14-37 and 41) is clected for examination. The clection is made
without traverse.

Please apply any necessary charges or credits to Deposit Account No. 06-1050,
referencing the above attorney docket number.

Respectfully submitted,

Date: November 30, 2011 /Frank L. Gerratana/
Frank L. Gerratana
Reg. No. 62,653

Customer Number 26161
Fish & Richardson P.C.
Telephone: (617) 542-5070
Facsimile: (877) 769-7945

22747394 .doe

CERTIFICATE OF MAILING BY EFS-WEB FILING

I hereby certify that this paper was filed with the Patent and Trademark
Office using the EFS-WER system on this date: November 28, 2011.
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Total Files Size (in bytes) 55671

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 toa
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/EQ/903 indicating acceptance of the applicationasa
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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Doc Code: TRACK1.GRANT  NOV 2 3 2100

Decision Granting Request for

Prioritized Examination (Track I) Application No.. /. -3/2 /2, 777

1. THE REQUEST FILED /f{/_o‘f/’/ IS GRANTED.

The above-icfenfiﬂed application has met the requirements for prioritized examination (Track ). '

2. The above-identified application will undergo prioritized examination. The application will be
accorded special status throughout its entire course of prosecution until one of the following occurs:

A filing a petition for extension of time to extend the time period for filing a reply;
B. filing an amendment to amend the application to contain more than four independent

claims, more than thirty total claims, or a multiple dependent claim;,
filing a request for continued examination;

filing a notice of appeal, '

filing a request for suspension of action;

mailing of a notice of allowance;

mailing of a final Office action,

I @MmMmMOO

completion of examination as defined in 37 CFR 41.102; or
abandonment of the application.

Telephone inquiries with regard to this decision should be directed to%/ /ﬁ:;t [57/) 272 N
66// . In hisier absence, calls may be directed to @Mﬂa@mﬂf@ﬁz -

4433,
&&\P/ ” 7C Guthry famtacs

[Signature] \ ' | (Title) P

U.S. Patent and Trademark Office
PTO-2298 (Rev. 09-2011)
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Application/Control Number: 13/272,977 Page 2
Art Unit: 3673

DETAILED ACTION
Election/Restrictions

1. Restriction to one of the following inventions is required under 35 U.S.C. 121:

l. Claims 14-37 and 41, drawn to a bed sheet, classified in class 5, subclass

482.

Il. Claims 38-40, drawn to a bed, classified in class 5, subclass 737.
The inventions are distinct, each from the other because of the following reasons:
2. Inventions Il and | are related as combination and subcombination. Inventions in
this relationship are distinct if it can be shown that (1) the combination as claimed does
not require the particulars of the subcombination as claimed for patentability, and (2)
that the subcombination has utility by itself or in other combinations (MPEP §
806.05(c)). Inthe instant case, the combination as claimed does not require the
particulars of the subcombination as claimed because the subcombination has utility by
itself or in other combinations. The subcombination has separate utility such as a couch
cover.

The examiner has required restriction between combination and subcombination
inventions. Where applicant elects a subcombination, and claims thereto are
subsequently found allowable, any claim(s) depending from or otherwise requiring all
the limitations of the allowable subcombination will be examined for patentability in
accordance with 37 CFR 1.104. See MPEP § 821.04(a). Applicant is advised that if
any claim presented in a continuation or divisional application is anticipated by, or

includes all the limitations of, a claim that is allowable in the present application, such
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Application/Control Number: 13/272,977 Page 3
Art Unit: 3673

claim may be subject to provisional statutory and/or nonstatutory double patenting
rejections over the claims of the instant application.
3. Restriction for examination purposes as indicated is proper because all these
inventions listed in this action are independent or distinct for the reasons given above
and there would be a serious search and/or examination burden if restriction were not
required because at least the following reason(s) apply:
e the inventions have acquired a separate status in the art in view of their different
classification
e the inventions have acquired a separate status in the art due to their recognized
divergent subject matter
e the inventions require a different field of search (e.g., searching different classes
/subclasses or electronic resources, or employing different search strategies or

search queries).

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a invention to be examined even though the requirement
may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing
the elected invention.

The election of an invention may be made with or without traverse. To reserve a
right to petition, the election must be made with traverse. If the reply does not distinctly
and specifically point out supposed errors in the restriction requirement, the election
shall be treated as an election without traverse. Traversal must be presented at the time

of election in order to be considered timely. Failure to timely traverse the requirement
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Application/Control Number: 13/272,977 Page 4
Art Unit: 3673

will result in the loss of right to petition under 37 CFR 1.144. If claims are added after
the election, applicant must indicate which of these claims are readable upon the
elected invention.

Should applicant traverse on the ground that the inventions are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the inventions to be obvious variants or clearly admit on the record that this is
the case. In either instance, if the examiner finds one of the inventions unpatentable
over the prior art, the evidence or admission may be used in a rejection under 35 U.S.C.
103(a) of the other invention.

4. Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one
or more of the currently named inventors is no longer an inventor of at least one claim
remaining in the application. Any amendment of inventorship must be accompanied by
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

5. Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NICHOLAS POLITO whose telephone number is
(571)270-5923. The examiner can normally be reached on Monday-Friday 8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Pete Cuomo can be reached on (571) 272-6856. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 13/272,977 Page 5
Art Unit: 3673

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Nicholas Polito/ /ROBERT G. SANTOS/
Examiner, Art Unit 3673 Primary Examiner, Art Unit 3673
11/9/2011
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Attorney's Docket No.: 29712-0002002

COMBINED DECLARATION AND POWER OF ATTORNEY
As a below named inventor, [ hereby declare that:
My residence, post office address and citizenship are as stated below next to my name.

1 believe T am the original, first and sole inventor {if only one name is listed below) or en original, first and
Joint inventor (if plural names are listed below) of the subject matter which is ¢laimed and for which a patent is
soughz on the invention entitled FABRIC SYSTEM, the specification of which:

[X] s ettached hereto.

| hereby state that I have reviewad and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known
to me to be material to patentability as defined in 37 CFR 1.56, including for continuation-in-part applications,
material information which became available between the filing date of the prior application and the national or PCT
International filing date of the continuation-in-par application,

| hereby claim the benefit under Title 35, United States Code, §119(e)(1) of any United States provisional
application(s) listed below:

1J.S. Serial No, Filing Date Status
61/101,049 09/29/2008 Abandoned

I hereby cleim the benefit under Title 35, United States Code, §120 of any United States application(s)
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior
United States application in the manner provided by the first paragraph of Title 35, United States Code, §112,1
acknowledge the duty to disclose all information I know to be material to patentability as defined in Title 37, Code
of Federal Regulations, §1.56(z) which became available between the filing date of the prior application and the
nationgl or PCT international filing date of this application:

U.S. Serial No. Filing Date Statuy
127569,659 0972072009 Pending

I hereby appoint the following attorneys and/or agents to prosecute this application and to transact all
business in the Patent and Trademark Office connected therewith:

PTO Customer Number

26161

Direct all telephone calls to FRANK L. GERRATANA at telephone number (617) 542-5070.

Direct all correspondence to the following:

26161
PTO Customer Number

['hereby declare that all starements made herein of my ewn knowledge are true and that all statements made
on information and belief are belleved to be true; and further that these statements were made with the knowledge
thar willful false statements and the like so made are punishable by fine or imprisonment, or both, under Seetion
1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of the
application or any patents issued thereot.
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[nventor’s Signature.

Residence Address:

Citizenship:
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WO 2010/037082 PCT/US2009/058716

FABRIC SYSTEM
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates generally to fabric systems, and more specifically to bed
coverings constructed of high gauge circular knitted fabrics that accommodate and maintain
optimum thermal conditions for sleep, which in turn can lead to faster sleep initiation and deeper,

more restorative sleep.
2. Description of Related Art

Sleep problems in the United States are remarkably widespread, affecting roughly three
out of four American adults, according to research by the National Sleep Foundation (NSF).
Consequently, a great deal of attention has been paid to the circumstances surrounding poor

sleep, along with strategies for how to improve it.

The implications are not merely academic. Sleep — not only the right amount of it but
also the right quality — impacts not just day-to-day performance, but also “the overall quality of

2

our lives,” according to the NSF. Addressing the causes of poor quality sleep, therefore, has

ramifications for millions.

Though many factors contribute to sleep quality, the sleep environment itself plays a
critical role, and sleep researchers routinely highlight temperature as one of the most important
components in creating an environment for optimal sleep. As advised by the University of
Maryland Medical Center, “a cool (not cold) bedroom is often the most conducive to sleep.” The
National Sleep Foundation further notes that “temperatures above 75 degrees Fahrenheit and
below 54 degrees will disrupt sleep,” with 65 degrees being the ideal sleep temperature for most

individuals, according to the NSF.

A lower environmental temperature is not the only thermal factor associated with
improved sleep. Researchers have noted a nightly drop in body temperature among healthy,
normal adults during sleep. This natural cycle, when inhibited or not functioning properly, can
disrupt sleep and delay sleep onset, according to medical researchers at Cornell University.
Conversely, the researchers noted, a rapid decline in body temperature not only accelerates sleep

onset but also “may facilitate an entry into the deeper stages of sleep.”
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Therefore, maintaining an appropriately cool sleep environment and accommodating the
body’s natural tendency to cool itself at night should be a top priority for individuals interested in
optimizing their sleep quality. Performance fabrics crafted into bedding applications would be
uniquely capable of promoting cool, comfortable — and therefore better — sleep, as these
advanced fabrics maximize breathability and heat transfer. Performance fabrics are made for a
variety of end-use applications, and can provide multiple functional qualities, such as moisture

management, UV protection, anti-microbial, thermo-regulation, and wind/water resistance.

There has been a long felt need in several industries to provide improved bedding to help
individuals get better sleep. Such improved bedding would include beneficial wicking among
other properties. For example, in marine, boating and recreational vehicle applications, bedding
should resist moisture, fit odd-shaped mattresses and beds, and reduce mildew. Particularly with
watercraft, there is a need to protect bedding, and specifically sheets, from moisture and mildew

accumulation.

An additional problem with bedding, not just with marine and recreational vehicles, is the
sticky. wet feeling that can occur when the bedding sheets are wet due to body sweat,
environmental moisture, or other bodily fluids. In particular, when bedding is used during hot
weather, or is continuously used for a long time by a person suffering from an illness, problems
can arise in that the conventional bed sheet of cotton fiber or the like cannot sufficiently absorb

the moisture. All of these issues lead to poor sleep.

To date, performance fabric bedding products are not known. There are width limitations
in the manufacturing of high gauge circular knit fabrics, because the finished width of bedding
fabrics are dictated by the machine used in its construction. At present, performance fabrics are
manufactured with a maximum width of under 90 inches wide, given present manufacturing and
technical limitations, along with the inability of alternate manufacturing processes to produce a
fabric with identical performance attributes. Yet, normal bed sheet panels can be 102 by 91

inches or larger. Thus, performance fabrics cannot yet be used for bed sheets.

Some conventional solutions for the above issues that hinder a good night’s sleep include
United States Patent 4,648,186, which discloses an absorbent wood pulp cellulose fiber that is
provided in a variety of sizes and is placed under a mattress. The wood pulp is water absorbent

and acts to capture moisture to prevent such moisture from being retained by the bedding or the

2
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bedding sheets. However, this proposed solution does not interact with the bedding or the

bedding sheets, but merely acts as a sponge for moisture that is in proximity to the target bedding.

United States Patent 5,092,088 discloses a sheet-like mat comprised of a mat cover, the
inside of which is divided into a plurality of bag-like spaces, and a drying agent packed into a
bag and contained in the bag-like spaces in such a manner that the drying agent cannot fall out of
the bag-like spaces. A magnesium sulfate, a high polymer absorbent, a silica gel or the like can
be used as the drying agent. As can be seen, this proposed solution to moisture in bedding is

cumbersome and chemically-based.

In the athletic apparel industry, moisture wicking fabric has been used to construct
athletic apparel. For example, United States Patent 5,636,380 discloses a base fabric of
CoolmaxQ high moisture evaporation fabric having one or more insulating panels of ThermaxB
or ThermastatQ hollow core fiber fabric having moisture wicking capability and applied to the
inner side of the garment for skin contact at selected areas of the body where muscle protection
is desired. However, this application cannot be applied to bedding sheets due to the limitations
of the size of the performance fabrics manufactured. Further, performance fabric such as this
type cannot be easily stitched together as the denier is so fine that stitching this fabric results in

the stitching simply falling apart.

Circular knitting is typically used for athletic apparel. The process includes circularly
knitting yarns into fabrics. Circular knitting is a form of weft knitting where the knitting needles
are organized into a circular knitting bed. A cylinder rotates and interacts with a cam to move
the needles reciprocally for knitting action. The yarns to be knitted are fed from packages to a
carrier plate that directs the yarn strands to the needles. The circular fabric emerges from the
knitting needles in a tubular form through the center of the cylinder. This process is described in
United States Patent 7,117,695, However, the machinery presently available for this method of
manufacture can only produce a fabric with a maximum width of approximately 90 inches.
Therefore, this process has not been known to manufacture sheets, since sheets can have

dimensions of 91 inches by 102 inches or greater.

Further, the machinery that is used for bedding is very different than for athletic wear.
For example, bedding manufacturing equipment is not equipped to sew flatlock stitching or to

provide circular knitting. Bed sheets typically are knit using a process known as warp knitting, a
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process capable of producing finished fabrics in the widths required for bedding. This method,
however, cannot be employed to produce high-quality performance fabrics. Warp knitting is not
capable of reproducing these fabrics’® fine tactile qualities nor their omni-direction stretch

properties, for example.

Circular knitting must be employed to produce a performance fabric that retains these
fabric’s full range of benefits and advantages. However, in order to produce a fabric of the
proper width for bedding applications, a circular knit machine of at least 48 inches in diameter
would be necessary. Manufacturing limitations therefore preclude the construction of
performance fabrics at proper widths for bedding. The industry is unsure if it could actually knit
and then finish performance fabrics at these large sizes, even if the machinery were readily

available.

Further, athletic sewing factories are typically not equipped to sew and handle large
pieces of fabrics so that equipment limitations do not allow for the manufacture of bedding

sheets,

What is needed, therefore, is a bedding system that utilizes performance fabrics and their
beneficial properties, the design of which acknowledges and addresses limitations in the
manufacture of these fabrics. It is to such a system that the present invention is primarily

directed,
BRIEF SUMMARY OF THE INVENTION

Briefly described, in preferred form, the present invention is a high gauge circular knit
fabric for use in bedding, and a method for manufacturing such bedding. The bedding fabric has
superior performance properties, while allowing for manufacture by machinery presently
available and in use. In order to achieve a finished width of the size needed to create sheet-sized
performance fabric, a high gauge circular knit machine of at least 48 inches in diameter is
necessary. And while warp knitting machines are available that can produce wider fabrics, this
method will not provide a fabric with the tactile qualities required, nor provide a fabric with

omni-directional stretch.

In an exemplary embodiment, the present invention is a method of making a finished

fabric comprising at least two discrete performance fabric portions, and joining at least two

4
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discrete performance fabric portions to form the finished fabric. Forming the at least two
discrete performance fabric portions can comprise knitting at least two discrete performance
fabric portions, and more preferably, circular knitting at least two discrete performance fabric
portions. Joining the at least two discrete performance fabric portions to form the finished fabric
can comprise stitching at least two discrete performance fabric portions together to form the

finished fabric.

The at least two discrete performance fabric portions can have different fabric
characteristics. Fabric characteristics as used herein include, among other things, moisture
management, UV protection, anti-microbial, thermo-regulation, wind resistance and water

resistance,

The finished fabric can be used in, among other applications, residential settings, or in

marine, boating and recreational vehicle environments.

The present sheets offer enhanced drape and comfort compared to traditional cotton
bedding, and are as fine as silk, yet provide the benefits of high elasticity and recovery along
with superior breathability, body-heat transport, and moisture management as compared to

traditional cotton bedding.

Conventional fitted sheets can bunch and slide on standard mattress sizes. Furthermore,
if the fitted bed sheets do not fit properly, they do not provide a smooth surface to lie on. The

present invention overcomes these issues.

The present high gauge circular knit fabrics stretch to fit and offer superior recovery on
the mattress allowing the fabric to conform to fit the mattress without popping off the comers of
the mattress or billowing. The performance fabric can include spandex, offers a better fit than
conventional bedding products, can accommodate larger or smaller mattress sizes with a single

size sheet, and can conform to mattresses with various odd dimensions.
Spandex - or elastane - is a synthetic fiber known for its exceptional elasticity. It is
stronger and more durable than rubber, its major non-synthetic competitor. It is a polyurethane-

polyurea copolymer that was invented by DuPont. “Spandex™ is a generic name, and an anagram

of the word “expands.” “Spandex” is the preferred name in North America; elsewhere it is
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referred to as “‘elastane.” The most famous brand name associated with spandex is Lycra, a

trademark of Invista.

The present high gauge circular knit fabric offers durability in reduced pilling and pulling
when compared to other knit technologies, and offer reduced wrinkles and enhanced color

steadfastness

In a preferred embodiment, the present performance fabric can allow for a one-size fitted
sheet that can actually fit two different size mattresses. For example, the full fitted sheet of the
present invention can fit on both the full and queen size bed. The twin fitted sheet of the present
invention will also fit an XL twin. In a boating application, the present invention can be

produced to fit almost every custom boat mattress.

Testing of the present invention conducted at the North Carolina State University
(NCSU) Center for Research on Textile Protection and Comfort confirms that the present
performance fabrics provide a cooler sleeping environment than cotton. Performance bedding
was tested side-by-side with commercially available cotton bed sheets in a series of procedures
designed to measure each product’s heat- and moisture-transport properties, as well as

warm/cool-to-touch thermal transport capabilities.

Across all tests, the present performance fabrics in bedding outperformed cotton,
demonstrating the performance fabric’s superiority in establishing and maintaining thermal
comfort during sleep. This advantage is evident to users from the very onset, as NCSU testing
indicates that, on average, performance bedding of the present invention offers improved heat

transfer upon initial contact with the skin, resulting in a cooler-to-the-touch feeling.

During sleep, high gauge circular knit performance bedding of the present invention
helps to maintain thermal comfort by trapping less body heat and breathing better than cotton.
Testing has demonstrated that performance bedding made out of performance fabrics transfers
heat away from the body up to two times more effectively than cotton. This is critically
important not only for sustained comfort during sleep, but also in terms of enabling the body to
cool itself as rapidly as possible to facilitate sleep onset. In addition to trapping less heat,
performance bedding breathes better than cotton — up to 50% better, giving performance bedding

a strong advantage in terms of ventilation and heat and moisture transfer.
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The performance advantage over cotton holds true for simulated dry and wet skin
conditions, confirming that certain performance fabrics in bedding are better suited than cotton at
managing moisture (e.g., sweat) to maintain thermal comfort. In addition to wicking moisture
away from the skin through capillary action, the performance fabric’s advanced breathability
further enables heat and moisture transfer through evaporative cooling. As a result, the user is

kept cooler, drier and more comfortable than with cotton.

The present performance bedding holds a distinct advantage over cotton in enabling,
accommodating and maintaining optimum thermal conditions for sleep, which in turn can lead to

faster sleep initiation and deeper, more restorative sleep.

These and other objects, features and advantages of the present invention will become
more apparent upon reading the following specification in conjunction with the accompanying

drawings.
BRIEF DESCRIPTION OF THE FIGURES
Fig. 1 illustrates a preferred embodiment of the present invention.
Fig. 2 illustrates another preferred embodiment of the present invention.
Fig. 3 illustrates a further preferred embodiment of the present invention.
Fig. 4 illustrates another preferred embodiment of the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Although preferred embodiments of the invention are explained in detail, it is to be
understood that other embodiments are contemplated. Accordingly, it is not intended that the
invention is limited in its scope to the details of construction and arrangement of components set
forth in the following description or illustrated in the drawings. The invention is capable of other
embodiments and of being practiced or carried out in various ways. Also, in describing the
preferred embodiments, specific terminology will be resorted to for the sake of clarity.

It must also be noted that, as used in the specification and the appended claims, the

LI 1Y

singular forms *‘a,” “an” and “the’” include plural referents unless the context clearly dictates

otherwise. For example, reference to a sheet or portion is intended also to include the
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manufacturing of a plurality of sheets or portions. References to a sheet containing “a”

constituent is intended to include other constituents in addition to the one named.

Also, in describing the preferred embodiments, terminology will be resorted to for the
sake of clarity. It is intended that each term contemplates its broadest meaning as understood by
those skilled in the art and includes all technical equivalents which operate in a similar manner to

accomplish a similar purpose.

Ranges may be expressed herein as from “about™ or “‘approximately” one particular value
and/or to *“‘about” or “‘approximately” another particular value. When such a range is expressed,

another embodiment includes from the one particular value and/or to the other particular value.

By “‘comprising” or “containing” or “including” is meant that at least the named
compound, element, particle, or method step is present in the composition or article or method,
but does not exclude the presence of other compounds, materials, particles, method steps, even if
the other such compounds, material, particles, method steps have the same function as what is

named.

It is also to be understood that the mention of one or more method steps does not
preclude the presence of additional method steps or intervening method steps between those
steps expressly identified. Similarly, it is also to be understood that the mention of one or more
components in a fabric or system does not preclude the presence of additional components or

intervening components between those components expressly identified.

Referring now in detail to the drawing figures, wherein like reference numerals represent
like parts throughout the several views, the present invention of Figs. 1 and 4 provides a sheet
10 shown having dimensions of 102 inches in length and 91 inches in width. The material is
manufactured from performance fabric, which can include, for example, varying amounts of one
or more of Lycra, Coolmax, Thermax and Thermastat. In a preferred embodiment, the fabric is
treated so that the fabric has antimicrobial properties. By using circular-knit performance fabric,
the fabric is able to provide elasticity in all four directions. This property allows for the sheet to
fit extraordinary mattress, cushion and bedding shapes, as well as providing better fits for
traditional rectangular sheets. By using performance fabrics, the sheet has elastic properties that

allow stretching in the directions shown as 30. In addition, by using circular-knit performance
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