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(54) WATERPROOF SHEET

(5?)Abstract:
PROBLEM TO BE SOLVED: To make urine and sweat

absorbed and to prevent bedding, clothes and surrounding

from being stained by using a water-permeable and water-

diffusive texture for a surface fabric, using a water-

impermeable and sir- permeable texture by water-repellent

finishing for a back fabric. and arranging an intermediate

fabric having a water absorbing property and preventing the
backflow of moisture between both fabrics.

SOLUTION: A knit fabric or a woven fabric made of a

water-permeable and water-diffusive texture, preferably

polyester or other synthetic fibers, and having a proper

expansion/shrinkage property is used for a surface fabric 1

to be kept in direct contact with the skin. A knit fabric or a

woven fabric made of a water—impermeab|e and air-

permeable texture by water—repe||ent finishing, preferably

polyester or other synthetic fibers, is used for a back fabric

2 to be kept in contact with the mattress of bedding. A

nonwoven fabric or a knit fabric having a water absorbing

property and having the required thickness to prevent the

(71)Applicant : MORIUCHI KYU KK

(?2}Inventor : MATSUMOTO TAKESH1

 

backflow of absorbed moisture is used for an intermediate fabric 3, and preferably a nonwoven

fabric of synthetic fibers such as polyester and a warp-knit fabric such as raschel or tricot are

used singularly or in lamination.
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PATENT COOPERATION TREATY
FFDITJ the
INTERNATIONAL SEARCI-IING AU'l'HOR_I'l‘Y 

"to:

SCI-IINEIDER RYAN A. T

'|'R()U'I'MAN .‘~IAN|Jl<'.RS |,I.l’ HANK ()|<' AMI:'.Rl'L‘A WRITTEN OPINION OF-I-HE
PLAZA 60-U PEACHTREE STREET, N.E__ SUITE 52UU ]N'['E_RNAT[0NAL SEARCHING AUTHORITY
ATLANTA GA 30308-2216 USA

(PCT Rule —13bis. I)

Date ofinailing
m’0,\¢-"NIH-'r-':"={1’e-rI:'J 29 APRIL 2010 (29.04.2010) 
  

 

Applicant‘s or agent's tile rctereiice FOR FURTHER AcT]oN

SI It'll-IXII-’C'l' See paragraph 2 below 
 
 

 
 

International eipplicutiuii No. International tiling date r‘:a'.ci'_I~.-"m:J.r1rJ'r.-jw3(::'J I’ri<=I'it§_.' datn:ftitii’.-'ir30ii:fi»ji2earJ'

PCT/US2009/0587 I 6 29 SEPTEMBER 2009 (29.09.2009) 29 SI-:P'r1‘;MIs1«;I< 2003 (29.09.2tms)
Intcrnatic-nal Patent Classit‘1carion(IPC]-or both national classification and [PC  

 

 

 
 

IJHJB 21'/IJ(2fNlti 01);‘. D03!) I‘ I/t‘}t'J(2-flflri (H)!

Applicant

SHEEX LLC et al
 

1. This opinion colitains iiiditsatioiis relating to the l'o||o\.\-'ing itcrns:

IE

:I

:|

:|

El

:i

:|

:|

FURTHER ACTION

Ifa deinaiicl for intemalionul preliniiliary exarniiiation is I'l't{I£lt.)_ this opinion will be considered to be a written opinion ofthe

International Prelilnilialjw Iixaniining Autliority ("II-’|-IA ") except that this does not apply where the applicant chooses an Autltorit}-'
other than this one to he the IPEA and the E.:l'10SCI1 IPEA has Iiotificd thcInlcrn;Ilio11a|| Btlrcntl under Rule 66. lbistb) that written
opinions ofthis International Searcliing r‘urthorit}«' will not be so considered.

130}: No. I liasis ofthe opinion

Box No. II Priority

Box No. III NuI1—cstz|bIisl11nI:11l of opinion with regard to novelty. in\-'L:nliw.: step and indI.Isl1'iat &I|?|]JIiC£tlJil.il_\-"

Box No. IV Lu:.:l-L 01' Llnitjr U1” im-'c11lio11

Box No. V Reasolied statement under Rule 43bis.l{a)(i)\\-'it|1 regard to Il0\"6li}". inventive step or industrial applicability;
citalimis and r.:.\pla111ations supporting sur..:h statI:I11I:I1l

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

Box No. VIII Certain obscrvaliulis on lhn; ilitcmational application

to

Ifthis opinion is. as pro\-'idI:d above. uonsidurcd to bu: 21 wrillcn opinion U-fll1cII’EA. the applicant is invitI.'L1 to submit lo the

IPEA a writteii rep|_\= togetlier. \\-'t’II:’:l't3 appropriate. with amendnnentss. betbrc the expiration ot‘3 inc-ntlis from the date ofinailing
of l"orIn POI"-‘ISA-‘22tJ or be Fore the expiration ot‘22 months t'rorn the priority date. \\-'I'IiGhE3\-'E3l' expires later.
For further options. sun: Form PC T.-“ISA-"320.

3. For further details. see notes to Form PCT.-‘ISA.-"220.

Namc and mailing address 01' the [SA-"KR Date of completion ofthis opinion Authorized ofliccr
Korean Intellectual Property ()f'fice
Government C0n1plex—DaejeoiI. I39 ,
Smnsfiml‘ Sw_gu_ Dacj-cm 302 28 APRIL. 2n10(2a_r_m.201(1) KIM. .Tc-ng K3 oo

_ -T-‘tit. Republic ofliorea _
Facsinaleiqo. 32-42-472-7140 TcivphvncTJ0-33-43-431-3593
   
I-"Orin I’CI‘.-"ISA-"'23? (cover slicet) (Jul_\,-' 2009)
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International application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCTfUS2[}09f0587 I 6

Box No. I Basis of this opinion

1. With regard to the language. this opinion lias been established on the basis 01':

X the international application in the language in which it was tiled

l:l a translatiotl of the international application into , whjelt is the language of a
translation furnislted for the purposes of international seaneh (Rules l2.3(a) and 23.1(b))

2. E] This opinion has been established taking into aeeount the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 9] (Rule —’l3fu'.!;.l (a))

3. With regard to any nucleotide aI1d..|"0I' amino acid sequence disclosed in the international application. this opinion has been
established on the basis of:

a, 21 sequence listing filed or furnislied

El 01] paper

D in eloelronie forin

h. time oftiling or t'LIrnishing_

Cl contained in the international application as tiled.

|:| Iiled together with the international application in electronic tbrrn.

|:' ftlrnishcd sLI|:I-5eqLIcntl_\-' to this Autliority for the ptlrposes of search.

4. D In addition, in the case that more than one version or copy ofa sequence listing has been filed or furnished. the required
statements that the inforrnation in the subsequent or additionnl copies is identical to that in the application as filed or does

not go be)-'ond the appliezltion as filed. as ap]:aropI'lale_ were l1In1ished_

5. Additional eomnicnts;

Form PCT.-"ISA.-"237 (Box No. I)( Jul}-‘ 2009)
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International application No.WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT,r[_]s20[]9,r053715

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

1. Statement

Novelty (N)

inventive step (IS)

Industrial applicability (IA)

2. Citations and explanations :

Reference is made to the following documenti

Dli JP ‘ll-309183 A tltl0RlllCHl l{‘r'[.' Kill 09 November 1999

1. Novelty and inventive Step

1-]. Regarding claims 1-4
ltllost (if the features of claim l are disclosed in D1 except for making the finished lalnri-c at least 90
inches wide. However. it is considered to be a minor difference over the disclosure of D]. 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 itrticle 33(3) is present in the subject matter of claim 1.

The adtlili-onal feature of claim 2 is already disclnsetl in Dlfsee claim 3). The features added by
claims 3 8: 'l are considered to be a minor difference over the disclosure of Dlisee paragraphs [0010]-
l0(_)l3ll, which fall under the general knowledge of a person skilled in the art. Hence, no inventive
step under PCT ii.1'ticle 33(3) is present in the subject matter of claims 2-4.

1-2. Regarding claims 5-8
lilost of the features of claim 5 are disclosed in D1 except for making the finished fabric at least 90
inches wide. circular lcnitting 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 lcnitting and stitching are considered to be a minor difference
over the disclosure of Dltsee paragraphs [l)(llU]-[U(l‘l3]). which fall under the general knmi-‘ledge 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 Dlfsee paragraph [O0Ul]). The features
added by claims 7 Si 8 are a simple addition of cunventicinal technique in this field as occasion

demands. Hence. no inveiitive step under PCT Article 33(3) is present in the subject matter of claims
6-8.

1-3. Regarding claims 9-12
lilost 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. lloirever, 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 lmitting and stitching are considered to be
a minor difference over the disclosure of Dltsee [Jaragraphs [Ofllfl]-[0Ol3]}. 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 i‘irl.icle 33(3) is present in the subject matter of claim 9.

Continued on Supplemental Box

Form PCTIISA.-‘"237 (Box No. V) (July 2009)
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Supplemental Box

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

Box 1:’

The feature atitled lay‘ claim 10 is a simple Hti(iil.i()n of t_'E)I1\-‘i-tl'Il.'lt)['I:-ii technique in this field as occasion

demands. The additional features of claims 11 & 12 are already disclosed in Dllsee paragraph l0010i-
[0013]i. 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 01 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 Dlfsee paragraphs [0010]-[0Ol3]), which fall under the
general knowledge of a person skilled in the arL. Hence, no invenLive stcp under PCT ArLiclc 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 Dltsee paragraph

[001G]‘[0013]). Hence, no inventive step under PCT Article 33i3i is present in the subject matter of
claims 14-1?.

2. industrial Applicability

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

Form PC Ti'ISA«"23".r' (Supplemental Box) {Jill}-' 2009)
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This international search report consists of a total of 3 sheets.

I: It is also accompanied by a cop}-' ofeaoh prior art doouinent oi ted in this report.

1. Basis oftlie report

a. With regard to the language. the international search was carried out on the basis of:

E t11e iiilernational application in the language in which it was tiled

a translation of the international application into . which is the language ofa
translation furnished for the purposes oi‘ international search (Rules l2.3~(a) and 23. l(b))

b. E] This international search report has been established taking into account the rectification of an obvious mistake
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e. I: Willi regard to any nucleotide :md.to|‘ amino acid sequence disclosed in the international application, see Box No. I.
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4. With regard to the title,
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E the text is approved as submitted by the applicant.
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r11aj_«'. within one month from the date ofmailing efthis international search report. submit continents to this Atitherity.

6. Witli regard to the drawings.

a. the figure ofthe drawings to he published with the abstract is |"igure No. 3

E as suggested by the applicant.

I: as selected by this Autlicrity. because the applicant failed to suggest a figure.

D as selected by this ALit|iarit_v_. because this Figure better characterizes the invention.

b. |:| none of the figure is to be published with the abstract.
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Box No. VI Certain documents cited
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Iiiternaliomll application No.
WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

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 wliich it was filed

l:l a translation ofthc international application into , which is the language ofa
traiislatioii furnished. for the purposes of international search (Rules l2.3[a) and 23. ltbj-)

2. El This opinion has been established tal-Ling into account the rectificatioll of an obvious mistake aI.Ithori7.ed by or notified
to this Authority under Rule 91 (Rule 436.-'.s.1(a))

Witli regard to any nucleotide andfor amino acid sequence disclosed in the international application, this opinion has been
established on the basis of:

a, a sequence listing filed or funiishcd

|:| D11 PIIPBT

CI in electronic form

h. time of tiling 0l'll.II‘I1iSl1l1"Ig

l:l contained in the international application as filed.

I:I tiled together with the international application in electronic form.

|:| furnislted SLli.'!SC£|L|¢l1tl_V to this l'\l.1ll‘IOI'il£}' for the purposes of search.

4. El In addition. in the case that more than one version or copy‘ ofa sequence listing has been tiled or filrnished, the required
statements that the inforrnation in the subsequent or additioanl copies is idcntical to that in thc application as tiled or does

not go beyond the application as tiled, as appropriate, were t'urnished.

5. Additional comments:

Form PCT.-"ISA.-"237 (Box No. I)( Jul}-‘ 2009)
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Inlcrnatiunal app] icaliun No.WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY PCT/U s2gi}9m53-mg

Box No. V Reasoned statement under Rule 43bis.l(a)-(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

1. Statement

Novelty (N)

Invcnli v C slop (IS)

Industrial applicahil ity (IA)

2. Citations and explanations :

Reference is made to the following document:

D1: JP 11-309183 A (lI.l0RlUCl-ll l(l’L' Kit) 09 November 1999

1. Novelty and Inventive Step

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. l-lnwever, it is considered to he a minor difference over the disclosure of lll, that are
merely matters of design option when the general l-mowledge in relevant field of the art is used.
llence, 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 Dlfsee claim 3}. The features added by
claims 3 & zl are considered to he a minor difference over the disclosure of Dl(see paragraphs [t)(lIlt)]-
ff.JC'13l). which fall under the general knowledge of a person skilled in the art. Hence. no inventive
step under PC1‘ Article 33(3) is present in the subject matter of claims 2-4.

1-2. Regarding claims 5-8
ltllost of the features (if claim 5 are disclosed in Ill except for making the finished fHlJl'lt_‘ at least 90
inches wide. circular lcnitting 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 lcnitting and stitching a1'e considered to be a minor difference
over the disclosure of Dltsee 11-aragraphs [ll(llU]-[fl(l‘l3]). which fall under the general lil‘l()'tt'l(-¥tlHf:P 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 Dlfsee paragraph [OU01]l. The features
added by claims 7 St 8 are a simple addition of cunventicinal 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
ltllost 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. llowever, making the bed sheet at least 90 inches wide is considered to be a minor
differ-enL.‘e Over the disclosure of D1. that is merel,v 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 flltsee [Jara1.gra1)hs [0010]-[0Ol3]l. 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 r‘irticle 33(3) is present in the subject matter of claim 9.

Continued on Supplemental Box

Form PCTIISA.-‘"237 (Box No. V) (July 2009)
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Supplemental Box

In case the space in any ofthe preceding boxes is not sufl'icient.
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 8: 12 are already disclosed in D1(see paragraph [0010]-
[(lI0‘l3]). Hence. no inventive step under l-‘CT 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 01, 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 Dlisee paragraphs [0010]-lO013J). 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 D1(see paragraph
[001OJ—[0013J). Hence. no inventive step under PCT ftrticle 33(3) is present in the subject matter of
claims 14-17.

2. l['l(lUST_I'f.'-il i°I.1)|Jii(_‘Fii)liti.)-'

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

Form PC TrISA«"23".r' (Supplemental Box) (Jl.ll}' 2009)
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non-U.S. patent documents and other documents are enclosed.

The United States patent applications andfior patents listed below contain material related

to material in this application. Copies of the applications andfor patents, their current claims (in

the case of patents), and their transaction histories from the patent office public PAIR website are

enclosed (or were provided previously with information disclosure statements identified in the

table).

The applicant invites the examiner to consider the claims and claim amendments of these

other applications andfor patents, and the positions ofthe examiners and the applicant that appear

in their prosecution histories. The applicant understands that the examiner has direct access to

these papers at the patent office, but will be happy to provide copies to the examiner upon

request.
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US serial Examiner and Is patent or application 111 the case of an Is current PAIR
number and group art unit attached and listed on lbrin application, are claims transaction history

filing date’ 1449 andfor what is the attached or what is the attached and listed on

status date of a prior information date of a prior form 1449
disclosure statement with inlorination disclosure
which it was submitted statement with which

they were submitted
6 I r" l 0] ,()49 No No
09i’29.r'2008

Expired

l2r"569,659 Nicholas F. Yes - publication Yes
09i’29.»"2009 POW? 201 U0000020 submitted

pending UAU 3673
l3:"272,9?7 Nicholas F. Yes - publication

10:’ I 372131 I F_"o-lit-o 2[]l2r"(](]3[)874 submitted
psndin UAU 3673

 
This statement is being filed after a first Office action on the merits, but before receipt of

a final Office action or a Notice of Allowance. The fees in the amount of $180 in payment of the

late submission fee of§l . l7(p) are being paid concurrently herewith. In addition, please apply

any other necessary charges or credits to deposit account 06- l 050, referencing the above attorney

docket number.

Respectfully submitted,

Date: February 16, 2012 /“Frank L. Gerratanaf
Frank L. Gerratana

Reg. No. 62,653
Customer Number 2616]

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (877) 769-7945
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Title:Fabric System

Publication No.US-2012-0024013-A1

Publication Date:O2a’fJ2l2fJ1 2

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37

CFFI 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the

Internet at vvv.rw.uspto.gov. The direct link to access the publication is currently http:#www.uspto.govfpatftf.

The publication process established by the Office does not provide for mailing a copy of the publication to

applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth

in 37 CFR 1.1Q(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of

Public Records. The Office of Public Flecords can be reached by telephone at (703) 308-9726 or (800) 972-6382,

by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent

Electronic Business Center at vvvvw.uspto.gov using the public side of the Patent Application Information and

Ftetrieval (PAIR) system. The direct link to access this status information is currently http:Hpair.uspto.govi. Prior to

publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication. or about PAIFI, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managmcnt. Application Assistance Unit (571) 272-4U()(II, or (5? 1) 272-4200, or 1-888-786-0101
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Please find below andfor attached an Office communication concerning this application or proceeding.

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

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
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Application No. Applicanllsj

‘l3r'2?1.83£l- WALVIUS ET AL.

Office Action Summary Examine, A” Unit

NICHOLAS POLITO 3673

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

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE § MONTH(S) OR THIFITY (30) DAYS.
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time maybe available under the provisions of 3? CFR 1.136ra). In no event. however. may a reply be timely Iiled
after SIX {Ej MONTHS from the mailing date of this communication.

- ll NO period for reply is specitied above, the maximum statutory period will apply and will expire SIX {6} MONTHS from the mailing date ol this communication.
— Failure to reply within the set or extended period for reply will. by statute. cause the application to become ABANDONED (35 lJ_S.C. § 133].

Any reply received by the Otlice later than three months afterthe mailing date of this communication. even it timely filed. may reduce any
earned patent term adjustment. See 3? G-FF'l 1.?0=1{b].

Status

1)E| Responsive to communicatiorr(s) filed on it/30/20ft.

2a)I:l This action is FINAL. 2b)E This action is non-final.

Bil] An election was made by the applicant in response to a restriction requirement set forth during the interview on

_; the restriction requirement and election have been incorporated into this action.

4)|:I Since this application is in condition for allowance except tor formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Ouayie, 1935 C.D. 11, 453 013. 213.

Disposition 01 Claims

5)E Claimisl M isiare pending in the application.

5a) Of the above claim(s} 14-24 isiare withdrawn from consideration.

6 Cl Claim s) isiare allowed.

Application Papers

1U)I:| The specification is objected to by the Examiner.

11)E The drawing(s) filed on 12 October 2011 lsiare: a)E accepted or b)I:I objected to by the Examiner.

Applicant may not request that any objection to the drawingisj be held in abeyance. See 37 CFR 1.B5{a).

Flepiacement drawing sheet{s‘_i including the correction is required if the drawing{s) is objected to. See 3? CFR 1.t2t id).

12)I:l The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)l:] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a}~(d) or (f).

all] All bjI:] Some * c)I:I None of:

1.|:I Certified copies of the priority documents have been received.

2.I:I Certified copies of the priority documents have been received in Application No. j.

3.I:] Copies ol the certilied copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Fiule 1?.2(a}).

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1} E Notice of References Cited [PTO-B92) 4; I] Interview Summary [PTO-413]:
2} El Notice of Draflspersofis Patent Drawing Review (PTO-943} P399’ N°l5l-Mall Dal‘-5j -
3} E Infonttation Disclosure Statementtsj (PTO.-’SBr'08j 5} D M01399 0‘ |"l°"T|3J P313“? APPIIPEIION

Paper No{s}rr‘Mai| Date _ at El Other: .
Li. S. Patent and Trademark Oltica

PTOL-326 (Rev. 03-11]: Oltioe Action Summary Part of Paper No_iMail Date 20111221
000227

 



Applicationfcontrol Number: 13/271,884 Page 2

Art Unit: 36?3

DETAILED ACTION

Election/Restrictions

1. Claims 14-24 are withdrawn from further consideration pursuant to 37' CFR

1.142(b) as being drawn to a nonelected invention, there being no allowable generic or

linking claim. Election was made without traverse in the reply filed on 113301201 1

Double Parenting

2. The nonstatutory double patenting rejection is based on a judicially created

doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the

unjustified or improper timewise extension of the “right to exclude" granted by a patent

and to prevent possible harassment by multiple assignees. A nonstatutory

obviousness-type double patenting rejection is appropriate where the conflicting claims

are not identical, but at least one examined application claim is not patentably distinct

from the reference claim(s) because the examined application claim is either anticipated

by, or would have been obvious over, the reference claim(s). See, e.g., fn re Berg, 140

F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29

USPCl2d 2010 (Fed. Cir. 1993); In re Longf, 759 F.2d 887, 225 USPO 645 (Fed. Cir.

1985); in re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); in re l/ogel, 422

F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorfngton, 418 F.2d 528, 163

USPO 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321(d)

may be used to overcome an actual or provisional rejection based on a nonstatutory

double patenting ground provided the conflicting application or patent either is shown to
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Applicationfcontrol Number: 13/271,884 Page 3

Art Unit: 38?3

be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.

Effective January 1, 1994, a registered attorney or agent of record may sign a

terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with

37 CFR 3.‘/'3(b).

3. Claims 25-43 are provisionally rejected on the ground of nonstatutory

obviousness-type double patenting as being unpatentable over claims 1-4 and 28 of

copending Application No. 12,689,859 and claims 15-25, 28-37 and 41. Although the

conflicting claims are not identical, they are not patentably distinct from each other

because they are drawn to the same subject matter but written separately as method

and apparatus claims.

This is a Qrovisional obviousness-type double patenting rejection because the

conflicting claims have not in fact been patented.

Claim Rejections - 35 USC § 103

4. The following is a quotation of 35 U.S.C. 1U3(a) which forms the basis for all

obviousness rejections set forth in this Office action:

{a} A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.

Patentability shall not be negatived by the manner in which the invention was made.

5. Claims 25-29 and 31-41 are rejected under 35 U.S.C. 103(a) as being

unpatentable over Murphy et al. (US. Patent No. 6,823,548).

4. Regarding claim 25, Murphy et al. teach in Figures 1-3 a finished fabric

comprising: a first circular knitted fabric portion (22); and a second circular knitted fabric

000229



Applicationfcontrol Number: 13/271,884 Page 4

Art Unit: 36?3

portion (24), at least one of the circular knitted fabric portions comprising a circular

knitted performance fabric portion [Table 1, Ex. No. 1.3); wherein the first and second

fabric portions are discrete; and wherein the first and second fabric portions are joined

(col. 6, lines 41 -48) to form the finished fabric.

Murphy et al. do not teach wherein the finished fabric is at least 90 inches wide.

Murphy et al. teach column 3, lines 42 to 45 wherein the finished fabric is for a mattress.

The examiner takes official notice that it is commonly known in the art for a standard

size mattress cover to be at least 90 inches wide. Therefore, it would have been

obvious to a person having ordinary skill in the art at the time the invention was made to

make the finished fabric of Murphy et al. at least 90 inches wide to cover a standard

mattress.

5. Regarding claim 26, Murphy et al. teach the finished fabric of claim 25. Murphy et

al. do not teach piping. The examiner takes official notice that it is commonly known in

the art to provide piping to a fabric. Therefore, it would have been obvious to a person

having ordinary skill in the art at the time the invention was made to provide piping to

the bed fabric of Murphy et al. to provide a finished edge.

6. Regarding claim 27, Murphy et al. teach in column 5, lines 20 to 29 the finished

fabric of claim 25, wherein the first and second fabrics have different fabric

characteristics.

7. Regarding claim 28, Murphy et al. teach in column 5, lines 46 to 67 the finished

fabric of claim 27, wherein at least one of the fabric characteristics comprises moisture

management.
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Applicationfcontrol Number: 13/271,884 Page 5

Art Unit: 36?3

8. Regarding claim 29, Murphy et al. teach in column 5, lines 46 to 67 the finished

fabric of claim 27, wherein at least one of the fabric characteristics comprises UV

protection.

9. Regarding claim 31, Murphy et al. teach in column 5, lines 46 to 67 the finished

fabric of claim 2?, wherein at least one of the fabric characteristics comprises thermo-

regulation.

10. Regarding claim 32, Murphy et al. teach in column 5, lines 46 to 67 the finished

fabric of claim 27, wherein at least one of the fabric characteristics comprises wind

resistance.

11. Regarding claim 33, Murphy et al. teach in column 5, lines 46 to 67 the finished

fabric of claim 27, wherein at least one of the fabric characteristics comprises water

resistance.

12. Regarding claim 34, Murphy et al. teach in column 5, lines 46 to 67 the finished

fabric of claim 25, wherein the performance fabric portion comprises a man-made fiber

that has higher breathability than a cotton fabric.

13. Regarding claim 35, Murphy et al. teach in column 5, lines 46 to 67 the finished

fabric of claim 25, wherein the performance fabric portion comprises a man-made fiber

that has higher heat transfer than a cotton fabric.

14. Regarding claim 36, Murphy et al. teach in column 5, lines 46 to 6? the finished

fabric of claim 25, wherein the performance fabric portion comprises a man-made fiber

that has higher moisture wicking characteristics than a cotton fabric.
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Applicationfcontrol Number: 13/271,884 Page 6

Art Unit: 36?3

15. Regarding claim 37, Murphy et al. teach the finished fabric of claim 25. Murphy

does not teach wherein the finished fabric has a gauge of at least 17 gauges. The

examiner takes official notice that it is commonly known in the art to use high gauge

fabrics for bed coverings. It would have been obvious to one having ordinary skill in the

art at the time the invention was made to use a gauge of at least 1?, since it has been

held that where the general conditions of a claim are disclosed in the prior art,

discovering the optimum or workable ranges involves only routine skill in the art. in re

After, 105 USPO 233.

16. Regarding claim 38, Murphy et al. teach in column 3, lines 43 to 61 the finished

fabric of claim 25, comprising a bed sheet.

1?. Regarding claim 39, Murphy et al. teach in column 3, lines 43 to 61 the finished

fabric of claim 25, comprising a bed covered by the bed sheet.

18. Regarding claim 40, Murphy et al. teach in column 3, lines 43 to 61, column 5,

lines 46 to 64 and Table 1, Ex. Me. 1.3 the finished fabric of claim 25, wherein the bed

sheet is sufficiently stretchable to fit a standard rectangular bed and a smaller, non-

rectangular marine bed.

19. Regarding claim 41, Murphy et al. teach in column 3, lines 43 to 61, column 5,

lines 46 to 64 and Table 1, Ex. No. 1.3 the finished fabric of claim 25, wherein the bed

sheet is sufficiently stretchable to fit either a crib or a standard adult bed.

20. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Murphy

et al. in view of Porter et al. (U.S. Patent No. 4,690,859).
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Applicationlcontrol Number: 13/271,884 Page 7

Art Unit: 36?3

21. Regarding claim 30, Murphy et al. teach the finished fabric of claim 2?‘. Murphy et

al. do not teach wherein at least one of the fabric characteristics comprises anti-

microbial properties. Porter et al. teach in column 4, lines 4 to 14 a finished fabric

comprising anti—microbia| properties. In view of Porter et al., it would have been obvious

to a person having ordinary skill in the art at the time the invention was made to

combine the anti-microbial properties of Porter et al. with the finished fabric of Murphy et

al. to prevent the growth of microorganisms.

22. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Murphy

et al. in view of Link et al. (U.S. Pub. No. 200770283493).

23. Regarding claim 42, Murphy et al. teach the finished fabric of claim 25. Murphy et

al. do not teach a knit fabric that includes polyurethanepolyurea copolymer fiber. Link et

al. teach in paragraph 28 a knit fabric that includes polyurethanepolyurea copolymer

fiber. It would have been obvious to one having ordinary skill in the art at the time the

invention was made to use polyurethanepolyurea oopolymer fiber, since it has been

held to be within the general skill of a worker in the art to select a known material on the

basis of its suitability for the intended use as a matter of obvious design choice. ln re

Leshln, ‘I25 USPQ 416. See also Elallas Llquldatlng Co. v. Allied industries of Kansas,

lnc. (DC Kans) 205 USPQ 331.

Allowable Subject Matter

24. Claim 43 is objected to as being dependent upon a rejected base claim, but

would be allowable if rewritten in independent form including all of the limitations of the

base claim and any intervening claims.
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Applicationfcontrol Number: 13/271,884 Page 8

Art Unit: 36?3

25. The following is a statement of reasons for the indication of allowable subject

matter: Murphy et al. and Link et al., taken either alone or in combination, do not teach

"polyurethanepolyurea copolymer fiber is included in the knit fabric in a proportion that,

if circularly knit at a high gauge, the knit fabric could be knit at no more than a 72.5 inch

circumference without losing integrity of the polyurethanepolyurea copolymer fiber."

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to NICHOLAS POLITO whose telephone number is

[571)2?'0-5923. The examiner can normally be reached on lvlonday- 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.

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 httpat/pair—direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 856-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-796-9199 (IN USA on CANADA) or 571-272-1000.
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Art Unit: 36?3

Nicholas Polite! IROBERT G. SANTOS/

Examiner, Art Unit 3673 Primary Examiner, Art Unit 3673

12/21/2011
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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 p1'ob1ems 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 perfonnance, but also “the overall quality of
1

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. Peiformance 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—regu1ation, and windfwater 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, notjust 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, perfonnance 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 fi‘om 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 d1'yin g 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 TherrnastatQ 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’ tine tactile qualities nor their ornni-direction stretch

properties, for example.

Circular knitting must be employed to produce a perfontnance 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 a1'e 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

di rec ted.

BRIEF SIIMMARY 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. ln 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 perfonnance 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

nesistance.

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 corners 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. lt 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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2

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 compaied to other knit technologies. and offer reduced wrinkles and enhanced color

steadfastness

In a preferred embodiment. the present pe1'forn1ance 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 commeicially available cotton bed sheets in a series of procedures

designed to measure each product’s heat- and moisture-transport properties, as well as

warmfcool-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.

6
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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

fu1'ther 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
9! id

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

7
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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 f1'om “about" or “approximately” one particular value

andfor to “about” or “approximately” another particular value. When such a range is expressed,

another embodiment includes from the one particular value andfor 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, panicles, 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 f1'om 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

tit 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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fabric, the resulting bedding retains an exceptionally fine tactile quality critical for providing

maximum levels of enhanced comfort.

An alternative to circular knitting is non—circular knitting — for example, warp knitting.

This method can achieve widths greater than circular knitting. Industrial warp knit machines. for

example, can produce tricote warp knit fabrics up to 130-140 inches in width. Circular knitting,

however, is less expensive, as it requires less set-up time. Circular knitting also provides greater

multidirectional stretch.

In order to provide a sheet that exceeds the maximum dimensions of fabric that can be

produced by available circular knitting machines, flat lock stitching 12 is used to join a plurality

of portions resulting in a sheet that is 91 inches wide (as shown). In an exemplary embodiment,

piping 11 can be included in close proximity to the stitching. The stitching can be the same color

as the fabric of the sheet portions, or different color(s). The piping can be 3.34 inch straight

piping without a cord or other filler. In one preferred embodiment, the stitching is 16 stitches per

inch. Piping 11 can be included at one end of the sheet and can be the same or a different color

as the sheet fabric.

For a fitted sheet, the sheet can include an elastic portion surrounding the edge of the

fitted sheet to better keep the fitted sheet in place when placed on a mattress or other sleeping

surface. A cord can be sewn into the edge of the fitted sheet and cinched around the mattress or

other sleeping surface to better hold the fitted sheet in place.

Referring to Fig. 2, a sheet is shown having dimensions of9l inches wide and 102 inches

in length. In this embodiment, stitching 14 is shown 34 inches from an interior edge 18 of a

main portion 16 and another stitch 14 at edge 2|] of the sewn-on portion. Flat lock stitching can

be used for the stitching. Piping can be applied at or in proximity to the stitching.

Referring to Fig. 3, a non—rectangula1' shaped sheet is shown. In this exemplary

embodiment, elastic can be included around the edge of the fitted sheet to better maintain the

fitted sheet in position when placed on a sleeping surface. In one embodiment, pull ties 24 can

be installed at various locations around the edge of the fitted sheet in order to assist in

maintaining the fitted sheet secured to the sleeping surface. The pull tie can be cinched to

increase tension around the edge of the fitted sheet as shown by 26.

9
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Stitching used for securing the portions of the sheet together can include that shown as

233. In another embodiment, the stitching used for securing the portion of fabric together is

shown as 28b.

Referring to Fig. 4, yet another preferred embodiment of the invention is shown. In this

embodiment, the sheet can be assembled through stitching of differing fabrics for generating

performance zones in the sheet. For example, zone 32 can have higher wicking properties than

the other zones since this area is where the majority of the individual body rests. Areas 343

through 344:! can have higher spandex or other elastic fabric properties so that the fit around a

sleeping surface is improved. Area 36 may have thermal properties such as increased cooling

since this area is generally where the individual’s head lies. In an exemplary embodiment, the

pillow covers of pillows used by the individual also have differing properties from the remainder

of the sheet, e.g., thermal properties.

The present invention encompasses the construction of bedding materials that have

superior performance properties while allowing for manufacture by machinery presently

available and in use. More specifically, the invention is related to a new method for fabricating a

covering and or sheets in bedding. When using the circular knitting machine, the high gauge

performance fabrics can only be made to a maximum size of 72.5 inches without losing the

integrity of the spandex in the fabric. Yet, normal sheet panels are 102 X 91 inches. This

presents problems when manufacturing sheets from performance fabrics.

Additionally, special stitching techniques must be used given the thread density of the

fabric. Using this special stitching, panels are sewn together to produce bedding or a sheet that is

the proper size for standard bed sheets. Because discrete portionsfpanels are used in the

manufacture of the present fabrics. panels can be selected that provide different properties for

different areas of the bedding (Fig. 4). Stitching or seams on the sheet can also allow for the

ease of making the bed. Because the bedding is made from performance fabric with spandex, it

stretches to permit multiple and custom sizing for applications in cribs, recreational vehicles and

boats.

Circular knitting machines used for high gauge performance bedding fabrics are called

high—gauge circular knitting machines, because of dense knitting with thin yarn. High gauge

generally denotes 17 gauges or more. Seventeen gauges indicate that 1'? or more cylinder

10
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needles are contained in one inch. Circular knitting machines of less than 17 gauges are referred

to as low-gauge circular knitting machines. The low-gauge circular knitting machines are often

used to knit outelwear.

“Yarn count” indicates the linear density ("yarn diameter or fineness) to which that

particular yarn has been spun. The choice of yarn count is restricted by the type of knitting

machine employed and the knitting construction. The yarn count, in turn, influences the cost,

weight, opacity, hand and drape of the resulting knitted structure. In general, staple spun yarns

tend to be comparatively more expensive the finer their count, because finer fibers and a more

exacting spinning process are necessary in order to prevent the yarn from showing an irregular

appearance.

A top width in the 90-inch range is currently possible using a circular knit fabric formed

on a 36-38-inch diameter machine, although higher levels of spandex in the performance fabric

tend to pull the width in. In just one example, on a 30-inch diameter machine, the spandex can

reduce an otherwise 94-inch circumference fabric tube to one with a 60-65 inch finished width.

A major limitation in finished width is not strictly a knitting concern but also concerns

finishing. With performance fabric, it tends to sag in the middle — increasingly so with greater

widths — making finishing difficult to impossible above a certain threshold. A possible 90-inch

finished width is contingent upon having a good finishing set—up capable of handling the present

performance fabric, This potential for difficulties would only become compounded at the larger

widths required for bed sheets.

In a preferred process. the present fabric undergoes a heat setting finishing process.

Applying a moisture-wicking finish to another fabric — like cotton — that can be produced at

larger widths appears unlikely to match the moisture-control properties of the present fabric, as

polyester itself is naturally moisture-resistant and there are physical actions (eg. capillary action)

at play. Further, the use of cotton comes at the expense of bneathability and heat—transfer

capabilities (as confirmed by laboratory testing) and stnetchability.

Numerous characteristics and advantages have been set forth in the foregoing description,

together with details of structure and function. While the invention has been disclosed in several

forms, it will be apparent to those skilled in the art that many modifications, additions, and

deletions, especially in matters of shape, size, and arrangement of parts, can be made therein

11
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without departing from the spirit and scope of the invention and its equivalents as set foith in the

following claims. Therefore, other modifications or embodinients as may be suggested by the

teachings herein are particularly reserved as they fall within the breadth and scope of the claims

here appended.

12
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CLAIMS

What is claimed is‘.

1. A method of making a finished fabric at least 90 inches wide comprising:

forming at least two discrete performance fabric portions; and

joining at least two discrete performance fabric portions to form the finished fabric.

2. The method according to Claim 1, wherein forming at least two discrete performance

fabric portions comprises knitting at least two discrete performance fabric portions.

3. The method according to Claim 1. wherein forming at least two discrete performance

fabric portions comprises circular knitting at least two discrete performance fabric portions.

4. The method according to Claim 1, wherein joining at least two discrete performance

fabric portions to form the finished fabric comprises stitching at least two discrete performance

fabric portions together to form the finished fabric.

5. A method of making a finished fabric at least 90 inches wide comprising:

circular knitting at least two discrete performance fabric poitions; and

stitching at least two discrete performance fabric portions together to t'orm the finished

fabric.

6. The method according to Claim 5, wherein the finished fabric comprises a bed sheet.

7'. The method according to Claim 5, further comprising heat setting finishing the finished

fabric.

8. The method according to Claim 5. further comprising providing piping to the finished

fabric.

9. A method of making a bed sheet at least 90 inches wide from performance fabric

comprising:

circular knitting at least two discrete performance fabric portions;

stitching at least two discrete performance fabric portions together; and

13
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heat setting finishing the stitched at least two discrete performance fabric portions to

form the finished bed sheet.

10. The method according to Claim 9. further comprising providing piping to the finished

bed sheet.

11. The method according to Claim 9, wherein the at least two discrete performance fabric

portions have different fabric characte1'istics.

12. The method according to Claim 11, wherein fabric characteristics are selected from the

group consisting of moisture management, UV protection, anti-microbial, thermo-regulation,

wind resistance and water nesistance.

13. A finished fabric at least 90 inches wide comprising:

a first circular knitted performance fabric; and

a second circular knitted performance fabric;

wherein the first and second performance fabrics are discrete; and

wherein the first and second performance fabrics are joined to form the finished fabric.

14. The finished fabric of Claim 13, wherein the finished fabric comprises a bed sheet.

15. The finished fabric of Claim 13, fu1'ther comprising piping.

16. The finished fabric of Claim 13, wherein the first and second performance fabrics have

different fabric characteristics.

17. The finished fabric of Claim 16, wherein fabric characteristics are selected from the

group consisting of moisture management, UV protection, anti—microbia1, thermo—regulation,

wind resistance and water nesistance.

14
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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 p1'ob1ems 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 perfonnance, but also “the overall quality of
1

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. Peiformance 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—regu1ation, and windfwater 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, notjust 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, perfonnance 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 fi‘om 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 d1'yin g 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 TherrnastatQ 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’ tine tactile qualities nor their ornni-direction stretch

properties, for example.

Circular knitting must be employed to produce a perfontnance 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 a1'e 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

di rec ted.

BRIEF SIIMMARY 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. ln 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 perfonnance 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

nesistance.

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 corners 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. lt 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 compaied to other knit technologies. and offer reduced wrinkles and enhanced color

steadfastness

In a preferred embodiment. the present pe1'forn1ance 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 commeicially available cotton bed sheets in a series of procedures

designed to measure each product’s heat- and moisture-transport properties, as well as

warmfcool-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.

6
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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

fu1'ther 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
9! id

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 f1'om “about" or “approximately” one particular value

andfor to “about” or “approximately” another particular value. When such a range is expressed,

another embodiment includes from the one particular value andfor 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, panicles, 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 f1'om 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

tit 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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fabric, the resulting bedding retains an exceptionally fine tactile quality critical for providing

maximum levels of enhanced comfort.

An alternative to circular knitting is non—circular knitting — for example, warp knitting.

This method can achieve widths greater than circular knitting. Industrial warp knit machines. for

example, can produce tricote warp knit fabrics up to 130-140 inches in width. Circular knitting,

however, is less expensive, as it requires less set-up time. Circular knitting also provides greater

multidirectional stretch.

In order to provide a sheet that exceeds the maximum dimensions of fabric that can be

produced by available circular knitting machines, flat lock stitching 12 is used to join a plurality

of portions resulting in a sheet that is 91 inches wide (as shown). In an exemplary embodiment,

piping 11 can be included in close proximity to the stitching. The stitching can be the same color

as the fabric of the sheet portions, or different color(s). The piping can be 3.34 inch straight

piping without a cord or other filler. In one preferred embodiment, the stitching is 16 stitches per

inch. Piping 11 can be included at one end of the sheet and can be the same or a different color

as the sheet fabric.

For a fitted sheet, the sheet can include an elastic portion surrounding the edge of the

fitted sheet to better keep the fitted sheet in place when placed on a mattress or other sleeping

surface. A cord can be sewn into the edge of the fitted sheet and cinched around the mattress or

other sleeping surface to better hold the fitted sheet in place.

Referring to Fig. 2, a sheet is shown having dimensions of9l inches wide and 102 inches

in length. In this embodiment, stitching 14 is shown 34 inches from an interior edge 18 of a

main portion 16 and another stitch 14 at edge 2|] of the sewn-on portion. Flat lock stitching can

be used for the stitching. Piping can be applied at or in proximity to the stitching.

Referring to Fig. 3, a non—rectangula1' shaped sheet is shown. In this exemplary

embodiment, elastic can be included around the edge of the fitted sheet to better maintain the

fitted sheet in position when placed on a sleeping surface. In one embodiment, pull ties 24 can

be installed at various locations around the edge of the fitted sheet in order to assist in

maintaining the fitted sheet secured to the sleeping surface. The pull tie can be cinched to

increase tension around the edge of the fitted sheet as shown by 26.

9
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Stitching used for securing the portions of the sheet together can include that shown as

233. In another embodiment, the stitching used for securing the portion of fabric together is

shown as 28b.

Referring to Fig. 4, yet another preferred embodiment of the invention is shown. In this

embodiment, the sheet can be assembled through stitching of differing fabrics for generating

performance zones in the sheet. For example, zone 32 can have higher wicking properties than

the other zones since this area is where the majority of the individual body rests. Areas 343

through 344:! can have higher spandex or other elastic fabric properties so that the fit around a

sleeping surface is improved. Area 36 may have thermal properties such as increased cooling

since this area is generally where the individual’s head lies. In an exemplary embodiment, the

pillow covers of pillows used by the individual also have differing properties from the remainder

of the sheet, e.g., thermal properties.

The present invention encompasses the construction of bedding materials that have

superior performance properties while allowing for manufacture by machinery presently

available and in use. More specifically, the invention is related to a new method for fabricating a

covering and or sheets in bedding. When using the circular knitting machine, the high gauge

performance fabrics can only be made to a maximum size of 72.5 inches without losing the

integrity of the spandex in the fabric. Yet, normal sheet panels are 102 X 91 inches. This

presents problems when manufacturing sheets from performance fabrics.

Additionally, special stitching techniques must be used given the thread density of the

fabric. Using this special stitching, panels are sewn together to produce bedding or a sheet that is

the proper size for standard bed sheets. Because discrete portionsfpanels are used in the

manufacture of the present fabrics. panels can be selected that provide different properties for

different areas of the bedding (Fig. 4). Stitching or seams on the sheet can also allow for the

ease of making the bed. Because the bedding is made from performance fabric with spandex, it

stretches to permit multiple and custom sizing for applications in cribs, recreational vehicles and

boats.

Circular knitting machines used for high gauge performance bedding fabrics are called

high—gauge circular knitting machines, because of dense knitting with thin yarn. High gauge

generally denotes 17 gauges or more. Seventeen gauges indicate that 1'? or more cylinder

10

000280



W0 201l].r'l]3?'l]82 l’CTlUS2D09f058":'l 6

needles are contained in one inch. Circular knitting machines of less than 17 gauges are referred

to as low-gauge circular knitting machines. The low-gauge circular knitting machines are often

used to knit outelwear.

“Yarn count” indicates the linear density ("yarn diameter or fineness) to which that

particular yarn has been spun. The choice of yarn count is restricted by the type of knitting

machine employed and the knitting construction. The yarn count, in turn, influences the cost,

weight, opacity, hand and drape of the resulting knitted structure. In general, staple spun yarns

tend to be comparatively more expensive the finer their count, because finer fibers and a more

exacting spinning process are necessary in order to prevent the yarn from showing an irregular

appearance.

A top width in the 90-inch range is currently possible using a circular knit fabric formed

on a 36-38-inch diameter machine, although higher levels of spandex in the performance fabric

tend to pull the width in. In just one example, on a 30-inch diameter machine, the spandex can

reduce an otherwise 94-inch circumference fabric tube to one with a 60-65 inch finished width.

A major limitation in finished width is not strictly a knitting concern but also concerns

finishing. With performance fabric, it tends to sag in the middle — increasingly so with greater

widths — making finishing difficult to impossible above a certain threshold. A possible 90-inch

finished width is contingent upon having a good finishing set—up capable of handling the present

performance fabric, This potential for difficulties would only become compounded at the larger

widths required for bed sheets.

In a preferred process. the present fabric undergoes a heat setting finishing process.

Applying a moisture-wicking finish to another fabric — like cotton — that can be produced at

larger widths appears unlikely to match the moisture-control properties of the present fabric, as

polyester itself is naturally moisture-resistant and there are physical actions (eg. capillary action)

at play. Further, the use of cotton comes at the expense of bneathability and heat—transfer

capabilities (as confirmed by laboratory testing) and stnetchability.

Numerous characteristics and advantages have been set forth in the foregoing description,

together with details of structure and function. While the invention has been disclosed in several

forms, it will be apparent to those skilled in the art that many modifications, additions, and

deletions, especially in matters of shape, size, and arrangement of parts, can be made therein

11
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without departing from the spirit and scope of the invention and its equivalents as set foith in the

following claims. Therefore, other modifications or embodinients as may be suggested by the

teachings herein are particularly reserved as they fall within the breadth and scope of the claims

here appended.

12
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CLAIMS

What is claimed is‘.

1. A method of making a finished fabric at least 90 inches wide comprising:

forming at least two discrete performance fabric portions; and

joining at least two discrete performance fabric portions to form the finished fabric.

2. The method according to Claim 1, wherein forming at least two discrete performance

fabric portions comprises knitting at least two discrete performance fabric portions.

3. The method according to Claim 1. wherein forming at least two discrete performance

fabric portions comprises circular knitting at least two discrete performance fabric portions.

4. The method according to Claim 1, wherein joining at least two discrete performance

fabric portions to form the finished fabric comprises stitching at least two discrete performance

fabric portions together to form the finished fabric.

5. A method of making a finished fabric at least 90 inches wide comprising:

circular knitting at least two discrete performance fabric poitions; and

stitching at least two discrete performance fabric portions together to t'orm the finished

fabric.

6. The method according to Claim 5, wherein the finished fabric comprises a bed sheet.

7'. The method according to Claim 5, further comprising heat setting finishing the finished

fabric.

8. The method according to Claim 5. further comprising providing piping to the finished

fabric.

9. A method of making a bed sheet at least 90 inches wide from performance fabric

comprising:

circular knitting at least two discrete performance fabric portions;

stitching at least two discrete performance fabric portions together; and

13
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heat setting finishing the stitched at least two discrete performance fabric portions to

form the finished bed sheet.

10. The method according to Claim 9. further comprising providing piping to the finished

bed sheet.

11. The method according to Claim 9, wherein the at least two discrete performance fabric

portions have different fabric characte1'istics.

12. The method according to Claim 11, wherein fabric characteristics are selected from the

group consisting of moisture management, UV protection, anti-microbial, thermo-regulation,

wind resistance and water nesistance.

13. A finished fabric at least 90 inches wide comprising:

a first circular knitted performance fabric; and

a second circular knitted performance fabric;

wherein the first and second performance fabrics are discrete; and

wherein the first and second performance fabrics are joined to form the finished fabric.

14. The finished fabric of Claim 13, wherein the finished fabric comprises a bed sheet.

15. The finished fabric of Claim 13, fu1'ther comprising piping.

16. The finished fabric of Claim 13, wherein the first and second performance fabrics have

different fabric characteristics.

17. The finished fabric of Claim 16, wherein fabric characteristics are selected from the

group consisting of moisture management, UV protection, anti—microbia1, thermo—regulation,

wind resistance and water nesistance.

14

000284



l’CT:'US2009:'0587l6W0 20103037082
1:'4

bu.

.§,.m§.umcne...
E

000285



W0 20103037082 PCTfUS2009J'058'?16
ZI4

   
000286



W0 201l].r'l]3?'l]82 l’CTlUS20l]9'!058":'16
3H

22

 
::”fifi$H%Jfi&§Hfi:

; -;f1‘*i

- :.-\e..

3.. _ " -M3;

000287



W0 20ll].r'l]3?'l]82 PCTlUS20l]9!058';'16
4!-1

34b

-.n-..\- -\-m-m-..-.-..-.-..-m .-..-m-m-...-..n.. m m 111 m ..

  -:

32

%34d

.. ._. ._. ... ._. ._. ._. ... ._. ._. ._. ... . .. . .. . .. . .. . .. ._. . . . . .. . .... .........................,....................................... ...................... .... ............. ,... ..... . . .. ._. .. . .

34$

 

-4-

000288



wo2010/037032A3||||||||||||||ll|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

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

(l9) World Intellectual Property Organization
International B1u'caL1

(43) International Publication Date

1 April 2010 (01.04.2010)
 (10) International Publication Number

WO 2010/037082 A3

(51)

(11)

(22)

(25)

(26)

(30)

(71)

(72)
(75)

(74)

International Patent Classificatio-1|:

D043 2?/14' [3U[)6.l']l] D030 If/tIl'E}(3[)(Jfi.[i1)

International Applicafiun Number:
PCT.-’Ut33[)[)9."[l587 l 6

International Filing Date:
29 September 3009 (29.09.2009)

Filing Language: English

Publication Language: English

Priority Data:
6]r'lUl ,0-49 39 Septeinber 2008 (29.09.2008) US

Applicant (fit? aft’ desigitnted States c=.rc'€pt' US): SHEEX
L-LC [USFUS]; 169 Captain Lowman Road, Cliapin, SC‘
29036 [US].

Inventors; and

Inventors.-‘Applicants ffoi‘ US omft=): WALVIUS, Susan.
Katherine [USKUS]; I69 Captaiii Luwrnan Road, Chalpin,
SC 29030 (US). }’I.-\RCl\'I:'\K.. [\'liche]]e.. Nlarie
[USIUS]; 169 Captain I_UW'l'l'l.i:l.11 Road, Chopin, SC 39036
(US).

Agent: SCHNEIDER. Ryan. 2%.; Trotilinan Sanders
LLP, Bank of America Plaza, -600 Pcachtroe Street, NE,
Suite 5300, Atlanta, GA 30308-2216 (US).

(54) Title: FABRIC SYSTEM

338

{B1}

(34)

Desigtlated States fttniess aI.I':e.r1.vt's'e .i'J?.t1".t'C'£T.t'C’C!',‘,i'rh)iP' einistfv
kind afnarioncri p.rn.rec.'i'mt at-'m'i'afJl'£): Alf, AG, AL, AM,
AU, AT, AU, AZ, BA, HI}, HU, HI], HR, I3“-’, HY, HZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG. MK, MN, MW, MX, IVIY, MZ, NA, NG. NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RC), RS, RU, SC. SD,
SE, SG, SK, SL, SM. ST, SV, SY, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW'.

Designated States i_'um’ess oritenvisc iirdicwrred. for eve.~_1=
fried qfregionnt’ _prorccrfon ctmfinbfe}: ARIPO {BW, GH,
GM, KP, LS. MW, MZ, ‘NA, SD, SL, SZ, TZ. UG, ZM,
ZW), Iitlrasialt {AM, AZ, BY, KG, KZ, Ml), RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

1-viii: i'ii.rr:.='m1r.'.i'o-imils'earc'Pi report (Art. 21(3))

bqirre the e.r_zu‘rart'on of the mm’ firm"! fiwr ameiidirrg the
ct’m'ms' and to be repubiis-!rt.>a’ in Have (.’I’(.’i’:|'! :3-f'r<?t:'t?i}t9i of"
nmertdments (Rule 48. 2 Ht),1

,’Com‘i'ntred on next‘ page!

(57) Abstract: Bedding material "including :1 tlrst fabric section manutac-
tured fmm pcrfonnancc fabric and having a first and second side; and, a

7 I second fabric section attached to the first side of the first fabric section.

I,‘ Additionally, a. third fabric sectiml cam be attached to the second side Ul'.‘ll'.It:
- .. . . .. .' first fabric section. The first fabric section can be attached to the second

..---’ fabric section through a [Iallock slilch. The iirst fabric section can include
at first zone and a second zone wherein the first zone colilains diflierenl per-

» _._, \, formanee properties from the second zone and the first zone can liave ther-
mal or moisture wicking properties.

 
flan

 
  

in
 

 _ _ in
!ll!1.!;!.*—*'1.'v.4[?.1i..l!.".!t.‘-|,!.J’!l[ 

000289



WO 2010/037082 A3 ||||||||||||||||||I||||||||I|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||I|

(88) Date of puhlicatiun 0f the international search report:
8 J L11); 2010

000290



 
A.

INTERNATIONAL SEARCH REPORT

CLASSIFICATION OF SUBJECT MATTER

D043 21/.l'4(2t}l'06.0t')i, D03D I1'/00(2006.0.l')i

FIE. LDS SEA RCH ED

 
  

 

IntI.'1'nalional application No.
PCTfUS2009r'0587 1 6

 

According to International Patent Classification (IPC) or to both national classification and IPC 

Mi nirnum documentation searclied (classiticatioli system followed I33-' classification symbols)

|Jt)4l-3 '2 l .*'l4', A47G '3).-"{ltJ', A-’lT(i 9.-'-02f. A616 7505: B32l;3 5.~"2Fa

Doounientatioli searched other than Ininilnum documentation to the extent that such documents are included in the fields: searched

Korean utility models and applications for utility models
Japanese utility models and applications for utility models

(Chinese Patents and application for patent)

Electronic data basc constlltcd during. thc international scarch (nainc of data basc and. whcrc practicablc. scarch lcrms uscd)
I:KOMTASS(KH’O intcrnali

C.

Category “‘

DOCUMENTS CONSIDERED TO BE RELEVANT

Citation o['doctIn'tent. with indication. where appropriate. of the relevant passages

Bi!

Pl A"

..E..

rlLl'

H01!

up“

X JP l 1-30.‘-J l 83 A (MOTH [_'CHl l{Y[.' KID 09 .\lovt=.-mljer 199$}

See [::arag1‘aphs W001] and l0010l-l0013l

.3’. US 5381779 Bl (Tl-l0l'tlPSOl\': THOl.l.-IS L.) 0'? lulay 2002
See claim 1 and figures 4-6

A US 38l.73Sl.l ill (ROCK: MOSHE t!L al.l 06 C'L.‘l.{Jl){_‘t‘ 1993
See column 1. line 66 - column 3. line 19

A US 5765241 1'-ltl (}:lPtCl.}0l\'.1'tLDZ l{Ol.il£l~t'l'l 16 June 1995
See the whole document

El Further documents are listed in the continuation ofF!ox C‘.
Special categories of cited docttments:

doctunent defining the general state of the art which is not considered
to be of partictllur rt:lt:vant:::
earlier applicatioli or patent hut published on or ztfler the irrteniational
filing date
clocument which Inay tlircw doubts on priority c|aim(s) or which is
cited to establish the publication date of citation or other
special reason (as specified)
document referring to an oral disclosure. use, r2!x'l'IllJl‘li0t'1 or other]TI1.‘.{l11S

document published prior to the international filing date but later
than the priority date claimed

Date of the actual completion ofthc international search

 23 APRIL 3010 (38.04.2010)

Name and mailing address of the ISA.-‘KR

Korean Intellectual Property (.}t'flc.e
Govcrnmcnt Coniplcx-Dacjcon. l39 Sconsa-ro. Sco-
gu, Dacjcon 302-70-J . Republic ot‘Korca

Faoshnflelio. 32-42-472.7140

..-J‘-..

“Y”

..&..

Tclcphonc No.

l—l7

1-1?

l—17

E See patent l'amil_v annex.
later do-.:un1c1it published alter the ilitcmalioual filing date or priority
date and not in conflict with the application but cited to tlnderstand
the principle or Il1¢t)l'_\-' underl}-'ing the invention
document of paniculzir relevance; the claimed itwention cannot be
considered novel or caruiot be colisidered to iiwc-lve an iiwemive

step ‘Wilt-_‘I1 the d()t_‘lI1TIi!I'Jl is taken alom-:
document of panicular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
conibined with one or more other such dccuInents.s=11ch cornbiltaticli

l1-eing obviotls to :1 person skilled in the art.
document member of the same patent faniil}-'

Date of mailing ofthe international Search report

29 APRIL 2010 (29.04.2010)
Authorized officer

KIM, Jc-ng Kyoo

82-42-48 [-5593

Form PCT.-‘ISA.-"2 1U (second sheet) (.lI.Il}" 2009) 000291

Relevant to claim No.



INTERNATIONAL SEARCH REPORT |nternat1'0na] app|ic:at1'on No.

Informatic-n an patent family members PCT{U S2009£05871 6

Patent d:)cur11cI1t PI.Ib|iI.'aliun Pal::|1lfe|1ni|y PLIblic;II.i0n

cited in search repon darn: n1o:1nbn:r($) date

JP 11-309183 A 09.11.1999 None

US 6381779 81 07.05.2002 US 6678906 81 20.01.2004

1110 0309-2452;”-.1 13. 11 .2003

US 5817391 A1 06. 10. 1998 None

US 5765241 A1 16.06.1998 AU 1997-12445 B2 27.05.1999

EP 0787451 A2 06.08. 1997

EP 0787451 A3 13.10. 1999

EP 0787451 81 04.06.2003

GB 2309638 A 06.08.1997

Form PCT.-"ISA.'210 (parent 1‘ami|_\= annex) (July 2009)
000292



espaoenet — Bibliographic data

: _' :Eierrteoh_' Zfirggiilsir i’r‘ajna,;t1is_

Fates’: Off". (:1: L‘_""t°“_
3 Office Europeandd‘: tRW&i'‘.'-

: ssmenett i L i L i L 0
' _Pa'tEen'[_-, geiangihl _.: .: .: .: l.{::h8“:§E ciuunfiyl '. 

11 About Espacenet Other EFO online services 7

 
";g;-rh -> Easel}; -9 E523-L3flv4{11 [T1)

 
Bibtiographic data:t':'S2368481 r1“1)—2o11-11-1?

‘kin mypat-zntslast R -r Reportdata error QT-’rint

07téléiéhé!I]IT[I]ffI}ffff[[[ffjé mam sYs'rEM

  
 - -- - - - - - - - - - - - - - - - - - - - - - - - - - - -5 nwenturrs}: W)’-.L\.-'|lJS s1rsAm;MAecrmim< r..irc;iir_-tL1=. _-_>_

Cltlnedocuments E

rNPAoDC legal status lPP||°afl|(9‘i= SHEEX WC 1113! 3‘.

FNPADOCpmn”am“y Classification: - international: D0301 M39; ooaezmd

- European: P» I
Eflnick help' ' ' ' ' ' ' ' 200912-8l?"324T 20090929 nppl i-cation nu in bar:

'1 f " -' ‘ '7 Priority numbe-I19}: lJSF."fJ{.i|E5iJ1iJ1t1=‘-5'-IF’ ?UflBU‘.'-H9

-* 1- n H P -"in it: Also published as: r31.§g§gg§1§;1};3'g§.32 regs ;-piagggggrggpzjggg {fig} 3 -=':g313gr,;gg '1 {.53} 3I,;‘gg;}a4:j<;;| gag‘; --r§;;§g1;i90g;,_r,;'22
pa.-tents i5t"'* _;5;_ ..> mam-9 ' '! “ 1 .

_,fl, E, mm-,, .;;.,,.m Q“-mnfi Abstract not available for E$2363l£81 {T1}
Q9331-ma39¢M_mm-p_ Abstract of corresponding document:

WO2lJ1003'i°I2IB2 {A2}
-9 Hf-E! flan ll '::«!\Eina£h- “:55 Egg’?
—§'nr -5': |' -r,-4 -, noq

y:.tiiIL§t1e_i1-ea§5irJ.t‘.i_‘Lv.‘tl$_r.'>_ii!Lii¢.iL$t‘r.F:1i
as 59 133' 3&5 39933: mu ‘uflnai

r t -m n ‘P

-at ylgnai I3 3 girad ggg-mam?
...;n _ - '3

BeLt:'lir':g material including a first fabric section imarrufactureci irorn perfornience
fabric and ."‘.E'i\.|'!I‘!g a first and second side; and. a second iabric section atiaciied to
the first side of the first fabric section. Additionally, a third fabric section can be
attached to the second side or’ the first fabric section. The first fabric section can

be attached to the second fabric section through a fiailock stitch. The firei fabric
section can include a first zone and a second zone wherein the first zone contains

different perforrriarrce properties from the second zone and the first zone can have
thermal or moisture wicking properties.

 

 
"3I'i{.i1aIt_U.&tE:ii.¢It§_5'7_Lflr§.t|3_'G.D_tti_Ft

O l..I E .. . 7..

 
'§r,fi3 Jmir-g_ Tfirw 91 gig L551 updated: 5.‘l2.2L}i1 Woridwiéa Database 5.131: 9.21;

000293

hiztpjfwarld wid e . espacenetcomf . . . Detail sfbiblio ‘.-‘DB: EPODDCBJI =D&N D: 3&ac1jacent=tn_Ie&loca|e=en_EP&FT=D&dat-e:2-011 1 11?SrCC= E&NR=2363481T18d(C =T 1[1 2/6/2-D11 3:1 2:53 PM]



® Nlllrnero de publicacié-r1: 2C-FICINA ESPANOLA DE

 PATENTES Y MAFICAS ® Int. CL:
AOIH 5f00t2D05-01] A01H 500 (2005-01:

ESPANA C12N 1/21 (2035.01) c12~ 5:04 92005.01:
C12N 15/31 (2000.01) C12N 15/52 (2000.01)

Cf2N15/320000-01) 007K 1'4/32:-2000-011

C-97K 19/000000.01) A01N 63/02 (2000.01)

@ THADUCCICN DE PATENTE EUFIOPEA T3

60) Numero de solicitud europea: 03716053 .8

® Fecha de presemacién : 20.02.2003

Nflmero de publicacién de la solicitud: 1499176
Fecha de publicacién de la solicitud: 26.01.2005

'® Titulo: Nuevas taxinas Vip3 y sus métados de uso.

ES2344691T3

Pric-rldadi 06.03.2002 us 362250 P 69 Titularres: Syngema Partlcipatlons AG.
Schwarzwaldallee 215

41153 Basel, cu

(E9 Fecha de publicacién de la menci-in BOPI: @ Inventories: 9-hen, Zhicheng;
03.09.2010 Warren, Gregory W.;

Shail-(uski, Frank y
Kramer, Vance

@ Fecha de la publicaci-:':r1 del folleto de la patente: ® Agente: Lehmann Nova, Maria Isabel03.09.2010

Aviso: En el plazo de nueve mesa-3 a contar desde la fecha de publtcacién en el Boletin europeo de pate-ntes, de
la mencién de concesion de la patente europea. cualquier persona podra oponerse ante Ia Oficina Europea

de Patentes a la patente concedida. La oposicién deberé formularse por escrito y e-star moiivada; sélo se-
consideraré coma forrnulada una vez que sa haya realizado el page de la tasa de aposicién (art. 99.1 del
Convenia sobre concesidn de Patents.-s Europeas).

\«"cI11a ch: fasciculns: C.'Ir‘Lc:'I1a Ffipafiola dc Pamnrcs _~r March. I“ dc Ia (‘.:m::lI..1I:.a. 5'5 — 1BF:'.'] M..1drid

000294



I0

15

25

3!)

55

ES 2 344 691 T3

DESCRIPCIGN

Nuevas toxinas Vip3 y sus mélodos de uso.

(‘amps di: la invcnclén

La presente invencififin se refiere a nuevas toxinas \/ip3 de Bucfltus Hmring:'e'rI.§'iS, 2. secuencias de zicido nucleico
uuya cxprcsinfin urigina dichas lu-xinas. y a mélu-dos. dc prepuracifin y lnéludos dc use Lle dichas luxinas 3' List has
sccucncias dc acido nuclcico corrcspondiwtcs para con1:rola1'in3ccto5.

Antecedentm de la invencién

Las plagas vcgclalcs 5011 cl principal factor dc pérdlda muudial dc cultivos agricolas inlportantes. Ap1'ox11na.da.-
mcnle 8 mil Inillones dc délares 5:: pierdcn cada am) 5610 an 105 l:Ll:-;.U Ll. debido a inlbccioncs dc plagas 110 lnaJ'n1'1i:ras
incluiclns lns in.=;cctn9._ Adcmas dc las pc’:rd1'das en las coscchaa, Iaa plagas dc insect-as son tarnhién una carga eco-
némica para 105 cultivadores de frutas 3; vegetales, para los productores de flores ornament-ales y para los jarclineros
1'esidc11ciales.

Las plagas de insectos son controladas principalmente rnediante aplicaciones intensivas de plaguicidas -qufmicos,
qua acltian inhibicuclo el crecimienln de los i115/solos, evitalldo que los inseclos 5e alirnenlen 0 se Depmduzcan u cau-
séndoles la muerle. Se puec1elogra1'un buen control de 105 insectos, pew estos quirnicos puecleu afectar a veces a otroa
iuscctos bcncficiosos. OIIO pmhlcma quc rcsulta dc] amplio use dc plaguicldas quimi-cos es la aparicicin dc \=a1'icdadcs
de inseclos resislenles. Esto ha sido parcialmente paliaclo mediante diversas przicticas de rnanejo de la resistencia. pero
exists una neaccsidad crecienle dc agenles alle1'11alims. para el control dc plagas. L03 agentes biulégicus. para el ounlrol
dc plagas, como las ccpas dc Hac.*'l'.!us rl1m‘ingr'en.cis quc cxprcsan toxiuas plaguicidas co-mo .5-cndoloxinas, ta.mbién
han sido aplicados a plantas de cultivo can resultaclos satisfactorios. ofreciendo una. allemativa 0 complemento a los
plaguicidas quflnicos. Se han aislado [05 genes que codiilcan algunas de esas :’i—e|1<.luloxina5 y su expresién en hués—
poclcs hctcrélogos ha dcmostrado quc proporcionan C-Ira hc1'ran11'cnta para cl control do plagas dc iuscclos irnporlantcs
dcsdc cl punto dc vista cconémico. En particular, la cxprcsién dc toxjnas insccticidas cn plantas transgénicas, COII10
1215 ¢5'—eI1dUlu-;Li11a.5 dc Ba('iIlu.s 1J:urirrg:'en.s'z'.s‘, ha FIl'Op{J1'ClUIlEJ.LlU una pmlecc1'rj[1 ellcaa cunlra Llelerr11iI1a.d'cL5 plagas de
insectna, y la; plantar‘. Lransgénicas que expre:-1a.n dichas toxinas: ae han comercializadn permitiendo a los g1'aJ1jems:
reducir las aplicaciones de agentes quimicos para el control de xnsectos.

En la aclualidad, se ha.n iclentificado olms genes que no son de endntnxinas y .93 identificar-an las prote1'I1a-3 que
ellm cndifi::a11_ Lara patentes 5,837,012, 6,101,279, 6,137,033 3' 6,291,156 35? cnrno Fmmch at m’. (1996, l"rnc_ Natl.
Acad. Sci. 93:5389-5394) 3/ Yu er en’. (1997, Appl. Ellvircm. Microbial. 63532-536). incorporados en este doculnento
par ret'e1'encia, deacriben una nueva clnse de p1'ote1'naa inaecticidas. denominadaa Vip3. L03 genes. va'p3 codifican pro-
tcfnas dc ap1‘oximadamc11Ic 88 kDa quc son pmducidas y sccrctadas p01‘ cl Bacillus dunantc sus cstadios vcgctativos
de crecimiento (proteinas insecticidas vegetativas, VIP, pm‘ sus siglas en inglés). La prmeina Vipii A posee activiclacl
inseulicida cunlra un arnpli-0 especlro dc plagas lepidépleraa, incluidas, pew no exclusivan1e11l&:, gusano corladc-r gra-
aicnto (BCW, /tgrrJn'3 ipsilon), gusalm cogollcro (PAW, Spodoprera frrtgiperrfaj, gusano cc-gollcm dcl tahaco (TBW,
Heiioihis vs":-escens). y gusano elotem (CEW. Heiicoverpa zea). Mas recienterne me. 3»: encontr-:3 que plantas que expre-
H811 la prruteina Vip3A smn resislenles al dafio pm‘ alimenlacifin caureadn pnr plagas Lie inseclna‘. h&:1n1’pl::|'0s. Pm‘ In Lanlo,
la protcina Vip3A cxhibc un cspcctro dc actividadcs iusccticidas inigualable. Otras divulgacioucs, W0 98;’189'32, W0
98:’339'9 1 , WO 93100546 3' W0 99.-‘S7282, también identiflcaron actualmente horn-zfilogos de la clase de proteinas Vip3.

l:Ll usu -.'0nlinuu:; Lie agenles quirnicos y biologiuos para conlrular plagas dc inseclos aurncnla la prubabilidad Lie qua:
(isms dCSfl.I‘]'01]CI1 rcsistcncla a dichas mcdndas dc control. Asimismo. 5:310 unas pocas plagas cspccificas dc insect-as
son controlables con cada agente de control.

POI consiguiante. siguc sicndo una ncccaidad dcscubrir agcnlcs dc control dc plagas nuevos 3' ¢f1LI8.R.‘CS qua pm-
pomioncn 1m hcllcficin cconémico a los granjcros y quc scan accptablcs para cl medic aInbi:;r11tt::. Son parliclllarmcntc
neacesarios agentes de control que estén dirigidos a un amplio espectro de plagaa irnportames desde el pumo de vista
ccunémictl, agcntes de cu-nT_rul que cnnlrnlen Ii:fICllZD'It3111t! ccpas dc insccttas qut: sun 0-p0d1‘Iun l()]'[1u.l"5E 1'e_~;is[enlc+i E1103
agentes dc ccn1tn:.-1 dc insectns existentes, y aquellos can n1ay01' potencia en -.:o1npa.L'acic'»n can 105 agenles de oontml
actuales. Adelnas, larnbién son deseables agenles cuya aplicacién reduzca al minirno la carga sobre el arnbiente.

Rcsumun

La presente invenc1'ri-n apunta a la necesidad de nuevos agentes cle control de plagas pmprwcionando nuevc-9 genes
y toxinas que son diferentes de los divulgados en las patentes de 10:; Estados Unidos 5,877,012, -6,107,279 y 6,137,033,
y‘ en Estruch (‘I at’. (1996), 3' Yu 5'! at’. (1997). asi Como en WO 98148932, W0 9983991. WO 99.5782 y W0 98:"0054l3.

En la pra.:sL:nlc invcnci(-11, ac prupnrciunan cnampcasiuinanus y mélu-2105 para c:o|1lrola.r plagas vcgu-Lalcs. En particular,
se proporcionan nuevas secuencias de acido nucleico w'p3 aisladas de Bacillus rhurfrrgéensfs y aecuencias 5usIancial—
mcnle idénlicas a éslas, cuya expresié-n origina loxinas plaguicidas con toxicidad para plagas dc inseclos imporlanlcs
dcsdc cl punto dc vista econ-:'>mi-::o. parlicula.rmr:nlc plagas dc inscctos quc infoctan plautas. La invclmién apunta a.clc—
mas a nuevas toxinas plaguicidas resultantes de la expresién de las secuencias de écido nucleico. 3* a composiciones y
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formulacioncs uc contcn an toxinas la uicidas, uc scan ca aces dc inhibir la ca acidad do 121:; 1121 as do insectos__q E _PJ':’~__ClM P_ _P __IE
para 5.obrevw1.r. crecer y reproducnse, 0 de ]1m1tar el dano relamonado con los tnseclos 0 la perchda de las. plantas de
uullix-‘0.

La invencinfan se clirige ademzis a métodos cle uso de las secuencias cle fici-:10 nucleico en planta.-3 transgénicas
para conferir p-1'o1ecci611 conlra el dafio uausado por inseclos, y a un rnélodo de uso de las loxinas plaguicidas 3'
cornposicioncs. y forrnulacioncs que comprcndcn I33 toxinas plaguicidas, pot‘ cjcmplo mcdiamc la aplicaci-(‘an do [as
toxinas plaguicidas 0 las composiciones 0 formulaeiones para tram" profilaietieamente areas 0 plantas sensibles a Ios
inseclos, a fin de c:m1fe1‘ir1e5 pmlenxifm contra las plagas do inseclos.

Las secucncias dc nuclcnfitidos dc la prcscntc invcncién sc pucdcn rnodificar gcnéticamcnlc usando méto-dos co-
Ilueidos en el area. a. fin de allerar dicllas seuuellcias Lle lluuleolidos paw una diversidad de p1'op(5:silos que iueluyen.
pero no exc1usivurne11te, ampliar el especlro de la a:.‘li\-'idud plaguicida U aurnenlal la aclividad especffica conlra una
plaga cspccifica. Sc pucdcn usar barajado clcl ADN (Lransposjcjcm dc sccucncias dc ADN po1'fragmcntac:'1::'an alr:alo1'ia}
y reagrupacién por PCR cle los fragmentos de genes y oligonucleélidos sintéticos para. modificar genétieamente [as
seeueneias de nucleélidos.

Las nuevas toxjnas plaguicidas descritas en esle (locumento son surnamente activas contra ins-ectos. For ejemplo.
Lma ¢:a.nli-dud de plagas de I1'ISBCLUH eonntimiualnenle impn1'l:mLe.~‘., uumo 10>; Iepidéplelnr; 0.'.'Irr'm'a m{b:'I'aI:'s (hu.1Tenu—
dor del mafz europeo), Pfureffa Jl.‘_\-'I0SI€I1I:1 (palolnilla dorso de diamante), Spodoprem frrrgiperda (gusano cogollero),
Agrotis ipsifon (gusano cortador grasicnto), Hel:'c'o'.-‘e'rpa gm -Iigusano olotcro), Heiiorlris vimscens (gusano cogollcro
del tabaco). Spodopreru mguu (gusano soldado de la remolacha). Diuimeu gmmhaseiiu (barrenador del majz del sud-
oesle), Diairaea saccharafis (IJ‘:J1'Jfi:11adUI de la cufiu de azficar), Heficomre rpa pun cifgera (gusalm nalivo) y Helical-‘Npa
armfgera (gusano dc la caipsula dcl algod-fin) sc puoden conlrolar con toxinas plaguicidas. Las toxiuas plaguicidas
se pueden usar 50135. 0 en combnmcion con otras estrategias dc control dc insectos para conferir Imixima eficacia de
control do plagas con minimo impacto aobre el ambiente.

De acuerdo con un aspecto, la pzesente inveneién proponciona una. molécula de zicido nucleico aislada que -com-
prende una secuencia (16 nucleotides que eodifica una toxina que es activa contra nlsectos, donde la secuencia de-
11u::lcdIidos: (3) ticnc un complcmcnlo que so h1'h1'ida con los nuclcotidos 198]-236? dc SF.-C‘.. ID N“: ] on 7% do
dodeeilsull'ato de sodio (EDS), Na.I’().1 0.5 M, J:LD'l‘A I mM a 50°C con lavado en U.l X SSC, SDS a] U. l 9% a 65°C; o
(1)) es isocodificanle con la secuencia de nucleélidos de (a); 0 (C) none al menos 95% de idenlidad con SEC. ID. N°:
1; 0 (cl) codifica una sccucncia do a.mino:ic:idos que licnc a] men-as 91% dc idcnlidafi do scctucnctia con SEC. IT). N“: 2.

E11 una Iealizaciéll de esle aspecto, la molécula de zicido nucleico aislada comprende una 5-ecuencia de nucleotidos
que ticnc un oornplcrncnto que 5c hibrida con 105 nucleotides 1*)8l—2367 dc SEC. ID. N“: l on 7% dc dodccilsulfato
dc soclio (SDS), NaPO4 0.5 M, EDTA 1 mM a 50°C con lavado en (].L X SSC. SDS a1 0.1% a 65°C.

E11 una real1'.:ae'1611 de esle aspeclo, la rnolécula de aicido nueleieu aislada comprende una secuencia dc nucleotides
que es lsocodificantc con una sccucncia dc nucleotides quc ticnc un complcrnento que sc hibrida con los nuclcotidos
1981-3367‘ the SEC. ID. N": I on 7% tie dodecilsulfato de sodio (EDS). Nal-’0., 0,5 M. BDTA 1 mM a 5U"C eon lavaclo
an 0.1 X SEC, SDS HI 0.1% a 65°C.

En olra realizacién, la rnolécula de écido nucleico aislada cornprende una secnencia de nucleotides que liene :11
menos 75% de identidad dc secuencia con 105 nucleétidos 1981-2367 dc SEC. ID. N": I. l’refe1'ememen1e, la rnolécula
dc aicidu nuclcico aisluda ccnmprcndc una sucucncia d-.; nuclcfilidm; que Licnc al menus 85% do idcnlidad dc sccuuncia
con los nuclemidos 1981-336? de SEC. ID. N”: 1. M55 preferentemente, la rnolécula de zicido 11uelei::o aislada com-
prende una socuencia dc nucleélidos que Liene al menos 95% de identidad (.6 secuencia con los nucleolidos 1981-
2367" de SI-‘LC. II). N“: I . min n1éspret'ereI1tem-eme, Ia molécula de eicido nucleicn aislacla comprende una secuencia
de nucleétidos que tiene al menos 99% de identidad de seeuencia. con los mlcleétidos 1981-2367 de SEC. ID. N”: 1.
Muy p1'eI'erenteme|1le, la molécula de éciclo nucleico aislada comprende los nLc1eé-tidos 1981-2367 de SEC. ID. N“: l0 SEC. II). N”: 3.

E11 otra rea1iza.cion, la molécula. de ftcid-0 uueleioo aislada co1np1'ende la seeueneia. de nucleétidos que se expone
en SEC. ID. IV”: 1, SEC. ID. N“. 3, SJ:'(_‘.. ID. N“: 10, SEC. ID. N“: 31 0 SEC. 1). N”: 33.

E11 una realizacion de la presente invencién, la rnolécula de ficido nucleico aislada codifiea la secuencia de ami-
noaicidos que se expone en SEC. ID. N”: 2. SEC, ID. N°: 11 :3 SEC. ID, N°: 32. Muy pIefe1'enlerne11u:, la molécula de
zicido lluclcico aislada eodifica una toxiua que comprclldc 105 aminozicidos 66.388 dc SEC. ID. N“: 2.

De ucuerdo con una 1'-::-11iz.uci(3n de la inveneidn, lu mulécula de sicido nuc.ei::o aisludu codil'Jn::1 una toxins: que es
activa contra insectos lepidé-ple1'05. Prefereutemente. de acuerdo con esta realizacioll. la toxina tiene actividad contra
0srr.r'm'a nubifafis (barrcnador del mafz curopco), P.-mafia xyfosrefla (palornilla dorso dc diamante), Spoa’opr€m_f’m-
giperdu (gusano cogo1le1o),Agron's Ipsifon (gusano cortador grasienlo), Hef.-‘cs-verpa zea (gusano elolero), Heliorh.-'3
vire.s'r.'.¢:n.s' (gusano cogollero del tahaco), .‘s'pr.Idt1p1¢'ru exiguu {gusano so-ldaclo the la nemolacha), Pe'('fFnr3pJ:r.r;mr gr.a.\.'.\‘ypie'-
Ha (lagana rosada]. Trichoplusia m' (gusano falso rnedidor de la col), Cocixylis hospes {polilla de bandas del giras-31).
y‘ Homwmma eIec'.'eU.r.rm (polilla del girasol).
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La prcsculc invcn-:iu:')11 tamhiéu proporciona un gen quimérico quc comprcudc una sccucncia promotora hctcréloga
unida opemtivamente a la moléacula de zicido nucleico de la invencjén. Ademeis. la presenle im'en::ic':n proper-sic-na un
veclur lecnmbinanle qua cnmprende dichu gen quim-é1‘icL). Afin ademais. Ia presenle invencinin prupurcinna Lina célula
huésped transgénica que comprende dicho gen quiméri co. Una célula huésped t1~ansgén1'::a de acuerdo con este aspectu
de la invencic-n puede ser una célula animal, un virus animal, un virus vegetal, una célula bacteriana, una célula ale
levadura 0 una célula vcgctal, p-1'efeIenle11'u:nte, uua célula vegelal. Incluso ademzis, Ia p1'cs1:11le invellciéll pr0po1'c'1011a
una planta Lransgénica quc comprcndc dicha célula vcgctal. Una plauta lransgénica dc acucrdo con cstc aspccto dc
la invencidn puede ser sorgo. trigo. g1'1‘as0l. lomale. hortalizas del grupo de las cables. algodén. arroz. soja. rernolacha
azucarera. cafia de azticar, labaco, cebada. culza nleaginosa. 0 main, pref:-.ren1eme11tc mafz y algodén. Afin adelmis. la
prcscnlc invcncién proporcioua scmillas dc] grup-0 dc las plamas Lransgénj-::as quc consislcll cn sorgo, lrigo, girasol,
tomatc, hortalizas dcl grupo dc las co-lcs, algodcsn, arroz, soja, rcmolacha azucarcra, cafia dc azljcar, Iabaco, ccbada,
colza oleagilmsa y L11a1".a5. Eu una rv:a1iz.a.ci(:u1 p'ci.1'lil.II.lIE1.II]l\':|l|.I': p1'efe|iLla, la. scnlilla es de una plauua -.lcJ1Ia.iz tlallsgéxlico
1'.) de una planla dc alguddn lmnsgéllicu.

La invencién tamhién pro-porciona plamas transgénicas de la invencién que comprenden ademés una segunda
secuencia dc écido nuclcico 0 grupos dc sccuencias dc aicido nucleico quc ccndifican un scgundo principio activo pla-
guici-da_ |.as segundas; secuencias cle zicidn nudeico particulalmeme preferida.~‘. son las que cndifican una §—endntn-xina,
lag qua ::ndifica11 mm Io-xina VIP (pmleina inseclicida vegetatiua} 0 133 qne codifican mm mm para la pmduccidn de
un principio activ-:1 plaguicida no protcico.

Afin on ntro aspccto, la pvcscnlc invcncién proporciona toxinas aisladns aclivas contra cl barrcnadc.-1‘ clcl maiz
eu1'-open producidas por la exp1'esid11 de las moléculas dc aicido nucleico de la pressure invencién.

E11 olru realizaciéll, 1:15 tnxinas dc la invc11::id11 sun ac:li\-‘as contra ins»:-::1o:s lepidépleros, prcfcrenlemtnlc I.'unL1'a
Prussia: .v;3J.|’o.$!e.Ha (palomilla clorso de diamante), Spodoplera frug:'per-da (gusano cc-gollero), Agroiis ip.sr':'-M (gusano
cortador grasicnlo), Heiicoverpa Zea (gusano elolcroj, He.-'c'0rh.-'5 fimscens (gusano cogollero del labaco), .S'pod0p.rem
arfguu (gufiann Snldado cle la remnlacha), Per_'I:'nr;phm'u gr;.'.'.\'_vpfefEu filagarta rosada), '.:']r:'(.'impErr.s':'a m" (gufiajln I'al.<'.0
rnedidor (la 13 ml), Cor}-ayfis Fmspes (pnlilla de handaa del giraml), 3* Hommmma elm.-reifum (pnlilla -del girasol)

En una realizacidn, L35 toxinas de la presente invencién son producidas por un aislado de Badfhrs rhuringfensis
selecci-onad-0 el grupu que co115i5te en C1674. designado comm el regisun NRRL B30556; 3' C536, designado cumo
el registro NRRL 13-30557.

En on-a realizacimfin, las toxinas son producidas por un clon de E. coir‘ seleccjonado del grupo que consiste en
pNOV39l0, clesignado CDIIIO cl regis1.1‘o NRRL B-30553‘, pNOV39l I, desiguado COITIO cl registm NRRL I3-30552;
pN[)V39()6, Elesignado Como el registro NRRI. B30555; pN()V3‘_J()5, clesignado cram-n el registm NRRJ. B—3(]55-‘I; y
pNOV3912. designado como el registm NRRL B-30551.

En otra realmacién. una toxina ajslada de la presente invencion compre nde una. secuencia. de aminoécidos que tiene
al menos 91% de ids.-ntitlad con la secuencia dc aminoaicidos que se exp-one en SEC. ID. N“: 2. Prefercnlemente, la
loxina aislada comprcndc una sccucncia dc aminoafcidos quc time :11 mcnos 95% dc idcntidad con la sccucncia dc
arninoaicidos quc 5-.3 cxponc cn SEC. ID. N”: 2. Mas prcfcrcntcmcntc, la Loxina aislada comprcndc una sccucncia dc
alllitluaicidus que liuue al Iuellus 99% de idetllidad sun Ia secuullcia de arllillueicidus qua Si-J BKFJRIIIB en SEC. ID. N“:
2. Muy p1'e1'ercn1e1ncnlc. la Iuxina uislada comp-relldc la secuencia dc aminoaicjdos qua: se expuue en SEC. ID. N”: 2,
SEC. ID. N“: 11 0 SEC. ID. N“: 32.

La presenle invencién también proporciona una composicién que comiene una cantidad eficaz para el control the
iuseclos de una loxina dc acuendo con la invencién.

En 01111 aspeclo, la p1'e:-Lenle inve11t:i(311 pmp01'<:iona un méiodo para pwduuir una loxina acliva contra illseclus, qua:
comp1'r:ndc: (a) obt-:L1-:1" una célula huc'sp::»d lmnsgénica quc comprcnda un _I_:c|1 quimérico, cl cual a su vcz comprcnda
una secuencia promote-ra heteréloga unida operativamente a la molécula de zicido nucleico de la invencién; y (b)
ex.p1'esa.r la rnolécula dc zicido nuizleicczr en la célula u"a|1sgé11iu::u, lo que resulta en al mellos uua Loxiua acliva L'011t1'a
insculos.

En otro aspecto. la presente invencién proporciona un método para pmducjr una planta Isransgéulca resjstenI.e a los
iusectos, que comprende iutmducil‘ una rnolécula dc écido uucleico de la invencién en la planta Lrausgénica, donde la
molécula due éci-do nucleico Se puede expresar en la plauta lI"aJ1sgéI1ica en una cantidad eficaz para contra-lat insectos.
De acnerdn cnn nna realizauzinfin, Ins insectns son 1'11.~;e::tns lepidéptems, preferentemente seleccinnadns del gmpn que
cousiste en: Osirirtia rmbifalis fibarrenador de] mafz curopeo), Plureffa xyiosreila (palomilla dorsc: dc diamante), Spo-
doprcrafrugipcrda (gu sane cogollero), Agroiis ipsiion (gusano cortador grasiento), Hcrlic-up-crrpa zcu [gusano elotero),
Hefiaflris vir.-zsutcnx (gusano cogollcr-O dcl Labaco). .S'p0a'op£em' exigita [gusalm soldado dc la rclnolaclla), Pect:'r:0phrJJ'a
gos.sypi.eH‘a (lagarta rosada), Tridropfusia rri (gusano falso medjdor de la col), Cocizyiis haspes (polilla de bandas del
girasol] y Homeosoma cfccrefium (pt:-lilla del girasol).

mm en otro aspeclo, In p1'eser1te inveI1ci('m pmporciona un métodn para contra-lar insectns que comprende immi-
nistrar a los insectos Una cantidad eficaz de una Loxina de la presente invencicfnn. De acuerdo co-11 uua realizacién, los
iusectos sou i[1S€C tos lepidépieros, preferenlemenle seleccionados del grupo qua consist: cu: Dsrrinfa m.rb.r'Ia£is (barre-
uador clel mat’: europeo), Pimre-{Ia .ryIos-reifu (palomilla dorso de diamante), SpaJ0pI€rufi‘r(gFpe'n.I'u (gusano cc-gollero),
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Agrork ipsifon (gusano co1'tado1' grasicnto), Heffcrowrpa zen (gusauo clotcro), H.eJ'1'or!:is 1r."re.¢cens (gusano cogollcro
del tabaco), Spodapieru etriguu (gusemo Soldado de la remolacha), Percfirtopfwra gussypieflu (lagarta r-osadaj, ]1'Ir"ic1‘:1o-
p£1:.s'1'a m'(gL1sann Falstr medi-1lLJr de la C111), CocJ1yI1'.'.‘ .-'1nspe.1 (polilla dc b:1.1'1da:1 del gi1'a.*11:I)y Homeosrama elecreiflum
(polilla del girasol). P1'efere11IernenLe, la 10111113 se suminisrra a los inseeros oralmenle. En una realization preferida, la
toxina se surninistra oralrnente a través de una planua tra11sgeni::a que comprende la secuencia cle acido nuclelco que
expresa una lmcirra de la presenle 1'11ven:.'1'én.

La pres-ante i1wenc1én también pmporciona toxinas hfbridas activas contra insectos. donde las toxinas hfbridas
S011 caudiiicadas pur una molécula Lie aicido nucleico que c01r1prer1de una sersuencia de llucleélidcas dc acuerdvn cum la
irrvcrrcién.

En 1.1113. rea.liLa1:i1'111. 1215 11191111115 hibrrklas L11: la i11ve11v.:i1'1n 51111 aulivas 1.:111111'e1.i115e1:tu5 1b'piLlC|pI|'Jl'U5, p-refe1'c11Le111e111.e
corrtra E3's.11'Em'1:1 r1ub1'FaF1’.s (barreuador del rr1111'z europeu), Pfrnefla )c)'1'0sr€1'1'a (palorrlilla dorsu de diamarrle), Sp0a'0p—
rem_1“rz1g1‘perd.-.1 (gusano cogol1c1'o), Agroris ipsflon (gusano co1'lado1' grasjclno), He=£1‘co1-erpa zed (gusano clotcro),
He!ioJhr'.s vine.s('e'm' (gusano cogollero del tahaco), Spodopreru e.1'ig11a(guSaI10 solclaclo de la. remolacha), PecIin0p1'mru
gassypiefla (lagarla rosada). Tridropfrrsia m' (gusuno false rr1ed1'd01' de la col). Cachyiis hospes (polilla de bandas del
girasol) y Homeosoma eFe'c'!eF1'a1m (polilla dcl girasol).

F111 ulru 1'e11liz:11:i:i1'1, 111 luxina hfhrida es crxlifiuudu por el f1'ug1nenL:: de ADN dc aprriximudumenle 2.4 kb com-
prendido en el clon de E. co-171' pNOV3912, designado corrro e1 registro NRRL B—3OS5 I. E11 una re11]izz1-::1c’>11 p1'et'e1'ida,
la toxina hfbricla cs codificada por la 5cc:ue11-::ia dc nuclcétidos quc sac 1::xpo11c en SEC. ID. N”: IO.

La preserne '1r1ve11ciL'Jr11amb1'ér1 propurciona una uumposicién que comprende una canlidad irlseclicidamerlle efi-2:11:
dc una toxi11a h.1”|:J1'1'da dc acucrdo C0l1 la invclrcién.

En 01:10 aspects-, la presente invenciérr p1'opo1'eiona un método para prvoducir una toxina hfbrida que es acliva contra
insecros, que comprende: (11) 0-btener una célula huésped transgénica que comprenda un gen quirnérico, el cual a su vez
cornprencla una sec uencia promot-:1-1‘a. hete1'-élcnga. unida operativalnente a la 1r1-:1 lécula dc écido nucleico de la ir1ve11ci6I1;
y (lJ)exp1'esarla111o]é1:u1a de :i1:ic1o11uc1e1'eo e11 la eélula t1'a11sgé11ica, lo que resulta e11 a1 111e11os una tc>)1:i11a111‘brida que-activa cr111r.1'11 insccms.

E11 0111) aspeclu, la preseule invencién proporuiorra u11 método para producir una plarlla lransgéllica resislenle :1 I011
i1'1.<.cc1o.=1, quc comprcudc inlmducir una molécula dc éeido uucleico de la ilwencién en la planta, dc-ndc la molécula
de ficido nucleico codifica una toxina hfbrida 5! donde la toxina hfbrida se puede expresar en la planta tramgénica en
una cautidad eflcaz para controlar un illseclo. De acuerdu c11r1 una realizacién. 105 i11s.ecI0s sun inseclus lepidépteros.
prefcrentementc sclcccionados del gmpo que eonsistc en 0s£r1'.°t.-‘a nubiiaifs (harrcnador dcl mar’: curopco), Pfurefla
.1'y1'os1'1-Ha (palomilla dorso dc dia1'1'1a11t-.3), Spodoprera frxrgiperda (gusano cogollcro), A311111: .-"p.-:1'!:m (g1.1sa11o corlador
grasientcfl, HeEi(.'u1-wpa zea -[gusano eloler-3). He1‘1'o1h1's 1'i1*e.s‘r'e*rr.'; (gusano cogollero del tabaco). Spadoprera exiguu
(gusano soldadu de la rerrrolauhaj, Pecrirropirora gossjvpieifa [_lagar111 rusudu), Trfdrophxsia 111' (gusanu [also rnedidor
dc 1a 1301). Cocky.-'1's hospes fipolilla dc baudas dcl girasol} 3* Homeosonm e‘Eec‘1‘£’H11m (polilla 1:101 girasc-1).

Arin en 11-Im 113111313111, 111 pr1:.~:1:nI1:inL=1en1:1'1‘i11 pr11]1nrcinr11a 11n métndn para cnnlrnlar 1111 1'11.~'.1sc:I1)-11111: c111'npre1'1t|e 1111-
minislrar a [05 1115012105 una canticlacl cficaz dc una toxina hfbrida dc la presents: i11vc11Ci«:’>11. Dc acucrdo con una rea-
lizacién, Ios rneecros son ilrsectos lepidépteros, preferenteme11te seleccionados del grupo que consiste en 0sm'1-zfu
1mb1'1‘afr':.- (barrelrador del mar’: europeo), I’Eu1¢e1.1'a _t_v1'a31¢-flu njpalomilla dc-1'50 de diamante), Spodopteru fi'11g1'pem'a
1jg111;a.n:> cogtallcro), x1.g.rm1'.9 ."p.1."£on (gusano IL01'La.d:>1" g1':1.~;1'1.-11111), Helm;-1«erpc1 zen (gllfla-£110 clulcro), Helio1hr'.-1 v."re.-1r?.ens
1_'gusa.11o eogollero del tahaco), Spodopre ra e.'c1gmI (gusano soldado de la remolacha J, Pertinophom go.ss_vpieE1'a 1_lagarta
rosadaj, Tricimpfusia 111' (gusarrcr [also 1r1edidor de la col}, C0c‘1"I}’HS hospes (polilla de bandas del girasol) )1 Homeo-
.s-omu e—fe—c-rsffum (pr:-Iilla del girasn-I). Preferentemente la toxina h1'h1'ida SB suminisrra a 105 inseclns oraIme11te_ H11 una
realizaeién p1‘efer1'da. Ia toxina hibrida se suministra oralmenle a lravés de una planta transgénica. que cumprende una
seeuencia de écido nucleico que expresa una toxina 111'bri1:1a de la presenle i11ve11-:21-:’111_

La prcscntc invcncién también proporciona una to-xina hfbrida activa conLra 1:1 barrcnador dc] rnafr. cumpco quc
CD11'lpl‘€l1dB una regic’o11 caIh0xi—te1'111i11a] de u11a toxina Vipfi unida e11 la di1'e1:ci1:'v11 de 111111110 :1 carboxi a u11a regiéu
a1'11i111J—lern'1ir1al Lie una Loxina Vipfi Llifererrle, donde la 1'egi13-11 carb-:Jx1—lerrr1i11al C-I'.Jl'1'Ipl'i:Ildl: 105 alninozicidos G61—?88
dc la SFJL. II). N“: 2; y donclc Ia rcgtd-n amincncrminal ticnc al mcnos 85% do idcnlidad, mais p1'cfcrcnlcmc11tc al
menos 95% de identidad, mu}! preferenlemenle al menos 99% de idenliclacl can 105 arninoacidos I-660 de SEC. ID.
N°: 7. E11 una realizacitirl prefenda, la regiérr 1::1.1'boxi—len'r1ir1a1 ourr1p1'er1de 10:1 arninoricidos 661-788 111: SEC. ID. N“:
2, y la Icgir.‘-I1 ami11o—tcrmir1a1 -:omp1'c11dc 103 aminozicidos 1-660 dc ID. N“: 5. E11 una rcalizacién muy [.‘:1'1;'.fcrida.
la roxina hfbrida comprende 105 aminoécidos I-783 de SEC. ID. N”: I 1.

La 101111111 hfbrida. dc acuerdo con csle aspecto dc la invcncién, es prefere11tem1:I1te activa contm mseclos lepid6p-
Icros. mfis prcfercntcmelrlc co111ra mscclos 1cpi1:lc'>plc1'os sclecciorrados dcl gmpo quc corrsiste -1:11 0srr.1'r11':2 n1.1.EJ1'!a!.-'.s'
(barrenador del mar’: europeoj, Plureffa J.'_v{os1'eHa (palomilla dorso de diamante), Sp0dop1e1'afr11g1'pen£a (gusano co-
gnll-em), ('1 gro1'i.s' ip.s'ilon figusano crurtador gmaiento), He'1'1'crJI=a'1}'Ju {ea {gusanru elotern), H¢'firJI1'11'.\‘ 1-‘1'1'£.\'('e'n.s' (gusano
cugollero del labaeo]. Spodoprera e.r1'gua (gusano soldado de la remolacha). Pecrirmpiaora gas.s'_vp1'eHa [lagana rosa-
da), Trichopfrrsia 111' figusano false medidor de la :01), Cochyffs Irospes (polilla de bandas del g'11‘asc-1) y Hommsoma
ale:-reflum (polilla del girasol).
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Estc aspccto dc la invcrtci6t1 también abarca una molécula dc sicido nucleico que comprendc la secucncia dc
nucleolidos que codifica la toxina hjbrida de este aspecto.

Otros aspectos y ventajas de la presente invencion se tornarain evidentes para los expertos a pazrtn del esludio de la
descripcicfin siguiente de la invencitf-n jr de los ejernplos no limitantes.

Brave descripcién de las secuencias de la lista de secuencias

SEC. -2). N“: 1 es una secuetlcia. dc nucleélidos de w'p3C ttaliva.

SEC. 3. N“: 2 es la sccuencia do aminoacidos codificada por S -.C. I 1. N”: L.

SEC. '3. N”: 3 es una secuencia de rtucletilidos tie vt'p3C oplirnizada para rnaiz.

SEC. -.J. N"; 4 es una secuencia. cle nucleétidos de vr'p3A(a.) nativa.

SEC. II). N’: 5 es la S(‘.Cl1Cl1CiEl. do amittoécidos codificada por SEC. II). N‘: 4.

SEC. -3. N“: 6 es una 5ecuet1cia. de nucleélidos de w'p3B native.

SEC. -3. N”: T es la sccuetlcia dc aminoétcidos codificada por SEC. ID. N’: 6.

SEC. '3. N”: 8 es una secuencia de nucleélidu-5 Lle vt'p3Z naliva.

S|~I(I. ). N“; '4 es‘. la secuencia de amiltoécidos codificada pot E-ll-II. II). N“: 3.

SEC. ID. N”; 10 es una socucucia. dc uuclcélidos dc w'p3.’\(a.) hfbrida.

SEC. u). N“: 1 1 es la .‘it5Cl.lt‘l1Clz‘l. de dfllilltlfitidtlfi cttdificada ])l)1' SEC. IT). N“: 10.

SEC. 3. N”: 12-29 son secuencias cebadoras (primers) fitiles para practicar la ittvenciort.

SEC. -3. N”: 30 es la secuencia the nucleotides del vector pNOV2l49.

SEC. -3. N”: 31 es la secuencia de nucleotides de w'p3C—l2l68.

SEC. -3. N“: 32 es la sccueucia dc atninoécidos codifieada por SEC. ID. N”: 31.

SEC. '3. N”: 3'3 es la secuencia de nucleolidos de w'p'3C—l2l68 oplimlzada para maiz.

Depésltos

El material siguicntc so dcposito en la colcccién dc cultivos a los fines cl-:1 proccdimicnlo en matcria. dc paten-
les, Agricultural Research Service. Patent Culture Collection (NRRL), 18 [5 North University Street, Peoria. Illinois
61604, hajt) Ins ténnintus del lratadu de Budapest snhre el Rtnctvno-cimie111n TI1lemacinnal dcl Dupe.-silt) de Micrr.-01'-
ganisrnos a los fines del Procedimiento en Materia de Patentes. Todas las resuicsziones sobre la disponibilidad del
material clopositado scran irrcvocablomcntc elirninadas Una vcz otorgada la patonlo.

:}3ti3]a-Cio/(:1 on Nttmero de§Fe-cha del
‘reqistro deposito

EB.t- cepa C1674 .NRR‘_. 3-30556 .07 febrero de 2002

'B.t. cepa C536 NRRL 3-3055? '7 febrero de 2002

.E.'. Coli BL2l (pNCJV3906) éNRR'_. .B—30555 5? febrero de 2002

EE. Cali BL2l [pNOV39D5J ENRRZ. B—3D5£t4 i7 febrero de 2002 5

‘E. Coli DI-I50: (pNOV39l0) ‘ERR... B-305.53; H _ flelare-no---glue

SE. Cali DH5ct (pNOV39l1J ENREL. B—3D552 febrero de 2002
E. Coli DH50t (pl-IO‘u"39l2) ENRRL B—3D55l febrero de 2002

6

000299



IE)

IS

3!)

:10

IJI Ln

60

ES 2 344 691 T3

Definiciones

“.‘\cl1'\'idad” dc 1:15 Lmtinas (la: la invencién sigiiilica L]Llt: lam Luxinas acltian LJDITIU agenles die cnntml de ll'I!-§BCl.ll5
actives per via oral, tienen un efecto t-Sxico, 0 son capaces de interrurnpir 0 impedir que los insectos se alimenten,
lo que puede causar, 0 no. la muerte de los mismos. Cuando una toxina de la invenci-{>11 se suministra al insect-3, el
resullatlo es habilualrneiile la iriucrle dc] insccio, 0 que el iriseclo no at: alirneule dc la fuentt: que hact: que la l0)Li1]ii
csté a su di.=;p05.icit':n.

“A5t:t:ia.da. afunida opcrativameiitc 3.” st: reflcie a dos sccucncias Lit: écitlo nuclcico que eslén relacionadas fisica
0 liliicionalmcrilc. Pot cjcmplo, st: dice qut: una sccucncia dc ADN promotora 0 rcguladora cstii “asociada a" una
sccucncia dc ADN quc codifica un ARN 0 una protcina, si las dos sccucncias. csian unidas opcrativamcntc, o situadas
de irivdu qua: la sctzuentzia. dc ADN ieguladola i1f€l&1':1l'i3. cl lli\r't':l. dc e:tp1't-.'si<')ti Lle la setsuciicia dc ADN cudilicaiitc 0
estrutstural.

Un “gen quirnérico" es una secuencia de acid-:3 nucleico rec-ombinante en la cual una secueiicia dc aicido nucleico
prurnc-tora 0 reguladora estti unida operalivainenle. 0 asociada a. una stcueiicia tie :it:id0 nucleicu qut: cudifica un
ARNm 0 quc sc cxprcsa Como una p1'0tci’i1a, dc rnodo quc la sccticiicia dc acido niiclcico rcgulad-:i1'a sea capaz dc
regular la transcripcidti 0 la expresién de la secuencia de acido nuclei-::o asociada. La secuencia de acido nucleico
reguladnm de] gen quimériut) no eslai nnnnnlmenltt unida n-pemliviunente a In aecuencia de fiuidt) nucleicn aiatrciada
E01110 se encuentra en la riaruraleza.

Una “secuencia codificante” es una secuencia de acido iiucleico que se transcribe en ARE CO-[TIO ARNm. ARN r.
ARN1, ARNs.n, ARN serilidu 0 ARN anliscnlido. Prefcrcntcmenlt: el ARN st: traduct: dttspués en un tirgaiiisrrita para
producir una protcina.

“Ct)nt.ro|a1'" iiisectos significa iI1hibi1', a través de un efecto téxico, la capacidad de las plagas tle insectos para
so-hrevivir, crecer, alimentarse yfo reproducirse, 0 Iimitar el dafio 0 las pérdidas, relacionridos con los insectos, en lar.
plantas dc cultivo. "Controlar" inseclos puede significar, 0 110, inatar los insectos, aunque es pref-erible que signifique
inatar los insectos.

Correspondienle 3.: en el contexto de la presente inveiici-fin, “c0n'esp-nndiente a" 0 “corresponcle a“ signilica. que
cuandu las secueiicias t:-odificaiiles de écido nucleicu 0 las SE:(.'U6I1ClEiS de airiiiiozicidos (lt: geiies 0 prolclnas Vip3
cstén alincadafi unas con otras, cl écido uutzlcico 0- 105 amine-acidos quc “corrcspondcn a" dctcrminadas posicionca
enurneradas son 105 que se alinean con esas posiciones pero que no estein necesariarnente en esas exactas posiciones
iiuméricas en relaciéii con la. 1‘€Sp&:C|.i\-‘a secuancia codificante de écidu nuclei-::-0 0 secucrtcia dc amiiioticidtis tie la
Vip3 particular. Ansilogarncntc, cuando la sccucncia codificantc c- sccucncia dc amiuoficidos dc una Vip3 particular
(por cjcrnplo, Vip3Z) SI.) alinca con la sccucrrcia codificantt: 0 sccucrtuia dc arnitioacidos dc una Vip3 dc rcfcrimcia
(par ejemp]-:1. Vip3C). 105 ficidos nucleicos 0 aminoacidos en la secuencia Vip3Z que "correspm1den a" tleterminadaa
p()S1C10l'lt:5 enurneradas de la s.et:ut:11t:ia Vip3(‘. 5011 105 que st: alintsan con csas posiciunes de la stxuencia Vip3C‘., p-BTU
no cstan ncccsariamcntc an 03:15 cxactas P0-SiCi0l1I:.‘S numéricas en la l‘CS[JCCl.iVa sccucncia coclificantc dc acido nuclcico
0 secuencia de arninoacidos de la proteina Vip3Z.

“Suministrar“ una toxina significa quc la toxina cntra en contaclo con un insccto, p1'odu-ricndo un cfccto téxico y cl
control del insecto. La toxina se puede suministrar tle rnuchas rrtaneras conocidas, p. ej., oralmente mediante ingestion
por el insecto 0 mecliante coniacto con el insccto a través de: la expresién en una plama transgénica, composicioncs
dc pl't‘JLt.:lI‘IzL.*4 form uladau, C£JI'I'|pL’JHiL3lUI]E.‘:s' dc pmlcinau pulvcrizahlcs, Lma n'I.:ll1"i.{. dc tlcht), U cualquicr nu'u itisturna dt:
surninistro de toxinas conocido en el area.

“(Ia.nt:idad eficaz para coiitmlar ii1sect0s" signirica esa coiiceiitraciéii de tmtina que inhihe, a través de un efecto
téxioo. la capacidad de 105 insectos para sobrevivii‘. crecer. alirnentarse 3'10 reprnducirse. O que limita el dafio 0 la
péitlida, relacionados can 105 insectos, en las plautas dc cultivo. “Cantidad eficaz para contrc-lar i11se:ct0s" puecle
significar, 0 no, matar lc-3 ins-ectos, aunque es p1'er'erib1e que signifique matar lc-s insectos.

“Casete de e:tp1'esi-én" CUITIO se usa en este docuineiitu sigiiifica una secuencia cle eicido iiucleico capaz de -clirigir
la expresitin de una secuencia tlt: i1ut:lt:tS1i-dos partitzular en una -Lélula huésp-ed adecuada, qua: t.'0lTlpI.'t:l'ldt: un pl'01'I'lDl-I’.JI
unido opcrativarnctrtc a la sccucncia dc I1u-trlctfitidos dc it1tt:rt':5 la cual cstii unida opcrativarncntc a las scfialcs dc termi-
nacién. También comprende habitualmente las secuencias requeridas para la lraduccitin adecuada de la secuencia de
11ut:lt:t’:-1idtJs.. El castle de tt?LpI't'35iE31'l que C01TJ]Jl't:I’ldt:la5 stxuencia dc nuclet’:-lidos de intcrés puede serquimé1'it:t:-. lo que
significa £111»: :11 moms uno dc 5115 compr:-Itctttcs -:5 ht'.tt'.1'r.‘-logo con rcspccto a a1 mcnos uno do 5115 otros. componcntcs.
El casele de expresié-n puede también ser de origen natural pero que haya si-do obtenido en forma recornbiiiante fltil
para la expresit’:-n dc heteréltagtas. Habitualmentc. sin embargo, cl C£I.'it:|.t: de exprcsién es 11t:te1'6]o,<_2,o con respeclta al
huéspecl, es dccir, la secuctrcia dc aicido l111Cl€iC0 particular del casctt: dc exp1'csic'=11 no so encucntra nattiralmcntc en la
célula huéspcd y debt: scr lntroducida en la ctilula huéspcd 0 en un anccstro clt: la célula huéspcd mcdiaiitc un fcn6mc-
11o dc tran s1'ormacic’m. La expnesiéii de la secuencia dc nuclecitidos en el casete tie cxpresidn puede estar bajo el CD1]LI'Ol
de un promote-r Ct".Il1Sti|.'I1|1iVO 0 de un promoter inducible que inicie la tra.nscripcicS11 stdln cuan-:10 la célula huésped ea
expuesta a algtin estirnulo externo particular. En el caso de un organisrno rnulticelular, C0[1'10 una planta, el promoter
Iarnbién puede ser especifico para un tejido, érgano 0 etapa del ClBSa.l‘I‘DllD particulares.
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