NANOTU

BE FI LMS AND ARTI CLES Abstract

Nanotube filns and articles

nmet hods of making the sane are discl osed.

aggr egat e

ot her

the article.

| engt hs (85 &Voia YntelR&hal BEopei@OORBlizatib@V |

or
the a
may fo

and

A conductive article includes an

of nanot ube segnments in which the nanotube segnments contact

nanoLUNEERRAGIPNAL S PPIOCATION PHBLISHET) UNRER THE PATENIOCRDRERATIONTREATIGYET)al ong

Th OO

car bon nanot ubes. 5

rticle. ThecrsuibiatBeguso for ned

rman el ectrical

The nanot ube segnments may be single wal |l ed carbon nanot ubes,
mul ti-walled

have different

g TR

within the article itself.

Conduct i ve 3pmitti@h@SalmaylidtonBde on a S ubst r at g1¢)\ntkxpatidnalPublication Number

WO 03/022733 A2

20 March 2003 (20.03.2003) PCT WO 03/022733 A2
(51) International Patent Classification’: CO01B  (74) Agents: DICHIARA, Peter, M. et al.; Hale and Dorr LLP,
60 State Street, Boston, MA 02109 (US).
(21) International Application Number: PCT/US02/23861
(22) International Filing Date: 25 July 2002 (25.07.2002) (81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
(25) Filing Language: English CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, I, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
(26) Publication Language: English LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
L MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG,
(30) Priority Data: SL, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VN,
09/915,093 25 July 2001 (25.07.2001)  US YU, ZA, ZM., ZW.
09/915,095 25 July 2001 (25.07.2001) US
09/915,173 25 July 2001 (25.07.2001) US . .
(84) Designated States (regional): ARIPO patent (GH, GM,

(71) Applicant: NANTERQ, INC [US/US]; 25-D Olympia
Avenue, Woburn, MA 01801 (US).

(72) Inventors: RUECKES, Thomas; 836 Belmont Street,
Watertown, MA 02472 (US). SEGAL, Brent, M.; 89
Jerome Street, Medford, MA 02155 (US).

KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK,
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

[Continued on next page]

(54) Title: NANOTUBE FILMS AND ARTICLES

1700

\

1701

g2/ i

109~ T T T

110—

1702

1704~

1704~ 4 —
1704~ 4

1704~,L
|I||IIIIJJ|IJJHHI|I

1706

112

(57) Abstract: Nanotube films and articles
and methods of making the same are disclosed.
A conductive article includes an aggregate
of nanotube segments in which the nanotube
segments contact other nanotube segments to
define a plurality of conductive pathways along
the article. The nanotube segments may be
single walled carbon nanotubes, or multi-walled
carbon nanotubes. The various segments may
have different lengths and may include segments
having a length shorter than the length of the
article. The articles so formed may be disposed
on substrates, and may form an electrical network
of nanotubes within the article itself. Conductive
articles may be made on a substrate by forming
a nanotube fabric on the substrate, and defining
a pattern within the fabric in which the pattern
corresponds to the conductive article.  The
nanotube fabric may be formed by growing the
nanotube fabric on the substrate using a catalyst,
for example, in which the catalyst is a gas phase

101 catalyst, or in which the catalyst is a metallic
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gas phase catalyst. The nanotube fabric may be
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101 formed by depositing a solution of suspended

nanotubes on the substrate.  The deposited
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101 solution may be spun to create a spin-coating

of the solution. The solution may be deposited
by dipping the substrate into the solution. The
nanotube fabric is formed by spraying an aerosol
having nanotubes onto a surface of the substrate.
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