wo 2014/165516 A1 |[I1 I N0FO 00O O Y O

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

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

=

\

(10) International Publication Number

(43) International Publication Date WO 2014 /1 65516 Al
9 October 2014 (09.10.2014) WIPO|PCT
(51) International Patent Classification: 212, Columbia, South Carolina 29201  (US).
C08G 79/02 (2006.01) BENICEWICZ, Brian C.; 1829 Senate St, 4D, Columbia,
th lina 29201 .
(21) International Application Number: South Carolina 29 (Us)
PCT/US2014/032531 (74) Agent: HINES, Erica M.; Heslin Rothenberg Farley &
. - Mesiti P.C., 5 Columbia Circle, Albany, New York 12203
(22) International Filing Date: (US)
1 April 2014 (01.04.2014) '
- . . (81) Designated States (uniess otherwise indicated, for every
(25) Filing Language: English kind of national protection available). AE, AG, AL, AM,
(26) Publication Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
L. BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(30) Priority Data: . DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(71) Applicants: RENSSELAER POLYTECHNIC INSTI- KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
TUTE [US/US]; 110 8th Street, J Bldg., Troy, New York MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
12180 (US). UNIVERSITY OF SOUTH CAROLINA OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
[US/US]; Osborne Administration Building, Suite 109, SC, SD, SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, T™,
Columbia, South Carolina 29208 (US). g‘fV IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
72) Inventors: LI, Ying; 2413 21st Street, Apt 3, Troy, Ni .
(72) Tnv e ° sob b oy, LV (84) Designated States (uniess otherwise indicated, for every

York 12180 (US). TAO, Peng; 5220 Hedgewood Drive,
Apt. 423, Midland, Michigan 48640 (US). SCHADLER,
Linda S.; 11 Crimson Oak Court, Niskayuna, New York
12309 (US). KARLICEK, Robert F., Jr.; 7 Fort Hill
Drive, Mechanicville, New York 12118 (US). SIEGEL,
Richard W.; 7 Myton Lane, Menands, New York 12204
(US). WANG, Lei; 541 Main Street, Horizon I, Room

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

[Continued on next page]

(54) Title: ORGANIC PHOSPHOR-FUNCTIONALIZED NANOPARTICLES AND COMPOSITIONS COMPRISING THE
SAME

e napeparticle core {?{;N“" tong polyoer brush

& organic phosphor short polymer brush %\i
3 &
Ol NAL ,
&
W —

FIG. 1

(57) Abstract: Provided is a phosphor-functionalized
nanoparticle that includes an inorganic nanoparticle
core; surface polymer brushes that include a plurality
of long-chain polymers bonded to the surface of the

E&“\z‘:ﬁ inorganic nanoparticle core, said long-chain poly-

mers each having molecular weight greater than 500,
and a plurality of short-chain polymers bonded to the
surface of the inorganic nanoparticle core, said short-
chain polymers each having molecular weight less
than 0.5 times the average molecular weight of the
long-chain polymers; and one or more organic phos-
phors bonded to at least one of the inorganic nano-
particle core and one or more of the plurality of
short-chain polymers. Graft density of the short-
chain polymers on the surface of the inorganic nano-
particle core (osc) is greater than graft density of the
long-chain polymers on the surface of the inorganic
nanoparticle core (orc). Also provided are polymer
matrices, LED's, optical systems, lighting devices,
and fixtures that include the inventive nanoparticle.
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