wo 2023/113699 A3 | 000 K000 R RO

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

World Intellectual Propert J
(yner Organisation > 0 010 R0 0 0O O

International Bureau

/ (10) International Publication Number
(43) International Publication Date = WO 2023/113699 A3
22 June 2023 (22.06.2023) WIPOIPCT
(51) International Patent Classification: DE, DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT,
B22F 9/06 (2006.01) C22C 30/02 (2006.01) LU, LV, MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
B22F 1/054 (2022.01) AOIN 59/20 (2006.01) SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN,

(21) International Application Number: GQ, GW, KM, ML, MR, NE, SN, TD, TG).

PCT/8G2022/030915 Declarations under Rule 4.17:

(22) International Filing Date: —  of inventorship (Rule 4.17(iv))
16 December 2022 (16.12.2022) Published:

(25) Filing Language: English —  with international search report (Art. 21(3))
—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
(30) Priority Data: amendments (Rule 48.2(h))
10202113963V 16 December 2021 (16.12.2021) SG

(26) Publication Language: English

(88) Date of publication of the international search report:

(71) Applicant: NANYANG TECHNOLOGICAL 14 September 2023 (14.09.2023)
UNIVERSITY [SG/SG]; 50 Nanyang Avenue, Singapore
639798 (SG).

(72) Inventors: TAN, Kwan Wee, c/o Nanyang Technolog-
ical University, 50 Nanyang Avenue, Singapore 639798
(SG). LI, Yun; c/o Nanyang Technological University, 50
Nanyang Avenue, Singapore 639798 (SG).

(74) Agent: SPRUSON & FERGUSON (ASIA) PTE LTD,
P.O. Box 1531, Robinson Road Post Office, Singapore
903031 (SG).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, 1Q, IR, IS, IT, JM, JO, JP, KE,
KG,KH, KN, KP, KR, KW,KZ, LA, LC, LK, LR, LS, LU,
LY, MA,MD, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM, KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,

(54) Title: MULTIPHASIC CRYSTALLINE NANOPARTICLES AND METHODS OF PRODUCING THEREOF

(57) Abstract: The present disclosure provides for a method of producing multiphasic crystalline nanoparticle(s), comprising: (a)
preparing a mixture of at least two metal precursors and solvent; (b) applying the mixture to a substrate; and (c) subjecting the mixture to
laser irradiation for a duration of about 0.1 ms to about 500 ms, at a power of about 0.1 W to about 20 W, wherein step (c) comprises laser
irradiating a mixture which does not comprise pure metal. The present disclosure also provides for a multiphasic crystalline nanoparticle
comprising at least four metals selected from the group consisting of Li, Be, Na, Mg, K, Ca, Rb, Sr, Ba, Fr, Ra, Ti, V, Cr, Mn, Fe,
Co, Ni, Cu, Zn, Zr, Mo, Ru, Rh, Pd, Ag, Cd, W, Re, Os, Ir, Pt, Au, Hg, Nb, Ce, Al, Cs, Si, Ge, Sn, Pb and combinations thereof,
and at least two phases/and or crystal structures selected from the group consisting of FCC, BCC, cubic rock salt, tetragonal, rutile
tetragonal, hexagonal, orthorhombic, rhombohedral, monoclinic or triclinic crystal systems. The present disclosure further provides for
a multiphasic crystalline nanoparticle disclosed herein, for use in inhibiting bacterial growth.



