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(54) Title: IMAGING METHOD FOR DIAGNOSIS OF LUNG DISEASE BY USING GOLD NANOPARTICLE-SUPPORTED
MACROPHAGE AND OPTICAL DIFFUSE SPECTROSCOPY OF CONTINUOUS WAVE MODE
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(57) Abstract: The present invention aims to provide a method for obtaining diagnostic information of lung disease wherein the lung is
imaged by optical diffuse spectroscopy using a diagnostic composition and the obtained optical diffuse spectroscopic image is analyzed,
the diagnostic composition having been prepared by a method in which gold nanoparticles and macrophages are incubated together to
support the gold nanoparticles on the macrophages. The gold nanoparticle-supported macrophages of the present invention migrate to
the lung without exerting bad influence on a subject to be administered therewith and thus can be used as a contrast agent for diffuse
optical imaging and spectroscopy, which is a noninvasive measuring method for diagnosing a lung disease in a patient. The method of
the present invention is expected to find applications in clinical use because the method of present invention can be used to visualize
a topical inflammation site of the lung and an inflammation degree thereof in a short time in diffuse optical imaging and spectroscopy
using near-infrared light, which is harmless to the human body.



WO 2019/112271 A3 |10 00! 00N 0 O 0

CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,
EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, 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, SM, ST, SV, SY, TH, TI, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

84) AR (B EAZYlE g s B SR o
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ. TZ, UG, ZM,
ZW), +2}A o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
= (AL, 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, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

—  FAZRALE A e} G (FoF A213(3))
— A7 EA VSR A Fool, HAME A
sk 2 e ko] M NS (A 48.2(h)
(88) FA|ZALRIA T Y:
2019 7 ¥ 25 ¥ (25.07.2019)

(57) 89FA: & gL ke A A 25 o7 wfdsto] Al el gy A2 FAA7 = U es Az
g 2 e=s 4 &4 G4E ol 8ate] #H ol 94E SAHS L, doixl S F4 S E48e] A ke
A AR E SAs= IS Agstes 28 SHE dv B o] 5 v YAE FA 5 A A 2= Fold 330 Aol
oS FA B AR o] FeuR, fhAfel A #HALS Adtetr] f9 v AFA 2 54 W Ak B AR e
2GA 2 ALEE ¢ v 2 u o] WS o] &shd Aol F-ald A NS A ek dabd B G eE wE
Al el H ol ] 45 FH B 2 ET ARE AAEE g 9lo] A Agol 7 ThE



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2Z018/015186

A.  CLASSIFICATION OF SUBJECT MATTER

AbIE 49/18(2006.61}, AGIK 49/04{2006.01), 461K 51/12(2066.01), A6iK 35/15(2014.01}i, GOIN 2i/25¢26086.01}i

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AGIK 49/18; AGIK 35/15; AGIK 35/30; AGIK 47/30; AGIK 49/60; AGIK 49/04; AGIK 49/08; AGIK 51/12; GOIN 21/25

Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: gold nano, lung disease, asthraa, diffused light spectroscopy, contrast medium

fal )

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X I

Theranostics. 2017, vol. 7, no. 4, pages 926-934

See abstract, claims 1-9,

See figures 2, 3.

See claims 1, 2.

A KR 16-2014-0094932 A (AJOU UNIVERSIT
FOUNDATION) 31 July 2014
See claims 1, 4.

PX
UNIVERSITY) 04 July 2018
See claims £, 2, 5, 6.

LEE, 8. B. etal. Visnalization of Macrophage Recruitment to Inflammation Lesions using Highly i~
Sensitive and Stable Radionuclide-Embedded Gold Nanoparticles as a Nuclear Bio-lmaging Platform.

See abstract, Materials and Methods of page 927, fignre 4.

X US 2015-0056144 AL (CITY OF HOPE) 26 February 2015

X ANSELMO, A. C. et al. Cell-mediated delivery of nanoparticles : Taking advantage of circulatory cells 17
to target nanoparticles. Journal of Controlled Release. 2014, vol. 190, pages 531-541

A KR 10-2008-0032479 A (ANYGEN CO.,, LTD.) 15 April 2668 17

( INDUSTRY-ACADEMIC COOPERATION 1.7

KR 10-1873840 B1 (INDUSTRY ACADEMIC COOPERATION FOUNDATION, HALLYM 17

D Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

ZTMAY 2019 (27.05.2019)

Date of mailing of the international search report

27 MAY 2019 (27.05.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2018/015186

Patent document
cited in search report

Publication
date

Patent family
member

Publication
date

KR

KR

KR

Us 2015-0055144 A

10-2008-0032478 A

10-2014-0084032 A

10-1873840 B

26/02/2015

15/04/2008
31/07/2014

04/07/2018

WO 2013-058628 AZ
W0 2013-050628 A3

KR 10-0827293 B1
KR 10-1526308 B1

None

09/08/2015

Form PCT/ISA/210 (patent family annex) (January 2015)




FAZEN =
TAZANE LA PCT/KR2018/015186

A, Bl 3l 7| EF(FAESEFAPC))

A61K 49/18(2006.01)i, A61K 49/04(2006.01)i, A61K 51/12(2006.01)i, A61K 35/15(2014.01)i, GOIN 21/25(2006.01)i

B. ZALE Eof

b AL EAGEA S EFE /) A)
ABIK 49/18; A61K 35/15; A61K 35/30; AG1K 47/30; A61K 49/00; AG1K 49/04; A61K 49/08; AGI1K 51/12; GOIN 21/25

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

A A o] 8- Ak o] g o] 2t o] H o] 0] WA B A M o)l F sk )

~
eKOMPASS(S5-81 % Uy AMA| =8 & 7192 vux, A3, da, i3 239, =94
c. #FEH
7he] 3]+ AEEdH 2 A FAE D sk A d 71A el A
X LEE, S. B. &, ‘Visualization of Macrophage Recruitment to Inflammation 1-7

Lesions using Highly Sensitive and Stable Radionuclide-Embedded Gold
Nanoparticles as a Nuclear Bio-Imaging Platform’ , Theranostics, 2017, A|7¢,
A4z, o)X 926-934

Z=  do]x] 9279 Materials and Methods, =9 4 5 =&,
X US 2015-0056144 A1 (CITY OF HOPE) 2015.02.26 1-7
8ok A7 1-9 =,

X ANSELMO, A. C. 5, ‘Cell-mediated delivery of nanoparticles : Taking 1-7
advantage of circulatory cells to target nanoparticles’ , Journal of
Controlled Release, 2014, A190¢, #H ©o]X] 531-541

= 2, 3 3x.

A KR 10-2008-0032479 A (oYxl 21&]A}) 2008.04.15 1-7
A7 1 2 A=

A KR 10-2014-0094932 A (o}=ujgturbeld] &ld) 2014.07.31 1-7
Are 1, 4 =

PX KR 10-1873840 B1 (gt digtul 2terd=® o) 2018.07.04 1-7
A1, 2,5, 6 F=.

. . S/ ol Pz =
F7F 8ol C(AZ) A 71 A= o] gl X a8 53510 B3 1A 2 Faxal AL
=1 =1
T REREEA SR e o7 ZAEUY BE SHY Fo BAE EHOT SN} AE
‘A7 5@a el gl A0 wol dWMA ErEe g g FoS IR VIR A% dei 128 csE] A g4
bl
‘B 2AEYdu e 299 e SAS P ZASAL T . i
FREEL PR AR ST mugudel g 8e g g b w 37E w2
‘EL o AT {HOO] git‘ 7)\——E \_q
LS T4 RS A B B DR ASEAN ALY, ~ s i
ELThE SR o] (el 42 BA)E Wely] Aetel gd wa Y FE@ AT G 2 o wale] i ol gl B waln
2 ¢ 2 1 20| FAAA AP A B E 2
SR gl Aom £t

P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
FA 2 2] A 92 FAZAR ] A5
2019 05€ 279 (27.05.2019) 20194 05¥ 27<¢ (27.05.2019)
ISA/KR®] % 2 9-HFa A Abgh :
ek ‘
) iR
o G 182-42-481-8578 sl S +82-42-481-8150

221 PCT/ISA/210 (- WA -£A1) 2015 1€



TAEEAD

A Z AR 3L A

Qo Eald] Ba A PCT/KR2018/015186
jf;ﬁj%g%"”” =AY =53l =
US 2015-0056144 Al 2015/02/26 WO 2013-059528 A2 2013/04/25

WO 2013-059528 A3 2015/06/11

KR 10-2008-0032479 A 2008/04/15 KR 10-0827293 Bl 2008/05/07
KR 10-2014-0094932 A 2014/07/31 KR 10-1526308 Bl 2015/06/09
KR 10-1873840 Bl 2018/07/04 Re

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report

