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(57) Abstract: The present invention relates to an apparatus for analyzing cancer cells using cell surface microstructure analysis,
and more particularly, to an apparatus for analyzing cancer cells, comprising: an atomic force microscope (AFM) for observing
the surface of a specimen cell; a first calculation unit for extracting a cell boundary from the image of the surface of the specimen
cell observed by the AFM; and a second calculation unit for calculating a fractal dimension (FD) from the extracted cell boundary.
The apparatus for analyzing cancer cells according to the present invention analyzes the fractal dimension for the microstructure
of the cell boundary, and the microstructure of the surface of a disease cell, such as a tumor cell, has a unique FD value which is
different from that of a normal cell. Particularly, a metastatic cancer cell tends to have a fractal dimension remarkably lower than
that of a non-metastatic cancer cell. Thus, the apparatus of the present invention collects FD information on an ultra-low volume
of tumor cells, and effectively uses the collected information in predicting and diagnosing various characteristics of tumor cells
such as the progression of tumor cells, and whether tumor cells are malignant or benign. In addition, the apparatus of the present
invention can measure, at a nanoscale level, the structure of surtaces of live cells, and therefore can be valuably used in the devel-
opment of biological tools for the study of cells, that is, for the analysis of the ultra-microstructures of the surfaces of cells.

(67 8%A:

(LS & AlE]



WO 2011/105847 A3 I 0000 ) 00 O O O

@9 ARFT (H=] ZA7 gle & 7ksd RE TR/ F:

Al dele REE 9 3519): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), &k A o} (AM, AZ, BY, KG, KZ, MD, 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, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

(88) FAZAIRIA FAL:

A ZALE LA oF T (= eF A 21 2(3))

ATEe BA 718 wm Ao T, EAAME
Aaste 4% 2o #Heto] B T (14
48.2(h))

20123 1€ 19¢

N oz

2

ofo 2, offf | 4 1o ™ iy ob rfr

BN o

A A ZEH VATEENE o] &3 dAE 24

] 18 A FAL FA P (AFM); 737] ARM ol 4] #

FE87] 9% Al 1AL B Y] FEE AE G
AF-E e GAE A FR] o] #HE Aoty B

| Al 2ol ) $F & X9 (Fractal dimension: FD)<
= QRS OE 140 D RHE 2t 59 7
o] TR Ml Folee] FHA T U@ F
o 7} B4 olHen Adksret] EH0 L ALE
GEow ZAW - qlong AL HHel 34T
Y

it we o N

o
)

o
o
R

T
=

O Mr 1
% ol
o et 2,

NOP D 2
;Eﬂlﬂoﬁoij
[

#3 Ao UL FAHOE A HE AW #F
T AE FWe o] WA ZHEH AE 7 A (cell boundary)
Z B x4 (fractal dimension; FD)S Al4Fsl7] ¢35k A
WER, ) AT BN A o &5je] AE A
T o, FEHANEE H I AEAE W TA
TAZ = v Ao JAE Hop W& T3 248 7
B St TAAEY APAHE Y b, A of B
Y} Ao AT S| Tl T o] 03] s
Mg At A ATE vhe] o g e AR &



INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2011/001325

A, CLASSIFICATION OF SUBJECT MATTER
GOIN 33/483(2006.01)i, GO1B 5/28(2006.01)i, CI2N 5/09(2010.01)i

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

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

GOIN 33/483

Documentation searched other than munimum documentation to the extent that such documents are included in the ficlds sear
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

ched

Electronic data base consulted during the intemational search (name of data base and, where prac

rle, search terms used)

box-counting (box-counting)

eKOMPASS (KIPO internal) & Keywords: cell, atomic force microscopy (AFM), edge (edge), fractal dimension (fractal dimension),

C. DOCUMENTS CONSIDERED T BE RELEVANT

Mechanics" [online], 18 April 2009, [searched on 23 November 20117, internet <URL:
http://www .sciencedaily.com/releases/2009/04/090418080210.htm>
See the article.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X Kang, Chi Jung et al., "Method for Measuring Physical and Electrical Property of Cells 1-2,4-7
using AFM and array electrode”, report on bio tool development for single cell research,
Myongji University, 30 June 2008

Y See page 13, line 2 - page 14, line 6; figures 1 - 3 3

Y Yu Jin Kim, "Analysis of Physical Properties of Cells by Scanning Probe Microscopy", 3
dissertation, Myongji University, 28 February 2009
See page 30, line 15 - page 31, line 20.

A Lee, Geon Ho et al., "Research on Cell Morphology using Analysis of Fractal Fractal 1-7
Dimension", Seoul national University, 28 February 2008
See abstract.

A "Development of New Technology for Detecting Cancer cells using Cell 1-7

D Further documents are listed in the continunation of Box C. See patent family anuex.
&

Special categoriss of cited documents: ST ater de

ument published after the mte

“A”  document defining the general state of the avt which is not cousidered date and not in conthet with the application but ci
0 be of particular relevance the prmeiple or theory underlying the invention

“E" earlier application or patent but published on or after the infernational  «X”  documen
filing date

-

it of particular re

ed to mvolve 3

“0F  document referring o an oral disclosure, use, exhibition or other ined with one or more other such documents, s
means being obvicus to a person skilled in the art

“P” document published prior io the international filing date but later than  «g»
the priontty date claimed

special reason {as specified)

document member of the same patent family

ional filing date

- prionity
ed 1o understand

t of particular relevance; the claimed invention cannot be

cons 0 not be constdered to involve an inventive
P . . 4 e - N s for whan the oo > iq falcon al o
17 document which may throw doubts on prierity claim(s) or which is sfep wiaen the document 13 iakcen slone
cited to establish the publication date of another citation or other oy

nee; the clammed invention cannot be
mventive when the docum

is
1 eombination

et

Drate of the actual completion of the international search Date of mailing of the international scarch report

24 NOVEMBER 2011 (24.11.2011) 25 NOVEMBER 2011 (25.11.2011)

Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office

Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirnile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

. . o Intemational applicaton No.
Information on patent family members

PCT/KR2011/001325
Patent document Publication Patent family Publication
cited in search report date member date

NONE

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}



TAEUHE

o A 2 AR LA PCT/KR2011/001325
A IHe] 3= VB RE A5 I ERAPC)

GOIN 33/483(2006.01)i, GOIB 5/28(2006.01)i, CI2N 5/09(2010.01)i

B AL Hof

ZAE AL BHGFASHEFE 714D

GOIN 33/483

AR 7] Rold] S5l AARET o) 9o 27

AT Gal0bE R B BTS2 TR 2AbE A2 Fqlgke] 7)A€ IpC
YEEEA G20 B AE IR G0 ZAME AR T 7| E IPC

T A Z AT o] 8- A4 dlolE mlo] ATl o] Elwo] A~ 9] W] 2 d
eKOMPASS(E87d U &F AAA A ) & 7] =0 A3, |REFALA W] H(AFM), 4 Al(edge), = BE 2} (fractal dimension), B2

7+ E (box-counting)

A

Cc. #EEd

FVe) e * AeTdd R T FAEGI T3 299 71 oA A7

X FAF o 7, AT array electrode® o]&-g Ao EElH VA EH & 1=2,477
A, AEZAF GV LEATANEALY AFE A, HA W, 2008.06.30

Y #HolA 13, 291 2 - #HolA] 14, 91 6; = Al - A3k #Hx 3

Y A5, AR @uAEE o83 MXe B B4 240, "HApEY =8, 3
HA g, 2009.02.28
oA 30, 291 15 - Hol#] 31, el 20 =,

A oz & 4, “Fractal AHHEAE o] &8t AXHH E4 A5, Aeddn, 2 1-7
008.02.28
=5 2.

A M EEEL ol&E UME AESt= AR 7]E MY, [online]l, 2009.04.18, 1-7

[2011.11.23. HA], QE{dl <URL: http://www.sciencedaily.com/releases/2009/0

4/090418080210. htm
7InE HE.

F7k /o) A%l 71 A o] Qg e X] 85810 B BAE Fxa A
gEEEErEEEa ki . . 5 : - ;
® oS T TV ZAEAY EE AU T4 FAE 2R o, 2959 FE551A
“AY E9E] BEo) e A0 E Bole AWM /g5 FES Ya B BON A VIRIb S Ay olES oldE] As ddd
“p” J=9 Rl waE =9 Te 02928 7}< NZ&9Y o] 3 N N .
ARSI RN TSR I IAREROY v swa wae g B A 2Y Aoz 3T R A
b T4 e R R el s Ao Bk
LY SAA T AR AV S BE EE OB QR AL L o ]
fas ‘égg@ o]%(o]%f% WA 83 7] 95} od%:’%fﬂ Y” SRz A9l gle 29 sF £H0] ghut ol vE £
2B ASE 1250 FUANA AR A ATE 4T
07 FF AL ALE, A B 7E SEe AFEta s 28 sARAe fe AoR B
P93 o] F FAT O FAE AL o A FAE B &7 AT WA Ske 2l
FA AL A HEd HAZAR A 5
]
201141 1149 244 (24.11.2011) 20119 11
ISA/KRO| 7 & 98T AARE
ekl 553 )
(302-701) T F A A AT ALR 189, | E
B AL -
ol 4 G 82-42-472-7140 A3 &5 82-42-481-8262

212 PCT/ISA/210 (7 A £4]) (200911 74Y)



TAZEHT

S 2 A2 3 A
tg-5 5]l et AR PCT/KR2011/001325
A ZA R TIA o A —-No SRR SRR
ijgl% _,;_a%; I N 553 FNE

2141 PCT/ISA/210 (]

o E

c

& F718-2]) (20001 7E)




	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

