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Al 2 B H-(22)F= o n A] Hl Z1¢]] 323HE DNA B 215 Q124130 2 4, DNA
Bl Lol th-&-3k= Al 2 = AR E A4 gt o] w, DNA B Z23= A o] off gt
?Gy_g ;l—t DNAZE E’é‘]—-‘—]_‘— D;di :;#Q_Q 74 2= o]q_

DNA Hj| Z1of] o) 3-8} xﬂ A= AR E A= xﬂ 2 FE 3 22)2] A o=
DNA g 71 2] & o] u}, DNA B2 @Jt] 4% &= DNA E| 21 Ju &
AR A1 (30) 2 % m} DNA BJ 21 4 1.3= DNA Bl Z1Z e = DNA
Bl 77 o)1) XY S~ 9131, DNA Ej 1ol t]-$8)= A4 JH e 55 Q) w3
A AH L] A o= okA] A DNA Bl 210 ) $8}+= A 2 I = Gr e <=

j&

o
=
S}

P
'[‘
P

=T

A
A

2 2 F(22)= #A-2°] % (Lap on a chip)= 53l DNA B 22| 97| LS
ATk Al 2 B F(22)+= F4l GGl AA g T4 F21E E3 DNA

o] m| 1EH:L UPC, EAN oﬂnb 1;<H Bl AR |
T PDF-417, t|o]g] | E€l A ~ulE g1 S 28239 51

Iy
()
A1)
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[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

S A2 3] A mE, YE vk, ER O Y3, 23150 F| Q1A
RFID 541914 24811 Sz o] 9] 25402 o] 701 214 o] 4 7]
FE B oL o 2 EE AEE o] ke R gl
%ﬂﬂéﬁ%%ﬂ]lﬂﬂlﬂﬁii%é?%%llﬂﬂfm)mb
A1 EE A2 A 2 F el 22)7F A3kE = FEH 9] vinfo] 2~ (%= Bl 2y
A= 2 Oi%(Lab On a Phone)©] e}3l & =12 It} UhA] #3HH, DNAF
ANE FoA HFom eloldl 5= ol AnpEE B 320 3 (Lab On a Chip)
E%%i@E%ﬂWﬂﬂﬁﬂﬂﬂ*ﬂfWW]f@fﬂlﬂﬂﬂﬂk
%%ﬂ%oﬁklgﬁlﬁﬁ ol wj, Al 1 ¥ F21) = Al 1 2lHF21) R Al 2
B EF(22)9 $4S TS RES B 920 E REolgta Ao F e
AT,

E}\] (23)1: /lg/\ %Xﬂ 1 7= xéﬁ_‘g—( g/\é% ;(ﬂ A= xqie Oﬂ ]_

A (30)2 AETTh 2 oo d, A 1 = ARE A 1 FYReDE E) A4
AW GBOE AEHE 5 i, A 2 T= FH = A 2 2 U2 22)2 8 A4t
A0 R AdE 41 9}

=3 B0 o] o 214 o A AT (30)9] A o] T},

13231, A 2 F= A K

3 w539 A B0 2
g o] o AAjeof] Eatste], AME A (30)7F &= 3ol A8 ¥ o] 314w = Sl
ot}

Al FE AR FAFGCHE AA A tigk Rt oln A P = FAE o] A
Bl =zef Al 1 EEEEklﬂﬂﬂﬂ@wﬂﬂ1ﬂﬂ€ﬂ@DiTaTN}qcq
w, o) m| A Bl 2 Fy o] Aol o) ahe] AIH a1, F 2] A= DNA Hl 18
S 9t

Al 2 5= AN 215 32)5= AA 0l O3 4 15 DNAS f71M 42 F 3

e+ DNA Bl 219] Al 2 I = G HE H 21 # v X 20)2] A 2 €t
FA(22)25-F G415k

AR QR AEHGH= A1 ZE AR DA 235 HH ko] A9
ﬂzﬂﬂﬁﬂ1%%%&@@%%%@&@ﬂﬂﬁE@%E&mﬂmA

Gt ZE ARE AESAY B 2H S 75 QT

T4 B o] o A Ao o W sto] K| = AJ A o] S YER =
TA B EEolth K 48 FxY, sto] HE = A A o] S

2o Z ol 7] Z3lo] Ao )3k 1B E F A= Slo| HE| = B LR E
DNA B Z2E Q12}(S401)3} a1, 84 7Sl 7] 28k sto] L] = Bl 1251
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ojul A B Z1E 912](S402)3+t}, o] 5, FA1 B 418 F 3] 212 H DNA B2 2
o121 ou] #| Bj1E $241(S403)3} 3L, =21 F DNA B2 W =215 o]n] %]

B o] A A ol 7] 2 &ko] Ao ek A WS DNA Bl 1o :=

A2 (S404)3H ). A A o] T H W 1= DNA BjZ1o] = S9E = g)

wdk DNA B 219 5= 2561 7 -F, DNA B 219 s1=0of 7] % 38}o] o]n] X
Bl 1o I =& H5.8k A v WEksto] Ao gk JrE AbEe 5 gl

-0

[55] L5 g o] o Ax]ajof mpE M) o] X] I E & E| 2 DNA vflo] A=
ofglo] H& vRplstar, 1 A ¥ AaE QA W 2 $ o] n| x| & Vel T
[56] =52 ZZ5hd, Yool x o] A0l nfo] A2 o] g o] DNA AlA %S AIDC

(Automatic Identification and Data Capture)2] Y& <1 2212l QRI = B+ 3212l
Aeld o] Pl A Abstar, F R Al AL &t DNA 7} 7] & DNA
A oA 248t A& Al 7] 3, 2L A9 o|n| X & Y 2~ 8ko] Knked
ZHtEFES] Foh A HES Sl WA 2 sy, 75F E1 A B 2}

FAUNER AE 53 DNASF A Aol n| X s1=¢ko] FAAAE 7] =5 DNA
Aol th gk A HE 4FE3o], DNA #-4F 2 DNA ol W] DNA ¢ 714 €,
o} R}E} DNA WA A] H25= URL 59 9 W& 2ntEE g
el o mx Q15 A 2 AFjH A 7es T g AT F 59 A
2219l QR = Y H o] o}rlEF DNA F & Al 28l o o & YEln, =59 B
32k Aol = Y Ef o] ofnlEl DNA 33 Al 4hsl= A ol & Vet

[57] =59 AS FxEd, kA2 QR I A TR IS AFE-3He] ofulE}
DNA 91 2-E7} 9jeg B4 1 21X21 2 5) 9] o}ule} QR I EZ t) %213t
/\ o]
A
[58] 5 b ctol oflo] Faby 51 1570 9] RS E S, A9 E 12 VA H =

5071 71wl o] €% DNA [A]S A &3 5= At} o] u), o}l E} DNA QR =&
&% DNA [A]& 5 —NH2—TTTTTTTTTTTTTTT GCC AGC AGC CAC ACC AGA
ATG ATG AGC GTC CGA AT-3'2] 7|1 LE& 714 = 9l

[59] T8, pdo] AdeZ A frE %%Olﬂ off, 40 mit |4 2] 21 X 21

Fotel W ek QR T H W T 5 A Sk 9 X 9] 22671 2] 2=Fkel] €3 DNAE

A9t o = ofrlEl DNA QR I H & Al #hahal, A A a2

A ¥ = 2 A 3% (Cyanine 5)7} Wetol] K2k 357) A 7]n <€ 9] E}7] DNA
[A'1E Alx3}o], 9 o] 1] gl o}ulEF DNA QR & Fof] &4 kA 71 59
PN R 28 2ntEE O = ol ulEF DNA JHE #2138 = 9l
o}B}E} DNA QR F=-8 B}l DNA [A']E 5'-Cy5-ATT CGG ACG CTC ATC ATT
CTG GTG TGG CTG CTG GC-3'¢] |71 4L 714 4= 9l

[60] ¢, €71 DNA [A'] 10nME DNA 3-8 &4 3} ¢+58 9 (3X SSC, 0.3% SDS,
30% FE-Eo}rto] =) 80 w0l 43 A 7] 32 DNA ol 2 420Col A 30%-%F
S A3} W& A1 71 F-o] 32} A A (12} 2X SSC, 0.1% SDS, 42 oC, 5%, 22} 0.1X
SSC, 0.1% SDS, 72, 5%, 32} 0.1X SSC, 2, 5%)= 313t} 412 ¥ DNA QR

i{ﬂm
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[61]

[62]

[63]

[64]

= =
s JQREEEO‘ 91 2 E Aol o] 8 3to],

=

2ok EEAA 2 g

Ak el 37 o] 254 20em 71 €] 1AL 31 0] w] A & 914 A1 A ofn}el
DNA<| 4

WOl el A S A RIS ALgSho] ol
7 DNA 97142 417} 912 5Xs 4 7))

5 %LD}OH OW o] ¥ Z%H 15719 BjHl& Egahe=, AEH a3 ] 552
71741 ¥ = 5071 97114 o] €% DNA [A], DNA [B], DNA [C]& Al & 5 Ut}
o] w|, o}u}E} DNA A& 2l =8 % DNA [A]© 5-NH2-TTTTTTTTTTTTTTT
GCC AGC AGC CAC ACC AGA ATG ATG AGC GTC CGA AT-3'9] 47145
7Hd = 9131, o}vlE} DNA A2l 4 =8 3 DNA [B]+&=
5-NH2-TTTTTTTTTTTTTTT GAG TAC TAT AAA ATT AAA GTG GCC GAC
CTG TTG TC-3'9] 971 E& 714 = 2127, o}n}} DNA A4 5158 e
DNA [C]3= 5-NH2-TTTTTTTTTTTTTTT GTC ACG ACA TCA AAG AAG ATT
TTT CCA ATT TAA TC-39] 7|14 E 7H4 4=

Tejar Eo] Ao 2 A e Sefol=oll, 50 mr A 9] & 20X 20
Qroll W33k QR = T E 3w A Sk 9 %] 9] 32070 9] A 4]0l &% DNAE
1785k o =4 olutEf DNA A el 4 = F & Al #hek = v a4l
AANE 6 A 82 7] A ¥ = A A & F (Cyanine 5), 52 & (Cyanine 3), 7 4
&4 (Alexa350) o] Z+zF weko] 25 357) 4 7] vf A 2] EF#1 DNA [A'], DNA
[B'], DNA [C'|& A &38}aL, ¢ 7o) &4 ) o} ulE} DNA A ]2 1= 3
EAFAF Foof] FF AR 2708 e] ARPEFE O 7 o}ulE} DNA A HE
gkl et 4= 9l o] 4%, o}lE} DNA A2l 3= Bl DNA [A']&
5-Cy5-ATT CGG ACG CTC ATC ATT CTG GTG TGG CTG CTG GC-3'2]
A7 AL 74 4= 9l at, o}nlEF DNA Z # 2] .=8 €7 DNA [B')+
5'—Cy3—GAC AAC AGG TCG GCC ACT TTA ATT TTA TAG TAC TC-3'¢]
A7 LS 71 5= 9lon, o}ulE} DNA A 2] 4 =4 El71 DNA [C]
5'-Alexa350-GAT TAA ATT GGA AAA ATC TTC TTT GAT GTC GTG AC-3'¢]
A7 ES 7HE 7 2

313 €71 DNA [A'] 10nM, E}Z1 DNA [B'] 10nM, E}#! DNA [C'] 10nME
DNAZ & &4 3} 9F589 (3X SSC, 0.3% SDS, 30% -5o}rlo] =) 80 nlof]
thio] &3l A1 7] 31 DNA Hel 4 ol £ 42 oColl A 301t &4 3} wk-g A1 71
= ] 32 Al A (12} 2X SSC, 0.1% SDS, 42 oC, 5%, 2} 0.1X SSC, 0.1% SDS,
2, 5%, 321 0.1X SSC, A<, 52 3laL, Al 4 ¥ DNA & A 23 5,
%%*ﬂMf‘a ol x| & ~70 s, o}t el DNA A e d = o] n|A] &

ATE AntEEA Ae 7153 QR ZES S F A= ATE O S

0>«
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[65]

[66]

[67]

[68]

o] &-&}o], AnkA ol 37 o] Z oA 20em 7 €] 7HA S FaL o] n A Z <12 A A
otH}ElF DNAS] AHE ¢l& 5= Ut ¢l =<l ofHIEL DNAS] HHE o & &7,
'Machine-readable DNAAIDC Hybrid Digital Icon Inscribed on Biosensor to Connect
Off-line Information with Base-Sequence to On-line Networked Computer System. R:
5-ATT CGG ACG CTC ATC ATT CTG GTG TGG CTG CTG GC-3, G: 5-ATT CGG
ACG CTC ATC ATT CTG GTG TGG CTG CTG GC-3, B: 5- GAT TAA ATT GGA
AAA ATC TTC TTT GAT GTC GTG AC-37} 2 <= 8}

T2 62 AVASTIN 9] o558 o A Ao 52 3of e H}op 1 Q1A §3}

A z=' o] A RS EASE mHolth & ee Fashd, A A2
¢l 59 (Encoding), 21 7. ¥ ¥ (Encrypting), U] = H & (Decrypting) = T] 5%
(Decoding) ¥4 -2 3Z3g¢lr),

A, Q1A Aol A 1= AVASTIN €] 9F=52] 4] 4 1.2 "AVASTIN DNA" =

A alo], o} 27| (ASCII) LG 0.2 27X W38} Al 7] 3L, & 3 Wk (Huffman) %=

=

O

FYH O 2 3HE} A7) 3, DNA Y &8 &S 53 557 7| d =
Aojo] A a=F A, o] ), AR ==X He, Fa7]7k v
A Ee]eFobd A (FDA) #& A H| o)X A5 ¢ 28e = 9t A H 7 =9

o & &, Text: AVASTIN DNA — Binary: 01000001 01010110 01000001
01010011 01010100 01001001 01001110 00100000 01000100 01001110 01000001
— Base-3: 02022 22102 02022 1221020112 02101 10220 02212 21001 10220 02022
— DNA: CACAT GCTAT ATATG ATGAC ACTCA CAGTC TATGT ATGAT
GACGA GTGCG TGTGC, Batch Number: 20130101, Expiration Date: JAN 2013' 7 I
| 4= 9lom gH 71571 9= ¥l AVASTIN DNA QR 3= 9} AVASTIN DNA
A2 A2} o] v A IEF 747 Bd = vk

DNA QR 3= % DNA Azl =5 I3l slo]H el = Bl o+, 4, 24k
|5 B o]n|A| F Aol g} = o] Fo] XI DNA Bl 22 ZH 3 o] 1] %] B 1

N

ARE ed 9 S ag Al Tl A o o, B3
Sho] e = B T13= DNA S =7 71, fhe e, e Afe i o] 2o =
A= Hof o] F-o] 7l DNA 71 g o] B o] A S=7f A, F i, G, 9wl
Zgro R Qlmr o] o] Folxl on A Bl g o] £ 4= 9lt}. DNA Bl 2
DA olm A BT G2 AR E VI s, A, A, s
G, i e 249 RS 2R SHEY T e A
stolBe| = el 219 /sy W2 WA, Ak, 7|28 EEE /1A e d 7t
Al dg-3ke] DNA 9471, H-&=4, A2, A4, 5+, 74, 96 ==
olE o] A& vhEA Mg A7l e WS A staL, /e sharAehe
4 diolH & A dnt mela, A4 B olE & A5 Wkt o s
Aagstol A2 DNA 7], A8 = 4, A3Hed, AR, o5, I3, 96 e
ol=9 Ao JYH = oM AR HoH P Y. o] F,
dlo] Bl ool A E o)W A7k E-2 ] o] Bl ol] v]-g-5Fo] 2381 A| 3+ o]
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A=A 9] o] & ¥
3 2] B G ol o3
o|n| A & AY/d st
[69] stol K= Bl 1
3= O]TOVJDNAEH

o| 1] A] B ZL A}o] 9 %’%71*

24 ] AL Aol &

ojH|A] Bl L& g/ 3t

A A &= A2 ES E S

& 1 gstol, BlolE e 2
s 2 2pA 0] o] Ml = El oL

Ok
o ol
—‘—|—‘
NN
1o
‘lmrgﬂ
LT g
@
Lom

—%i ol
L 18

m{m
ofl
ol
o
)

4 =
o 32
HJ e

>¢%%ﬂ§2ﬂﬂﬂ%@ﬂ5

AN
yg,
= oo rfr
=y
By

Rupely
my M A

X oo
I ox e

Lo
n
ool
N
N
N
N
-0,
Ky
oSL

-
-

R

-

o2,

BN
S =y
ol
o
e?
AL
(r
uj
N g
o Z
=)
>
il

%0, )
BUi
D)

ﬁ i
ofl ot i
o -y W b @

E’_ - T
[70] g3, stelH el = ¢l

rlr
M
2
~
fol
mlm
off
ro,
i
N
N
ofr
&
N
S
D)
=

>
oo =
0%
£
a0,
e
rir
o
il
o

-

(O, ol oo

o 1%
ol
L
=

<
ofl
of
L
1_4
gi
ol

% olo
o g o
o &
>
= 5
2 e
) ~N
_>/4 -
n olo
o
i
FE i,
o I
=5 HHE
i

-

E
it
A
1
Mz
2,
K
[
rE
_IR rlr
=2
I:M
T«z

Eis 1 °] 10
Wﬂ%@ﬂ]olﬂoﬂ

ok
s
O,
K
o of

%xg/ﬂo]-ﬂ xgzﬂg 13] ]
of AgtsAl Rl o] A=
L, 1 13“‘*‘“‘4?41:4@‘
o] &

o]

rr_nlrx%
Eﬁémxm
}m_&éﬁx
=3
>,

N oog

o Hz
ox, MK
e
=3
_O‘L
w2
Ho
o
&
AC)
o,
X of
_IR
filo

RS ERReI ao) o]q_

— —|~
E
E
&
8
2
m
o= |
o
ol
o
uly
o

[71] thak, sfo

e
o
[
=
N
_O|L
S
e
o
Iﬂ
=
H
ro,
K
s ofl
- of
i)
yg,
ol
2
111
wm F
Iﬂ
Rulip?
M-

[72] A A HE e ol A

102
(Cyanine 3)°] 247} -2 o] 714 & EH/] DNA[Cy3A Cy5A"= &1
AT} o] A5, A 95 991 AVASTIN DNA QR #=-& $+4 DNA [A
5'-Cy3-GCC AGC AGC CAC ACC AGA ATG ATG AGC GTC CGA AT-3'9]

AN AL 7HA 2= 9ol AL HF 1091 AVASTIN DNA QR #=-& $+4 DNA
[A']: 5-Cy5-ATT CGG ACG CTC ATC ATT CTG GTG TGG CTG CTG GC-3'¢]
A7 AL 714 4= Q)

[73] ¢HH, AVASTIN DNA A&zl =6 AL-8-3k+= 314 DNAT A EHE 11 WA
1625 7] A ¥ 3= 2 2 &3 (Cyanine 5), ¥ 33 (Cyanine 3), 3 4 &%
(Alexa350) o] Ztzt H-2Hgl o] Z=7}ek 3 ¥ ©] DNA[A-Cy5A'], DNA[B-Cy3B],
DNA[C-AlexaC'|% 1] g 4= ¢lv}.

[74] o] A5, AL E 1191 AVASTIN DNA Z 4 :1=8 3H4 DNA [A]¥= 5-GCC
AGC AGC CAC ACC AGA ATG ATG AGC GTC CGA AT-3' 2] &7 49& 714
T 9la1, A9 51291 AVASTIN DNA A e =8 34 DNA [A']+&=
5'-Cy5-ATT CGG ACG CTC ATC ATT CTG GTG TGG CTG CTG GC-3'9]
AN AL 7HA = vt Ek L9 F 1391 AVASTIN DNA A2 d 3 =-4

Wrﬁ
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[75]

[76]

[77]

[78]

[79]

[80]

[81]

sH4] DNA [B]+= 5-GAG TAC TAT AAA ATT AAA GTG GCC GAC CTG TTG
TC-3'2 9718 S 714 5= 9l a1, DM E 14291 AVASTIN DNA Z &2 5.=-4
&4 DNA [B']£ 5-Cy3-GAC AAC AGG TCG GCC ACT TTA ATT TTA TAG
TAC TC-3'9] 9715 71 = v} 12f a1, A W S 1591 AVASTIN DNA
ZAe]Z =8 $4 DNA [C]+= 5-GTC ACG ACA TCA AAG AAG ATT TTT
CCA ATT TAATC-3'9] 917144 & 714 o= 9lon, AL S 1621 AVASTIN
DNA A&z F =8 34 DNA [C']£ 5'-Alexa350-GAT TAA ATT GGA AAA
ATC TTC TTT GAT GTC GTG AC-3'¢] & 714 4< 714 4= Q)

Zkzre] 27) 2] © 7= DNAE 2+ STE B ¥ (10 mM Tris-HCI, pH 8.0, 50 nM
NaCl, 1 mM EDTA)9| 722 H =2 &3 Al #, 95°Co| A 237+ 7145k 5-
Aol dH 3] Al oz o] F 7Y FEf o] 9H4 DNA A4S Al 2 et == )
sk, s+ DNA US048 A 2317 98 YA B4 A28 5
U}, ol & &1, Mg(NO3)2?26H20 (0.2M) 2} AI(NO3)379H20 (0.1M)<= &3] A 71
£-ollo]] NaOH (0.5M)=2 pH 10.5% & A &}o] 3037+ 2 Wka}aL, 100°Col| A
12747} EoF = $H4d 3} [Mg2Al(OH)6]-+(NO3)-H20 S #| Z 3 3-
EFolutol = % oﬂ 0.05% =0 2 A AN A 22 7) 5 yka}o]
[Mg2AI(OH)6]+ A - FEf ] i =43 A& 2

A 23 747} 2] 6“4 DNA =885 QA F2o|= %@ﬂ o 1:0.752] =%

32

Ely
Al A3k H4 DNA Yl d A& Al AT} ¢
B2 7] 9 o|ibsteb Aol &g Bk Frol 2 A S WA 8] ko] AAa
L9 7] skell A X &= == 2

69 BE Fxohd, Tﬂr?ﬂX}fﬁUl 7d o m X| LA of| M of Zro], Al =& 34
DNA Y =& A A A= 100nm =7]12] $H4 DNA #4217} 10nm 7 9] v =P A} &
A JHE AL AHATS & 5 Uk

34 DNA Y= A A& L9138l AVASTIN DNA o v %] 5= e}l
A AL Y TA ZUE 2 A 2 4= vk AVASTIN DNA QR T2 2l 2 §H4] )
DNA[Cy3A-Cy5A'l Y=g A& A4 A 4= 10mLell DNA 5% 7]&
100ppm &2 HARA] A, bl SEE 84| o] AVASTIN DNA QR =9} 5 &

W el o7 el Elsk <= 9}

S, AVASTIN DNA A& 2 5= 8L 14 31 Al 7 2] DNA[A-Cy5AT,
DNA[B-Cy3B'], DNA[C-AlexaC'| 2] Z} U= A A & T2 0] = -89 10mLol|
DNA &% 7|5 100ppm S = H-4EA] 7131, &) A S22 B -8 7)) W €2 #| Surfynol
440 (Air Products)E 0.4% (wt/vol)E 3 7}3}0] ) 7.4 LA E] & NS A 239t}
7} 314 DNA Yo 24 A A& A = b2 Ja7tE A Fxsto] epil &40
Hzhol L] E Lo AVASTIN DNA A4 =9 5 gk s 6l o = A 2pek
A

U H" @A ol 4= DNA o] 7] A B 229} DNA Yie 24 422 A A
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L5 69 CE e, 0] ¢ el 8- 4o ¥ AVASTIN DNA QR
359} AVASTINDNA A& 4 FEE &g 274 2 22708 01 n2g da,
&3 VASTIN DNA QR T =9} &3 AVASTIN DNA A&]Z 3 ==
2ntEE O 2 A 2 gy ste] Bloo] mYH HuE A7 5 ok
[82] vz gl = A GHe] DNA =2 27151 a%g:} 9]t} o =
=%, AVASTIN DNA QR Z.E &} #1 37} AVASTIN DNA 222l -2 3
DNA Y2 A A& 8] W F5381o] Avatar DNA-chipS & 3“ 34%‘ ARk
ghol gl 4= 2t} EDTA(0.05 T3 %)E -3k A4k b5 &9 (pH2) O =
SR Y 2y ol n X = F ZF2t Al A 5lo] 3F4) DNA Y& d A& b

ﬂl

!

ﬂ

i o

—_— O L

|A ZHE] W 718k 5, 540 nlnkelo] DNAE 4 & 8)slal S+

U= &2 e A7), 12 3L, 4 DNA7F 5 H &9 (DNA 10nM)S
DNAF & 43} &+58 9 (3X SSC, 0.3% SDS, 30% E-Eo}rto]=) 50 uloll

28 A7) 31 95°Cel| A 2557 7t Bl @l ek & B o] $H4) DNAR THE 3
A Z ¥ DNA QR 3 F1= DNA Z#14 ol 2 42 0Coll A 3081+ £4 8 k&
A1Z1 F-ol] 32} Al (12} 2X SSC, 0.1% SDS, 42 oC, 5%, 22} 0.1X SSC, 0.1%
SDS, 7, 5%, 3%} 0.1X SSC, o= S—r)-Q‘ 3tk A2 E DNA HS Ax=3k =i
PR o u| X E 20T 0] F-, AnfEFES QR FE = A
FEZ 0] A8 = Ql= AT E Qo] & A}2-3)o], bz o] 2132 317 9

L E= T D Q. W Dfuat
ZLEo A 20cm A8 (FAEE Fa1 o] u| A& A0, A2, 2] EH 'Avatar DNA'
HHE goldt 4= v},

[83] DNA QR = W DNA A4 322 ¥ 33} dlo| B e = 1o v5y &
H 21 2] 4] (20) == A AW (30) 7 o = Blufell o s A = E 5= Qla,
lol B el = Bl 15 v my sl 4= vl ¢ 42 (20) B A4 A8 (30) =

il

(84 DNA Hl=LH o] H)=17h A 2& S e o] mald sholne s B

g sk W] ol & 51, WA, sfolHe| = g2 o] u x| 7} Eekd /1
oJ A& Q] H o}, flbon| X o] Hg& A A slo] o] HeE| = I oW A&
858, o] 5, sfo] B = Bl 1 o] | X o] #4529 DNA ¢17], 34,
Asted, A, T, G4, A", A3 R BT S dAgE Ve e R
w7 8kal e elslo] ko] M| & B I o] W] X[ 5 DNA B 21 o] u] ] Bl o] w] ]
B ZL 2 -] 8fo], DNA B 21 o | %] B o] v A] B ZL 2 747} ) 5.5 8}o DNA
FE B oA = AW E 5 o A

[85] U2 ool A, sho] B = B Z1e] vl s W2 o] #] B Z12] DNA 171,

A=, A4, v, 8, 9w, A R W] Aol B V|E o R

Ru S e T Y
Il 2 o
o o 1o [z o
o Mo

Iy

T o=

o)
I
i
)



WO 2013/154346 PCT/KR2013/002998

86]  CHE ool A, stolriel = Bl ) mw WS DNA 97, ghg A, AR,
AR, 5, @, E s oS o] Agtel] whe} %A Hlo) ] 7} ol 3 ¥ o]
o v X = A g vl €G] 2 wjo] e Sl EAH o] v] X7} 2] o] €] o]
g)-g3ho] A3l A EA o] izxe] o] s} 9l el o 2
Tl she TS| A & ¢ nkizth, Tel 31, 315 o] v X 2] Yo Qo]
PR e e SRR B ECE R PEEEE
o i A 23 E RS A, AL, AA, B, G4, E w05 AR
Q14 g, dlol B Qo o] o] X A E Q14 ¢ g E A, AFEA, A, F,

[87]

[88]

s
=
A
il
—z
o,
ro,
>
i,
iy
olo
i
i

A3l

o], 0| ul Ay} 72 g

e, AEd, A, w5, G, e B ol &9 Al uhe) v] 1Y 8k
22}, 7188 EFeke 12 7Fe g A9 DNA 97| 2 4 A4 vo| B & 538
T ATt

ThE ool A, sto] B ] = B 1 v 51 WH-S DNA 7], A&, A%=4,
AR, E5, 0, ' i ol Al ubel HA v o] ¥ 7}l 5 H] H o

o| | X = FAH vlolH g o H o]y ol 3EAE o] n| X7} H-A o] B 4]
o]-&-3te] A 5tebA A E o] A=A 9 o] & W3] S e IS
Tk RN X F =T 1Yo, IEo| R A 2 dlo]H g #
2B g S Fatsto] AHSka, dlolE e W A E g ndd

oW A] Z5-E] DNA 97], 7554, A324, A4, 5, 92, e =
olE9] AFS gy, IS ¢ AIH = B S 318 3o

Froln X ZAE Q14 H DNA 97, #H-& &4, A3tEd, A, 55, 34, 9«
Y= ol &9 Asfe IEgS Aatgelr] ek wiasE A5t

Froln X ZAE Q14 H DNA 97, #H-& &4, A3tEd, A, 55, 34, 9«
L= o) 5o AT w7 grol] A o] A 8)sle] wolE el U

2]l ool ek =gk ekt o] %, dlo] B A 9] I ghell whetk Al

i 2] Bl gh-S AlAkakar, s el Bl g o o =gkl uhek, DNA 1719} A2

o 2] B 3hS A A ako], Al 2 Bl 7S A2 s el el gkt v = Fa8) delE o F
o5 Hl DNA $17] .5 o5& ddsic) v g g o /71 HAah= 49,

R i =it BB i

rolngl= Bl v miy X = o] 2 51, DNA B2 2 o] w| ] gl L7} 7i
2 Aol 1 sto] B = Bt 23k Eolv X ek,
Ao A o] G & A AsFe] sto]HE| = H 1L o] w| A & & 53)a,

sholH | = o1 o] n| X o] A E9] DNA 7], 7852, A&, A A, &5,
g, |, g D W) e &2 AAGE Ve o R EReka Huglshe,
slo] N g] = B 71 o] ] A] & DNA B 228} o] W] A] B 212 4-¢] 8} 3, DNA B ~L %



PCT/KR2013/002998

16

WO 2013/154346

o
=
€
3

A]

M S N g st

H
L N "o . ot < = i - o T
~ wWm T Y Wy z oM X No:_ﬂmw%,%ﬁ_ﬂ% Nn M%
X 4 ] o x99 agx X o5 T M
O ﬂh%oﬁoﬂlxmﬂ o ﬂwXEE%L X 5 ]%HATHOAT:E% Y 1 &
W P ERSE TR ®E L LEER L m® afiagdg BT g
R E s T xR _me 2T Tw B o mailcoestlHT o<
ol ﬂ%%ﬂ%%ﬂﬁr@%%ﬂ%ww_ﬁ% mﬁ e LT E R M M o Koyl e gy
HL ‘mn@oAJvmﬂ‘wAl‘mﬂL,OIHIUngioﬂﬁ”ﬂEﬁ‘_l/#l T lﬂO7ATQ#OﬂDcTPLATﬁUU$ﬂNL ﬂ_ol‘m
R gt Zoor Mo W T oo ,%Ebpﬁﬂv 1_14%5&%%33Eﬂﬁ%ﬂ 4 =
B SgT AR TEI R T gl Paaa N ®aayd p®* T 5
ROMLHET TR ST I s a0 Bow i taderkauy ww
x %Hﬂ%ﬂmwmﬂmomowmﬂ,ﬁer,aoﬂmdo%%udma%W#WEEmu%ﬂﬂﬂmaﬂiiﬁ A
R R R R s kg SR - Rt ROl )
—_— ~ X o ) ©° __H_ — )P o o — = — w o g
mx ang%mﬂﬂﬂﬂﬂ]Dwﬁmﬁ%imwwweﬁ?&%%wﬂ%Mmmo&mE,MET?W%W%
Nomm o 9w BOEK O T = R — L Rt ~ Rk g o TB B 5
o O KER e R G T I R R oY T T oG m S R T
™ ,ﬁeﬂuﬂmﬁﬂﬂmjm%%%A,x,gaoiswﬂ%ﬁﬁrf_x (R s mop e <@
IS J— ! —_ —_ = —_— _]J| o)
< PRl pTETEN g ®T A s " Eﬂﬂm_iﬂuﬂu&%%ﬂ o g N
2 mERHIHERER eI Rh e p KT Lo T m e My WD T Sy
X T =™ o X 9 LW pnX d i m N ™ wo D = U
T %Mmﬂ%wwr@ﬂg%ﬂﬂéﬂ%ﬂ,;@m%EMW%%%;HO%H%W%%A <
o ﬁ],ﬂﬂw,%aanElﬂowmh1ao€ mﬂﬂoﬂﬂ;oﬂdow%adﬂufﬁﬁﬂbxHE:OJEIUﬂu
T TR Ry ST RE o pedl g legs wna L B ®
o W= ) R Il WA L mE oS T o o
M _dﬁnﬁdlﬂi,w. A oﬂoﬂﬂyﬂuﬁthLl]ﬂ T ﬂ_HLt J.Jﬁc.fu "
T R IR s s X B PR am i T e e D p ETRRR e m Ao
N BN AR TEDRRTT —m e pP oo e T RT BBy gy
N o535 LEmhr0 B BN al T S g M e ® W BT N
WD AT R T r Mg PERAT 2y T By wEENT g™ T o
N R  onpg Mg T STE P g TP Ty ™ = 0D oy Ny 1
T ARG T W ]doﬂdoﬂruigaDﬂlﬂoﬁo“ﬂ%]@&ggéoHobﬁo:om_x%ﬂwlﬂﬂao#dﬂ X
g o Yo i = o O o e =2 B o
R pgoedmeswg 2D LROoOFBsH LETHE s g xNTT T ®EREITE G S
TR XPEHTTT R ENTEAR T P 3 E TR WEEDT T 4T g R
T RT WY EFEFT T oMV EEMNN T N PR IEBFERETR KD
> > = =
%, Y 2



17

PCT/KR2013/002998

WO 2013/154346

Jokut g}, o 2 Sof,

ISl

3

Z O o]

9o ofm W sl o

%

e ol A, &

3
i

)

=

f of of

gt

A
axl

f

ISl



18
WO 2013/154346 PCT/KR2013/002998

4T

[iéjliﬁo]_ 1] ZHj}]oﬂ ﬂ]?ﬂ- XJE_7]>DN %E@.é}_%%;‘gi EEQ‘%DNA
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A& 3ok sfolHel = AR Aol A Al 2.
778 2] Al 1340l 9lo] A, 7] DNA Hl 1+ 738 Qe o] =& 7
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AR U A o)A A 2=H,
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FoHA A Sl 7] 2eke] A7) shol Mg = B LR HE o] 1] A]
H 15 1A af= A,

Al 7 3ol 2d o] A,
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AREAZS s dAE L33 3S 54 02 8= dlo|HeE| =
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AA ol gl $k JHE DNAS 917144 53 UE = DNA
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R GAl g o

B A ZE AR R GV A 2 ZE A B AR A o
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Al 11 &l 9lojA,

7] o) A Bl 21 A 9] Ao o afo] AW A,
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3= Aak A,

[ 13] AR el gk G} o] m| A FEjE FAH o] v X] Bl L&
A2 o Z M, A7) o] u X Bl Lo th-§3k= Al | = JHE
A sk Al 1B E
’F7) olmA| Bl Z1e) 323hE DNA Bl 215 Q1A g o 2 4], 7] DNA
Bl ZLof] g3k Al 2 = AHEF WA A 2 gu i 2
B ARE A1 ZE R DAY A A 2 25 ARE AL
AB 2 AFee BAE Eesha,
F7) AA ) Ak =, g7 ASE A1 75 A D YT
AGHE A2 72= HARIEe] gataAol 7] x3)o] &l A 5 = 319,
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[Fig. 6]

YRONILS LYY

K 10 -LoRosjos

%{9 5

ueog
80UB0$8I0N|4

Bunulg
180U

oueN-¥YNJdIZIojoD

i
il

o

apo) dizi0joD-yNGg 8pod JO-YNC
NILSYAY NILSYAY

i




INTERNATIONAL SEARCH REPORT Tternational application No,

PCT/KR2013/002998

A, CLASSIFICATION OF SUBJECT MATTER
GO6K 9/18(2006.01)i, GO6K 7/10(2006.01)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)

GO6K 9/18; C12Q 3/00; GO6K 17/00; GO6K 19/00; GO6K 19/06; C12N 15/00; CO6T 7/00; GO6K 7/10

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

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)
eKOMPASS (KIPO internal) & Keywords: DNA tag, image tag, hybrid, reader

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 11-272816 A (TOSHIBA TEC CORP.) 08 October 1999 1-13

See claims 1-2, paragraphs [0001], [0026]-[0027], [0041]-[0050] and figure 1.

A KR 10-2008-0062609 A (NAUTILUS HYOSUNG INC.) 03 July 2008 1-13
See claim 3, paragraph [0021] and figure 2.

A KR 10-2001-0000472 A (LEE, Jong In) 05 January 2001 1-13
See claims 3-5, page 2, line 55, page 3, line 1 and figure 3.

A KR 10-2006-0010179 A (COLORZIP MEDIA , INC.) 02 February 2006 1-13
See claims 1-4, page 4, 49-50 lines and figures 1-2, 4.

A KR 10-2006-0024573 A (SEOUL NATIONAL UNIVERSITY INDUSTRY 1-13
FOUNDATION) 17 March 2006
See claims 1, 12 and figure 1.

. . . . g N \/ < S
D Further documents are listed in the continunation of Box C. See patent family anuex.
Special categoties o LS T later document published afler the mternational filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conthict with tt 1pruim ion but cited to wnderstand
i be of pdj}cula‘" relevance the prmeiple or theory underlying the invention

“E™  earlier application or patentbut published on or after the international  “X  Jdocum

t of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered fo involve an inventive
o . ) . . o s e
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken slone
cited to establish the publication date of another citation or other SV docun
e

of pdm(.u iar mi@vanac; the clammed 1r'\/cr't'0n cannol be

special reason {as specified)

: . . o CONS when the
“0F  document referring o an oral disclosure, use, exhibition or other oM sments, such com bination

means being obvm'ﬁ toa
“P”  document published prior to the international filng date but later than  «g»

document member of the same patent family
the priontty date claimed ! :

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

03 JULY 2013 (03.07.2013) 04 JULY 2013 (04.07.2013)

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

Government Complex-Daejeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

“acsiraile 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/KR2013/002998

Patent document Publication Patent family Publication

cited in search report date member date

JP 11-272816 A 08.10.1988 NONE

KR 10-2008-0062608 A 03.07.2008 NONE

KR 10-2001-0000472 A 05.01.2001 KR 10-0436832 B1 30.06.2004
KR 10-0436833 B1 26.06.2004

KR 10-2006-0010178 A 02.02.2006 CN 101023437 A 22.08.2007
CN 101023437 B 27.10.2010
CN 101023437 €O 22.08.2007
EP 1803080 AT 04.07.2007
JP 2008-507788 A 13.03.2008
US 2007-0241196 A1 18.10.2007
US 7487914 B2 10.02.2008
WO 2006-011729 A1 02.02.2006

KR 10-2006-0024573 A 17.03.2006 NONE

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



TAEEHE
FA EZALR I A PCT/KR2013/002998

A, ERo &S EFSASHEFAPC)

GO6K 9/18(2006.01)i, GO6K 7/10(2006.01)i

B.  xAE Eof
A A 2R A AE S ERE 71 A)
GOBK 9/18; C12Q 3/00; GOBK 17/00; GO6K 19/00; GOBK 19/06; C12N 15/00; GO6T 7/00; GOBK 7/10

ZALE 7] Bofe] &3l H AR oo 3
S E g oty I g A-g Aoty ZAE HAEA S 714 E IPC
AEZZAEMFgE 2 ARFAENGFE: ZAFE HaEA T 714" [PC
A AL o] -5 ALl Ao HH o] ~(dl o] E M o] 2 9] WA H A Mol D sl A9
eKOMPASS(E3 4 W5 AMAI=E) & 7]191=: DNA B2, o]u]#] g1, 3felHe=, 2y
c. #EEd
7he] are* QgAY A v FAEIG s 49 714 $e 37
X JP 11-272816 A (TOSHIBA TEC CORP.) 1999.10.08 1-13
Aa 1-2, w2k [0001], [0026]-[0027]1, [0041]-[0050] @ =% 1 F=,
A KR 10-2008-0062609 A (="E&l2&A FA 3 AL 2008.07.03 1-13
A 3, 9 [0021] © =W 2 2%,
A KR 10-2001-0000472 A (°]Z2)) 2001.01.05 1-13
478 35, AolA 2, @9l 55 - ol 3, 2 1 F EA 3 Fx
A KR 10-2006-0010179 A (=213 A} Zrakdwit]o]) 2006.02.02 1-13
AT 1-4, FHo|A 4, <) 49-50 W =R 1-2, 4 FHx,
A KR 10-2006-0024573 A (At el etstm e & ) 2006.03.17 1-13
A1, 12 2 =11 FE,
F71 8ol C(A%)el 7] A H o] Y& X desse na g 2zsyae

T TAEYL T $AY Fo 39 TR, 299 AF8HA
= A02 ol AutA ¢l V| &hEs P oo Bal ‘%}%:q W e 7)x7) i fe o] B£ ofsst] 98 ol &H
—?l
015\3_‘5_0/‘\_01_‘%71 5—5‘2:]_0106‘
ToEs re PISASRECT o swa wae as Fa e pY svoz 479 wee) A
CT A EE AR s Ao B
Sl By e UE QLR399 ZY
2 243 o]‘l‘?l_(o]ﬁﬂ—g— ugi\])g 5] 7] %fo?%;ﬁ’gﬁ? Y? g ade] o= TE. 8)F FEle] sh ool e TEl v
- T 23k A2 2 23] FYAl Al AP e A e 2
7|8 EE AFEha g B sARgel g e vt
o} ZAZYY oAl TR A & FEFUHEETHA 3= 2d
A AR LA TE el
[e]
(03.07.2013) 20131 07¢ 049 (04.07.2013)
A ALAL 3
A ATt FARR 189, HEE
R | g
W~ HE 82-42-472-7140 sl S 82-42-481-8407

A12] PCT/ISA210 (7 A 8-7]) (20094 74)



A 2 AL R 2 A
il

TAEdHE

SEF o et AR PCT/KR2013/002998
A ZAH T A ]| & - = = _ -
s 714 A !
JP 11-272816 A 1999.10.08 9
KR 10-2008-0062609 A 2008.07.03 BR=2
KR 10-2001-0000472 A 2001.01.05 KR 10-0436832 B1 2004.06.30
KR 10-0436833 B1 2004.06.26
KR 10-2006-0010179 A 2006.02.02 (N 101023437 A 2007.08.22
CN 101023437 B 2010.10.27
(N 101023437 €O 2007.08.22
EP 1803080 Al 2007.07.04
JP 2008-507788 A 2008.03.13
US 2007-0241196 Al 2007.10.18
US 7487914 B2 2009.02.10
WO 2006-011729 Al 2006.02.02
KR 10-2006-0024573 A 2006.03.17 BR=2

A12 PCT/ISA/210 (H-& 58] F718-7) (20091 74)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

