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(57) Abstract: Provided are a luminescent material which includes a deoxyribonucleic acid (DNA) with a more stable structure, and
a display device using the same. To this end, the luminescent material according to one aspect of the present invention comprises a
DNA, a lipid compound that electrostatically binds to a phosphate group of the DNA, and a luminescent substance. Further, in this
aspect, the lipid compound in the luminescent material preferably includes a quaternary ammonium salt having 10 or more carbon
atoms, but is not limited thereto. Furthermore, in this aspect, the weight of the DNA and lipid compound in the luminescent material
is preterably in a range of 1 or more and less than 10 when the weight of the luminescent substance is 1, but is not limited thereto.
Additionally, the display device according to another aspect of the present invention comprises a pair of substrates, and a lumines -
cent material held between the pair of substrates, the luminescent material including a DNA, a lipid compound that electrostatically
binds to a phosphate group of the DNA, and a luminescent substance.

(57 B#:
HREA]



WO 2016/035722 A1 |IIWAT 00N A 00N X

M OAFRERE:

EFEREHRE (FHFE 21 £0)

TIRAE N

a9 AEE

S L2 U 16 3Rt
NV U1 IR AR

%\ PR
D5 JHIBHKN
@b@tttT
ﬁu' _ w%.WEm.I/

%ﬁﬁk
ED

?T#DUﬁz
:E
[
)
ol

71N

#
W
3

PN
~—

-
BT,
D

o
FF

Bo

NERWER
EEB/HMET D,

WAISEESE AR

EMN1LLE1 0K

1%

=

— X DEMRE
j—

£

* i

RHEM1 00U LOmMBT
A

5
é&%ﬁ@t?éoitxﬁ
=
'G
D
7__

D EET

F R
T IRBERE

X
Qi LR,
e 4.4 16 o
._Z__;.,&..%v@ﬁ._..ﬂi*ﬁ
< , ARk
Nittéﬁﬁti
O ZLMAE {508 R
S TRIBXME
1R UV,
HE RN T VO E Oy
AR CLERER
ORE UGS | W4
KUV NSl
W ER T A ST
SER{RR Sk
1 S VMK RHRN



WO 2016/035722 1 PCT/JP2015/074547

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

I
READEH : FAHBRCINEMNRTEE
B 5

AFEBE., RAMRRPINEAVERTEEICEAT 5,
e

TLE®PRYIOAVEZSY, HFEFEDT 1 AT LM 52thH & LIZIEHRER
TNYBODEE (RAEE) X, BEFEOBRELRICEVWTRATIED
TERWVWRETHD,

RAEERF—MRIC. 2ROBEBRZFEAMNICEEELTHY. CORBEBRICS
(726, BEXIFEZ2ETNTNABTEZETERE LTERRITHIENTE
%5, CORTEBEO—HIE LT, BRICHIGT 2RI EICEBIEEI N
=W OEROBICEAMBEZEEL. COBBICEEEZ5/MT 2 & TH
AR EREAIE, ZRRETHEIETIECLRREENH S,

—HEFE, RAEBENLHEEONDIAERICEAEERFLEL D &ET2H
AMNREINTETCWNWDS, RAEENOLEEONDIHBBICREAEZF TS
T ET, FIZIEERBICIARERLCIEZWVWHhD S 3 DERR. ERFDOH
EAERET 20DHIT— VIV EADISEIRETE 3,

RAEENOREONZHBRICEAEEZRFLEL D ETIHACEALT
& BIZIETERREE 1. 2IC8BE D DD, TakerXm1IiiE. ¥
REMTFEET2REAMES TEEFICHORMNTAETI20TAEEIES
EILEoT, BAFELFOBELEEIETHRARALOEAMERELT
DREMABETINTWD, FATERRIXE2ICIE, T4F2 ) Rxig (U
T IDNA] &WD, ) EHFF U HEREZRASIEELEME. BXHM
PEHEAEHLETHRAZREIC LD &ETHRMPRARINTWVWS,
FoATHAT SRR
ST SRR
FREFSCER1 B 2013—-12192 152K



WO 2016/035722 2 PCT/JP2015/074547

[0007]

[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

FFEFCR2 : B 2012-03622 7542
FADOBE
FALFRL LD & T 2RE

LA LAadts, LEREXE 1 TR, ARAEBEEZEH D OICEERS
FREICLEEOESKIBRE. BHEARNIVET, RAMBE LTHERTES
BZEANTE2DICZLDIRAMNERKEAEZET D E VW LFEENH D, Tl
DREM TIAFENMUFS TREREARBIIHOBIE28E - R —RBICK=E
BEIRZ ST THY. BEICEL > TIHRAENRDONTLEDIBEEH D
e, BEEORBICHERTI2MHOBRICKERFREZIFTLED &0
> 12FRED D B,

Fo. LERFHNE2TIE. AFAVUEBERELABAZEELEAMERAL
2HDTHDH. MPOREMICEWTHRELI RS,

ZIT. AFPIX, LRFEEEHS JUYRELLBEODDNAZEDH
MR ChEAWERTIRBEZRHT D CEEENET S,

AR EERT BDIOHDFE

LEBRELART 2ARAO—DERUCHEDIFESAMBIE, T X2 ) R
e, THFYURKEOY VEREICHENICES T EELLEAME. BX
HHEE, 25U EERBET D,

FEABRICBWT, REINDIDITTIRHBRWVWAEAMBICE T ZEEL
EWiE. KRFBHEDST OULOEBT Y EZVLEBEST I EATFE LV,

FEABRICHEVWT, REINZ2DIFTRAWVWHIEALMBICEWT, X
MMEOEES 1 & LABAIC. T4F V) RAEBRUOEELEMOEEN
TUET OKRBOERENICHZ Z EDFFE LW,

Fle. ARBAOMO—BRRICHRIRTEEIX. —HOERE, —HOEMK
OREICIERFINZIRAMB L. 2RADIRTEETH> T FBAMEIE. 7
FFV)RGEBE, TAFDYAREBO) VEBEICHENICHES T 2BE L
e e, EAMYPEE, 2BV ERBET 5,

o, RERICBWT, REINDHIFTIEAWS, RAEMBICE T BB



WO 2016/035722 3 PCT/JP2015/074547

BibEWIE. REED T OLU LUK TV EZDLEBEAESC I ENFELL

[0015] FAKBRICEWT. REINZIHIT TIEAWVWHSEALMEICEWT, i
MMEOEES 1 & LABAIC. T4F V) RAEBRUOEELEMOEEN
TUET OKRBOERENICHZ Z EDFFE LW,

FEIEDWR

[0016] LAE, AFEBICEL Y. JYRELAEEBEDODNAZSZURNAMB., Thi
AWAERTEBZRMI DI ENTES,

Bl D E e ER A

[0017] [K]IEBHEICHIDDRTEBOMKERTIETH D,
[B2]EFEHNCR D RAMBORENIEBIRERTHTH S,
[BI31EREHICIR D HAMBORRARIALZARY MLERTHTH 3,
[BAIERERIC R D RTNEBOEBROBEE RTRTH 5,
[ESIEMERICHRIRTNEBOAEN S ESEERABEDOBRERTHTH
%,

HPEEET 5-HORRDOFRE

[0018] LAF. AFRBAOERFBEICOWT, MEABWTEMICKEYT 2, =720
 ARBIREZOEBIMEBICLDZERNITRETH Y., UTICRT EEHE
. EREGIOFIRICBREINDE D TIEARW,

[0019] B11E, AEEMEICHRIRTEE (UT [AEE] &V, ) 1 OWE
WL IR TH S, ARTRTLDIC. AEB1IE, ThThICBWVWT
BHB21, 31HAERIN—OER2, 3&. ZO—HOEHR21. 3
1TOBICHFINAREAMB 4 &, 2B L TERINTWS,

[0020] AEBEHEICEWT—ROER2, 3k, RAMB4L ERAIRTET D0
ICAWLNZHEDTH>T. BEiR2., 3OLAK EE—ANERTHNIEL
Wht, RAEBEATHhE, BREDORFEELZERTDIENTED, AE
FERRE TIEERBAD =M A ERRIBETHRET 2, Ad. ER2, 3OMHE
ELTIE, HIREDES, LENREMEEL. REMICHMHNBERIET



WO 2016/035722 4 PCT/JP2015/074547

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

BIEDNTEBDRYICBVWTIREINZDIFTIRABWS, SR, TSRF
vy, B, ¥EARFEHRATEHIENTE, ZEHLERE LTHAWSES
BHSARPTSRAF VI ERVWSEIENTE S,

FEAERBEICSVWT, —HOER2, 3OZFLATNICIE. WET 2@
Al (RED 1IC. EROEBYE/R2 1, 31HERINLTWD, TOBEEIE
—WOEHR2., SICL> THFEINIMBBICEEREENNT 57DICAVD
N2tEDTH5, BEOMBE LT, iIFELAEENEETIRYICEVNT
REINZDITTIRHAWS, FIZIETER2., SOMENERLERTH D15
BRITOX | ZOZEDEREBTHD I &EHEFE LU,

FIARBEHRICHRZDERIL, ERLEIC. RRLEVWXERED/INY -V
IKHDHDELBIRE LTEHRLTH L, . BUEROEEEBICKSI N
BN —V BBERLICENTEXLAEEDTH>TH LW, BHEOD
MBI TSE, CORBEREERE L. BREICKRAEZHIEL, 8
BRDRRICENIGTED E W R RDH B,

SBEOEREE LT, EBMEICEEZEML. BAMBNEZRNLAIESZ
ENTEBRYICBEWTREINDIDIFTIEAWASA, 1T umBlETOmmBd
THOFETHY. BELLIE T umBlET mmlUTOEHETH 3,

REAEBFEICHRDIE®IZ. ThThEBEMEETERKREN L TER
ICERINTEY., ZOERMOON, OF FICLYHBBICEEOEM. E
MOBBREFET 22 EMNTES, REBEEMNMOBOEEDERE S L TIE
« —NOEREOER#ICE > CEERENTRTHYREI NS DT TIHA
WA, BIZIET, OX 104V /mBlET, OX108V, / mUTOEHEERT
HBDIEMNFFELL,

FREAERBEICRIENAMB41E. LEOEBYBROMMICE > TH
KT IRDEECHBTH-T. Pl &H. THFVYARKE (DNA)
& TARV)AKBO) VEBEICHRENICES T 2EELLEYE. Bk
MEE. 28,

AEREMREICEWT, DNARK, ZELHTABEEBALEBESL> TV



WO 2016/035722 5 PCT/JP2015/074547

[0027]

[0028]

[0029]

[0030]

%5, EFEMICIE. ZAORY XV LAF RENEFTLTEREIN. ThETh
BEENMIEENDOKRBESICL >THEL., DEABEEZRALEDTHS
o REBHEICEITHDNAEG, VUVBEABEATZESHABEEENRT
B2 EDNTEDBRYICEVWTHEROHIRIEA ., DNADEBERIICKERD
HUBR I AR,

FREAERBEICRIENMB41E. LEEDNADED. BELEYWES
., BBELLEWIZ. KICHT 28R ERAD2EDTH>T. DNADY ¥
BECHENICHETSZIEDTESZEDTHNITHICREI NS HIFTTIE
BWA, FELLCE, BHBEXEEEHEORILKREZFEALEDTHDZ
ERTFELL, SYTFFUKIKRFRBEN T OULETHB I EMNTFE LWL, X
5iC. BBELEMIE. LRBOEBY. V UVBELBHRENICKEET 5DICH
FAUVHEREZRATWRA I ENFELL., AIZIEMKRT VY EZVLER
BATBDTHB I EDTFE LV,

FEARBHEBICGRIFAEAMB4IE. BAMDNEEZRBATWS, EAYE
ELTIE, LEEDEBYRNTEIENTESLRYICBWTIREINS DS
TRV, BIZIERAMED FRIEEAEEBEAEDO VRS EHEVWTHNT
HBDIEMNFFELL,

RAMEREAE LTE. REINZDIF TGV, FIZE. LT7=7
LB, 4 )T D LB, O LEEE. ZRI VLR, O&fEE. L=
D LSEE, EREASEMR. TILI =D LB LETY D LR, RUL n TEREE
INHHFLTHEEROVBLLEEVWTNATHD I EATFE LY, Ab, L
EHEADIES, Lnid, *4YL (Nd) . ¥<YH 4 (Sm) . avOl
9L (Eu) . FIEDL (Th) . AvyFIETL (Yb), TS5EFY
L (Pr), ZUoLs (Ce) . 27OV YL (Dy) . TEDL (E
r) . Y9L (Tm) OWITIHDDAF >V THB I EDFE LV,

Fre. ARBEHEBICEWT, XML, LREMEEH—ICABEXIES
BMIE2ODBEERA TV, BEE LTI LEOKELZET HRYIC
BUWTREIND DI TRBVWAKRRETZII-LZROBEEZRAVS &



WO 2016/035722 6 PCT/JP2015/074547

[0031]

[0032]

[0033]

[0034]

DFELWV, b, BEICNT S LERADEOREE L TRFICRES N
T BAET MM ESMUTTHEZ ENTFFE LW,

AREIZ. EMEICERZHMT 52 &T, BXIEEMICBEINLEL
HEBTHEEFRIETREATEIENTES, BIC. AEETIK. BAK
THO>THBRILERKER/DIENTES,

Fro. AEBTR., —WOERBICREAMBEBOBRICE W TEHRRAL
TWa A, i, BlRIE. —HOERICEEI N3 EBOBMHTH &
LTRWShTELW, B, EBLICDNAASURKREZML. BE
IEEMRUCRENAEMELZBATEEICSLYEREBEZER L. JOEBHE
o, EMRRAEREBTSIETEIRTDZIEETES,

IE, AFERICLY., SYRELLEBEDODDNAZEORLMB., Ihz
AWERTEBEZRHBTHIENTES, JYERNICERAT 5 &, AFEAR
Tld. DNA, [BE/LEY. RAMBEZEELITZ I ETHBICHBELF
FICE > TEDRAEIEBRITDZENTES, FLIORICBWVWT, i
MR FRIEEAUEBEAEN O ORRAFELEBE L RENICERT 5, K
DOk, B AL LEREFXXER 1 ICREOFRMTIE, ARABEEZSDHDEH
ICREBERDTRETCEMLAEREN TOCREETE VW LBENKZOD
IS L. AEBTIED Y TIVRBEORNMDTF. EAXME&BHEAEZDNA
BEMBERET DDA E WL LIERICEZAFIETRIBARFESLAEDIEM
PHRARNABEDEBNEEKTDIENTES, £, COBICERTS
BIEIEKRPTIIA—LRTHZ &ML, AR M MIRTRIEARHOD
BWMRER 7O AN AREE 0%, /2. DNABEMBIZ I DREBOZF
ETAIVLEDETRETHDH. EREPTREONLELD BTN I RDE
BICLDARAFRAEORROITEMIFIFEAELL, BADT /N AAND
ISADNBRBICRDEEZDONS,

ISIC, AFKPTHLESHMBOBHERE AW TRREBEBET LI
. BRFAOHMEEOEICHT 2HRABBZMHIEIZL<ALT 2, KO
MTIEAFVHENEOFEECEORE—MNFEE LTESH. AFERICL



WO 2016/035722 7 PCT/JP2015/074547

[0035]

[0036]

[0037]

[0038]

HRANEEICTOREFIZEL, 1 A VHEMEOEENIMBETHY. TLED
FHEECH—EZNIEEES A EEREI/TRETH S, TOLDIC. K
FHIETIEIDNABEEMBOMBEEZEDN LERTSEBEZBET 5 & TR
ERMOBEERRT 2 ENTE D,
eyl

T, EICLERREBICOVWTER L. TOMROBRETA >
o LUTERERT B,

(EreH 1)
F9. O BEICTY/ —)EBEWN, 1TmM Eu (11 1) (D—faca
m) SfEEEKICH L. [DNA—CTMA] : [Eu (1 11) (D—fa

cam) 3] =2:1 &EE1), 5:1 GEH®E2), 10:1 (FHB3)
, 20:1 (Hfl4) £42%4£25IBEL. DNA-CTMA “Eu (I |

1) (D—facam) ;&R (AT MEEBKI &WD, ) ZRELE (&
sCCTDNARY VBBERETH D) o

ZIT. BEEBROEHART MVERELIZEZ S, DNAZMA SIS
MW, BARENEBNL TVWEIEAHAEAL. FELVWERE LT 8
MUETOHERETH o, COBREM2ICTLTEL, HFIT. DNAY
VEBERENE U (11 1) $BHAD3LEDHEE. DNAKEESRICERT
FENBEN 3 OBMEICETEMLTWS Z EPHERI N,

T, COBOARHEELARI MLERIELIETZ D, DNAEDRE
&iF (Eu (11 1) $8hDH) ICHELT, DNA-CTMAEEEILLE
H2&, FEBICKREIQARARENAEZR LI, COBREKIICHLTHL
o RBEMAF, ERIEEU (1 1) (D—facam) ;DARLELRARY
MlL%E, BEAIIEDNA—CTMAEEU (11 1) (D—facam) ;D&
BROARHKREHARY MLERT, AETRTLIIC. 590 nmDFENK
FICBS T I2AREEAMEOEIERTEAMET (gfE) 130, IREHLS
O. 75FETHEMLTVWE I ENDND, —BOAFEELZEESFDCP
LZRY MNLODgfEIZO0. 00 1512E, A¥EUASTIHEEEFED gEIRO. 1



WO 2016/035722 8 PCT/JP2015/074547

[0039]

[0040]

[0041]

~0. ERETHDIENS. AEMBHITHONDNABEEMROAREN
FEFERICEWC & DN B,

(EHEHI2)

Emmo | /LODNAKSBKE | TOEREICFY XML, EXHO.
S5umDDNAEZEREL, 10mmo | /LORu (bpy) ;C 1 ,K=&
WAAICEAL, COBEIC—1. 5V (Ag/Ag+) OBMAEEML, Ru (
bpy) ;27TZBA~NEALL, R LAESRICHLT. Y1407y IR
FUAN)—= (CV) AERVRINARY MVAIEZITo /. ZOFER. 1F
BLAEEASEIERU (bpy) s2*OMLCTICEDKRINZRLEZ EDD
. DNAERICRuU (I 1) SBAENPEAINTVWE I ENDD >k, Fik.
CVHAIETIE, Ru (bpy) 32+ICERT 2BILETEENZED SN,
ERORuU (I 1) @BAIEIEIIEEEETHD I ENPELIE RS,

TSI, 2MODNA Ru (bpy) ;2HEtmEMRE (EMEERK7 5 u
m) ICBEHRET NS —n—TFILTFVEZVLOREIOEL VRK (1
OOmmo | /L) %#k#iAIH. ECLRFEER LI, TOECLERTFOD
BRIEFEFERCERERREBENMEOEBIIEFEREARFEOMEIT o £
o BMBEELARFEZBEOHREZR4IC. COBKEERNAFEEZRS IR
LTHL, BBEIOBEKEERABEORER. REBOEBEICESV
ERERXRBEZEMNL. SRREL SEBREANENERERZ{FSI I
BROFEABE — BRI 2T, T, E&HlE LT, BEOD | T OB
DOEICEER U (bpy) ;C | ,KBKEHIFIELRAEBLZFERLTH
Wi,

ZODfER., 10000Hz &Y, BR620nmfhEICE—V % D>F L
VIUBDEIIEERANROON. FIRBOETE & HICIORNBEITIE
RAl7zo RuSBFEaEERFTPIAFEICZAERED I TO /| TORTFOHE
HMN6O00HzTHIBLAEDELEL, FBICEVWERBMTECLNELN
ZZENBELSNELR DT, TOOOOH zZREEAENMLABRDER - F
HOMEHEEZRELLEZ D, 50 uBUTTORALDIGENEGNI N,



WO 2016/035722 9 PCT/JP2015/074547

[0042] BlE. CTHOERBHICLY. AEPOERUEIHBTE .,
EX O AN

[0043] ARBIF. RAEBRVINICAVONZRERMBE L TEEX OB
BN D B,



WO 2016/035722 10 PCT/JP2015/074547

s5RIA1]

[553K1R2]

[553KIR3]

[553K1R4]

[E53KIR5]

[E53KIR6]

s R D
FHETYREBE.
RRTZ ¥ U RRBOY VBEICHENICEST EELEYE

RAMME L, 22ORAMN,

AIECAEE L &ML, RFHS 1 OULOmB TV EZILIEBE ST
55 KIE 1 SEE DM,

AIEERAMMEDOEELZ 1 & LEBAIC. T4FY ) RRBRUFE
SRREELCEWOEEN 1 L1 ORBOHENICH 25EKIE 1 5LHOD
R

—x DEM &

AIEE— X DOEROBEICHEF I N RAMRE, ZHADIRTEET
HoT,

AIESRENAMRE, TAF SR E, RIEgT 4 F ) RiED )
VBEICHENICEE T SIEELLEME. RAMWEE, 2302 &

TR E T OIRTEE,
RIECEAMBOREELEMIE. KEHN1 O EOmKE T yE=D

LB SLEKIE4 EHDORREE,
BIGERNAEMEOEESA 1 & LEBEIC. T4 F 2 ) REEE R UE]
EEELLAMOEEN 1L L1 OKXBOEBERICH DEKIESL BHOD

RNK B



WO 2016/035722

[Ed1]

1/2

[E42]
200
186
160

T T T
ex 365 nm

preTee—— 1 - i

Eu Complex = 6.1 mM
(DNA-CTMAL{En Complex}

PCT/JP2015/074547

140

s 5§

Intensity

61
Wavelength / nm

550 600 0

[E43]

8.2
0.8 |~
02 A

o} o
= ~

2y -4
AL .

8_ -

74

ik e

PLiaan)

5
-

C

QR [Ty

3 1500 . ]
2 es0} AN
E so0l TS

- 5 -

o S !
586 384 aB8 &IF &30 830
Wavelength 7 am

8.2

6.8
-0.2
S04
6L

13
& L

88+

¥

PLénan)

+

{

Kol

+

3000
3 1500}

T 1eee | (
S ospg LY

8 -
58¢ 3

o4

LSHEE 3 4]

636 530

Wavelength S um



2/2

WO 2016/035722 PCT/JP2015/074547

[2d4]

Time of half cycle / us
50 100 500

=y T T T T T T T A
e
ra | &
—
4@ < R N |
= v (DDNA/Rufilmecell »
= .
= & (D Rusolutioncell
m - -
- N
D <
o ) &
© N _
& N
E L S &
N
= < g on N &
M I T PRI N

10000 8000 6000 4000 2000 O
Frequency / Hz



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2015/074547

A, CLASSIFICATION OF SUBJECT MATTER
CO09K11/06(2006.01)1,

CO09K11/08(2006.01)1,

HO1L51/50(2006.01)1

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

B. FIELDS SEARCHED

CO09K11/06, CO9K11/08, HO1lL51/50

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2015

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

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

1996-2015
1994-2015

JSTPlus/JMEDPlus/JST7580 (JDreamIII)

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X JP 2012-36227 A (Yugen Kaisha Ogata Zairyo 1-6
Y Kagaku Kenkyusho et al.), 4-6

23 February 2012 (23.02.2012),

claims; paragraphs [0028] to [0046]; examples

(Family: none)
X JP 2012-36228 A (Yugen Kaisha Ogata Zairyo 1-6
Y Kagaku Kenkyusho et al.), 4-6

23 February 2012 (23.02.2012),

claims; paragraphs [0032] to [0052]; examples

(Family: none)

Further documents are listed in the continuation of Box C.

|:| 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

“E” 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)

“Q”  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

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

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
24 September 2015 (24.09.15)

Date of mailing of the international search report
13 October 2015 (13.10.15)

Name and mailing address of the ISA/
Japan Patent Office
3-4-3,Kasumigaseki,Chiyoda-ku,
Tokyo 100-8915, Japan

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2015/074547
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X "Kaimen Kasseizai ni yori Sosuika shita DNA 1-6
Y Soshikitai ni yoru Yuki EL Soshi no Kochiku to 4-6
Soshi Tokusei", The 90th Annual Meeting of the
Chemical Society of Japan in Spring (2010)
Koen Yokoshu, 12 March 2010 (12.03.2010), page
830
X "Submilli Byo Oto o Kano ni suru Koryu Kudogata 1-6
Y DNA/Ru (bpy) 32+ Fukugotail Denki Kagaku Hakko 4-6
Soshi", 2014 Nen The Electrochemical Society of
Japan Dai 81 Kai Taikai Koen Yoshishu, 29 March
2014 (29.03.2014), page 19
X Electroluminescence as a probe for elucidating 1-6
Y electrical conductivity in a deoxyribonucleic 4-6
acid-cetyltrimethylammonium lipid complex layer,
APPLIED PHYSICS LETTERS, 2004.08.30, Vol.85,
No.9, pp.1l627-1629
X "DNA/Kinosei Bunshi Fukugotai no Hikari-Denki 1-6
Y Tokusei to Yuki EL Soshi eno Tenkai", The 60th 4-6
Symposium on Macromolecules Yokoshu, 13
September 2011 (13.092.2011), pages 4737 to 4738
X "Optical Property of Rare Earth Chelate Doped 1-6
Y DNA-Lipid Complex", Symposium on Macromolecules, 4-6
2006.09, vol.63, no.9, pages 641 to 644
X Photophysical properties of lanthanide (III) 1-3
Y chelates—-doped DNA-CTMA complex, Proc. of SPIE, 4-6
Vol.8103, 2011, 810306-1-810306-7
X DNA/Kidorui Sakutai Fukugotai no Sogo Sayo to 1-3
Y Hikari Butsuri Tokusei", The 91th Annual 4-6
Meeting of the Chemical Society of Japan in
Spring (2011) Koen Yokoshu III, 11 March 2011
(11.03.2011), page 870
X "Europium Sakutai to DNA-CTMA Fukugomaku ni 1-3
Y Okeru Sekishoku Hakko Zokyo", Annual Meeting on 4-6
Photochemistry 2012 Koen Yoshishu, 07 September
2012 (07.09.2012), page 137

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




B s EpsHEESEE PCT/JP2015/074547
A, RHPORTLNEONE (EERFHFNE (1PC) )

Int.CL CO9K11/06 (2006, 01)i, CO9KL1/08(2006.01)i, HOIL51/50(2006.01)1
B. WH&&EITonY

REZIT oo/ MRE R (EESRT03 (1 PC) )
Int.CL. CO9K11/06, CO9K11/08, HOIL51/50

B/NBEBIUSNOEE CRHE LRI T =D BFICEENL LD
HAREEZERAFHEAR 1922—19964
HAREAREAFEAR 1971—201514
H AREEAFH RGN 1996—201514F
H AREBRGE AT EAH 1994—201514F

EBFHA CHEM LB T — 4 N— R (T —H = RDLH,
JSTPIus/JMEDP1us/JST7580 (JDreamlII)

AHAZ B U7 HIRE

C. 5 L3 55 STk
ST SCAR D TETS
BT Y — % SIS RO EOEFTAMET S & X1k, FoMET S EFOER = RIE OB B
X JP 2012-36227 A (ARt MM EEIF=UICAT b)) 2012.02.23, | 1-6
Y Frarasko®pl, [0028] — [0046]), Ehups (773U | 4-6
—72 L)
X JP 2012-36228 A (ARt M EEIF=UICAT  4b) 2012.02.23, | 1-6
Y Hearaisko®ip, [0032] — [005 2]), Fhafs (773U | 4-6
—72 L)
X FRETEMRNC L VB AKE LD N AR C L 2B E LE O | 1-6

¥ CHOBEICHIXMAIES TN D,

T b7y YT O E SR,

* BIESGROB T TY —

TA] BICEED D 5 LTI L, —REVETKEZ R4
HD

[E ] EEEEERTOBBEE- ST Th 50, ERHEH
PRRICAREINTZHO

[L ) B RICRELIRE T 5 U IO TR O R1T
EE RO EC NS b= NezR 2 1 AVAS NP oY -1l =
D0 (EEEA)

O] NERIC L 28R, A, BTREICS kKT 530

[P EEEMEBRIC, D OEEEO RO L 22 5 HE

D H ORI S T= 30k

ERSHEE H OB E B ICARENT- X TH - T

HEE & FES D H 0TI, FAOFE X THEH

DEMOT=DIZEI AT HO

(X | BCEEO S BT o C. BEESTHRO A TR
OFRMENIESER N EBZ LN HD

(Y| BCEEOH B CH - C, SiEoTEk & oo 1 L4
ok 0, BEEICZLSTHHTHLHEEEI
Lo THEBERNEEZONLED

(& F—%5 2 773U —3CHk

IT)

EEfRA e T LA

EERERA R E OFELH

24. 09. 2015 13. 10. 2015
EBSFR AR R D4 #r k UVdhy THE HTHEEE MEROLDHIEE) 4v | 4510
HAERZT (ISA ] P) s
EFERE100-8915 SR A
HEHTRHRENEZTH4E3 5 EEEES 03—-3581—1101 AW#HE 3483

HAPCT  1SA 7210 (FF23—)

(20094 7H)




[E| B A A EEHERES PCT/JP2015/074547

C (Bix) . BEd 5 R0 L5 3k

3R Sk TET D
BT Y — % BIASTIG RO EOEFIAEET 5 & X1k, FOMET B EFFORT SERIEDOE B
Y KEFZFRHE, BARMEFESEI0OESFES (201 0)  FHETHE |4-6

4, 2010.03.12, 8 30H

X 7Y INEE RIS T A REEN I DNA Ru (bpy) 3 |1-6
Y O +HHEARELFHENET, 20 1 4AFEXZFDES 1HIRKS | 4-6

Herd S4E  2014.03.29, 1 9H

X Electroluminescence as a probe for elucidating electrical 1-6
Y conductivity in a deoxyribonucleic acid-cetyltrimethylammonium | 4-6
lipid complex layer, APPLIED PHYSICS LETTERS, 2004. 08. 30,
Vol. 85, No.9, pp.1627-1629

X DN A &R0 FEAGER O - EXFHEE BRE LEF-~DREB, | 1-6

Y 6 0\ EAS TR TREAE, 2011.09.13, 4737—4738 |4-6
=]

X i THISE K2 R—7" LI=DNA —[BEES RO R, &0 Fam | 1-6

Y SCHE, 2006, 09, Vol. 63, No.9, pp. 641-644 4-6

X Photophysical properties of lanthanide (I11) chelates—doped 1-3

Y DNA-CTMA complex, Proc. of SPIE, Vol.8103, 2011, 810306-1~ 4-6
810306-7

X DN A/ fir THSHNE S RO AEIER &G, AIAfbRE | 1-3

Y 91EFFLS (201 1) GBETHEET T 1, 2011.03.11, 870 |46
=]

X 2—O Y AKEDNA —C TMABAREIZIT A R @561 1-3

Y B, 20 1 29 b FEiinanimE B, 2012.09.07, 1 3 7H 4-6

HAPCT / ISA 210 (HE2_—Y0k%) (2009%7H)




	Page 1 - front-page
	Page 2 - front-page
	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 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

