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(57) Abstract: A fluorescent probe and its com-
bination are disclosed. They have excitation
and emission wavelengths within visible range,
high sensitivity, and good selectivity for mer-
cury ion when pH is 5-12, and can be used to
detect mercury ion in water sample. There is no
interference of Na, K, Ca, Mg, Cu, chloride, ni-
trate and sulfate ions for the detection. In
ethanol-HEPES buffer solution, the ion concen-
tration and fluorescence intensity are in good
linear relation within mercury ion concentration
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R B TR P SR BeRl B e Rt

B AR,

AR B K — PR B F R A R R TR e, HB TR 4R AL T A
EH T BARKEE R YA RN RS Fill 5 o FHRE
ERbA

MEB V. RS A REL SR AEEH M, KR ESEANTE
EHSN A%, BT AMRAERS AR R, B E R AL 247 5]
RKIGROFEMHEEART . HMERRERNEEEFEZ, flmkLBER. ¥
PIREITEFE, JCERRIMIFR, BT ERNRGE, BFEESTEUL
N Ag R ) B 2 H 2 |

EEXR, WEBRBUE. RIEHEE. BIETGER TS FHRE I AR
AR, EXESVFHNAEBREZ. BilgeBraillRsEFrRLes IR
HEIRZ, HlmZ PRGNS FH%H(Chen X Q, Nam S W, JouMJ, etal., Org.
Lett., 2008, 10, 5235-5238.), RICE Q7 EHA . liF 9 iR B RI¥R$T(Yoon S,
Albers AE, Wong AP, etal,, J Am. Chem. Soc., 2005, 127, 16030-16031.), T
L IREE BB (FRET) Wit 1 LRI H 5> F R4 (Zhang X L, Xiao Y,
~ Qian X H, Angew. Chem., Int. Ed., 2008, 47, 8025-8029.) LA K& & F LK AR T %
% (Santra M, Ryu D, Chatterjee A, et al., Chem. Commun., 2009, 2115-2117). H
FRETHRIREHME, LR FIRMNER KBS ﬁﬁm? XHEBARTE
THERSRETFREERES, BEFRN BT EAREENE, FHEmED
W 5. RETERES. LK, XS KIS MR ALK E &4 T i
TR, TOSERRN A BRI ELAMG T IEGIHIED, EohBRME R
SHEEF KM SRR, RBEHERRPIPE. 75, EWEN—LL5
FEHERE, MIESKREFEARENEEY, EEBDH I EHRITXL
AT IHRERR AR EFREEm. Bk, FR—MHMEKEEE RS T 5
&0, BEBEMESRBEN. HHEWN ALK BRMELEMET REY A
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1) 2, 4-ZHEMES 35254 iR RKFBERN: ¥ 2, 4-ZHENE
N 3-FRIk-4 BHE- R PBEMMA_ETRT, W—H=RIm, REZEETHHE
5 /NB; WUERZERREN, MAZSR ZFUORER, HiH 15 aREEMAZ LM =
A ZBEETR, SREENIRE 45 /0 8h, FIKIER R NVEW, F A 5 AL
PR ZERR R R, AMEN S SR B Y, BRIP4
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2) ¥rhlak 1iRR, 15E1LAY BHg: G a4k | BIEELEEF, MAK
G AR, BURRN 2 NI WG, e g, IEREEZERR
LB, REM KR RERER. HERBTFKINREEFIZ: GIURER
RTKERRM T4, BB R P, AERNToBRARF~Y, B34
(EAETRZE

BRI TT PRI GRS A G 0 1 7 B AN ZEAL SR [T
LUABIRBEMAE . FRNSMERYTTHERE, HE TR AT AN
O SN T VE BRI BOAR A8 TT 9 77 1 B AR s 2 0 A SR ] S8 b 71 45 15 21
ARAMURH T B8 ERUEY BHg WAEY), Fridd e TRE TR
. AEYTAEHN LBE-HEPES S E A7, B Al fE b llm A Al L%
-HEPES Z BRI H AR R T A& R AETE: T B4 TaH Lk &
%) BHg B8 & BHg WASYLUGIRETHITE, 2riEBE e Ldeey
BHg (£l BHg H4 &Y P RIZKE F

ARAMARMRR: EROTES S FRAEREEZNONANE. 5552
WE A TR RBES, X pH ZBUAHEK, MEMERE FUMASETFAAR
FRPLFHEES, AMEF N A ERI R TR E T, I HIER LY A
SEFR 9 B AR K RE AR Uk B 1 LR SEELAE TG A0 B N AR IR B T AR AE, (45X
REAE RN ERE FIREZ WA BT . B L ERd LR A4
BARN R AN IR, B T# BODIPY 84k TR R B &ML AL, B4
EHARTLLT:

(DRI E 2 TR AT X, RAETFFRE, XHEH
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AR, 3 HAROE e .
QRAEFEH S TR ETHEREREREFEERNE, HEDTF
BERBFHERERIAE 20 FHHBEK. RICEHE S FRNRETHIRE
MrREREME, . F. 6. B fSSEEFXRIINEE TH. J5K
4 F 0 pH AL ARG, 75 pH 5-12 VG E N, pH BN 5 RS HEA
=0

Q)R IEE o F AT LA I 2] ppb BoR B FIRE, FHFHBEREFHETE X

()T ICHREN 73 F 1] LAFE B M PR R B F A Z T,

(5)% HARET 43 AT LUS F 72 58 Br 8 B AR K BE R U ok 3 1

O FARBENGT, NARASFREM D, TLIEIE
40 i P oK B AR I |
P e 56, B

K 1 27 £ i -HEPES (N-2-38 Z B UK R -N-2- B R &2 /% ] (20 mM
HEPES, 100 mM NaNO;, 1:1, v/v, pH 7.2) HHEAT B 5t FH4 BHg KI5
IR R B TR E RS R R E . ROGERE 707 BHg BIMREER 10 v, RE T
MR SN BRI R 0, 1,2,3,4,5,6,7,8,9, 10, 12, 14,20 uM. TR K
WA (nm), NAFRAFICIRE . FTRGER ARG IGCE W, A% LSS5,

Bl 2 29I FIRE BHg XK E FRIEEME XGRS B IR0+
BHg FIRE R 10m EMERBEFRIKERR 5 FEENFIERHICE. K
ARFR A K (nm), HARFR A TR . P FAXES ARG 66 E T, B5. LS 55,

&l 3 2 2 -HEPES £ ¥ (20 mM HEPES, 100 mM NaNO;s, 1:1, v/v,
pH 7.2) FFIeHE 7T BHg HIFOGRERE pH LA Bl AR T
pH, AR AR ICIEE . FRIHE 7 F BHg HIRE A 10um. F§ NaOH (1 M)
1 HC (1 M) pH. BRALES H3e3e v, RS LS 55. |

% 4 B7F 2 W -HEPES £ % (20 mM HEPES, 100 mM NaNO;, 1:1,
v/v, pH 7.2) H &R ERE 7T RAERE 2 F BHg— K& FHEWIFTIE
8, AR EFARLMERE FULFRH ERIMAKRE T FEE S+
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BHg HJIRE K 10 wv. TEARKR & MBS FIRBNERET 0 FIRIER 5 5, BRI
R . BT RER I e E T, RS LS 55,

5 BTt L EZ-HEPES R M¥ (20 mM HEPES, 100 mM NaNO;, 1:1,
viv, pH 7.2) &M E T3 TR AFEE 9 F BHg— KB TH/EYHT L%,
SN TS F U AR FE B IMAKRE T RAHEE 2 F BHg FIKEN 10
am. BHABFR & B IR R 93 FIREE N 5 £%, PALAR AR ICIRE . BT HIES
AR I, 85 LS55,

6 A& H R GEET 9 F BHg IR ppb ZIRERE FERBELL KR
K. 2AEE 9T BHg PIREN Sam. ALK AR E TFIREL, KRR 08
[Eo TS AT e, Bi5: LS 55,

7 9 BHg H)R GG BEHBENFIRER B FHT R E . RN HEE
¥ BHg HIKEN 10um. BEABFRARE FIRE, PAKR AT CIERMEE. BT
/AT IRV, 8BS LS 55,

Bl 8 N =AN7KFEA 4 A A 50ppb 7K & F /& BHg 56 L G0 . AR
NANE KR, GAABHR b 5 S G sm A5 45 BT AN R e e v, B5: LS 55,

9 /& BHg 7L EMM R RAARE FHFR. KIAEHE 2 F BHg KRE
N 10am. SR ANFMEZR, PR RICRE . BTANER IR e,
g LS55,

10 A% 684t 77 F BHg £ Osteoblasts 40 it A X 7k 55 T R A B & .
Kl(a)2y BHg DA 35547 Osteoblasts 48 i 7F 37°C FH57REE P55 30 45
HE =35 E;: B(b) N BHg IIAEFRIFH] Osteoblasts AR 7E 37°C R
RS 30 2P EMEEG: B) M ERESHEEMAREFRB P IMAKSE TG
7 37°C LTI 30 B ERIBEE . KOEE 7> F BHg FIWKRE R 10,m, R
BTIRE S 10uM. X4 Olympus IX70-131, |
ELAA S

SEHEB 1 B BHg &Rk
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NO,
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(1) a4k

¥ 2, 4-"HFEMAE (190 mg, 2 mmol) F 3-¥23-4 FEIL-ZKHEE (167mg,
Immol) WHEFE 150ml ZF H i, W—H =R LB, REEETHH S I,
RS A ZE 30ml, A ZR ZFXMEDDQ, 442mg, 2mmol) , Hi#E 15
SRS TN 2ml = Z %R 4ml ZFALTH Z BRI, SRERBiEE 45 4%k, F 50ml
IKVEE R N, HH & A (3X20mL) o EERR R HE, AR
P B HAR= Y URIFH: A 28 Z85=5: 1) , B34 A E K 88mg,
W2 23%. |
'"H NMR (400 MHz, CDCl5), 8:10.67(s, 1H), 8.26(d, 1H, J = 8.0 Hz), 7.18(s, 1H),
6.98(d, 1H, J = 8.0 Hz), 6.02(s, 2H), 2.56(s, 6H), 1.50(s, 6H); >*C NMR (100 MHz,
CDCly), 8: 156.75, 155.42, 144.88, 142.48, 137.64, 133.65, 130.21, 126.07, 121.82,
120.37, 29.70,v14.67; TOF MS(ES): m/z Calcd for 384.1331(M-H"), Found
384.1349. |
(2) BHg H1& X

¥t &4 2 (100mg, 0.26mmol) ¥FFE 20ml ZEEH, fOA 0.5ml /KA
A 10mg AEBRMELT (Pd/Ac, 10%) , [FEIRERN 2 AN, BWHEIE, BERad
VE, JEMIREERZE, REMA loml —EFRERGE. A 50ml £EFKS
FUUEEEIE . BVERRATKRBRH TR, WEER —QFkk, BHE
o B IRl HAsreY URITH): AMBN 28 28=4: 1) , BRLEEE 77mg,
% 83%. 'H NMR(400 MHz, CDCLy), §: 6.91(d, 1H, J = 8.0 Hz), 6.62(s, 1H),
6.56(d, 1H, J = 8.0 Hz), 6.04(s, 2H), 2.48(s, 6H), 1.58(s, 6H); '*C NMR (100 MHz,
CDCly), 8: 154.99, 144.36, 143.33, 142.09, 135.43, 131.86, 125.15, 120.94, 116.84,
114.57, 29.7, 14.57, TOF MS(ES): m/z Calcd for 354.1589(M-H"), Found 354.1592.
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B 2 R4 BHg BISGIRERER B FIRE LR R:

¥ BHg fN A\ LFF-HEPES (N-2-¥8 Z B WREE-N-2- LB ) Sl (20 mM
HEPES, 100 mM NaNOs, 1:1, v/v, pH 7.2) %, B 10 M IRE B R . BIIA
KE T, BHg OGRS, ARFRIRBEIEINRE FHIWRE 0,1,2,3,4,5,6,7,8,
9,10, 12, 14, 20 uM, BHg K 't B8 55, i & BRI Y6 KA 58 T 20 5 (F
1D o FTRES AT 6EE T, 8BS LS 55,

SR 3 R BHg SR & FIEEEMPLTHEE

10 . HIL-EY) BHE N3 5 AT E & M4E 85 11 LEE-HEPES (N-2-
12 L FEWRVE-N-2- LR ) 2% (20 mM HEPES, 100 mM NaNO;, 1:1, v/v, pH
7.2)  HEFBURBEKN 490 am, TENRFTEK 513 am, WG R ERTE 2 . A
EhafLLER], 55 BHg Xk EFEARESMEEN, RAERETFIMAL 6

TEEHERREREER. HAMANE 4. B S FRTLLE M. . 6. B 154
BETUREAET. HERRE T, MEREETFEHE A EMREELTR
BERAET. FTRE AT OEE T, 5. LS55,

SRR 4 REF BHg X pH FIANEBUB M -

F&4 BHg (10 .m) §)ZEE-HEPES 28V (20 mM HEPES, 100 mM
NaNOs, 1:1, v/v, pH 7.2) &0 NaOH % (1 M) B HCI &R (IM) SRy
VR pH IR RE 0GR, ICRAMN R OGIRE AL, MRGRERTE s .
ME AT LU % BHE 7& pH 5-12 BTG H A, pH 224N RIGR ST R AR A
M. PRI ERET ATk pH VE B AR E 7 taill. BTSSR A58 66
ME: LS55,

SR 5 HREF BHg XK & F R AR U -

FAt&4 BHg (10 .m) ZEE-HEPES 22V (20 mM HEPES, 100 mM
NaNO;, 1:1, v/v, pH 7.2) F I 2-12 ppb IKEHIZRK & F, CRANRHIK LR EEE
W, MRASERTE s T. MEPELIE NS BHg, 7E 2-12 ppb KITEH A
FOtRE R B R A ROCRERRE FIRE R EIIRFNETE R, FHitt
AT TRKR R E TR . FrAAER h b e E i, Bl LS 55,

il 6 B4 BHg 7E H AR 7KAE F 5% 7R B 1 i il
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BATER T =2 AREKIR: B3EK CRE) | WKRERK. =4
R A0 BHg BCR 10 v IR FE IV W, KIRIE IR B FIImA 2. A
B 7 el LR, BEERSETIRERIGM, =ANKERTOREY BE N
HIRIFMZMEIRER, JLHINA S0ppb K& T a8 = AN KEERI 2L IR E 2 5t in 7
39f%. 451, 291 (B8 , RMAE, U8 BHg 1 LLN F7ESERR Y B #R/K
R AT R B F BRI .

SEHEG) 7 K% BHg 70 & BRI A R B B I

£ LB7-HEPES Z# ¥ (20 mM HEPES, 100 mM NaNO;, 1:1, v/v, pH 7.2)
L, RIKIMAERE BHg (10 am)  PREBR (50m) o KEF (50um) , 0F
PHREEN, FEEHEMARET (50.m) BHg HI7GR B LE,
BB 9 FR, FMERIFEE LR RAKE FRIIRE, R H5 BHg 7 LA
N E RIS PR IR E .

LB 8 #RET BHg RVITETE 40 AL A TR B F B4 |

¥ BHg N A\ K555 4 1) Osteoblasts 4 Al 7E 37°C T AESE IR 5555 30 4384,
I ) BHg 7E 7% 1Y Osteoblasts 40 R I PE 1R 55 (B 10(b)) o A _Fid & H4t
20 BEEE SRR P IR B F G 7E 37°C RIS T AL 30 4054, ILATTETERY
Osteoblasts N fEH )5 HZHIRE (B 10(c)) - =IHRAFZIEHEH BHg LA K
B F i) Osteoblasts 1 U 7E BN EAE AT LA E] (& 10(a)) - BRI R
Olympus, IX70-131,
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L — PR E R A SRRl 2 e imer, HAFEET: rdREraFAE
an ks 418 3 BHg:

2. PERMIEESR 1 Brid ok B A0 00 B S0 Gkl 98 Yo Ber, HUSMEET: Br
RERET 4> F R ZBE-HEPES &% i & MR B HIH T R E F R AN A EY.

3. PEACRIESR 1 BTk 7R B8 FHa i B Gkl e Y iR I & i 18, Hods
AT Frd et o 7 K& RITAERE TR R:

D) f 2, 4-—FEMEE 33554 HE- KRB RN K 2, 4-ZHIEMH%
M 3-F2F-4 TEE- R B AMRAE — S HREF, W =54IR,, RAEERTHE
5¢H;ME%%%W,MAzazﬁﬁm,ﬁﬁwsﬁWEﬁmAEZ@wz
BALN BRI, SREEHERE 45 0%, FKPER R NS, FHH ZF PR AR
WIEZRR _E R, HEEN S BRI B9, 53 EEI:

2) ¥hiaE 1iEIR, BEMLEY BHg: ¥k 1 BMEAE LS, IAK
A AR, BN 2 AN BHEE, BEBtuE, JEmREUE 2R
2, REAZARRENER. AEBETFKIMKEEFEIE: AIEBR
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KRR T4, wUERE R P, AR ERAAF~Y, B4
EAEEES

10



WO 2011/137574 PCT/CN2010/001973

600
#
nE 400
R
iy
200
o = —
500 520 540 560 580 600
B (nm)
1.
1
sl
R
iy

560 580 600

i (nm)

& 2.

1/5



WO 2011/137574 PCT/CN2010/001973

800{ &
-
"
"
600 - .
S 400 . pKa = 3.39
R
200 -} a
0 T
0 2
K3
700 -
600 -
#X 500-
B ]
30 400+
S 300

200 -

100 +

Hg*'Ca®Cd” Co* Ni* Fe™ Mg™ Pb*Ag" Cu® Cr’* Zn® free

Hg?t +&BET

K 4

2/5



WO 2011/137574 PCT/CN2010/001973

600 -
500 -
400 A

300 -

R E

200

100

2 - . ! 2 SRPRA PX
NO. Ac’ SCN CIO, CO* H,PO, CI' SO’ free

Heg?t + BT

K5

3/5



WO 2011/137574 PCT/CN2010/001973

B PR AR

4/5



WO 2011/137574 PCT/CN2010/001973

N 53
600 - B3 +Cys
1 B3 + Cys+ Hg2+
500 -

B3+ Hg2*

cys=¥PtE

400

300 -

200 -

RO

100

& 9

h | C

10

5/5



International application No.

PCT/CN2010/001973

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

See extra sheet
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)

IPC: CO7F 5, CO9K 11, C09B 57, GOIN 33

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)

WPIL, EPODOC, CNPAT, CNKI, CAPLUS, REG
fluorescent, probe, mercury, dye, fluorine, boron, search according to the structure of the compound of claims 1

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 101851500 A (UNIV DALIAN SCI & ENG), 06 Oct. 2010 (06.10.2010), see 1-3
claims 1-3
X Lu, Hua et al., Specific Cu2+-induced J-aggregation and Hg2+-induced fluorescence 1-2

enhancement based on BODIPY, Chemical Communications, 15.04.2010, vol. 46, No.
20, pages 3565-3567, see Figure 1 and Sa and the third paragraph

Y the same as above 3

Y Lu, Hua et al., A highly selective and sensitive fluorescent turn-on sensor for Hg2+ 3
and its application in live cell imaging, Organic & Biomolecular, 2009, vol. 7, No. 12,
pages 2554-2558, see scheme 1 and the “Synthesis”

A Sunahara, Hisato et al., Design and Synthesis of a Library of BODIPY-Based 1-3
[Environmental Polarity Sensors Utilizing Photoinduced Electron-Transfer-Controlled
Fluorescence ON/OFF Switching, Journal of the American Chemical Society, 2007,
vol 129 No 17 nages 5597-5604

[0 Further documents are listed in the continuation of Box C. Xl See patent family annex.

* Special categories of cited documents: “T> later document published after the international filing date
or priority date and not in conflict with the application but

“A” document defining the general state of the art which is not cited to understand the principle or theory underlying the

considered to be of particular relevance invention
“E” earlier application or patent but published on or after the “X” document of particular relevance; the claimed invention
international filing date cannot be considered novel or cannot be considered to involve

et . .y . an inventive step when the document is taken alone
1.”  document which may throw doubts on priority claim (S) or ) ] ) )
“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

“O” document referring to an oral disclosure, use, exhibition or documents, such combination being obvious to a person
skilled in the art

“& “document member of the same patent family

which is cited to establish the publication date of another
citation or other special reason (as specified)

other means

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

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

11 Feb. 2011 (11.02.2011) 17 Mar. 2011 (17.03.2011)

IName and mailing address of the ISA/CN
The State Intellectual Property Office, the PR.China .
6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China CHANG Xiaoyu

100088
Facsimile No. 86-10-62019451 Telephone No. (86-10)62084403

Authorized officer

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



INTERNATTIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2010/001973
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CN 101851500 A 06.10.2010 none

Form PCT/ISA /210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2010/001973

IA. CLASSIFICATION OF SUBJECT MATTER

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

CO7F 5/02 (2006.01) 1

CO9K 11/06 (2006.01) 1
CO9B 57/00 (2006.01) 1
GOIN 33/52 (2006.01) 1

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




I

PRiE R & PCT/CN2010/001973

A, ETRYHZE
23 WL g
¥ IR E B & R 93 SR (IPC)BR 7 [R)IN 2 FE ] 8 43 2R TPC P 4328

B. &GN

T 2R () fe A PR B SCHR (b B 73 R AR B 7 55 )
IPC: COTF 5, CO9K 11, CO9B 57, GOIN 33

L A 2R U A AR Bk 55 M1 PR B SCHR L Ah AR G 28 SRR

8 ] ke 2% I 28 5] 5 P 5000 P (R R A, AR 280 (D )
WPI, EPODOC, CNPAT, CNKI, CAPLUS, REG

REM T, 22T E &+ R R R, 3EF, 596, 248, Ok, &, 1, fluorescent,
probe, mercury, dye, fluorine, boron, ARABEFFIZNR 1| (b &Y

C. X
K M= FUHSCHE, B, FEIHAM GBI AH IR -SRI 22 3K

PX CN 101851500 A CRHEHLT K4%) , 06.10 A 2010 (06. 10.2010) , 1—3
Z: AR ZER 1—3

X Lu, Hua #&, Specific Cu2+—induced J-aggregation and Hg2+—induced 1—9
fluorescence enhancement based on BODIPY, Chemical
Communications, 2010 44 A 15 H, % 46 #&, 8 20 #, 3565-3567
W, ZWKE 1. Kl 5a fiE—=E.

Y IA) | 3

¥ Lu, Hua #5, Ahighly selective and sensitive fluorescent turn—on 3
sensor for Hg2+ and its application in live cell imaging, Organic
& Biomolecular, 2009 &, %8 7%, % 12 #i, 2554-2558 T, & Wik
FRE 1R “ER” B

A Sunahara, Hisato %%, Design and Synthesis of a Library of 1—3
BODIPY-Based Environmental Polarity Sensors Utilizing
Photoinduced Electron—-Transfer—Controlled Fluorescence ON/OFF
Switching, Journal of the American Chemical Society, 2007 4,
%129 £, o5 17 #, 5597-5604 T

O sprpiete C RS TUH3 X

IR R % AR A o

* SISO R AR Y,

“A” PHAEFRRRRIEOR TR BeRE I3

“B” FEEGREE L IR S5 A R A

“L7 ATREXTLSEAE R R BE N ST, SO ZE S — R
SRS A H T 51 e D AR PR 2 e i 5 )
R CinBE ARSI R

“O7 WRLEKATF M, R A 77 AT s

“P7 A H e T E Br FE FEIR T A E sk A e H B9 Sorf

“T” HEREHEMSERHZ G /A0, 5EiEA R, (2257

B R R B B B R JE SO

RS PN B S E T e L N 3 N Tl i)

KA BT R B RAT B3 L

“Y” ARFAIAEORMISCME, HiRSCHE b REGE 2 RS
S5 IF HIXR s S0 T AN GUE B A 204 2 1T 2 R
EORRA R R G

“&” AR A s

] s 2 5K b e A H 4
11.2 H 2011 (11.02.2011)

BrAcr 2Rt o iy H 9
17.3 H 2011 (17.03.2011)

TSA/CN (2 FF FOHE 25 Hu .
H A N LI [ 5 0= AR
R E b BT e KB IR P 3 6 5 100088

HHES:  (86-10)62019451

ZHUE R
G
HiL 5. (86-10) 62084403

PCT/ISA/210 (55 2 TT) (2009 4E 7 H)




ERERRE

7

PR R A PCT/CN2010/001973
s g A RIS A AT
LSO
CN 101851500 A 06. 10. 2010 T

PCT/ISA/210 F(FEHEE RIFHE) (2009 4£ 7 A)




ERERRE

i
PCT/CN2010/001973

A, EEHSE
12 8 [ B £ A 73 2R (IPC) B (R I 44 R [E 52 73 20 TPC P Al 2

CO7F 5/02 (2006.01) i
CO9K 11/06 (2006.01) i
CO9B 57/00 (2006.01) i
GOIN 33/52 (2006.01) i

PCT/ISA/210 F(MHMT) (2009 £ 7 A)




	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 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

