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Lt (UP) Z[EEHME T 5 W MHYEE— K TO HSCCC 1T - 7= (Fig. 1-A). = Dk
R, BUKB 72 BMP X B &M 28 TH (LP) TIEEH Lo (1-B(a)). —JF, —H
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Ni2*, Cu* D& A A WMEFIZ BRI 72 BMP-& B8 A 4 > B EA Y TR S CH
RSEHLE (1-B (d~g)). T72bb, BMPIZZI N D D&REA A4 &BIRAIZHKTE
D EHETE ., kAR FIET, BMP LA O 4 FEOEY L 7 EO&RA 4
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Fig.1 A: The HSCCC apparatus and the two-phase solvent system of the present method. B:
HSCCC chromatograms of bromazepam (BMP) in reverse-phase partition mode (stationary
phase solvent: UP, mobile phase solvent: LP—UP) using the two-solvent system in the absence

of a metal ion (a) and that containing NG (b), Mn’" (o), Fe’' (d), Co” (e), Ni* (f), or Cu’’
(g)-

FIE EEHBEEAZAVIENL LI EEELEDOEERHEAEBAREDIZHO
NARNL—TY bR ) ==V T EDOREH

F—EOFEIV AT ) = T OMFEERENICH ESE 5 HB T, SPE Bk
& HPLC iz AT FEEH-ICRH L. MBEOERBA A v 2% L — MREFES
#5% SPE Mk GRLHAAE I —FU vY) LT, 437 _HBENEM I
MonoSpin ME & = U & = FEfe B AN E i S 4172 MonoSpin NTA ZfEM L7z, WA — b
Vo VoE&RX L — NptEERE L%, U oBEEEEAKE K (PBS) MWk
CUEBPSEE T OB A A4 L EYR O RIE R H TIEZ Kb L. BRI
X, NTA 7 —hU v PICEBEOERBA A v X% L — b &® /=%, CH;CN &4 PBS &
i (pH7.4) THWNL -HBRIEWEKZ @K L7 (Fig. 2-A). KRIZ, BIKATE OEK T
Y& &% HPLC & & L (Fig. 2-B, WIKAT: (a), B % (b)~(m)), &&E (FL— |



NTA 7 —F VU w¥) ~ORER (%) ZHME L7z (Fig. 2-C). FMNIZRLEZ X ST,
BMP Z#Br3Em & L CA Y U —=0 7 LR, Co*, Ni?t, Cu? iTxt ¥ 5 &INA 72 65
BRI BRI CTE 7. HilF T, BMP LIS 54 FEHOEY & 11 BEOEREA 4 M
DR OMBEN A7 ) —=v 72 E L. £/, ME 71— U v T2 HW5
AFRE pH 55/ F (1 mM HEPES #&1 i, pH7.4) TOERBRREZHEEL, £KT I/ #E
(20 FE¥H) MO TF R (5 fifEH) & 12 HEOSRA A VHORA T Y —=2 7 %47

S5, EHIIE, MEZ— R vV TO24 FEORY 7=/ —N{bEWE 12 FEIED 4
BA AU ORI ) —=v 7 b BT, & FIED SPE & LR O — % Fig. 3 IR
L7z.
free-BMP 100
A B ree C H O
m % (a) Std. soln. c % \g
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Fig. 2 A: Schematic showing a screening method for complex formation with a metal
ion on a MonoSpin NTA cartridge. B: HPLC stacked chromatograms of BMP in eluates
after passing a BMP test solution through a metal ion chelated NTA cartridge. C: Comparison
of the adsorption capacity (%) of BMP to each of eleven different metal ions chelated
onto the NTA cartridge.

SPE condition Compound Adsorption capacity (%)
Cartridge Solution*| Category Name mr::al Mg*| AI** | Ca* | cr** [Mn?'| Fe?'
BMP 7 (1313 12
PBS LVX 1312 | 18 15
NTA  (pH7a) | Drues LTG [13 2020
Trp 17115 30
1 mM Amino acids Cys 16 | 12 | 14
ME HEPES & peptides Tyr 8 7 7
(pH7.4) | S PEP Tyr-Tyr-Tyr | 5 | 24
Catechin | 6 | 0 | 1
Quercetin | 8 | 13 | 20
ME H:0 | Polyphenols Caffeicacid| 3 [ 11 [ 30

*Each solution contains CH;CN in arbitary proportion.

Fig. 3 Comparison of the adsorption capacity (%) of various kinds of compounds to
each of twelve different metal ions chelated onto a MonoSpin NTA or ME cartridge.



FZE HAFUERBEEBZAVIEELRGR-EVMEAEAREEZDRE

B EOAIT ) == T ORER, CoEERER T OEMN S H AN IR, 22
TEDHIZ, C" L OHRERO A ZRBIR P OBEICHRBT2HR 227 ) —=v 7
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§i A A EIRVEE M 2 ] C (BEIRTE O FE 5 R Cu® i ic 5 <) B AL & (FE
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O FEHE (500 pl) OEALFHHI S ATRE 7228 %2 B E L (Fig. 4), WE S % kb L.
ARAEFEIZ LD, 44 FEOEDIIH T 24 EOHREROFED AT ) —=
JERFERLIZAER, 19 EMEICBWTHEREMOMA (A 50 %L E) % T
7= (Fig. 5). AREEFWMD TREPOEERFETH Y, YL O AR IZH
AT&2. £/, BWOBEEZELETL LT, thoERBA 4> (Ca?*' = Cd¥r L)
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Fig.4 A: The ISE apparatus using a copper-ion selective electrode of the present method.
B: Schematic showing a basic concept of the present method for selective detection of the
complexation formation between Cu?* and a test drug.
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LR o72dy, —FHT, Ho U FHEERITEOERA 4 20N L Thrb HSCCC %
{Tol=& 25, Fe2r, Co2t, Ni2t, CuZtD%A 4 L IINEHZH KN BMP-4 @81 4 %)
P TR SN THERELEH L. 77205, BMP XN D&EA 4 LB
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IRTERR D F 2% PR D> DB GH IR T 2 BT BRSOV TR L7z, BRI, PR pH 4
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B R ST

PIbX 0, RSOt GRS (TS LWNR LA AT S0 TH D LiHMETE 5.
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