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Development of a potable ELISA machine using novel antigen-bound polymer
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We developed a portable ELISA machine for the measurement of an endocrine disrupto

r, nonylphenol. A microfilter, which was made from PMMA-based polymer with nonylphenyl group as a side cha
in, was set in a vertically-stacked microreactor. The microreactor was set in a newly-developed automatic
fluidic and detection system in a 25cm-cubic case and competitive ELISA was performed using this small sys

tem. As a result, we could construct a good standard curve with negative correlation in a concentration ra
nge of 0.01-1.00 microgram/l and the average coefficient of variation of the data obtained was 4.2%. These
results were comparable to the sensitivity and repeatability of commercial sensitive analytical machines.

ELISA nonylphenol



# XL C—19, F—19, z—19 (tim)

1. RS SHI O R

fi% 32 00w W 35 B V% (Bnzyme—Linked Immuno—
Sorbent Assay, ELISA) 1X. FUEHUAR o DFF
BPEEFIH L oEThH . T OREED
I, BEOME S EIRE M I DTk
HRERE NS, BIR, E0F08 2 i
W& S W B C R o drik & L TR &
T&7-, — R, 95—V by T A XD
L < BEb S HRiE RO ELISA St AT
L Q6 R~ aFfH—T1L—h FL—}hv
FoTe—, Tl— ) —F—) BNFEkE, K.
WHZEFT. Tt/ EOSHTEICEIE ST
W5, HEENMEEIRTH D0, HROR
FEICR I 53 A~ — T — DD -2, #88R
FIXb IO I 2D X 2 7eBEBNTEN T, MR, ME
R IREOY T VR FRH T D B3 B D |
HEA~ITHEIDNE < OITHASE R 235 O
KTHD OHRERIZ O b OIL 2 REREFRE) , F
7o, T, BMCEREOG G B YE
OB & Frx OREREZ L )3 Ffix ORE
MDEATEL L. £ F 32 D Toda 72k
SMT EHIT - SSHLIR O HNB L DI/ T
W5, X5, EEETIE, mE iz,
EETOREE=X) T OEAELML 72
STWD, —FH, IIRRESX v boA 70
TUPHEF Y PO LI ICHELHET S
B9 I I HTEIT A S B R LTV 508, ik
\HF B IEA D SR ELISA R 13Kk 72 321
fLER TR, 2Ok ) RN, ik
TP 5 % 4y AT BH 6 OO i = — XFTE
T 5,

2. WO HM

Fox 1%, MBS B EAE Smm DR Z R D
ZECIG D AR fEfg i~ s Y T o X
—z=MFE L (K1) (KB 2006-068699),
ZOVT I3k VT
o — 8 (e R A B iR - =2 — AN
V) YRR 7 A 40um O EEILE S HA
THYA T OWIET AN —FFKEL, 21
% ELISA OGS E L, NOWREmE - /
=7 =x /=) (NP) OFEIHTE2FEM LT
X7, WX, ZOT7 4 LV E—IZHRE YR
WeiE CTEEN L, 7 4V Z —h THURHAR
JEATU, Y7 ppb JREED NP OFRETHTIC
B L7y, BEaMREDS 20%% 2. FELME
WCRERBEEAT DL ERNbhoiz, D
FIRE LT, 20X i iRzl s
—TFELCHETETIZIENTERNWI L, F
7o FAEZEIC X D HEHRSO BOGIR % 88 Y65 Wi

3mm
—

1 BERYA/OUTO5-ERA00RBT 1IN —DER

NESHA LT TICLD T ERHEREINT,
ZFIZ T, RFFETIIREE KRB L, 7,
<A 7 a7 o VE —E KT D EHEIC
PURZBREHL & U CHLAGA A 72 B PN a At
g (M2) ZR L., 5z emsmn T
THZEILEY, v~ A7 aifilk7 4 V¥ —%
ERL L7z, 27 4V Z —DOMIFLFEICIE.,
W—IchiER™BH L WD Z e T,
INEAWTCEAELISAZFE R +T5Z LIl
7.

CH3; CH3;
Hy | Hy |
C—Cf C—(|;
c= c=0
S X o Jioox
CHs;

K2 NPEMNa#HE
CoH1o

AHFZEDHE—O B, Z OHRN DS
Bl o2 —ZHNTH 7 ppb LD NP
HDEVTEEREYMTHD p=tuT =/
—/L(NiP) 2 EE®R L., 2 Z CIRETIH
HiEia ELISA IEORERBE A IGETH 2 &
Wb D, Fiz, BUROSHTIEI TN Tt L
TWB720, T A XOAMEIZEE- T,
FONTHEDOBENRKE S EET D, &
R OEERHOBELZER L, I 52,
ST R B E R TE DA X~/ T
HZEEE _OARELTWND,

3. WO ik

AW T, £, WERRWE L 725 NP
(N W ELWE) & NiP (EENA#HY) %
BRREL L TEDRIAFAAX I Y L—
~ (PMMA) N—Z2 DOHURNERINE 7 1 L L%
AT %, RWT, ZDO7 4V AEIEET
ML T~A 7 a7 4 vz —%ERL,
SHIZZDT 4 VE—% HWTH A ELISA 14
TINOWMEORBENEZRAD, ZOX
5 72 HUR N BRI 2 B e TN T L 7= Bl
HIZIE, —EOEETHEN/BH T Z &2
WfECTE, ZREIEHTIEEA ELISAIET
PUROBEE(L 72 LICHRYEEZWETE 5,
ZORIX, K3WRTEY, £, (D
JRE A NP 2FNICH T AR A L
BEL. HO0UO/NF 2—7 P THIRHA
FISSE 5, RWT, (2) 2z dti D&
THYA TR T 4 2 —~EAL, Ml
FHNCFEH LZPUR & (1) TREISDOHEZE
Bt &5, (3) gk <, (1) TG L., (2)
THILFE & S TE R PRz RE
T4, BT, () ZZITHEEBEAE AL,
A FLEE T Al S T BUIR O KRR S 3 Tt
HFEASIED, ZOFETIE, PURDOENHE
MT 21220, MALFE ICHE S B EEHEE



#%#ﬁ@?ét . ADRERE S %
0 wEAE =) (o
0 0 R 0
+ \QD HINPHLIK
00 t} Y
IR o iEmmEE
(NP)  HRPHRHLFINPHLG (HRP)
. RS S HRRE
= ) ¥ @ ¥ @ ¥
-
\
\
\
\
\
\\
NPE
R

H3 BEAELISAJLRIZ&D/=)LDx/—)L(NP)BIE DRI

720, FAR LU 7=MIED NIP L &+ T8
@IZTW#A#@EL TR & DAL R
MRS DT LIBEOFFIZ W TIX NP N
AfEEHAWTED D Z EIc Lz, £7-. 5T
a7 4 2 —IZEET D HE (BUREE
1BIE) T, 8T O HELME 2 R T A RS (CV
i) 23 20%%& 2 TW=25, FURNAaRIEE

TIE, FHCOVE R ENRVEEINT, =

ik, mRHTHE O FLAE (<10%) D LT

F o, REFETIZ. oI REEA
BT, ﬁ&/)//f/74 &U&U
AER T 1T ENPLRDIEBRRIZIELD T v
7T LK EFER L, ZHIINZ T, EEE
LED HIRZX N7 7 A N—rX— LA kv T3
WEHL D B F T4 B ER AL
LT AT AEBEICEELTWS, 2
@/XTA%%wTNpmaﬁwa“ﬁ%ﬁ

Mk ELISA % v FOERTRO 10-100
%ﬁ%&@%%ﬁ#é:&hﬁ%btoit\
ZOHEBEIZ XY o8 OB A KIE Ik
FLlz, LOLAnS, VAT AP A XM In
>w5m®fxﬁb/7#4ff%w it

S HT O FFBLME & TR 0 T 3 E oo S HE
RLKFELIZEZATHY . RFTRHIFIC kw
T AT B O/ & 3T O FHNE & KR

WZHET 5,

4. MR

NP 24 NAL$ % PMMA ~_— X DRHIE 2 (b2
AR L. T E B YEROIIN T LT, NP EN
CBIE R~ A 7 ik T 4 v F—E T, K
BV VR TENSRDT AT vy
HEINDH S AT AIZZD~A 7 afiik” 4
VB —%F %Ltia%ﬁ”?%ﬁD)?ﬁ?
—Z O E | B4 ELISA B2 LD NP OfE:
oM % SN LT, £ ORER, TR ELISA %
b O B T BRAE Sug/1 @ 1 H7 0L HIKIEEE I
725, 0.10-4.00ug/1 OPEEHFE T, HFL
7Y OADOKREREERT D Z LTS
L7z (K4), £72. ZOREMRIT. Kich
wE7 4V F—IZEELL THLNLTHRE
M (K 4AptREERE) EIZER UK TH
ST, T 2T, YHEIOAESR B/B), %) &1

% NP RETHRH IS E— 7@aﬁﬁﬁ/
A (B) 2 NP IR Oueg/l TR SD
v—7 Owmkh v MESE B,) TERLE
LOTHD, TNHOREENS, HURNER
%%%wtmﬁmmm&<#ﬁmaﬁ%&&
T5) &, FREEIT L &I Lz, —
7. [AERIZ NiP O HUF N e G o FH 5 2 52

@J LI L EREBLTWAN, B HREE
SCHBEAMOUENLETH D,

0¢ *M?W’ﬂuﬂa,f

80 ¢
i1 4N
e 0 o
= 60 .
(%) 50

40 J

30

0.10 1.00 5.00 10.00

NP conc. (ng/l)
H4 HRASEHIEZAVNPOME DT

WA RS AT I DRG0 BLME %
%LOO FOYV A RXET AT by THHR
—HTNY A R A AT T EEDH0,

T AT ADOY A X &IPREIHETH
D, AEDOREY Y YR (New Era 1,
NE-1000) X1 B D2 Y 2 X K> 7 (New Era
. NE-9000) % 500 HEH A A=~
A7 uaRr7 (EbER TER, SDMP302,
SDMP306, SDMP320, % 2 ) 6 RIZE# LT-
(5), ZoOEHIZEN, VDRSS
XONRYRF R T OREANAER LIZFEH Y
7 RBEHATE RV, JCEIE Y 7 b
77— = -

ZEF L.
Zh %
Windows

R— 2D
BTy
~ PC IZ
B L.

BTy
~ PC
O T
RN 7THIEZREE Lz, F2. BBV v
IR T HB YA T uR T ~DE
B CEROBENMETT 57D, 74 04—
WEMES CERERAMELEL, RIS 74104
— W CHUR BRSO Je OV 58 s 73 FE6E ©
DL, HikEE Y — (X F Y=y
FX-501, FT-E13) & 7 4 /L X —EHZ DI

HELZ (X5), UEDX D iplrv AT
LADOKERKRIZEY, HEMIZEXZT Ly b

B5 <4A4on)7o8—EERLI= vk




X6 BRI ATLOER (F—HR—FTE)

PC %< . O AT L% 25em ADT 7
YIVIr — AU 5 Z LN TE | T L8
LAV TR—=Z T A RNCT D2 LTk
L7 (®6) 2D AT ADOHWE KOG
X . 39" International Conference on
Micro and Nano Engineering (MNE2013) @
TTANTZ FTABLTWD,

OB AT L EFIH LT NP O
WMETEZRAZLEZA, HTIZRTHY ,
0.01—1.00ug/1 @ NP JREFIFAIZ I T RAF
TR B DRREBRRDE DAL DX CVAEIX 4. 2%
ThHotz, ZIIEK6 DRI AT L TD NP
OMEBRERME LY S SIEBEEOERT
b5, F£7-. NP IZHOWTIL, NHOWEELYWE
LLTD, AXHEDRBEITST D TRIEY
PRI AN 0. 608ug/1 LD BN TWVD AR,
L2 DD NP & GC/MS THIET D &%
ROTND, RO AT L% AWTIER L
72 NP ORRERIEL, R AT L0820 T
WEREZRBH CUECEIRELZAT
5T EERIBLTND,

70 L
o [
iz \
=] M T
= 50 L &
3 TN
(%) AN
40 M
\
N
N
30 >
\\ |
20 ?
0.01 0.10 1.00
NP conc. (ng/l)
X7 FHEBHTIRATLERVNPOME ST

Z D NP O TIE., 7 4V E—PTOH
BB S IRER] 30 43, BESE RS IR 25 431
E L TWD M, JIEREH O fei b oG58
B 5 4>, %EIE 20 98 TIRIERE Ui 5
NEHEND Z ENboTlz, BIEDRI T
M 45 3 FEEEC. BEAF ELISA 20 M1 D45 LA
TThDH, REEHEST 4 VE—ROHRED
TR OUWFEEIC LY . & SIS R o &EHE
AR E E 2 6D (REBEE 15 5 LT),

AFFEORKHE LT, £, TAZ b7
P A ZOFTEHEOHT S AT L& W= NP O

WEIHTIZTIBNT, Foxr R LR
IS 2 AV 7= 5554 ELISA V5 OO JFUERAMRFE I i)
L7z CER 23 FERRE), £/, ZOHFIET
ORPENL, Pz EE(LT DIERIE L 22
W2 EBHALMNE A oTn, WIT, HIERE K
OHFBMEEZHER LoD, HEIOHIT VAT A0
YA ZE AWM FHATE LA, Y Y
Ry 7Hervroy~A 7Ry FICE#RT
AEOWBIZEIY ., &2V AT L% 25em AD
T VN — AL, R TELY AKX
WCETHA AL T HZ LIk L (OF
B 24 AEPE—SERR 25 ARFERTHRCR) . S HUITHT
AT N HWT NP OFESHT %2 S HE L.
N WFEELE & L C Y JHI 4 5 80 s s %
HEPRAE CHIE C& DIRERIPHO NP 4T ITHK
DLz, ZNHOREEND ., BRI OFE H AL
XEEZ VT —LIZEE XD,

Z OHFFEHIM O 25 FEE TV AT
LBRNERTH 12720, O LFR
SEICHE D EEME (B, CVIE) & D00
EEBTWeho =720, FITEDORZRN
Z A4 ODEBEFETHRE Lz, Rk 25 FE
BRSSO B EE A2 27 Y
T—TX% CVENELNTO, 5%ILE
DR Z PGB ART D TFETH D,

ORI, E BIZERIKRSIHT. S HTRER
O, HEED/S— L Ny T A X ~DHPA
REG I EREE LT, S5k LT
1T FPETH 5,

5. FREEmILE
(MRS SC) (REO 1)

(FFE] Grafh)

(1) M.Takeo, S.Nii, D.Kato, S.Negoro,
S.Yusa, T.Saiki, Y.Takizawa, and Y. Utsumi
Development of a portable fluidic and
detection system for ELISA in a
3—-dimentional microreactor
Proc. of 39" International Conference on
Micro and Nano Engineering
(MNE2013), p. 171, 16th-19th, Sep., 2013,
London, England

(2) M.Takeo, I.Kawaji, A.Nakasuji, T.Tone
Y. Ukita, D. Kato, S. Negoro, S. Yusa,
M. Katayama, and Y.Utsumi
Automatic ELISA analytical system for a
trace amount of environmental chemicals
using a 3—dimensional microreactor with a
novel antigen—bound microfilter
Proc. of the 16" International Conference
on Miniaturized Systems for Chemistry and
Life Science (uTAS2012), T. 4. 114.
28" Oct.-1°, Nov., 2012, Okinawa, Japan
(3) M. Takeo, I.Kawaji, A.Nakasuji, T.Tone
Y. Ukita, D. Kato, S. Negoro, S. Yusa,
M. Katayama, and Y.Utsumi
Development of automatic ELISA analytical
system for a trace amount of nonylphenol




using a novel antigen—bound microfilter
Proc. of 10" International Workshop on
High Aspect Ratio Micro and Nano Structure
Technology (HARMNST2013), p. 129,
21st-24th, Apr., 2013, Berlin, Germany
(4) T. Azeta, Y. Ukita, M. Takeo,
N. Nakagawa, S.Yusa, and Y.Utsumi
Three—dimentional Lab—on—CD with
enzyme—linked immunosorbent assay
Proc. of 9" International Workshop on High
Aspect Ratio Micro Structure Technology
(HARMST2011), p. 175, 12th-18th, Jun., 2011,
HsinChu, Taiwan

6. WFIEAHAE

(1) 3R

®FE 1F5L  (TAKEO, Masahiro)

LR STRSE « REPE Lofrse ) - e
oeE&E S : 40236443

(2) B5E 03

WifE #—  (UTSUMI, Yuichi)

FCJf ST R » i B P SE R R BN A S T -
HA%

oeEEZ=7:80326298

(3) W5ty 3

Wit E—  (YUSA, Shinichi)

LR ST RS - KPP LoEifrse ) - e
oeEEZ =7 : 00301432

(4) BEEEMFFTH

B3k E (NEGORO, Seiji)

TR N R S - RFBe Laarse st - Zde
eeEEZ =7 :90156159

(5) HEEMF T

JNfEK—ER (KATO, Dai-ichiro)

TR NL R - RFEBE Larse sl - B
eeEEZS 60423901



