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The Promise of Expanding Areas of Application for Reflectometric Interference Spectroscopy
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Abstract

The MI-Affinity®, an intermolecular, interaction-measuring
apparatus utilizing RIfS (reflectometric interference spectros-
copy) went on the market in April, 2010. In these initial sales,
we took the demands of customers into consideration, and
we can now expand the areas of application of the RIfS by
developing software for the MI-Affinity® as well as presenting
increasing examples of various measurements that can be
carried out using the MI-Affinity®.

In this paper, we first report evaluation validity for the
samples on a micrometer scale using the present output
system of RIfS (4 N): the result is the possibility of creating a
new output system. We also report on how we can estimate
the size of the samples by introducing the concept of optical
path length. In addition, we report the thermal response of
polymers using a new temperature control program. Last,
we report on an approach to gain high sensitivity to antigen-
antibody interactions.
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Fig. 1 Schematic of MI-Affinity® system.
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Fig. 2 Thin film simulation model.
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Fig. 3 Polystyrene layer thickness vs. 4.
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Fig. 4 Test material (n = 1.5, size = 650 nm) accumulation and spectral
reflectance change.
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Fig. 5 Test material accumulation and 4\ (parallel with Fig. 4).
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Fig. 6 Performance of temperature control program.
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Fig. 8 Thermal response measurement of polymer-coated chip under
wet condition.
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Fig. 9 Schematic of label-free detection of antigen-antibody reaction by
RIfS system.

MI-Affinity® 1292 7 v = 7Ny 77— & LTIE,
0.001 % PBST %y 20 puL/min CTEW L, PiRPiisx
B8, VLR % Pk © RS 2 FAEIKIC Glycine-HCL
(pH1.5) Zffivs, W], FEERAL 256, AFPZ0.1~
100 peg/mL F CTREEMICHR > THEEZ T 72,

100 pg/mL
[ SR e
10 pg/mL
05 L Hg/m L]
3 pg/mL
04 [l [T {
E 0.3 pg/mL
~ o 5 0.1 pg/mL 7
q 0.2 Running ‘ —
buff
uffer @ ®
0.1 =
’ FJ1[:1
Regeneration
buffer
=01 |
0 05 1 1.5 2 25 3
Time (h)

Fig. 10 LOD (limit of detection) and measurement range of sensor chip
upon which anti-AFP antibody is immobilized.
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Fig. 11 Reproducibility of sensor chip upon which anti-AFP antibody is
immobilized.

Fig. 11 DA 5, CV=1.8% (4 A (average) =0.32nm,
n=20) EVIHEOEIEEZRLZ, ORI, MI-
Affinity® > 2 7 A HEEPIEFICE O HREZ A L T
W5 I ERILTED, hORMEEICE W TH FEERSAl:
et d 5 2 T, FROUEIREIC RS EEZ 5
s,

I, PURERLE ) 2 v BT 5, I
W% SHET 2 E bk ¥ v 87 H 45 (Fibrinogen,
Human IgG (Immunoglobulin G), HSA (Human Serum
Albumin), Transferrin) 28 7% J< hta: EAERHI & 55 51 %
Fig. 12 18T, M, v =¥ 7Ny 7 7 —PHAERLE
L TR 0 JREEFTAT & FAED b D% v,

0.7 ‘ I
06 |- .
0.5 | Fibrinogen .
100 pg/mL 1 mg/mL
04 | Human IgG .
E 100 pg/mL
{ = T
~ 03 | HSA HSA
% 100 pg/mL 1 mg/mL
02 | Tranferrin Tranferrin
100 pg/mL 1 mg/mL
0.1
0
-0.1
L 05 1 15
Time (h)

Fig. 12 Cross-reactivity of sensor chip upon which anti-AFP antibody is
immobilized.
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