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Study on ultra-precision viscosity measurement using a fluorescent probe

Hayashi, Terutake
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In this study, we suggest a novel method for evaluating the viscosity of small sam
ples based on the rotational diffusion coefficient of the nano probe by using fluorescence polarization me
thod. In the case of using the fluorescence probe with lifetime less than 10 ns ( i.e. Fluorescein, fluore
scence lifetime 4.3ns, diameter 1.1nm) , it is possible to accelerate the rate of fluorescence polarizatio
n analysis for viscosity measurement to 100MHz. Furthermore, by using the probe with diameter of 1nm, the
measurement accuracy of the viscosity using a diffusion model of the Brownian motion is improved due to mi
nimizing the influence of the inertial force of probe.

As a result, we construct the fundamental system to evaluate the rotational diffusion coefficient for smal
I sample. We verify the feasibility of proposed method for evaluating the viscosity of small sample based
on the rotational diffusion coefficient.
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Fig.2 Modulated fluorescence signal
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Fig. 3 Schematic of experimental set-up

EL, BHERE & g L7
mHES T LT, Wk R
(Invitrogen f, Alexa Fluor 488) % {#H
9 %. Alexa Fluor 488 1%, 7/ ALt A
DOFHBBERO—FET, JEW pH R CHE &9
HIZEINTE, TOWIN, AT VT
ZhZH 495nm, 519nm TR &7 D, IR
OFEEELX, KIZMZ 57 08Y) v OREIZED
T 5.

T EAE & i3 2 [BIE R HURR 2 o0 BR GG fiE
&, 77U EENT DR MATE V ORIAER
FETNTHLLAITHY LD T O

Debye—Stokes—Einstein @z 9) 7> HEE T 5.

_kB_T_ ksT
r= 6V77 - 7121,377 (9)
T IEARALY UER, T E n IR
JRE LR, d TR TFOERTHD. Alexa
Fluor 488 DIEIRIL, IFIFERETH D=9,
RO EZ@EAEEEZ DD, Alexa Fluor
488 DFIFLITHI 1. 1nm & AL HNET-D,
PO EIII DA T 5.
BB ORERE & JE S FH G o, I8
MR Y, 205 FE S 5 AR E R & HEG
EOMMRE 2K 5 1ZrT. P07 my Rl
LT — =, TNENHEMOEE L
FEAREEE AR LTV A, JIIE Sz BE i
RE0E, PRARIE & RIERICISIE DR & I b sl
DOERIZH Y, ZOMEHBEGE L DZED 10%
PN ERDTWD, T HDRERMNSEFL
7= HE R E & T > 7L o[BS L AR
BN IEMEIZHE S D Z ENMHER I LT,

Maximum value

1 E

(=]
o
o
o
3
IS

o
%)

Intensity a.u.

=}
~
(o]

a

<

o

0.6 F 03 o I 0 9%g
’ Average value 0 9o O o4
o, 0 [may On

oo

0.5

0 2 4 6 8 10 12 14
Phase rad

Fig.4 Measured fluorescence signal
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