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Abstract

When tissue is damaged, macrophages, members of the leukocyte family, will extravasate from vessel.
Then, leukocytes accumulate quickly to the infection site. The leukocyte extravasation process reveals
that adhesion is an important part of the immune system. Optical tweezers have become a useful tool in
force measurement, the trapped bead as a probe usually to measure the adhesive force between beads and
cell. In this paper, using the ray-optics model calculated trapping stiffness and defined the linear
displacement ranges. By the theoretical values of stiffness and linear displacement ranges, this study
attempted to obtain a proper trapped particle size in measuring adhesive force. Finally, this work
investigates real-time adhesion force measurements between human macrophages and trapped beads
coated with lipopolysaccharides using optical tweezers with backscattered detection.



F NN B Y



WeERLIHEIFTIEFT

R RE A

PHAg g

P

98—2221—E—009—029—

AT IR

Hengs 5

2ok B e R BB A AR

FARS S TR Y o 0% B A F

£ i B (F o
L ERE R L
X EIF FREES gt | FERE | H o ip’it’k_,% gk%
fe (g ((ZFE | A R B oM 2
feg) | 98 H e o ¥
)
LR EN 0 0 100%
o e [PAERE AR |0 0 100% -
Y E T
it g~ 2 0 100%
N 0 0 100%
v o2dg 4 0
Py AR S 0 0 100% "
C EFEE 0 0 100%
B e 0 0 100% g
A
£l & 0 0 100% + =
LN 0 0 100%
gograig 44 |12 0 0 100% o
(#R#%) (L& %R 0 0 100%
EEgE ] 0 0 100%
BT~ 1 0 100%
" g R iR 2 |0 0 100%
wmy EIE
i g 0 0 100%
%3 0 0 100% /4
i R 0
£ 1] ik 0 0 100% "
¢ B ik 0 0 100%
AW {,}
" i 0 0 100% &
FH
1 & 0 0 100% + =
e 0 0 100%
P R 0 0 100% e
(PR Bl R 0 0 100%
Eizpsie 0 0 100%




H 2%
EE IS SOE S Rt
5oy B bk
(LI LS
Ry Ak R R
MR SR R oS
WEHEE 2 E M EE
R F A

}ljo)

9 #RAL 2 ELBFHFALH>
H3k e (g R A R

99 £ 1 2 ¥ 454 1481 5
T % e AR

DAY R4 ORACEAE < S g Y

R TR AR b R AR e Ak

’i X538 P

frebs

#R%EL S(7 FRredn)

/e

Fee TR R kA& R

21

Fi

Rye2 w#5F

TR e

5
1
4p
g 23 g /1 1T
%
p

PrEe SRR 2 28 (BR) Ak

OO O OO O o (o







SEE EEE L b SRR 2

E<F$iﬂ**”*£~&a‘ﬂﬁ‘%gﬁé—ﬁﬁﬁiﬁﬁﬁ)\{@i
LMY IFLANY FEJ A BFRABUFHEES > F- FEER o
1. \'—'F uﬁﬂjbp\ 7‘*:-,';:},%1 J-é:*g LR S ég\; ﬁpp*ﬂ TB R — ‘?@;I-fa
| B
[(Jxiz = p & (GF3m > 12100 F 5 *2)
(15 2% % pc
[JF]#F % @ #F
Dﬁ s 1 F]
//‘Fl); .

2. 3 = % B T 4o o i—g;ﬂ} -

#we Ml
£ A1
A D

Hu (12100 % 5')

cwA agdz2~f ERY Ui
(e &® Y 57 H=
J}iﬁ D/rvka .jli

3.

%@?ﬁﬁﬁ‘ﬁ%ﬂ%\ﬁéi?‘“ R
(RS EmrRdz & T :
500 F % ")

Al R

B R BRI G AR o B S P % G % AT S B
2 55 B Ak 0 B ,Efcﬁgggfk\ﬁ\:«kc‘ Mkl a ¥4 Fla 'f ;-i(‘_\:%’\:‘ I“i’_l‘]':f%r'//('k.ﬂ-? N

P
Bom &

e H o g

%‘zi/{% o I-L

#IJJ- s 1 ‘T-IJ %;

<+ 4 R pcsi(Atomic Force Microscope) @ & Bl iiﬁvi’ P IR Sk Gk &

B H A B e BRI FER N S A L F R T
MIFEEF LTFRBP ol o L F LA UF BRESpTd g o P b
%ﬁﬁﬁg{:ﬁﬁﬁ%ﬂﬁkﬁﬁﬁﬁ% A RPBER o F YT A P
- W EF A R e R AR F R A R A T L TR
LehBEe > bldo? B4 ahp 2~ 2ot 53 0 R A LF B i skl
b R F B TR P chim e S BBCHR 1Y 0 T U AT T R e il A% 4
AT R S B § - g fiE o




