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2.1 Plasmonic nanoparticles
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2.2 Benefits of plasmonic nanoparticles
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2.3 Modeling of plasmonic nanoparticles

2.3.1 Mie theory
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2.3.2 Quasistatic model
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2.3.3 Discrete dipole approximation
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2.4 Application of Plasmonic Nanoparticles
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2.4.1 Molecular imaging
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2.4.2 Multiplex optical sensing
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2.4.3 Cytotoxicity
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2.5 Targeted receptor tyrosine kinases

2.5.1 ErbB receptor family
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2.5.3 Receptor Interactions
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3.1.3 Camera
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4.2.1 Comparison across cell lines
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5.1 Background

5.1.1 Plasmonic coupling
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5.1.2 Polarization effects on plasmonic coupling
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5.2 Theoretical plasmonic coupling models

5.2.1 Theoretical polarization mapping of coupling

) 5
% (
5
3
<0
3)
E %) 88 , BI/:CF
13@(
)
B=/(=?C3) 2
(
B@1C3 %
5 50
5
3 !
! " ;@03= E6

/3939 B/9( /:C3)

2 /30

%)

=0 3% ' (

(
;3:F B?0C3)
3

</



E %)

3&

%

03@; 3)

:3:F3

Theoretical Comparison of Scattering from
Single Nanosphere and Touching Pair

100

B/:CF3

—
- N

o
o

&
~

Normalized Scattering Efficiency
o o
o o

= Pairunder0 =
= Pair under 90 *
Single nanosphere

<0
+
0
10 <
(
5 n
" <:3/
5 EG6
0 #
#

500

650 700

Wavelength (nm)

<9

(

72, $/ B/:CF

@0<31



3)

(

;@03;

0 7?0 E
13@(
5 '3
36
1 (
5 5
( ;,@;3< ?0
,@03=
B
5 6 ;3<(
<:3/
?0

36

<0

;3<

%) F3
5 3
:35(

@0<31
(
3)

;3;

3E)

?1C3F)

3) !

0



08 + 0
B 6
'-% # # % - #
7 ;)22 8
( 08 + 0
B # 6
1-% # % - #

48 0

#
480 #
7 :)2228

<0



3 0
5 ( !
'"E6 BOF3% 5
!
! " 3% ?0D 5 E F
| 3 < (
! "3%
|
|
90 (
3
5
5+ 0 #
708& ( 748& ) 7'8 B )3

<<

E6

EG6

( ODE

oD 5

3@F3)

;3@F3

F

- #)
3 2)3



5.2.2 Increased local refractive index sensitivity
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5.4 Polarization mapping of coupling

5.4.1 Case 1: Proximal nanosphere pair
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5.4.2 Case 2: Nanosphere pair with large interparti  cle separation
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6.1 Methods

6.1.1 Nanoparticle Conjugation
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6.1.2 Preparation of cell cultures
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6.1.4 Fluorescence-activated cell sorting
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6.2.1 Anti-EGFR gold nanorods
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6.2.2 Anti-IGF-1R silver nanospheres
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6.3.2 Conformation of proximal receptor-bound nanop article pairs
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6.4 Multiple simultaneous plasmonic labels

6.4.1 Multiplex molecular imaging
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7.1 Nanoparticle based flow cytometry
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7.3 Discussion of advantages of nanorod approach
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