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�ŷü#ÿü#>ZXQMsTÙ	�3��# DC MsG� MIP #Ƈ,Æ6�"02�ƐƔ�0
&ƒƔūč#fuAuOs[CƲ��3\TƚŒ:p`gsǧHSAǨ#ŕã"Đ´��ŭŬ��
��ƌ2ƾ�ŕãÄƑ!Z;@MsG7äŢ�������HSA#ĻªǗŨ	24.9 µg/ml��HSA
#ƕú"Ċơ!ĻªǗŨ 20 µg/ml 7ǇĐ�
!����+��MsGǑ$ 406 µm �ŭľ��3
100 µm# 4�#Ǒ�#SZ;K7ť��#äǥ���������İŽ�$ SiNëŉƶ#MsG
ǠÖ">:dup7ĀĐ��02¡#ÿü#Ǧ�ëŉƶ¥Ǌ7MsIsD"ť�3���MsG

#Ǧďü¹7Ƭ,��AHWMsG�Ǣ���ļǅ" 1ł�_?TWQCƈĪǧ1D PhCǨëŉƶ	
�3�>:dup	ëŉƶ¥#¡7Áê��3 1D PhC �#ǈ�$�AHW �$�ğ¡7ǂǆ�3
0�"ǋ¬��Ś��3� 
 
4.1.1 ������UH=M` 

_?TWQCƈĪëŉƶ$�~"IoFsıĢ7ť��ÌįŬ!>:dup7Ǔ3���¡7

�ğ��3/#���#�#øǞëŉƶ�ÇĽ"¡ǃ�«Ǎ"���Ã��1ŲŻ�4�
� 1�

ŢÒƝǞMsG���ĭ/0�ť�14��3#$ 2ł�_?TWQCƈĪ��3 2-4�Fig. 4.1"
�#ļǅ7ŵ��Si ! #ëŉƶıĢ"¡#ëŉǠÖ�Ü"ÌįŬ!>:dup7ĀĐ��/#
�!���3�_?TWQCƈĪëŉƶ#şĈ����ǃõ#ëŉƶ�$ 1-5 üŷü��3ī	2

 

 
 

Fig. 4.1 (a)  (b) 60 2 SEM 2  
Reprinted with permission from ref. A. Lavrinenko et al., 2004. Copyright 2004 Optical Society 
of America. 
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Ƥ7 90 ü�x"�
3! #Ǧ�¡ëŉČƑ	�3��4"02�śǤ!KcuK7Ű
Fs[
CT!MsG7�ƟÄƑ���®Ś	�3��#ÁǞ�ǝõ"Ǧü!ćƅµñēƜ7ơ�3��

�ŁŚ	���	�ƽù#ćƅµñēƜ#Èx"02�Ɵ$åħ"!��
��3�İŲŻ��

Ɵ��>:dupÕëŉƶ$ Fig. 4.2"ŵ�� 1ł�_?TWQCƈĪëŉƶ"ļǅ	ƽ� 5-7�Ð

"ŵ��0�"�ǃõ#ëŉƶļǅ#¥Ǌ"ÌįŬ!>:dup	v¬"|8��3��#0�

!ëŉƶ¥#Ìįļǅ$�ğ¡7Áê�3�ť7Ę��.�ëŉƶ¥#gnuļǅ����ť�

4��3�+��Áê�ť7Ę�>:dupǋ¬7ǩ�È��Æ6�"|(3���¡#ÝǌÁ

ê7ƴ���ëŉƶ¥Ǌ#vŚ'#ÿ³!¡#ǒ�Ƽ.7®ť���¡^sMQT���#ċť

�/ØË�4��3 5��#0�! 1D PhC ëŉƶ�#¡#Áê$`nQDgnuļǅ�ÇĽ#¾
Ť�ƴ����3�`nQDgnuļǅ�$�Fig. 4.3(a)"ŵ�0�!îĖš#Ū!3 2 ŸǢ#ƙ
Ɠ	��"Ź,ǌ!��ļǅ��3�1D PhC ëŉƶ�$�>:dup	�îĖšï�ëŉƶǊ«
	ǦîĖšï���ŀƑ���3��3şã#ŉǑ#¡7�41#ÝïƓ'¢ê�3���4�

4#ƙƓŨǞ�#Áê¡�¢ê¡#�ů	ĝ��Ē�Ŏ������ǂǆ¡ÿü	Ŕí��Áé

"Áê¡ÿü	ÚÞ�3��4�Ü#ŉǑ�$�ů$ĝ6!��.�¡$ǂǆ�3ǧFig. 4.3(b)Ǩ�
1D PhC ëŉƶ�$¡	Áê�30�"ŉǑ�>:dupG;L�0&ǔǙ7Ʃã���3�İŲ
Ż�$ǁ"�¡	ǂǆ�30�!ǠÖ"Ʃã�3��7Ə��� 

 

4.1.2 "$�#'�iMMIj@N] 

MMI#MsGǠÖ#ëŉƶö$vƘŬ"¼vjuUëŉƶ#ö w# 2 ��x�!3ļǅ7���
3��4"02�MsGǠÖ"��� 1łjuU�x#ǦłjuU	¶ƴ�3�+��DCMsG
�ÇĽ"MsGǠÖ#{ž"¢³�0&ª³ť#¼vjuUëŉƶ	ƈÆ���3ǧFig. 4.4Ǩ�İ
ŲŻ�$ 2�#�ğjuU#¶ƴ�3MMI7buK��� AHWMsG#ļƄ7Ə�3�0���
MsGǠÖ�#ëŉƶö$ 2w����¢êťëŉƶ¥Ǌ7�ğ�3¡ !in(%) $ MMI#MsGǠ
Ö�Ơġ#ǦłjuU !'(%) "«ð�3�MMI#MsGǠÖ#�ğ¡$ł#ý�Ɲ�43� 
 

!(%) =)*'!'(%)
'

 (1)  

 
����i $juUłġ�ci $¶ƴãġ��3�MsGǠÖ�#�Å�ğjuU$�ğǄü	Ū!

3��#ĩ#�ğǄü$MsGǠÖÌƻ#îĖš"�â�3�¡ëŉƶ¥7�ğ�3Ū!3�ğ

  
 

Fig. 4.2 (a) 1 SEM  (b) 5  
Reprinted with permission from ref. S. Manda et al., 2010. Copyright 2010 American Chemical 
Society. 
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Ǆü#Ơġ#juU	÷œ7ƴ����ůÛ¹"�3���ǛŴÙ«ô$Û¹�3��41#Ơ

ġ#juU	£� 2π �ůÛ¹7��ĩ"¢êĩ#¡ÿü«ô�ÇĽ#«ô"đ3��#0�"¡
ÿü	¢êĩ�vƗ�3+�"Ċơ!�ğƵǚ7ƖóĕāƵǚ�����#0�"¡ÿü«ô	

¢êĩ�vƗ�3O;gsD$ÌįŬ"ƨ43�ƖóĕāƵǚ d $łý�ãƎ�43]uTǑ Lπ
# 3/4��3� 
 

+, =
-

./ − .'
= 1
2eff,	0 − 2eff,	'

 (2)  

 
����bi $juU i #�ğãġ7�neff, i $ƀ�îĖš7Ɲ��DC�ÇĽ"�4�4# �ğju
U#ƀ�îĖš$ÌƻîĖš"�â�3�0���]uTǑ$ÌƻîĖš#Û¹ǎ7ÁĨ��ê

3�Ə�143�İŲŻ�$×ûjuU�0& 1łjuU#,	¶ƴ�3 MMI7 AHWMsG#
buK����3��#0�!ÙÆ$�ýǧ2Ǩ7 i = 1��3���]uTǑ7Ň.3��	�

3�+��]uTǑ$ƈÆǑ#»«��2�Lp = 2Lc �Ɲ�3� 
 
4.1.3 ��!'$=M`(AHW)�&� 

İŲŻ�$�±Ư�Ɔ��� 2juU¶ƴ# MMIMsG7×İļǅ��� AHWMsG7ť��
ǧFig. 4.5(a)Ǩ�ſ 2�3 Ž�$ 2 İ#ëŉƶ7 150 nm +�Ĝƽ���ļǅ�1!3 DC MsG7
ť����4$�ëŉƶǔ#BkQaǊ«"¶ƴ��ÿ�>ZXQMsTÙ7MsIsD"ť�

3��7ŭŬ���ļǅ�����AHW MsG�$�>:dup¥Ǌ"02ÿ�>ZXQMsT
Ù	¶ƴ���3ǧFig. 4.5(b), (c)Ǩ��#�.�BkQaǊ«$Ċơ!��-�5>:dup#
ƩƍÄƑǞŹ7Š.3�#âÒ�!3��#0�!ŤŦ�1�İŲŻ�$BkQa	!���

� DC �ÇĽ"MsGǠÖ"��� 2 juU	¶ƴ�30�! MMI 7×İļǅ����3�ſ 2
Ž�/ƿ(�0�"��ğ¡$ƖƷ#ŉǑ# 20«# 1 �x#©¨ļǅ	âÒ�3�
Ġ�¡�!
���+��AHW MsG�$MsGǠÖ"ŮĂ 100-200 nm #>:dup7ĀĐ�3��4"0
3¡Ġ�#āǟ7ƹŔ�3�."��ť�3ŉǑ702Ǒ� 1.31 µm���� 
 
4.2 AHW�&��E-]T��^] 

İƂ�$�MMI ÷œƧ7×İļǅ��� AHW MsG#IglquImsƧƁ"03MsGļǅ

ƩƧ�0&şČƫ�"���ƯĦ�3�ġ�ƧƁ$ǛŴŨ«ôƥĶN_T<=:RSoft "É+43
jSosDN_T RSoft CAD�0& FDTDƧƁťN_T FullWAVE7ť��äƛ�4��AHWM
sG�$�>:dup"���¡	ÝǌÁê�!	1�ğ���������BPMň�0& FEM
ň�$�#¾Ťx¡#Áê7ƧƁ�3��	�
!�ǧ¡$Áê��ĩŚ�ŎŘ�3�,!�4

3Ǩ�0���İŽ�$ FDTDň#,7ť��ƧƁ7ƛ��� 
 
4.2.1 SiO2Y4�abP�f, 

İŽ�$�ťŉǑ702Ǒ� 1.31 µm �����4"02�yǊCnQU# SiO2ï'#¡#ĸ,

ª�Ƶǚ	�&3��	�Ď�43�ſ 2�3 Ž�$½� 1.0 µm # SiO2ƙƓ7�ǣ����	�

ŉǑ 1.31 µm#quHu¡$�ğ�!���	6�����4$�SiO2ï'ĸ,ª��¡	02î

Ėš#Ǧ� Si ï'¯Ǉ����	¾Î��3�Ə�3�¡$02îĖš#Ǧ�ıƲ7�ğ�3�
.�SiO2Ɠ½	ƙ��3� SiNëŉƶ'¢ê��¡	 Siï'�Ŷ���+����� SiO2Ɠ½�

Siï'#�ğ¡#ŋªǎ#Ǖ�7ƧƁ�Ň.��ƧƁjSp����ö 800 nm�Ǧ� 300 nm�£
Ǒ 100 µm# SiNëŉƶ�yǊCnQU# SiO2ï�Ɠ½ 1 µm# Siï7ť���SiO2Ɠ½7 0.5�
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0.8�1.0�1.5�2.0�3.0 µm ���ǂǆš7Ň.�ǧFig. 4.6Ǩ��4�4# SiO2Ɠ½"���ǂǆ

š$ 1.0 × 10-5�8.0 × 10-2�0.50�0.95�0.98�0.99�����+���ğĞß$�4�4 50�11�
3.0� 0.21�0.07�0.06 dB������41#ƈķ�1�İŲŻ�$ SiO2Ɠ½7 2.0 µm���� 
 
4.2.2 AHW�3(#'�I) 

AHW ëŉƶ$>:dup#āǟ�ëŉƶ#øÓîĖš	�y�3��	�Ď�43�+��>:
dup"03¡Ġ�#āǟ7ƹŔ�3�." 1.31 µm�02Ǒ�ŉǑ7ť���>:dup#ĀĐ
�4� SiN ëŉƶ#¼vjuUĲ�7ƧƁ���ƧƁ$�Ǧ� 300 nm�ö 0.4�0.6�0.8�1.0 µm
# SiNëŉƶ#ƝǞ"dupŮĂ 150 nm�dupǔǙ 200 nm#>:dup7v¬" 2����60
¬ǧ£Ǒ 200 µmǨǋƍ��ļǅ�ƛ����#ĩ#�4�4#¬$»Ìį����"�1��ǋ
ƍ���ƧƁ"ť�� FDTDň$Į·îĖš#ƧƁ	ƛ�!��.�AHWëŉƶ'#¢êǦÿü
��>:dup>o:7�ğ��ă#�ğ¡ÿü#ò�1ǂǆš7ƧƁ��Ņƺ�3����ğ

juU	¶ƴ���3��7ųƭ���¢ê¡#ŉǑ$ 1.31 µm ����Fig. 4.7(a)"ëŉƶö"
é�3ǂǆš7ŵ���ëŉƶö 0.4, 0.6, 0.8, 1.0"�3ǂǆš$�4�4 0.32, 0.82, 0.91, 0.92�
�����x#ƈķ�1�ëŉƶö 0.8 µm�x�IsDpjuU	¶ƴ���3�ģ���Fig. 
4.7(b)"ö 0.8 µm�Ǧ� 0.3 µm�£Ǒ 40 µm�AHǠÖ 20 µm# AHW#ģǞÐ7�Fig. 4.7(c)"�
ğ�3¡#ǛÙÿü«ô7ŵ��+��ëŉƶö7 2 ����ĩ"×ûjuU�0& 1 łjuU
	¶ƴ���3��7ųƭ�3�."�>:dup#ĀĐ�4�ö 1.6 µm#MMIMsG'#¡�
ğ7ƧƁ���Fig. 4.7(d)"ƈķ7ŵ����#�ğjuU#÷œ"03ÌįŬ!ǛÙÿü#Ŷ2
Û62	ųƭ�4���#���1�ö 1.6 µm#AHW$ 2juU7¶ƴ�3��	ųƭ�
�� 
 
4.2.3 ��!'$c1^]�� AHW�&��^] 

AHW MsG�$>:dup#ǋ¬"0����ğ¡$>:dupǠÖ"���Áê/��$ǂǆ
�3�İŲŻ�$>:dupǠÖ"���¡	ǂǆ�30�!ǋ¬7IglquIms"0��

Ň.��Fig. 4.8(a)">:dupŮĂ�0&ǋ¬#ǈ�"03ǂǆš#ƧƁƈķ7ŵ��ƧƁjS
p�$�>:dup#ŮĂ7 20 - 260 nm# 13ǃ2���ǋ¬7wƤĹàǋ¬�0&ŃĤĹàǋ¬
�����4�Ü#[niuO$¼vjuUĲ�#ƧƁ�ÇĽ����ƧƁ02�wƤĹàǋ¬

�$dupŮĂ 100�140 nm ��ŃĤĹàǋ¬�$dupŮĂ 100�200 nm "���ǂǆš	ƽ
�#dupŮĂ#ĩ�Ņƺ����!���2�>:dup#`nQDgnu·ķ	ƴ����

3�Ə�143�+�� �1#ǋ¬"���/dupŮĂ	 180 nm�x"!3�dupŮĂ	
Þ
�!3) ǂǆš	Ŕí���3��4$�>:dupæü#xĥ"02ëŉƶ#øÓîĖ

š	�y��×ûjuU#¶ƴĲ�7Ŗ��!�!���.��3�Ə�143�İŲŻ�$�

>:dupæü	Ǧ��ǂǆš	ŅƺŬÞ
�wƤĹàǋ¬7Ěť��>:dupŮĂ7 160 nm
����Fig. 4.8(b)$>:dupǔǙ�ǂǆš#Ǖ�7ŵ��ƧƁ$>:dupǋ¬7wƤĹà�
>:dupŮĂ 160 nm���>:dupǔǙ7 0 - 260 nm# 13ǃ2�ƛ���>:dupǔǙ	
200 nm �y�$�ǔǙ	Š�) ǂǆš	Ŕí���3��4/>:dupǔǙ	Š�!3"�
4�ëŉƶ#øÓîĖš	Ŕí��×ûjuU#¶ƴĲ�7Ŗ��!�!���.��3�Ə�

3��#ƈķ02�İŲŻ�$>:dupǔǙ7 200 nm���� 
 
4.2.4 �&��_?>DP�U6e82d�f, 

ƧƁ02AHWMsG#Os[CƲï"é�3ďü7Ąĳ#DCMsGÀ&>:dup#!�MMI
MsG#ďü�Ņƺ���ƧƁ�$�DCMsGÀ&MMIMsG#ëŉƶö$�4�4 800 nm�
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1.6 µm���ëŉƶǦ�$ 300 nm����DCMsG#BkQaǔǙ$ 150 nm����AHWM
sG$ MMI MsG�ÇĽ#èň#ëŉƶ7ť��ŮĂ 160 nm�ǔǙ 200 nm�ǋ¬wƤĹà��
��£�#MsG$£Ǒ 100 µm����Fig. 4.9"�4�4#MsGƝǞ'#Os[CƲïǧ½�
10 nm�îĖš 1.47ǨÊű"��ƈÆǑ#Û¹ǎ7ŵ��AHW�MMI�DC#ƈÆǑÛ¹ǎ$�4
�4 243�32�31 nm�����MMI� DC�$ƈÆǑÛ¹ǎ)*Û61!����AHW#ƈÆ
ǑÛ¹ǎ$>:dup7ĀĐ�3��"0��ÚÞ���AHW � MMI "é��ÇĽ#ƧƁ7O
s[CƲï#îĖš7Û¹���ƛ��ǧFig. 4.10Ǩ�AHW � MMI #Os[CƲï#îĖš"é
�3ďü$�4�4 194�24.4������x#ƧƁ02�>:dupĀĐ"02Os[CƲ"é
�3ďü$ 7.6�"ÚÞ�3��	6���� 
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Fig. 4.3 (a) 1 SEM  (b) 5  
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Fig. 4.4 MMI (a) (b) 1   
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Fig. 4.5 (a) AHW   (b) AHW  (c) MMI
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Fig. 4.6 SiO2 0.8 µm AHW   
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Fig. 4.7 (a)   (b)  (c) 

0.8 µm  (d) 1.6 µm MMI
AHW   
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Fig. 4.8 (a)   (b) A
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Fig. 4.9 AHW MMI DC   
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Fig. 4.10 AHW MMI   
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4.3 ;hGL 

4.3.1 AHW�� �%���� 

İƂ�$ AHW PQa#q;:<T"���ƿ(3�!��AHW MsG#�ƟĤň"���$ſ
3Ž# SiN DCMsG�ÇĽ��3�.Űũ�3�ƋĿ 22 mm × 10 mm#PQa¥" 4ŸǢ# AHW
MsG� 1ŸǢ# MMIMsG7�4�4 4 İ���ÆƧ 20 İ7ǋƍ���AHW $ëŉƶö 1.6 
µm�Ǧ� 300 nm�MsG£Ǒ L = 100�300 µm�>:dupŮĂ 120�160 nm�ǔǙ 200 nm��
��MMI$ AHW�ÇĽ#èň����ſ 3Ž# SiN DCMsG�ÇĽ"¢êtªêťëŉƶ"ǀ
¡ǘ¿#�.#ÔŮ!KoQT:q;ļǅ7ĀĐ��� 
 
4.3.2 .:;hZW 

AHW MsG#ČƑƫ�#�."�ƳÜƊquHuǧŉǑ 1.31 µmǨ#¢êäǥ7ƛ!����Ɵ
�� AHW�0&MMIPQa#{Ǟ7²Ǔ��ëŉƶžǞ7ǜª���ö 4 mm�Ǒ� 20 mm#
żƴ#���ÑãÍ¤# ž"PQa7Ʊ2��6ƸKRuJǧIDf¡ŀǨ"Ñã���ª³
ÿü 4 mW#ŉǑÄÛquHuǧCL-200/210 SantechǨ7 1.31 µm"Æ6���¡ĵ"0�� TE�
¡����qsL�
 ţ_9;Zuǧ�¸Ƶǚ 7 µm�KeQTĂ 2.8 µmǨ'quHu¡7ë¢
��PQažǞ#¢êťëŉƶ"ŜŚ7Æ6���PQa#�ƍÆ6�"$ 6 ƸKRuJxǊ"
Ʃƍ�4�ǡćǐIKRh���4"ĜƉ�4�_9;ZutYrEs¡ŝĦƞƍǧMega Light 
100 SchottǨ�0&ƳÜƊAinǧC-2741-03 ōĴdTWCKǨ7ť���ªêťëŉƶ�1#I
DVp¡$ƳÜƊAin7ť��Ain°ĆƞƍǧC-2741-01 ōĴdTWCKǨ7���ƣŕ�4
��+���#Ĩ�$ D/A FsZuOu7��� PC 'Â2Ƽ8��ſ 2�3Ž�ÇĽ"IDVp
#ŧ�$ŧ�ƥĶN_T��3 ImageJǧNIHǨ7ť��ƥĶ����4+�$IDVp7ªêť
ëŉƶžǞ�1Âą�����İMQT:Qa�$�ªê¡#Âąť#¡_9;Zu	Çĩ" 2
İƩƍ�
!�������Ĭĺ���xǊ"Ʃƍ�4�ƳÜƊAin7ť��IDVp7Âą

���¡ÿü$�ªê¡#}ĉ�1»Ă 10 µm#¦¥#øÓ����� 
 
4.4 UJ�X< 

4.4.1 *[�� AHW�� �\< 

�Ɵ�� AHW MsG7²Ǔ��MsGǠÖģǞ7 SEM
"0��ƣç��ǧFig. 4.11Ǩ�SiN ëŉƶ$Ǧ� 304 
nm�xƻ#ö 1578 nm�yƻ#ö 1640 nm�Ru[uƤ
5.9 ü�����>:dup$xƻ#ŮĂ 183 nm�yƻ
#ŮĂ 141 nm�Ő� 270 nm�Ru[uƤ 4.5 ü���
��>:dup¥�#>QPsD#Ő�$ëŉƶ#Ü�

�Ņƺ�� 10 %ì����4$¦Ā#>:dup[Ou
s#Ĥ	ŮƊ�1!3ëŉƶ�Ǟ[Ous�Ņƺ��Ǟ

Ź��2"¯Ǉ�3>QPsD;@s	í!��.��

3�ëŉƶö�0&>:dupŮĂ#xƻ�yƻ#øÓ

�7Â3��4�4 1609 nm�163 nm�����ƩƧ��1#Ʈò$�4�4 0.5, 1.9 %+�Ĕ�
3��	�
��ëŉƶǦ�$ 304 nm ��2�SiN ï#,7>QPsD�
�	�>:dup¥
$ 10 %SiNï	ń��� 
 
4.4.2 AHW�&���$�>DP nclad+9B 

 
 

Fig. 4.11 AHWMsGģǞ# SEM� 
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ZpCîĖš"é�3 AHWMsG#ďü7 SiN DCMsG�Ņƺ���ſ 2Ž�ÇĽ" AHWM
sGPQaƝǞ"�ö 600 µm�Ǧ� 200 µm#ćìŋƶ7þ2Æ6���ņ7 20 µl/min�ŋ���
ł" 20 mh/mlDpFuKŗŏ7 20 µl/ml�ŋ���400 să"§&ņ7ŋ��MsGƝǞ7ŊŌ�
��20 mg/mlDpFuKŗŏŕãƈķ7 Fig. 4.12(a)"ŵ��DpFuKŗŏ#őµ�1 200 s�I
DVp	vã"!3��	6����§&ņ7ŋ����IDVp	�#bupn;s+�đ�

��ÇĽ#ŕã7DpFuKřü 10�20�30�40 µl/ml �ƛ!��DC MsG�#Ņƺ7ƛ��
ǧFig. 4.12(b)Ǩ�AHW�DC MsG#DpFupřü"é�3ƢĹ¹¡ÿüÛ¹ǎ#ďü$ 4.1�
2.3 ������x#ƈķ02�AHW MsG$ZpCîĖš"��� DC MsG�Ņƺ��ďü
	 1.4�"Èx����7ŵ��� 
 
4.4.3 MIPY4�U6e�f, 

ſ 3 Ž�$IglquIms02ëŉƶMsG'�ǣ�3 MIP #Ɠ½$ƙ�) ďü	x	3�
�7ŵ����#�.�MIPƓ½$ǏÕ«à��3 HSA#£Ǒ��3 7-8 nm�Çŷü��3�.
"�ǌÆĩǔ7 1 h���7.3 nm#MIP7ą��AHWMsGƝǞ"ǌÆĩǔ 0.5�1.0�2.0 h��
� MIP 7�ǣ��IglquIms�#vƗ7ư(��AHW MsG$>:dupŮĂ 160 nm�
MsG£Ǒ L = 100 µm#/#7ť����41#MIP�ǣ AHWMsG7ť�� 1.0 µM HSA#
ŕãƈķ7 Fig. 4.13"ŵ��ǌÆĩǔ 0.5�1.0�2.0 h�ĐƓ��MIP# HSA"é�3ƈÆǑÛ¹
ǎ$��4�4 16�52�26 nm�����ǌÆĩǔ 1.0�2.0 h#ÙÆ7Ņƺ�3��02Ɠ½#ƙ
� 1.0 h#Ĥ	 HSA"é�3ďü	 2���3��	6�3�+��0.5 hǌÆ#MIP	ĭ/ďü
	������4$MIPƓ½	ǏÕ«à��3 HSA�y�!���.�Êűá#ĀĐ	zº«�
���.�Ə�3��x02�MIP Ɠ½$Êűá	ĀĐ�43ƃÏ¥��4%ƙ�) Ǧďü�
�3��	ŵ�4���4�ǖ#äǥ�$ǌÆĩǔ 1 h#MIP7ť��� 
 
4.4.4 AHWCA���!'$�	�&�/e+9B 

AHW MsG$�#¾Ťx>:dupæü	Ǧ�) Ǧďü"!3�Ə�143�>:dup#M
sGďü"é�3āǟ7 Fig. 4.14"ŵ��>:dupŮĂ 120�160 nm�MsG£Ǒ L = 100�300 
µm#Ƨ 4ŸǢ# AHWMsG��MsG£Ǒ L = 300 µm#MMIMsG7ť���1.0 µM HSA#
Ļª7ƛ!���İäǥ�$MsG£Ǒ#Ū!3MsG#Ņƺ��3�.�Ļªƈķ#Ņƺ"$

�ůÛ¹ǧ8	 = 	 sin:; <=>Ǩ7ť���L = 300 µm�>:dupŮĂ 120�160 nm # AHW MsG
�MMIMsG#�ůÛ¹ǎ ∆	8$�4�4 4.4�8.9�0.6 ǧ× 10-2 × 2πǨ�����>:dup#
ŮĂ	 160 nm #ÙÆ�120 nm #ÙÆ�Ņƺ��>:dup¥Ǌ#ƝǞŹ$ 1.36 �"��!1!
������HSA"é�3ďü$ 2�"!���3��4$�120 nm�$dupŮĂ	ì���
� HSAŗŏ	�+�¥Ǌ"¢1!����.�Ə�3�>:dupŮĂ 160 nm# AHWMsG�
MMIMsG7Ņƺ�3��HSA"é�3ďü	 13�"ÚÞ���3�AHWMsG$>:dup
#ĀĐ"02�MMI MsG�Ņƺ��MsGǠÖ#ƝǞŹ	 1.7 �"ÚÞ���3��#���
1AHWMsG#ďüÚµ$ƝǞŹ#ÚÞ��!��ÿ�¡ÿü7Ę�ëŉƶ¥Ǌ7MsIsD
"ť���.��3�Ʀ�3�MsGǑ 100 µm�>:dupŮĂ 120, 160 nm # AHW MsG#

HSA"é�3�ůÛ¹ǎ$�4�4 1.1, 1.6ǧ× 10-2 × 2πǨ�����MsG£Ǒ	 3«# 1#MMI
MsG� 160 nm # AHW MsG7Ņƺ�3���ůÛ¹ǎ$ 2.7 �������ǖ#äǥ�$>
:dupŮĂ 160 nm�L = 100 µm# AHWMsG7ť��� 
 
4.4.5 AHW�&��CA�	K0gQ 
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Fig. 4.15" L = 113 µm# DCMsG� L = 100 µm# AHWMsG# 1 µM HSA"é�3ƈÆǑÛ¹
ǎ7ŵ��DC�AHW MsG#ƈÆǑÛ¹ǎ$�4�4 43�154 nm ������#ƈķ�1�
AHWMsG�$�DCMsG�Ņƺ��HSA"é�3IDVp	 3.5�"ÚÞ����	6�3�
MMI�AHWMsG# HSA"é�3ǉėČ7ŵ��." 1 µM BSA#ŕã7ƛ!���Fig. 4.16"
L = 113 µm DC�300 µm MMI�100 µm AHWMsG# 1 µM HSA�0& 1 µM BSA"é�3ƈÆǑ
Û¹ǎ7ŵ��DC�MMI�DCMsG# HSA"é�3ƈÆǑÛ¹ǎ$�4�4 43�36�154 nm�
BSA"é�3ƈÆǑÛ¹ǎ$ 4.6�17�14 nm������x#ƈķ�1�MIP	 AHW�MMIM
sG�#Ƈ,Æ6�"���/�DC MsG�ÇĽ" HSA "é��Ǧ�ǉėČ7ŵ���	6�
���AHW�MMIMsG# HSA"é�3ďü�0&ĻªǗŨ7Ň.3�." HSA#ĻǎƊ7Ň
.��Fig. 4.17" HSAřü 0.1�0.25�0.5�1.0 µM�# DC�MMI� AHWMsG#ƈÆǑÛ¹ǎ
7ŵ��Dn_02�DC�MMI�AHW MsG#ďü$�4�4 43�21�154 nm/µM�ĻªǗŨ
$ 62.9�21.9�20.4 µg/ml������#���1�AHW#ďü$ MMI# 7.3��DC# 3.6�"
Èx��ĻªǗŨ$ MMI# 93 %�DC# 32 %+�y�3��"Đ´���MMI#ĻªǗŨ	Ņ
ƺŬ��#$�MMI MsG#MsG£Ǒ	 300 µm ��DC�AHW �Ņƺ�� 3 �Ǒ��.��
3��x#ƈķ02�>:dup#ĀĐ"02�ƝǞÊűŞƲ"é�3ďü�0&ĻªǗŨ	Þ

ö"Èx�3��7ŵ�������DC MsG�$ǇĐ�
!��� HSA #ƪģ"Ċơ!Ļª
ǗŨ 25 µg/ml7MsG£Ǒ 100 µm# AHWMsG�ǇĐ�
�� 
 
4.5"���"

2 juU MMI 7buK��� AHW MsG7�Ɵ��MIP �Ƈ,Æ6�3���MsGďü�0
&ĻªǗŨ#Èx7ŭę���FDTDň"03IglquIms"0�� 2juU# MMI7bu
K��� AHW MsG#>:dup	�ğ¡7ǂǆ��æü	ĭÞ�!30�!ǋ¬7ě���

AHW#¼vjuU�0& 2juU�!3ëŉƶö7ě���ƩƧ�� AHW#Os[CƲï"é
�3ďü	 MMI �Ņƺ�� 7.6 ��!3��7ƧƁ02ŵ���DpFuKŗŏ#ŕã�1�
AHWMsG#ZpCîĖš"é�3ďü	�MsG£Ǒ L	 4�# DCMsG�Ņƺ�� 1.4�
"Èx�3��7ŵ���ǌÆĩǔ#Ū!3 MIP 7 AHW MsG"�ǣ��Ɠ½	ǏÕ«à��

3 HSA�x��4%Ɠ½	ƙ�) HSA"é�3ďü	x	3��7ŵ���BSA� HSA�#
ŕãƈķ7Ņƺ��AHWMsG"�ǣ�� MIP	 HSA"é��ǉėČ7Ę���7ŵ���DC
ǧL = 113 µmǨ�MMIǧL = 300 µmǨ�AHWǧL = 100 µmǨ7ť�� HSA#ĻǎƊ7ŕã����
4�4#ďü$ 43�21�154 nm/µM�ĻªǗŨ$ 62.0�21.9�20.4 µg/ml�����AHWMsG#
ďü7 MMI# 7.3��DC# 3.6�"Èx�ĻªǗŨ7 MMI# 93 %�DC# 32 %+�y�3��
"Đ´����x02�DC MsG�$ǇĐ�
!��� HSA #ƪģ"Ċơ!ĻªǗŨ 25 µg/ml
7İŽ�ļƄ��MsG£Ǒ 100 µm# AHWMsG7ť��ǇĐ�
�� 
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Fig. 4.12 (a) AHW 20 mg/ml   (b) AHW DC
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Fig. 4.13 MIP AHW 1.0 µM HSA   
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Fig. 4.14 120, 160 nm 100, 300 µm AHW
300 µm MMI 1.0 µM HSA   
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Fig. 4.15 DC AHW 1 µM HSA  DC AHW

113, 100 µm  
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Fig. 4.16 DC L = 113 µm MMI L = 300 µm AHW L = 100 µm 1 µM HSA

BSA   
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Fig. 4.17 DC, MMI, AHW HSA   
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