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Evaluation of the pharmacokinetics of 
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In-labeled 

immuno gold nanoparticle in an EGFR-expression 

tumor-bearing mouse model 
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Ïsoproterenol ©̈ @�rs·�wx�©ª \���}���¢���«¬��¾�Y©ªOz �

 ¤�¢
Herrmann Blumgart Award

(­ @����òóÔ®� B̈ig Five©�� @!"��PQ�¶	�� q�/¶} 2̈¯��s©�� qjk��yô±���°�� qú±²³´��
 – 
²µ¶¢·¸�¹úº»

M̈ultimodality©¢¼½ �
 ¾ê¢

Miyagawa M
����op @¿� CZT SPECT

%À>¹ú���ÁÂÃ¢ÃÄ @ÅÆ�s2)ÇÈÉMyocardial Flow ReserveÊqr��ËÌÍÎ+ 99m
Tc-MIBIÏÐÑÎ+Ò



�
 7 � 

��x���2�Ç�wx @���J�	
�� Ë �
���
F. Rouzet

Ñ�������������� 123
I-MIBG

Ñ 201
Tl �� ! CZTÏÐ"#$%&'(!�� Ë��)*+ 32,�� �-. 55 ± 14/ �0
+ 221 ��2

201+34
56789�: ÉAmyloid NeuropathyÊ�; 121+<=>?�@A ËBCDÏÐEFGH �����IJKLMÏÐ�� �;��N! 201
TlOIJK��PQ ��RS

123
I
IT Ë

 

    UVW St. LouisXY� Jeffrey M.C. Lau
Ñ����� ���<Z FDG-PETÏÐ2 !

MR[\>J]^�_`
 Ëabcd PET/CT e PET/MRfg�Gh
ij 0.9675 �Ðkablmanop)Hqr s
Delayed Contrast Enhancement, DCEt� PET/MR

Ðk_!�uvwx<Zy	@A sz�{tË 

 |}
  Fused PET-MR~���� ���MR DCE������� ��������~������� � �
���

Rasmus S. Ripa
Ñ����� ����Î� PET/MRÏÐ�_`
  ¡¢£¤%&¥¦ÑB

PET/CT §H¨ ËÐk'_©lm��ª��«¬­®¯ �PET e MR
Ðkan¯�­®°±@A²H¨

PET/MRePET/CT
ª

61HIV³
���´�µ¶Ðk SUVmax�ab ��Gh
·\ 0.4
²

 �
̧ ��
T. Higuchi

Ñ������¹` F-18º»89d¼­® LMI1195
ª½¾<=�<ZÎ¿Y�� ²ab_©lmÀÁ¤Â�F<=ÃÄ s
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natriuretic peptide clearance receptor, NRPC t¹`Ò�èéêë
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matrix metalloproteinases, MMP �́ +,¹- ¤.Û/012 �î«¬3ÙÚ¾¶ �Aortic 

Arch Atherosclerosis �AAA �́ 4Î56ç­!789²³´:¶ ;<¶=>;?@AÞ�²³ÇÈB» MMP
´#C ¤DE 99m

Tc-RP805
�F#¶

MMP GHÌC�IJK �̧ AAA½2ËöLM»#CÝâ �LMãäåæç AAA
­!NOëPQ�Rì �#CSâãäåæç
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´#CëPQ�Rì ��¹-TUåB��çVW´éê ¤X��YZ 
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  MMP\]^_` 99m
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SPECT/CT

´Ì4 ���,K¹ÎR��_´��2*��67�´X�Q[	W9 �SPECT/CT�����5/HÌC/
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Martin W. Huellner ØÙÚÛÜÝ ÃÚÛÞßàáâãäå×æç

SPECT/CT ±MRI ±CT ±èÊ´éêëàì XíêîïðñÉò×óôõ Ò32öæç×÷øùúû
2öÆüý×Ø 2öþüý×ÿ��Ó���æÿ� ÃSPECT/CT ���Ó�þ�	óôõ ¶
�� Ã̈ 
�

SPECT/CT ���á ¶TPF·¼ ±��á ¶FPF·�·±ßàáØ��õ�Â��
MRIØèÊ´éê �CTØàì Xíêî×ÿ��� 4

çÓ����Â� Ò�ÚÛ×÷�� ÃSPECT/CT  Â�Ù!ðñÉò"#�âºëâãÆ$á�æ×æç%&'( Ò 
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Seunggyun HaØÙÚÛÜÝ ÃÚÛ SPECT/CT )MRI *�	+,Ø-º./×ðñ01 Ò472æç3 Ã4� 1372æ5 ¶6´È ±7´ ±89 ±²: ±;<ïºö·��=> Òêî?@÷ø�A Ãðñ;<B/���õ ÃSPECT/CT

¶
100%·ÂMRI

¶
45%·C� �D89

/
²:æ5×÷ø ÃMRI

¶
94%·> SPECT/CT

¶
35%·���´ÈB/�ðñMRIEÂ

SPECT
C� ¶
�F·Ò 

 �G
  HI �JK/

LM��NOPQ
SPECT/CTR MRI

� STU#$% &
 ÓÔVW×

Sine Hvid Rasmussen ØÙÚÛÜÝ ÃÁÂ SPECT ØXY SPECT/CT¶
Triple-SPECT/CT ÃZ[\]^È�_`·	´abðñc×dÀÒ	ÚÛ× 68öæç3 Ã

54%
Æefgh Ã38%

Æih ÃD 8%jCÙ!klæç Ã÷ø�A	ðñc×mnoÆ 5/68
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 ��
  Planar �SPECT w/wo CT

�
Triple-SPECT/CT

��������� S��$% &
 û���� �þ���à��XY SPECT/CT)�� SPECTØè�éê�Planar� � ��� 
�
�ðñ×!" Ò�*�Ø#*� �þ��	��õ $ßàá $PPV
�

positive 

predictive value�$NVP
�

negative predictive value�ëóôõ%��&�ÒD SPECTØ SPECT/CT'(�).æ5æç �
�2*+æ5×ù, �� 
�-./ SPECT/CT
#
�
�ðñ×!" �0��ðñóô1 Ò ÓÔ3(×

Lei Jiang
ëÙÚÛÜÝ �" SPECT/CT

(	=>2?*+�2B/×æç �æçþ�æ3 Ò482æç3 �� 18öæçC4áæ5 �30öæçC5á �6�&�!7è�éê $
SPECT Ø SPECT/CT

ï89ðñ�óôõ $ßàá $PPV Ø NVP
ï:; �� <1

SPECT/CT
�&= Ò 

    
ÓÔ>?

Sherif Heiba
ëÙÚÛÜÝ �@AB,CDE �WBC�Ø)Z[ïFÎ-ö;�

Dual Isotope, DI�SPECT/CT
éê ���GHæI-J)+K �osteomyelitis, OM�ØLMN- �Charcot joint�×O,ðñ ÒFP-ö;éê �Q 12 DI�� OM Ø7RSTUØTUJö×?öV�óôá �WDXYZ[\Q 22 DI �(Óÿ��× OMØ	LMN-æ3)+�] �

bone marrow hyperplasia, BMH�ëWBC
e^×_` Ò÷ø�A 222æça3 �

102XYbC)+K �D 9/10
×æç�(

SPECT/CT
Ó?ö Ò 

    
ÓÔ�c_×

Alexander TammØÙÚÛÜÝ ���)Z[ $d SPECT/CT
�67

Ga�Ø��e�fMRI
	TUá*gh �spondylodiscitis��æðñ×ijáÚÛ Ò342kl�TU



�
 13 � 

á*gh×æç ���)Z[ $d SPECT/CTØ T2-weighted STIR MRI
éê �êî÷ø�<1�*�XY%ò2��	��õ$ßàá $PPV

$
NVP��óôõ�)MRIÞ� � �
���Ò 

 ��
  
��� �� SPECT/CT	� T2-weighted STIR MRI

Q
���
������ & ÓÔ'(×
Yong-il KimØÙÚÛÜÝ �ÚÛ) SPECT/CT �� VOI

ù�×�( ����O,��TUá*gh �SpA�ù� �0Øè�)Z[÷ø���& ÒV�å�_× 152æç ��� SPECT/CT Øè�)éê �
�����
� SpA
æ5��á��×01 �?@÷øc
�*� AUC

c��×���
SPECT/CT �0.873 > Planar �0.560�ÒSPECT/CT

éê×��õ? 83% �ßàá? 77% Ò 

 � 
  !"#$
���
�
��� &�%&'� SpA
����� ()'�*+
����� &,-./01�

SPECT �SPECT CT fusion �23��� �X��� & 
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Neuroscience���� ���

SNMMI
��	

60 
� �30
��

Wagner �
��	����^�����
dopamine ��	Q����� !"�� Kuhl-Lassen #$% &'������ ��()*+,	-.��/01 2

Dr. Hank F. Kung3�
4� &5�
6789:(;<=> &�?@AB	CDEF� G
Amyloid Plaque Imaging Probes: From Bench to Clinic

!
 �������	HIJKL( 183M &NOP� 34M &��� 75M &Q�R� 8M &����ST 59M &�UVWHI 7M &XYIZ[\L( 69M !]^_���`abcdef &67g�8�h)i	jkl &��mRnopqrst 2Parkinson’s disease3uvwHxt 2

Alzheimer’s disease, AD3	yz({|}~	�� &���J���	 2�mR 2�a��3!d���gM9@����	�� ! 

 ���
  ��������� ������ ¡¢£¤¥¦§¨©ª¥«¬­®¯ ° ±² &_5�
	CDbcd³´vwHxtµ+	¶R·¸¹�(º G��»�¼½¾¿ 2

β-Amyloid Plaques3	ÀÁ &duÂÃÄÅ»ÂÃÆÇÈÉ 2Neurofibrils tangles3	ÊË &Ì,ÍÎÏÐ6Ñ¾¿Ò Tau ÓÔ	Õ�ÖÉ=×cØÙÚ|vwHxt !5ÛÜÝÞßàáâãäåÑ¾¿É=æ��ST G18
F-AV-1

u 18
F-AV-45

2
Amyvid

&àçè3éêÂÃëìÖmRæíBîïð[\ &ñÌòÙÏåÑ Tau ÓÔóôÕõÖÉ= &É=ö÷ø &
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 B�~��æ

Victor L. Villemagne��	
�� &óôvwHxtæ Tau
îï	
 &
�æSTno 18

F-THK523
u 11

C-PiB
2

Pittsburgh compound B3� &òÙvwHxtæR���� 18
F-THK523�)*�� &" 11

C-PiB�9	
b>�y��� !_ SUV
æ��É�eB&H��b 18

F-THK523
ÒÍ 11

C-PiB
æ��&8 !"#�$2mini-mental state examination, 

MMSE3%&'(")*�$+,=-.2CDR SOB3%/012342episodic memory system3u512 2
non-memery3�R6789:É� &-;<=)iÒ>)i &?8=@�+A»��(��{BCïDÉ��W&vwHxR68=@�)y&{EÍ 18

F-THK523
ÒÍ 11

C-PiBF�G 2�a�º3C 

 ��H
  

18
F-THK523I 11

C-PiBJ ADKL�MNOPQRS �TUVLJWXMNYZ[S ° B�
Rochester

�\æ
Val J Lowe��	
�� &	
FDG

��ê
PiB]Ö %78=@æä^bæ_`Cê67æ	
b &11

C-PiB
>�aõäbc
�æ

β-Amyloid
îïð &c�B)*d¼½¾¿ê78e#fg+hæ-ijk &?lbc-iæd¼½ÓÔÀÁmnÍ878#o�p)ÑqæGrsmn &tPiB

æ��u$v(vwHxtGrs &?
FDG

æ��w8A»xyuz{i C	
É��W |PiB
���G %78=@æä^b |êAD

mnæïD |�W{uz}� 2hypometabolism3æ/µ 2�a�~3|??�/µc#�AÂÃæëì{i C
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 ���
  ����PiB�� �������	
 �hypometabolism�
���� � ���������� ���

β-Amyloid �� !��" �#$%��&'()
the 

deposition of tau is more closely related neuronal loss than that of Aβ
�*+,-�

Tohoku./01234
2-phenyl quinoline567!� Tau imaging agents

�+8.9:;<= 18
F-THK523 >

18
F-THK-5105 >18

F-THK-5117?@ �AB in vitroC(D� Tau
�EFGHI �JKLMN !���OP 11

C-PiBQRS�TU 18
F-THK-5117V AD.WXYZ#[\ �]^� 11

C-PiB
�_`abc%MNdefegDhij! �kflmnoDTp q

 +8r9 �
PET/MRIstr.9�uv �wx PET/MRI yz{|}~������������������ �#$%������ >���$%���hi �PET/MRI ��#

PET/CT
^��j� q

 

  ¡¢
  PET/MRI£¤¥¦§¨©ª« � 
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�����
Igor Yakushev �����	 
�� PET/MRI
���������������� �

fMRI yfunctional MRI
~������� � yBlood Oxygenation Level 

Dependent, BOLD
~!"�#$%�&'��(�)*�+� ���,-./ 
0123�

BOLD
��45�� yFDG

~�
PET
��678�9� yz{|:~� 

  ¡;
  <= MRI/PET>?@ABCD BOLDEFGHIJK PETEF§LMKNO P ����
Leipzig

%��
Peter Werner�����	
QRS�TUVW 15

O-H2O PET/MRI�� ���
MR
!"X��YZ

MR[� ypenumbra
~,- yTmax > 4 sec

~�\�[�+]^_`ab c̀ ���def 
ghij,klmn 
o��p��'q 
rst�uvwx yz{�� 15
O-H2O PET
���b| yCBF

~�}~ 
YZ
PET[�,- yCBF < 0.2 

ml/g/min
~
���st��������� yDWI

~�"� y����~�������������yFLAIR
~��
��
���std�
������"��,-���� 15

O-H2O 

CBF PET���" 
MR
!"X�3��6 R�[�¡¢ yz{|�~� 

  ¡£
  ¤¥ DWI ¦MR§E ¦PET§EG FLAIR¨©ª«¬­K®¯ P 
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��W������� ��� �
multi-modality imaging agent

�	
��
�^��� ���
PET/NIRF

��T �
ZnO ������ 64

Cu
J������ �TRC105 �!"

64
Cu-NOTA-PEG-NP-TRC105

�#�$ ��	
% PET/NIRF�& near-infrared fluorescence q
'(�) 68
Ga-labeled superparamagnetic nanoparticle �68

Ga-SPIO �*	
 68
Ga
�+, �!"

PET/MRI/Cherenkov luminescence imaging of sentinel nodes-'.% Cherenkov luminescence 

imaging
���/0123�45678
9:';< �=>?�

positron-emitting 

radionuclide@A!" Cherenkov luminescence
� �

β emitterBCD'EF+GHIJKLM �
90

YN 177
LuO@' Cherenkov luminescence

�PQ �R 90
Y
'ST�

β energy
�@UVSW�XY - '.ZI[\]^_ �neuroendocrine tumor, NET  �`a �68

Ga-DOTANOC N
68

Ga-DOTATATEbcB23;defghijk^_e`ahlmnoLM 68
Ga-DOTANOCS

131
I-MIBGpSWeqrs-tuvwxy\z 68

Ga-DOTANOC
X{

primary NETN distant 

metastasis
e`aqrs h|}LMX

primary NET
e

sensitivityN accuracy~� 87%
hX{

distant metastases
e

sensitivity� 94%
h
specificity� 100%

h
accuracy�p 98%-�� Uppsula2� hA�F���YS 68

Ga-DOTANOC N 68
Ga-DOTATATE

e
Biodistribution radiation 

dosimetry
h)� 68

Ga-DOTATATE
X�N�pSTe�,h\z���e�[�����,�O� 0.021 ± 0.003 mSv/MBq-�� h�pvw���; 90

Y-DOTATOCN 177
Lu-DOTATOC

X{
metastases gastrinoma

e��h)� 90
Y-DOTATOCN 177

Lu-DOTATOC�� �e��S¡¢£¤ 90
Y-DOTATOCpS¥e��¦§¨ © 

(ªªªª) «¬­®«¬­®«¬­®«¬­® ¯̄̄̄Oncology°°°° «¬­®± 2013 SNMMI²³´µ­®¶· ¹̧º»­®µ¼½¾¿ÀÁÂÃÄÅÆÇÈ
532É Ȩ̂ËÌÍÎ·

6̄/10°µÏÐÄÑÒÓÔÕÖÈ 245É ×̧ÎØ
6̄/9°µÙÚÛÜÝÞ

/
ÙÚßà

/
áâãäåæçÕÖÈ

332 É èé»ÓÇÈ 532+577 É«¬­®êëµì´í»­®ÇÈîï38ðñòµ¼½ èóô²õµ±öñ 144É è÷ø±ùñÄúñÙû±
61
Ä

57 É èüýþÿ� 10
ô¼½É�� 15 É í»­®�Ù�õ����ûÀ� PET 	

SPECT 	
� 	�
�� m̄onitoring therapy°Ä��� è²õµ±� PET����µ�û
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µì´ÇÈ 310É èSPECT
È

33É �̄�
20É 	�å�� 12É°�
�����ÇÈ 211É �̄�

199É è�å�� 12É°è�
����È 101É �̄�
83É è�å�� 18É°�²�±����µ�ûÈ 80É è�	�� 28É 	�å�� 46É
 è�È�
�øµ�� 6É íÞ�¹º��«¬­®��µäåÄ��êëµì´����¶� �̄���°è�����ø²õµ± FDG

êëµì´ 2̄82É°è÷ø± F-18 !ä" 8̄9É°Ä FLT
��

1̄5É°èC-11
��#$	

13É�ßàÝÞ���� è%�&�ÙÚßà�û èÀÁáâã 	'ç 	MRI
Äõ()ÝÞ� í�*#+,-.É�øÊËê/0´µ¾¿ í 

 123
  456789:;<=>?@ABCDEFGHIJ K 

McMaster Universityµ James P.K. Dzandzi
Ä÷LMNO	P

-QRST"!¶áâãUVÄWVXüè�îYZ[Y\¶Uáâãäå èWV�]^_` HPLC
ê�a�b èW� > 

98% í � 68
Ga-PET

�� èîïcñµ Frank Rösch
Ä÷��LMNO	d�e

AAZTA
Ôfµõ� !gTÅ c̄helator°� DATA èhijµ DOTA

�gTÅêk èNO»�gTÅ��lm*h 68
Ga
Ûno�+pqrÍst

<̄ 3
Ùu °̄ ���v°í��»gTÅÛnµäåwx�yz{| è÷}êëZå��~���ú í 



�
 20 � 

 12�
  DATA� DOTAA������� 68

Ga�	
���
���K îï���µEric W. Price
Ä÷��LMèNOH4octapa

gTÅÔT�«X T̄rastuzumab°äå è��îÔT 111
In
Ä

177
Lu�� HER2���ßÄ���� íhijµgTÅ DOTA

êk è»ä"�lm*�����áâãÛ� è#Èa[Y\í111
In
Ä

177
Lu
ßà�������� !*��"#$%&'( )���*+í 

 12,
  H4octapa-Trastuzumab-. 111

In> 177
Lu /�0123456789:;;<= K >?���@

Zhanhong Wu ABCDLM EF�GzHIJ )neurotensin
+KL

NTR1NO~MNO�PQR 18
F-DEG-VS-NTSTU 18

F-DEG-VS-NTVWXY EZ[KL\]^T_'( )̀ ab 125
I-neurotensin

)125
I-NT

+@cdef+ghi�jklmn�� )HT-29
+� 

2
�opqr�PAsRtuef Evwxy��\]^%&@z{ )|}~�+S 
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18
F-DEG-VS-NT� NTR1��� HT-2956789:;<= 	 >?
�@

Renata Madru�
 68
Ga���^���M)superparamagnetic nanoparticle

+E�QRhiL"�p Ew�>qr����� )
sentinel node, SLN

+
PET/MR/Cherenkov���� !"#P EBTU$%&'() *+,[-$@%&.U )|}~�]+S 

 ���8  /0 68
Ga1234569789:;<= SLN> PET/MR/Cherenkov?@AB2 	 CD

gastrin releasing peptide receptor EGRPRFGHIJK LMNO 99m
Tc-Demobesin1

GPQ LRSTUVWXGJKYZ[\JK L]^_`Gabc Lde_
N4-chelatorfgh

DOTAi LjkIDlm 68
Gano 68

Ga-Sarabesin 3
Lp

SCID mice bearing PC-3 xenograft
G



�
 22 � 

prostate cancer model�� L�����i Ltumor
G��	

40.0 ± 6.9 %ID/g
L
�G�
����

GRPR-blockadei��� 68
Ga-Sarabesin 3

LQ���G���O
7.4 ± 1.6 %ID/g

L��_C��G��� L����� _Q! "
 �#

Molecular Insight Pharmaceuticals Inc
�$%&'()*+,�-JK./Q!0123456�7 L89:;�4<=>?@A LBC4<=�DE<=FGH	0��IJ K?LCMNOPQRSLTR123���UVWEprostate-specific membrane antigen, PSMAF0H� LkXh�Y`04ZQ! [�\ []^_V]^i0`6ab " 

Vallabhajosulacdef Lghijkl0mn�opqkHI?56rs1234 Lks\tIuvw�o:;�1234L�uvwCBC��d8bO���"xSyC
PSMAJK0z{ LkXh123|}<=H�0�~VW0`��m7 "�G PSMA

?1234Q��XIi��� L�tIV123V�r�����
PSMA

0����m7 Le����WQ�1234���:;�_���G4Z " yC���V
PSMA���� L�h�� ¡¢£¤ II Eglutamate carboxypeptidase II, 

GCPIIF¥ NAAG
¢£¤ LPQ¦`�§¨ �m7

MIP-1404 Eglutamate-urea-glutamate 

pharmacophoreFLSh�� -©ª-
�� G«� Lk� 99 m

Tc¬­l®�� 99m
Tc-MIP-1404

L¯°,��1234��G±�� SPECT
JK L�²R³�´�"99m

Tc-MIP-1404
k�Yµ:;�123��

PSMA
��¶��?Yµ��0·¸¹
º»¶��e¬­P¼½¾¿À" 

 ÁÂÃÂ
  

99m
Tc-MIP-1404ÄÅÆÇÈÉ ÊËÌÍÎÏÐÑÒÓÏÔÕÖ×ØÙÐ Ú 
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 2013 
�� 
�
��� 238,600 ����������� �

99m
Tc-MIP-1404��� !"#$%�&'() 
*+,-.��/01234567FDA89:;< �

 =>�?@9ABC 177
Lu D90

Y D188
Re E 
F
GHIJK�?@9A 
L 177

Lu MN7
32O8
PQR 90

YS 131
I
7

21S 15O8TUVJK� 188
ReW� 10O �*X�Y;�Z[�\]?@9A 223

RaS 211
At^_�() 
W`�abc� 2S 3O � 

 ÁÂÃd
  efghÒijÕklmnoÕpÅØqrsttuvwxyz Ú {|}~���¿À¶�� 90

Y-SIR-sphere� 90
Y-Therasphere

�½¾����¶���������� �
Mount Sinai School of Medicine������� ��� 90

Y-SIR-sphere �
90

Y-Therasphere
�½¾��� ¡

79¢£¤�26¢¥� SIR-sphere
�
53¢¥� Therasphere��¦§¨ ��©ª«���¬­�®

complete response
�

0-3% �̄partial response
�

32-35% �̄stable 

disease
�

23.1-39.6%�� progress disease
�

30-38%��°±²³§¨´µ¶ �·¸«¹º
SIR-sphere»¼macroembolization effect½}¾¿ �stasis�©ÀÁÂ Ã ÄÅ©}ÆÇÈÉ�ÊÆË�ÌÍÎÏÐ�ÑÒÓÔ �½ÕÖ×ÕËØÆÒÙ��£¤�ÚÛ�ÈÉ¥��ÜÝ¬­Þ�ßàá�â�¢£¤ã¨®Û�ÈÉ�personal medicine�ØÕÖäåæçè«éê�ëÌ �ì|íêÅÆÇÈÉçè� Dr. Michael G. Stabin

{|îïðñ»ò� Hal Anger Lectureship
Ãóôõ|»���çè��ö �÷� voxel based Monte 

Carlo methods
�ÓÔ

patient-specific dose calculation for targeted radionuclide therapy
}ø���ùúû�°ü

OLINDA
�ýþ�÷�

deformable anthromorphic model
�ÓÔ

patient-specific 
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anatomical model
���ú�ÈÉ¨����Ã����	
ñ���
�ÓÔ 90

Y-therasphere 

PET/CT dosimetric mapping���ç� �����÷� PET�� 90
Y
��É

gamma ray
ÓÔ£¤��ÐÈÉ �ë��}���± �·���}�� Ã  !" �ó#$%&'(ö �ôõñ»	)ó Novel Targeted Radionuclide*+ �,-./0�

Dr. Aijt Kumar Padhy
��

“A prospective on 
188

Re-Lipiodol Therapy of Hepatocellular 

Carcinoma”
�

Dr. Padhy1ä IAEA
� 188

Re-HDD/Lipiodol
��Û�¨2 �²��}ø�34

188
Re-HDD/LipiodolÕÖ����ó Journal of Nuclear Medicine S̄eminars Nuclear Medicine� Radiology5�6 �ôõ
7�89�:;}<§�� 188

Re-HDD/Lipiodol
çè�± �
=�

188
Re-Lipiodol

��Ù> �Ú?@AB �C DEFG ÃÄÅ
HDD

}HÈÙIJ�K+ �L��«MN®OP�
AD-HDD

ÒQ �
��áRSTU�VWXY ��Z[1\]^T_�188
Re-AD-HDD/Lipiodol��`� �a« �ß±��}XY[1\]^çè �
��bcde²úfTg h·ijkl®ÕÖmn¨2 h�±o8 Dr. Padhypq hDr. PadhyrºstuvNó�Ýwx�yõde'( hz{ñ|yZ[1/ Ã ôõt» hô}~ry� 188

Re-MN-16ET/Lipiodol ��çè h�������_ÑQ h�� 188
Re-MN-16ET/Lipiodol\ÕÖ��������Ò �Lipiodol + anti-cancer drug���� h�n�����_������� h� 188

Re-MN-16ET/Lipiodols� ¡��¢�£¤¥¦�� §
 ¨©ª«¬­

Dr. Padhy ®¯°± 188
Re-Lipiodol ²³´ µ¶·¸¹º»¼½¾¿ÀÁ

IAEAÂÃ µÄÅÆ©²°±ÂÇÈÉ µ̧ ¹ÊËÌÍÎÏÐ µÑÒ¨Ó³´²Ô»Õ«¬­Ö×ØÙ¶·¼½ÚÛÈÜÝÞßàáâãäÌ åæçè 90
Y-microsphereéµê¸ µëìíîï×ÊË¸¹Ó¼½³´ µðñòØóô²õöð×»÷øùÑ¬ µ̈ úû©üýþÿ��°± 188

Re-MN-16ET/Lipiodol
¼½¾¿ µ�� 188

Re-Lipiodol²�����	
��
����� �
 �©ª���«���� µ����

Xofigo��� 	è��!"#$%�&×��©
5 ' 15 (µ)*+,-. FDA �/0� Xofigo

å1234
-223é	è��&56789#$%� å

castration-resistant prostate canceré:;Ø<=>?@ÝA�BCD=>EFG�&
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Xofigo�¹��� α������� µ� FDA

0�
Xofigo�	è¹Ó
�E�
�¼½¾¿��� µ�³´���á�����µ 	

Xofigo
�Å���&×������å

OSé
[� ! åHRé0.695 "95%#$%� åCIé0.552 ~ 0.875 "P = 0.00185]

µ
Xofigo + &'()��*+,��-

OS . 14.0/' µ�012 + &'()��*+,3. 11.2/' �45��67 µ
Xofigo

��,Ò89,æ! µ:¯;<?@E<==>>?����@ÐAB µ²ÐCD�¹ÓEFá�7G�
OS
Ø�Å��µ

Xofigo
��,Ò01289,��-

OS
áH. 14.9/'I 11.3/' � JKLMNOPQR STU

XofigoVWXYZ[\Y�]^_`abcde cfghijk£ §Z[\Ylmno[pqrsl ctuvwxy czvwxy cl¦{xy|hR}~ �
Neutrophil�xy �J��PQR S��������� SXofigo VW�� 2%

Y�X����������}�lvwxy����
2�������� S13�TU XofigoVWY�XR�

7�J�� ¡¢J��}���� �£¤¥¦§¨©ª«¬J­®¯°±²³TU´µ¶·
Xofigo

¶̧·
Xifigo¹º»¼½¾¿µÀJÁÂ SÃ�XYÄmÅÆm cÇÈ�fgÉÊËº»¾¿µÌÍÎÏ�ÐÑ Ò�ÓÔÕÖÏ×ØÙÚ�ÛÜÝÞßà Xofigoá��}â�ã}äåæç Ò�Óèéêëì}á��íîï· Òð¯°ñòóÊôõöÝÞ�÷ßà¶·

Xofigo
�

 øù�ú á Patrick Flamen
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 α ���ÞÍ��á�� !Osteoblastic metastasis"#ô$%&'()â�� Ò¶·ð*Ø�����	÷»+,¢- .Ò#��/0�12á3ï· Òæ4ûÞ56789: ;18
F-FDG PET<=>?@ABCDEFG 6H-223IEJKLM 23NFGK@ABCDOP ;QRS 18

F-FDG PET/CTTU ;7VWXYZOP[\]^OP ;Q>?E_M`abc`d 6efM` g
targeted lesionshiEjkUlmn gJopqr7EjkhsbcUlmn gnt FDG PET/CT

qrhuvw 6PET/CT 
UlxyJo ;z{|

155 }efM` ;~��H-223
OP[ ;��u� g

32.3%haefM`���Jabc�� 6�<H-223
VW��OPaM� ;���

41.5%
aefM`|OP�� 689��i
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F-FDG 

PET/CT 
a��������P�OPFGK@ABa�} ;��

25%
B�CDEM`� 6�!P�"|�<�#|$%aB�CD&' ;Q(SV�)89 6�89* SNMMI�+p,-. ;QR/0
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