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https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E6%9D%B1%E5%8C%97%E6%94%BE%E5%B0%84%E7%B7%9A%E7%A7%91%E5%AD%A6%E3%82%BB%E3%83%B3%E3%82%BF%E3%83%BC%E5%8F%97%E8%A8%97%E7%A0%94%E7%A9%B6%E5%A0%B1%E5%91%8A%E6%9B%B82021%E6%8A%9C%E7%B2%8B.pdf
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/Ariga%20and%20Tashiro2022.%20Accept%20notification..pdf
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/AMED%E7%A0%94%E7%A9%B6%E6%8E%A1%E6%8A%9E%E6%83%85%E5%A0%B12022_0.pdf
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/AMED%E7%A0%94%E7%A9%B6%E6%8E%A1%E6%8A%9E%E6%83%85%E5%A0%B12022_0.pdf
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/J-TRC%E3%82%A6%E3%82%A7%E3%83%96%E3%82%B5%E3%82%A4%E3%83%88_2.pdf
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KEBE. ADWETT, ‘

RmEE | =
/Term of E?Eemester

AFAA—TU TR

Molecular imaging lectures (for doctoral course students) 7
=4 OB A BRFE
Prof Kew TAKASE, Prof. Makoto HIGUCH], Prof. Manabu TASHIRO, et al.
yz
KA, ADLATT,
P
ZIKIEQ(J 7\7])&/?('9"
XEBDDTAA—TU TP T E 9.
Fnday 1430’\4 6 10 (*ﬁ:\lowed by another class “Molecular i \magmg training”) p
$IE§(J )\7J,Z"§’C§"
FS A B Zoom TRMLET)
Using Zoom (live on line lectures
“%
| A AHWATT.
. AN (Molecu\ar imaging) K13, 7 E FEADEGT O 0B SE &
2 YINFOEEEEET S mt I: :*;g I—?—@%ﬁbw%?? S E%‘g 2,
. %j Pos%ron Emission Tomograph *IPE[J_ ptlca] |n&a)gm%;&ié7)5ﬁ 7t L ?/\%gglﬂ:f._ﬁ_ o
et ] C ) —7—
5@% mfg ﬂ*‘%? gﬁ?cﬁﬁtﬁmz@ R TR B S
iggfli 5¥¥J%Eifm5ﬁ%#§ﬁ (QST) O CEIEE 8 HIR- é#ﬁﬁﬁ/@f{f@ TEEERT B DTS
#Molecular imaging is a technique to observe and visualize biological functional information, such as gene expression 4
FIEBF. ADZETY.
e 2 TR T ORI S0 a
%%Lju—v @ﬁ%xﬁ%%ﬁ“é% N 2 % Ry
S S AR ST PRSI T, B EANOSYIRE TN
R B R S A Ca BRE 2 B
$IEE(J ADWETY.
b?)ibVE %%fﬁfél%?(«ﬁn)l T2 RIEFEIER 528 ENHYET) a
B T OLS e I cE NS
0 HAE: I:EPEI'IE‘JE&’E* ﬁ 6?::%
03 JEEE%E— EiE : ERT 2 3’3(?5 {,‘j T L ERERIG 'L%
08) MBOEA% A s W=£ £
Q) FEIAE: s fﬁzéﬁﬁumj
o BEREL el At
[ o ek 5]
08 @% P L\T_#%%/iibbctof‘gwﬁﬁﬁﬁn
09 EEE AX=0%)
10 S;Eﬂgé*: 1o
1) FEEhasl o
12) EHIEER: @ﬁsz Nk
19) 5 ﬁs: P Loy
13 % FET3 . /? e oRm
GeTansENE TR HOSTHIEE B 313
The following is the list of speakers and titles in English (T he schedule might be changed sometimes.)
Kei TAKASE & Manabu TASHIRO: Introduction / Introduction for molecular imaging research
02 Manabu TASHIRO: Easic issues for molecular imaging
03)  Ryuichi HARADA & Nobuyuki OKAMURA: Tracer development and clinical application to dementia research
04) Makoto HIGUCHI’He Imaging research and development on dementia: From basic science to clinical trials
05) Kotaro HIRAO Functional and anatomical imaging studies on hydrocephalus
06) Makiko YAMADA* Neural and molecular mechanisms of human mind
07)  Naruhiko SAHARA®: Model animals for molecular imaging research of neurclogical disorders
08) Takafumi MINAMIMOTO#*: Molecular neuroimaging research based on neuronal circuits
09) Shozo FURUMOTO: Tracer development and clinical application to onoology research v
10) Ming—Rong ZHANGH#*: Tracer development and clinical application to neuroimaging
11)  Hiroshi WATABE: Development of measuring devices for molecular imaging research %

%’ﬁﬂﬁﬁ
/Evaluation |
method

| xEAE. /\tz\faw

SEAD

?f}s t_(:,t#;_%gﬁ 3 o
¥/ Lﬁ y,
t&}wm XE'JUCB%B b\ R

#Students’ performances will be evaluated based on participation and assignments (reports)
#Students should participate in the “live” on—hne lectures at least 10 tlmes for getting credits.
#Students are encouraged to participate in the “Molecular imaging training” (16:20~17:50) that follows this dlass.

RS R 0) %T%EE(

BT
L JIBIRE) (OB RN T 52
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| R FAX=T /TN =0T
| IMolecular imaging training

2
7. RalhSel. EIEE. TR
Prof. Manabu TASHIRO, Prof. Hiroshi WATABE, Prof. Kei TAKASE, Prof. Kosuke GONDA, et al.
| Vi
AIBE(I, AHMETT,
i) 3raining:\ﬁ¥“ 1st semester » =
I, thEARE CREIRE ORI e TSRl (sA PIERTE)
Intensive summer course (*Dates in August will be decided based on students’ schedule) 4
AIBE(I, AHAETT,
| Training: S8EH 538 (1620~1750) CROFA AT THFimchas (cr ) CRh0) =
| Friday 16'20""17 50 #Following Molecular imaging lectures) y
| z
BB AHMETT,
[ JEETESR Training: AR 1st semester (on line) a
I BEFEPIBE: T (IO - SUFTAVE =T R—13E (CYRIC, etc) v
| [intensive summer course (*Dates in August will be decided hased on students’ schedule) y
d
| H0EB 1L AHWETT.
AT (Molecular ima EME FIPEOTE TN S 1$W®1§1E%‘\65’// PRI IR
@’%;e TSRS e %%%I"@xﬁu g %A%E%
Positron Emlssuon Tomo hy (PET) T Optical imagin: TONTEEA TS
TrRPERTS Pton Ensgenylanogarhy PED Y Ooicp sy DALl SEALL 5
| *I\/lolecular imaging is a technique to observe and visualize hiological functional information, such as gene
| lexpression and protein synthesis, in living organisms from outside without invasive procedures (non—invasively or
minimally—invasively).
*In this class, students will learn mainly about positron emission tomography (PET), magnetic resonance imaging
(MRI) and optical imaging, etc Y
AIBE3 AHAETT,
BT I SERCBALD SCONSHECRIEEOME o
g);‘ij YT A= Ok %ﬁfﬁgﬁ EE \E—?—nﬁﬁf a”‘liﬁ id‘) FI3E {zﬁjb THASIN S FA CL \f._f._<ek
| R SRR SN SRS T AT sé":' R AL T, Eq—'[iﬁ’\@ébfdé%ﬁ'mfﬁ
hx k%nf 2 iﬁ%g (CDFBLEBEET A, Z
| AIEE (3. AHWETT,
| BTN = Ohe D EE L FIoRT . =
AT AT IR RORET — Y BT 5 R
ottt o aypts
. D—0ay7
o1) 71/12/7-—_43/7-7_/7 == T FUSA)
[ DAY1: HBELES
[ 02) D=Hias N ) N e
DAY1: “H 70O RITZ/2— B / AFREIRESE
DAY2: g%ﬁ =T/ EE<EEFRED -
DAY3: B ﬁﬁﬁPﬁ = / BT ?;ﬁ T R-RF
DAY4: EFEFWEUIZRM / EF Lot ozerT
i #/7«(/ o =
‘ 01% PETH H/_/7 5
| 02 >?=—7—, b=
03) IFEILFRL—=Y
1. Practical lectures, following “Molecular imaging lectures” on Friday.
#For the details, see the section of Molecular imaging lectures for doctoral course students.)
1. Workshop
01) Workshop for training your visual presentation skills (on line)
DAY1: Lectures and practice
02) Workshop for training your skills in molecular imaging research (hybrid style)
DAY1: Institution visits to Cyclotron and Radicisotope Center (CYRIC) / University hospital v
DAY2: Image ana|y5|s training / Dosimetry practice
DAY3: Institution visits to Research Center for Electron-Photon Science (ELPH)/ Institute for materials Yz
| FEB(L AHLATT.
TEEOD T et SHEEE Y 2, - "
e [‘_[JU’)I,J;‘{AIE{:.; R D v s Temaboha 85212 18
HEE (FHETHCE).
*Students’ performances will be evaluated based on participation and assxgnments (reports).
+Students should participate in the “live” on-ling lectures at least 10 times for getting credits.
+#Students are encouraged to participate in the “Molecular imaging training” (16:20~17:50) following these lectures.
Vi
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[(DFAA—DUTEWAREBEERIST/NR

] WIET
g #1883 ASMIETT, |
TR

/Class o) — s
suhject Molecular imaging theranostics lectures YA

2 au

w S, et HNEFEM
g%@é Prof. Kei TAKASE, Prof. Tatsuya HIGASHI, Prof. Manabu TASHIRO, et al.
=1
/Lecturer
| Yz
ZSIEE(J AT E'C'?"
BAzEEARE fZE
é'{:rm of 2nd semester
sses | Yz
e AIBE (1, ASNETT,
E3H
f

B B 43
/Day and Friday 14:30~16:10
Time | 4

FIEEI AHETT,
AT 5EE (Zoom THFBLET)

= Using Zoom (live on line Iectures)
/Classroom |
' Y
18E (3. ASIMETT,
‘—/./7 (Molecular imaging) &3, ) AARS
w0 1343 ERET A ’ﬁ)( E_% E-rcil
S (EI}"', UDE&E;@ g CEMEIDN TS
gz sk T 3
/Object 4%;: ST A %
aS':Jmmary hera nog%lcsﬁjf 2oL 7,
| radioi —thera—n BRI -
e x,s%m P %‘(@fﬁ% -ﬁ%&-é@gﬁ,ﬁa OIEBLEIBINTED, v
#Molecular imaging is a technique for observing the behavior of various molecules such as genes and proteins ina 4
AIBB (1. AHMETT.
2aik o=
FIED A A //7@;1 fELT- LT jaROER R SIOTIH LEHIRET D, -
250 efFﬁE'JL J;“E}; ) i e SRS a3 vt s e R
/Goal of J._Kbéf'._ ’—7—“73 JDU‘%}L&’&' B t?’é v
study
#To learn about the molecular imaging from various standpoints such as engineering (including device development /4
AIRB (L ADWATT,
SEENTIEEEED SREUET). =
ko o
= e S5 aff
REB: D ADERE I i
: fJE\AﬁJ{:%: ahE D e
H N BNCTOERENTZT
S e _
A ﬂ Laswés@h RELS ATAOR
= @WE AU sz A e
sy 10 — v @EIHI:
S 1 ﬁ** Cu ﬁ{fﬁ;&’ LWo52 ”'J J?
e | 2 KBS ol N —{fi,ﬁaé' SR BRI
ERTE | 45 G JE%W D
/Contents 5% EE Jf— sopr 2
; 14 % 55 L CEOMT—{AR iﬁ
M : //7;’3@5 N ewazen
i oF +HOSTIE azs‘( **QST @Efﬁ
the class The following is the list of speakers and topics (#The schedule might he changed sometimes.)
01) Kei TAKASE & Manabu TASHIRO: Introduction and overview on therapeutics in radiology
02) Keiichi JINGU: Clinical aspects of radiation therapy
03) Atsuki TERAKAWA: Basics information of particle therapy and boron neutron capture therapy (BNCT)
04) Kentaro TAKANAMI: Diagnosis in clinical nuclear medicine and treatment
05) Yoshitaka TOYAMA: Treatment in clinical nuclear medicine
06) Yoshihito FUNAKI: Introduction for “theranostics” using radioisotopes
07) Tomohiro KANEDA: Drug development and clinical application for theranostics in oncology
08) Tatsuya HIGASHI: Theranostics approach using alpha— and beta— emitters
08) Ryuichi NISHI: Molecular imaging and theranostics b
10) Yukie YOSHIL: Theranostics approach using radioisotopes of copper (Cu)
11) Kotaro NAGATSU: Development and production of radionuclides for theranostics 1 b
| AIBB (3. ASMETT,
2 b “we ol
el D" % e i i “E(Z Y e T e R
) S5 & 2, o .
BT | | 030TE iy \%%\mu ISR AT
;Eevt:tljt'on #Students should participate in the live on-line lectures at least 10 times for credits.
#Students are encouraged to continue to participate in the “Training” following the lectures.
%
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I8 VBT
s FIEB(F. ADIATYT.
/Class | =

subject | Quantum biology lectures (for dostoral course students) &

3 tEHEE. AR BRFE,
%‘%Tﬂ%’l Prof. Kohsuke GONDA, Prof. Tetsuya SUHARA, Prof. Manabu TASHIRO, et al.
=]

/Lecturer |

Z'SIEElJ )\7),&/‘5”(?
B & HAR T Hy
/Term of En’

d semester
Classes

KIEE (3. AT /E"CTT

BiAiEH -

8] AIEH 45 CEEOTBFEGRFEN ——U 71D 2DhLlChEE )

/Day and Thursday 14:30~16:10 (" Quantum bio-imaging training” will follow at 16:20~~17:50)

Time | W

FIEB(E. ANLETY.

. ZoomiSEE VAU SAUER

2 DAYR2(IFBEF v/ SATERTE

/Classroom|  won line lectures usmg Zoom ete. (live or on—demand)
| *Day02) will be done in New Acbayarma Campus

| FIEB (3. AJWLETT.

I'® F & e % (Quantur biology) 1 (3. 2 F OILFEBE(ERICIIBILIZIER O £dn EE(«.tbbn‘g" ﬁfﬂ’/ﬁi—?—
) @E?sr?]?—[uifﬁﬁé?&?l‘ﬁﬁbt%ﬁu\?ﬁﬁ?’J\biumﬁiﬁ]ﬁﬁ’“@@i‘ﬁﬁ&ﬁﬁbb‘tu_L,J:Dt R D T
éﬂ'ﬂt’ﬂﬂg . [&FHEdnq A= (Quantum blo—lmaglng)J[ Fhan ﬂ'?—’é%’rtbnﬁffﬁ?&ﬁﬂ‘Tinnfﬁ.gw—fﬁﬂ:’&
B E?E@“%ﬁnmﬁ’r T3 BrEn DB DIEL CE B fe o TN e
b basalc T o ) BEBER HimERL BEDURITL) 7 (Y i B
e | mﬂMRI Efﬁﬁ‘MRl ETEONICLZB/NRASLIEY ST —738) aE B2 ITon 3,
oo’ | [SOHBTE. R LT DT A B Ne R (B 1 R C I B AL S/t S DR

VO
Quantum biology (/quantum bicimaging) is a new acadsmic field that aims at fundamental elucidation of “life %

FIEB(E. ANRATY.

FIED ETEGHFOLUBTE G AU OEA S LSRR ORI IER CS A IO 2 EaE1E Y.
;ﬁ'hi@jf% To become able to understand and evaluate the basic principles and applications of quantum biology/bio—imaging.
Goal of
study
Vs

Z'SIEE(J )\7]1.\/5'(‘9”

3’33’3&?’TU'%—WU)?E’EMT(;%’D’?T@“% KIEFZEQZEREAABENHUET.) R
01) EHE=H-BRFE: [O—2OHRBE1 /ruﬁbza//tﬁlsb‘:ﬂ%)\FﬁJ
0) BEHHRAERw: Fﬁ&zsbtJr 15
08) BEHEABR: THADEON - (A= 185
04) %%‘f—f_ AR ri?iunﬂ—?—fﬂhmﬂ
05) xEB s?‘ LISubk T — b ERAUCBIEEYF:
EFCY i%“?@b\f BElITonE)
06) m;m ﬁﬁ’fmm&ﬁ%t\r_ﬁ A= T
rvzu@mg/&r‘zﬁnmr MRI&’;EIRJ
07) &)lE: U —DBEEFADIGH:
F%W% ! f%?ﬁm(mﬁﬁﬂimtﬂ)ﬁi&% %Iﬁff%%féﬁ*ﬂﬁ?’&
= 08) +nséﬁa** ERF s?t/b‘—t(;fﬁm\

E}-@-'—%E ? -'j- TH’:DD’EML. ﬁ

eETE | & )\ﬂlﬁﬁﬂﬁ i e

# ‘ [ZEE 2T —LORG2F e iRS s xﬁ?%‘fs%ﬁﬂ?—«‘i?b\b EFITEIE T~
an | [0) HFEZEE: RS —F—EREBE LR AT )

progress | 1) iEQUNE: BFRA(CELOL o ABHSE NS

s fES(E‘H?cT'J;?i(JEﬁ‘g*EEnn@%f =

the class 12) LUEHE Faa: B ISINEI
8 FiERmE A L\'C__Z;b\ﬂub‘bibéfﬂﬁ?}f&ﬁ*gﬂﬁD\E‘J

13) ZEHESR: /S JEOEFHFHR Ral:

[SF TRV TEE JUA*E@%E&;W?%J
12) BAEE SeNFEOLHORT NP AUEE:

B F NFOHPIUEIS DOSLLIERRICENT T
15) AEE{eBAE: T o
*QST;E#*%?E.%&* FEHIF #OSTEIETEERR

The following is the list of speakers and titles in English (#The schedule might be changed sometimes.)
01) Kohsuke GONDA & Manabu TASHIRO: Introduction of class / Introduction of synchrotron radiation science
02) Kentaro FUJI##: Introduction of synchrotron radiation science . Z
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ST s S B~ (SHER) pdf, 2 40—/ LIEEZRES SR
2022 JPG, Bl HFAA—SUHT LRSS L 1.IPG, B R AA—TH LIRS L

2.JPG, [El HFAA—C T BREE 1.IPG, B HFA AU TR SAR
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https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E3%82%B7%E3%83%B3%E3%83%9D%E3%82%B8%E3%82%A6%E3%83%A01.JPG
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E3%82%B7%E3%83%B3%E3%83%9D%E3%82%B8%E3%82%A6%E3%83%A02.JPG
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E3%82%B7%E3%83%B3%E3%83%9D%E3%82%B8%E3%82%A6%E3%83%A02.JPG
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E7%89%B9%E5%88%A5%E8%AC%9B%E6%BC%941.JPG
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E7%89%B9%E8%AB%96%E3%82%B7%E3%83%A9%E3%83%90%E3%82%B92022.JPG
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E7%89%B9%E8%AB%96%E3%82%B7%E3%83%A9%E3%83%90%E3%82%B92022.JPG
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E3%83%88%E3%83%AC%E3%83%BC%E3%83%8B%E3%83%B3%E3%82%B0%E3%82%B7%E3%83%A9%E3%83%90%E3%82%B92022.JPG
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E8%A8%BA%E6%96%AD%E6%B2%BB%E7%99%82%E8%AC%9B%E7%BE%A9%E3%82%B7%E3%83%A9%E3%83%90%E3%82%B92022.JPG
https://provost.bureau.tohoku.ac.jp/eval2020/system/files/%E5%88%86%E5%AD%90%E3%82%A4%E3%83%A1%E3%83%BC%E3%82%B8%E3%83%B3%E3%82%B0%E8%A8%BA%E6%96%AD%E6%B2%BB%E7%99%82%E8%AC%9B%E7%BE%A9%E3%82%B7%E3%83%A9%E3%83%90%E3%82%B92022.JPG
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