2.1

(endocrine system)

cerebral cortex

( b

(Central nervous system,CNS)

Parietal lobe
Arachnoid

Superior sagittal sinus

Ventricular system

Frontal lobe

Occipital lobe

Cerebellum
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? 2 4
frontal,parietal,temporal occipital
0 (neuron)
(nerve fibers)
cerebral cortex 2 10
|
2.1.1
frontal lobe ? prefrontal cortex
(motor  system) motor cortex
( motor cortex
' ? I
)
parietal lobe
temporal lobe )\
occipital lobe
(cerebrum)
' basal ganglia (thalamus) '
(hypothalamus)
pons medulla oblongata
“uw g cerebellum? 5 4posterior fossa
cerebrospinal
fluid

scan !



I"Vascular(

)

1. Infarction ( )

Thrombosis ( )

- Embolus

2. Hem

orrhage ( )

3. Arteriovenous malformation (
4, “Aneurysm

I Neoplasm(

)

1. Primary ( )
Gliomas ( )
- Glioblastoma multiforme
- Astrocytoma
- Medulloblastoma
- Oligodendroglioma

- Ependymona
- Intracranial extracerebral tumors
- Meningioma ( )

- Acoustic neurinoma
- Pituitary adenoma

2. Me

Cramiopharyngioma
tastatic ( )

Most common primary:

01

8605
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- Lung ()
- Breast ( )
- colon
- Malignant melanoma ( )
[l Traumatic ( )
1. Menigeal hemorrhage ( )
- Extradural hematoma ( )
- Subdural hematoma ( )
- Subarachnoid hemorrhage ( '
2. Intracerebral hematoma ( )
3. Contusion
IV Inflammatory ( )
1. Focal cerebritis
2. Brain abscess ( )
3. Meningitis ( )
4. Subdural empyema
5. Granuloma
V. Congenital defects:
- Hydrocephalus ( )

- Porencephalic Cysts
- Arachnoid Cysts

(etiology)
BBB

20,000 ) simple diffusion
pinocytosis (active engulfment by vesicles in the wall) BBB



1

carrier-mediated.-transport
BBB {

brain parenchyma BBB

BBB {

{ 3
1 simple diffusion

[

{
2.
3. (17)
2.1.3

( nuclear medicine brain
imaging, NMBI)

BBB
(static image)
(dynamic imaging)

= 0o e



NMBI I
BBB
I NVBI I
-99
-99 !
« ( /
Tc-99m
“Te- (Na“°"Tc04)
NMBI generator
Te-99m
I «
/

Tc-99m DTPA Tc-99m Gluceptate

« tumor/blood tumor/normal  brain
(1 ! 3-4
2
00"Tc-gluceptate
NMBI “““Tc-DTPA 00"Te-gluceptate
(3 , )
"
I -99 )

lodinated (1-123) amphetamines
«
lodinated amphetamines (
1231-N-isopropyl-p-iodoamphetamine)



19

F-18,C-11 labelled Deoxy-D-glucose (PPG)

D-glucose( DDG)

(19)

(premeability)

°°“Tc-HMPAO

F-18 c-11 deoxy-
»
(PET)
phosphorylation » hexokinases
glycolysis
PETT«

00mTc-HMPAO

HVPAO Amersham International 1985
Tc-99m
(lipophilicity) BBB
(stability)
x-raydiffraction Te(V)
1
4 i{ ' ooxime

(lipophilic) (20)

2.2

OOraTc-HMPAD X-ray diffraction
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invitro
(aqueous media) N
(hydrophilic)
lipophilic ) BBB (21)
lipophilic (hydrophilic)
6 (22)
m S ﬁ/N_>_
I%}\II/ ———{\ e
Tc N—O 0—N
N/ \~
“N N
-
Ny
Tc-HHPAO secondary complex
2.3 Tc(V)m :
(primary complex) ( econdary complex)
00,“Tc-HMPAO aqueous
media
! | S Y
85 w 1/2
Tc-99m elute generator ( 2 )
I (ethanolic
media) ethanolic media
aqueous media 90 o

90 (23)



21

oo lc gga=star ? due ao-dNed
a5 T HNRRO « et?a"iclic Z‘lacla y* %
etrerdic T
iNn \Jiatoo iN
Vivo
(Sprague-dawley rat)

d,1-HMPAO
meso-HMPAO
d,1-HMPAO
(toxicity)
( 00"Tc-HMPAO 14 dose
14,000 vial 10 kg
( (24)
, treat
mend ( '
SPECT («
1231-IMP,
201T1-DDC,133Xe 2.4 (25)
£ ) 33

t*nr mi3
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"1 c—HM * PAQ >33Xe

2.4 fhs 0C”Tc-d, 1-HMPAO a «a
00wl c-HMPAO 2
10
|2 , 51 4,
1231-1HP (26)
i TI I I | 1 1 T | | = T! | I I I I 1 [ |

QQmT MPA0
c—HMPA
= ﬂ e

N/\

0 2 4 6 8 1012141618 200 2 4 6 101214161820

min. min.

2.5 00“Tc-HMPAD 1231- IMP
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»l! BO“Tc-HMPAO 2 grey  matter
white matter #(25)

2.6 00"Tc-HMPAO

UomT c-d, 1-HMPAQ 7

2 (4)
2.1 0QraTc-d,1-HMPAQ 2
( % total dose ) (4)
()
20 45 60 150
1 6.1 6.2 6.1 5.5

14.5 13.8 13.3 11.2
23.7 22.4 21.3 17.5
22.4 23.2 24.1 26.3
2 6.7 8.9 10.4 19.4
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a
absorbed radiation dose 8
absorbed radiation dose ]
4
2.2 absorbed radiation dose (4)

Absorbed radiation dose
(mGy/500 mBq)

34.7
21.3
1B.5
13.7
8.9
7.8
5.9
5.4
4 3.8
3.2
0.6
2.1

in vitro glutathione (GSH)
lipophilic hydrophilic

**“Tc-HMPAO SPECT

( rCBF)
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[ »
“*4Tc-HMPAO « «

homogenous cerebellum « «
tumours « " (28)

2.1 Q0nifc-HVPAO

migraine «
(29) 2.8

2.8 « QOnilc-HMPAQ ' ' migraine
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Epilepsy  ( ?) localization
mesial, lateral anterior temporal cortex (30)

2.9 00" Tc-HMPAO ' " epilepsy

Dementia ( )

syphilis,anteriosclerosis,tumours,hydrocephalus,
multiple sclerosis,virusencephalitis

(28)



2.10

«

21

00“Tc-HMPAQ m3 dementia
“““Tc-HMPAO till Vv
' ((
I (31)
(platlet) (thrombosis)
8
((



2.2
2.2.1

2.2.1.1

150 keV 4

scintillation crystal

sensitivity

2.2.1.2

26

ot

A » N &

deposits standard

150 keV ,
gamma scintillation camera
collimator

(monoenergetic energy)

150  keV
well-type
25 keV MeV

(

(physiochemical condition)
5000
glomerular filtration
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reticulo
endothelial system ( )
Xe-133 Kr-81m
2.2.2 ? (Mechanism of localization)
2.2.2.1 Active transport
2.2.2.2 Simple diffusion
AN ‘2 1 . I %
"Blood Brain Barrier (BBB)"
BBB (
) 1
(neoplama) (infarction) " (space)”
BBB I I
( )
e.2.2.3 Capillary blockage
capillary bed
capillary bed
' !
pulmonary embolism
scintillation

camera ! I(
microemboli
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2.2.2.4 Phagocytosis
Phagocytosis

« 7 . n ) 7 <
reticuloendothelial RE) | RE
( 85 % ( 10 % )
( 5 %)]
RE
RE
( *°“Te-sulfur colloid)
scintillation
2.2.2.5 Cell sequestration
' sequestration
2.2.2.6 Compartmental localization
(cerebralspinal fluid.CSFH CSF
' CSF rhinorrhea
41 ) (gastrointestinall system,GI) 3
2.2.2.7 Antigen-antibody complexation
(
1-131) antibody antigen
antibody monoclonal antibody

(MoAb)(18)
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2.2.3 i -99 (°°“Tc Radiopharmaceuticals)
d
I «
(metabolic disordor)
I i -99
" Te (TLle =6.02 hr)  single-photon emission
1406 keV i 99

(Nal crystal camera)

( Tc04,TcOe 2He0,TelL )

2.3 Tc-99m core Te
-99

4 VI TcO~4 | )

tV Tc03+:trans-TcOe+: TeN2+

+ |V TcO(OH)+ ; Tc(OH)eat

+ 1] Tcd+

t | Tc+

-99
C I
-99 i

p-decay 99 (""Mo)



>0 32

0.25

0.
48 0.94 0.62

0.88 : 0.922

0.78 0.74 0.410
1.234

0.0406

0.0021

2.11 o-(8cay 99 <“mo)

("’Mo04Z~)
"generators”
generator
(reducing agent SnCle)
antioxidant stabilizer
7 CTe(VI)] ( Tc(V),
Te(IV), Te(1ll)  Te(l)ati reducing agent)

(stoichiometries) Te(V) Te(IV)
- ( TcOLn,TcOeLr, TcO(OH)L
TcECelnld ) ( Te(ll1) Te(l)
( TcLn,Tceln )

reaction mixture
1
1 (polynuclear)

carrier-free  Tc¢-99  carrier
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T¢-99m T¢-99m
10~7 10-5
( )
-99
3 Te-99m
Nal ' resolution
2

L technetium-tagged radiopharmaceuticals

(native molecules)

““Te-sulfur
colloids reticuloendothelial system
macroaggregated albumin (00,“Tc-MAA)Ti
(00n>Tc-RBC) blood pooliia )
" Te soft
tissue

2 technetium-essential class



34

(functional groups)

(technitium core configuration mono
meric polynuclear)
{
HPLC
'l
technetium-essential class
blood pool
blood plasma
matrix
( )
(endothelial)
blood plasma

A

B0-90 °A

plasma protein ( , )



plasma protein
(blood  reservoir)

fluid
2
B, RTINS

15 @
®
7 o
AR
L

' 2.12
( 8 °A)

( 3.0 °A) (

passive diffusion

3

3.8 °A
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active transport enzyne systems carrier
protein carrier protein
active transport

mediated transport carrier proteins

(1)
(2) passive diffusion
3)
(4) active transport

I n I* 8 0A

organelle

gap
junction

X/VO AAAS 3
/0

orxIxyx/ IXIXIX/0

b b SN

/O/WV s IS N
ANANCO ONN\N
ONNANS /\/\/\/o CIXIXIXT  1viviyo
ONNANANS ANANO NN/ ANANO
IO NI NN AN

2.13 gap junction



V
gap junction ?
A

gap junction
Cal¢ 10~7
Calt 5 X 10-

(1) lipid, solubility

(2) hydrated volume

(3) ionic charge

(4) protein binding

(5) target site affinity

(Brain imaging)
00mTe

BBB s TO—

3

15-20 A

gap junction

Ca2+
gap junction

blood-brain barrier
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A) brain tissue

) bloodstream

) blood cells

) capillary wall
endothelial cells
(tightly joined)

(E) basement membrane

(F) glial feet (fatty

sheath) extending

from astrocyte cells.

(
(8
(©
0

2.14 blood brain barrier (BBB)

Il 1946 Krogh '~ BBB fluid
(extracellular fluid ECF) «
(33) Oldendorf (34) Crone (35) «

BBB

¢ BBB
( glial foot)
fluid
glial foot BBB
fluid luminal
(endothelial) (cytoplasm)

(36)
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2.2.4 vV 7 (Radiopharmaceutical quality
control)

(formulation)

{(
Sfi(
2.2.4.1
(Biological purity)
(sterility)
(apyrogenicity) ( Food and drug
administration)(FDA)
(Sterility)
i
L. Autoclaving
121 18
15-20
2. Filter membrane
(labile)
0.22
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4,
L.
(USP XXI)
fluid.  thioglycolate
media(FTM)
(3 14 )

2. Automated radiometric assay
LEC-glucose
|aCOe automated
radiometric assay system 24
radiometric assay

COE
77 (Pyrogenicity)
30 2
1
gram-negative " (endotoxin) "

(250 °F) 30
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\f
L.
3 (« 1,2 3
T O T I R A
[« 1.4 °c
5 3 8
0.6 °C
3.7 ° USP
2, LAL
USP- XX Liinulus
amebocyte lysate (LAL)
LAL aniehocyte (horseshoe
crab) Limulus polyphemus
LAL
LAL
L. in-house
2, 0.1 ml
3, LAL 1
4,
5,
LAL 1 50
2.0.4.2
[
[«
(radionuclidic purity), (radiochemical purity)

(chemical purity)



1-124
Te-99m

Number of Counts

)

& o e . — —— ——"— — o i g Y i,

d (
' 1-123 Mo0-99 L

Principal Photopeak
(140 keV)—>

Compton Region

(target)

50 100 150

Photon Energy (keV)
2.1 TC-991D

1131

42
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1-123

Mo-99 Mo “Tc generator
Mo-99 generator
0.15 uCi 00Mo-"“nic
generator Mo-99
Mo-99
L. the lead, shield method

(4 241|6) Mo-991 | 1/41,? N
Tc-99m (140 kev) 12
Mo-99 (740 780 keV)W
Mo-99 dose calibrator dose calibrator
Mo-99 conversion factor )
Mo-99 dose calibrator
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2.16 Mo-99 lead, shield method
2. the alternative Mo-99 assay method
0-99
§ Cs-137 well type gamma - ray

spectrometer !
600-900 keV 2.17 !
generator generator vial
Cs-137 662 keV !
!{ '
Cs-137 Mo-99 4.25
! Mo-99
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600 keV 1000 keV
|
8
0 200 poms 600 8(;0 1000
2 : X keV 3 2
Zun 2177 n111ta113uﬂ11u503345mm1mLwanwﬂ1uﬂm Mo-99
1
generator fission-production Mo-99
fission-by-product ? elute
generator » 1-131,2r-99,Te-132 Ru-103,Sb-124,
Cs-134 Rb-86
! (USP XXI) 05
) T¢-99m 2.5
2, (Radiochemical purity)
! ( 99 0991 »
T¢-99m 2
(free 00"Tc0%-) -99m (Hydro
lyzed,Reduced Tc-99m)
Tc-99m 1-131
' 1-131
2
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2,
radio
chromatography TLC 8
' i support medium 2 cm,
I
( Lem) capillary force
3-
"solvent fronfBW I

solvent front

radiochromatogram scanner

GM counter
It NaKTI) (MCA)
i
( I
radiochromatography
(labelling)"
= 100% - (% )

=100 %- ( %free ooTc0~44% HR-*“"Tc)



A A « W A «
« « ,
|
H (
3. « « (Chemical purity)
(uniform)

« ) «
breakthrough ) «
““"Te-sulfur colloid

d
colorimetric assay
100 | v /5 Ald+
generator) « generator
2.3 I Tc-99m
Tc-99m generator
(Nai°“Tc0+) 4 I
"0"Tc04~ i
) Tc-99m

47

1

)«

i «

« generator
99 ( alumina
«
RE
generator
«
(

«
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2.3.1 -99
99
TC-99B1 " (kits)"
if ,
Te—99m
L. Sodium borohydride (" )
2. Stannous ions in acidic media (
)
3. Electrolysis { )
4, Ferrous(l1) ascorbic acid
; 24
(kit) T¢-99m
(
(Rh,Mn)
U e > o H o+ Qe
stannous stannic
on on

8"Tc04* + BHA + 3¢" <z======m> “°pilc(IV) 4 4HO

200°Tc04” + 16H4 + 3 24 ========> 200"Tc(IV) 4 3Sn*4 48He0

(chelate)
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Reduced + chelating — =======2> Tc-99m (1V)
Tc-99id Substance Radiopharmaceutical

Tc-99m
[ (ultrasonification)M

] I
23 ) N2 On c04

generator Tc-99m
(<10~" M) 2 ! | ?
2t kit

2+[T¢-99t0 10e

Te-99m reoxidation
kit |
Te(lV)

2.3.2 -99m

Tc-99m ,
Tc-99m
99 ' Tc-99m
2 (
(Free Pertechnetate)
reoxidation Tc-99m

I I
kit
kit I
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it "3 '
antioxidants
(Sodium ascorbate) ft (gentisic acid)
99 (HR-00"Tc)
Tc-99m
"Hydrolyzed,reducedTc-99m" (HR-“*“Tc) |
=99 1 TcOe
24 Tc-99m kit
99
HR-00"Tc
L. 00n>Te HR-***T¢
99
2.
RE (liver) (spleen) (Bone
marrow)]
-39 Tc-99m
L3

1. "Free" OU‘Tc-pertechnetate
2. "Hydrolyzed"  Tc-99m ( reduced Tc-99m
99 2t)
3. Bound Tc-99m chelate
99
99

-99 (bound
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