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Molecular characteristics of malignancy

e Proliferation e Receptor expression
e Hypoxia e Transporter
e Glycolysis expression
e Phospholipid synthesis ® Antigen expression
— Fatty acid synthase e Apoptosis
— Choline metabolism e Gene delivery

e Angiogenesis e Multi-drug resistance
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Time activity curve of different types of HCC in FDG accumulation
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簡報者
簡報註解
K1 lower than normal liver tissue; K3 is increased in malignant tumors; 45% of HCC showed similar K4 to surrounding normal liver tissue; visualization of HCC depends on phosphorylation and dephosphorylation.


Acetate is a precursor of acetyl-CoA

Experiment: 1-[!*C]Jacetate is converted to
1-[!C]acetyl-CoA by cells

H,C-4COO- + CoASH

ATP )Iacetate thiokinase
AMP + PPi

14
H,C=C—SCoA
o)
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l1C-acetate vs. 1°F-FDG scan

il L 11C - 18F + fGipsy
(29/55) ES) (19/55)




Hepatocellular Carcinoma
(=< 3 lesions, size > 1.8 cm) 32 patients, 55

re—

lesions

Lesions

Percentage

U C-Acetate +ve ' FDG -ve 29/55 52.7%
"o Acetate + °FDG both positive 19/55 34.5%
HC-Acetate -ve "FDG +ve 7/55 12.7%
" C-Acetate -ve "°FDG -ve 0/55 0.0%
Total "FDG positive (Sensitivity) 26/55 47.3%
Total ' C- Acetate positive (Sensttivity) | 48/55 87.3%
Either ''C-Acetate or '*FDG posttive | 55/55 100.0%
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e An essential nutrient;

e Transported through choline transporter
Into cells;

e Phosphorylated to phosphoryl choline
by choline kinase,;

e Trapped into phospholipid pool.

e Correlated with cellular membrane
phospholipid synthesis rate indicating
proliferation.




Choline metabolism 1n cancer

e Overexpression of choline kinase In
multiple tumor cell lines;

e Choline kinase increased In breast ca,
colon ca.



Lipid metabolism in cancer cells

e Overexpression of
fatty acid synthase
(FAS);

e Overexpression of
choline kinase
(ChoK)



簡報者
簡報註解
Overexpression of fatty acid synthase (FAS)-acetate in cancer cells is for synthesis of fatty acids and lipids.


18F-Choline was synthesized in two steps as
reported with some modifications (scheme 1)

BE—K 222/K*

CHyBrp > '°FCH,Br
MeCN, reflux
18

CH- F

| BFCH,X K CHs

N > |

i} C/ \/\DH C18, room temp. ,,NJF\/\
3 HaC™ - OH
X: Bror OTf
Scheme 1
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e The recovered [18F]fluoride was passed
through QMA.

e The eluent (vial 1) was used for elution of
the absorbed fluoride.

e The reactor was then heated (110°C) for
2.5 mins and the solvent evaporated to
dryness.

e The residue was dried by azeotropic
evaporation with dry ACN (vial 2) to ensure
complete removal of water.



e Temperature of reactor was set to 65 C.

e CH,Br, in dry ACN (vial 3) was then added
to reactor.

e During reaction the unreacted CH,Br, and
product (CH,Bri8F) were vented to three
silica cartridges connected in series.

e CH,Br18F was delivered to the dry
tC18 cartridge which was loaded with DMAE.

18— +
F/K.222/K

CH,Br, - 1BFCHzBr
MeCN, reflux




e After the reaction, the tC18 cartridge was
washed with ethanol (vial 7) followed by
water (vial 8).

e The final procuct, [18F]fluorocholine
retained by CM cartridge (connected to tC18
cartridge) was then eluted with saline (vial 9).

1BF
CH-, .
| BFCH,X LCHS
- |
’ C/N\/\DH C18, room temp. ,,NJF\/\
3 HaC” - OH
X:Bror OTf
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( 5 failure and 25 success )
Success rate of synthesis 83.3 %
EOB 2 %
Time duration 40 mins
Radiochemical purity > 90 %




F-18 Choline in HCC research

NTUH IRB passed on 8/29/2008
NSC grant approved since 1/1/2009
DOH approval on 4/21/2009

15t case enrolled on 7/17/2009

Totally 9 cases enrolled till 11/25/2009




HCC FDG PET scan




HCC F-choline PET scan







& A: Nguyen Cong Duc

~14:F - Cho Ray Hospital, Unit of PET-CT and Cyclotron.
HEA: 208 EHﬁZB F028548330%)
4+ : Kai-Yua B ElT) <tzenky@ntuh.gov.tw>

Dear Dr. Kai-Yuan Tzen,
At first, I would like to send my warmest regards to you and your colleagues.

| would like to introduce myself again. I, Nguyen Cong Duc, have been working at the Unit of PET-CT and
Cyclotron, Cho ray Hospital, Ho Chi Minh City, Vietnam. Now | would like to write to you for your assistance:

Dr. \}..u\t..u nl.iC‘I'if.‘, Son, Director of Cho ray uG'"vf}i't'iil and Dr. “Gai‘i.‘. Hoa Hai, Head of DCp""l.l"l‘iC"l' of Lratm and
Scientific Research had visited your institution and they are interested in the production and applications dw
We desire to develop this new PET radiopharmaceutical in our hospital.

Therefore, | wc ion of F-18 Choline and |
would like to line and the other PET

radiopharmaci pase let me be informed
the situation, tt u about my study.
And I also woul .arch this year and at present

we are only proc
Please send
I wish you and y
Thank you ver
Nguyen Cong D
Vice Head,

PET-CT and Cyclo

CHO RAY Hospit
201 B Nguyen Chi

Teephone: +84-5 12/1/2009 — 1/31/2010

Fax:
Cell phone:




Thank You Very Much
for Your Attention
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