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SUMMARY

STUDY ON PRODUCTION OF '"Lu AT DALAT NUCLEAR RESEARCH RECTOR
PART 2: STUDY ON DISTRIBUTION AND ELIMINATION OF ""Lu -EDTMP
PHARMACEUTICAL IN ANIMALS (WHITE MOUSE AND RABBIT)

Ethylene-Diamine-Tetramethylene-Phosphonic acid [EDTMP] labeled with '""Lu forming
""Lu-EDTMP has been preparated in Nuclear Research Institute. Study on distribution and

elimination of '’’Lu -EDTMP pharmaceutical in animal (white mouse and rabbit) carried out

in the Center for Research and Preparation of Radioisotopes, Nuclear Research Institute and
Hospital 175 of army in Ho Chi Minh city. The received results showed that '’ Lu-EDTMP
concentrated in bone (>80%) and eliminated from blood after 5,4 days.

1. MO PAU
Ethylene-Diamine-Tetramethylene-
Phosphonic acid [EDTMP] 1a mot hop chit
héa hoc di dugc nhiéu noi trén thé gidi st
dung dé danh diu véi dong vi phong nhu
2y, Sm, ""Lu dung vao muc dich diéu
tri cac bénh tén thuong md xuwong; trong d6
¢6 ca bénh ung thu di can xuwong [1, 2].
Trudc khi cac duoc chét trén duogc str dung
lam sang (chin doan va diéu tri trén bénh
nhan), cin phai c6 nhitng thir nghiém danh

gi4 vé chat lwong thudc cling nhu sy phan

bd va kha ning dao thai trén dong vat thi
nghiém.

Trong cong trinh nay, chiing t6i trinh bay
két qua kiém tra su phan b va dao thai cua
dugc chit phéng xa ""Lu-EDTMP (san
xudt tai Vién Nghién ctru hat nhan Da Lat)
trén dong vat thi nghiém va dinh hudng cho
vi¢c rng dung 1am sang.

2. THIET BI, DUNG CU VA HOA CHAT
2.1. Thiét bi

- May do hoat d6 phéng xa lidu cao
Capintec cia My, dai do tr 0,001-
80.000mCi
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- May do hoat d9 phéng xa, CR- 127,
Capintec va ISOMED 2000, M¥

- Hé phd ké gamma da kénh cia héng
Ortec, My

2.2. Dung cu:

- Céc loai cbe thiy tinh chiu nhiét: 50mL,
100 mL, 250mL; binh dinh m@c 50mL,
100mL; pipete, micropipet déu cia cong
hoa Lién bang Drrc.

2. 3. Héa chit:

- Dung dich ""LuCl; duoc diéu ché trén 10
phan ng hat nhan Pa Lat, c6 hoat do
phong xa riéng la 8,4mCi/mL

- EDTMP c¢6 d6 sach p.a do Organic
Process Research Group ctia hang Dow
chemical Co., M§ san xuét.

- Axit HCI dac, 37% cua hang Merck, cong
hoa Lién bang Dtrc

- H,O, PA. dac, 30% cta hang Merck, cong
hoa Lién bang Dtrc

- Céc hoa chat va dung méi khac déu co do
sach tinh khiét phan tich (p.a.)

3. THUC NGHIEM

3.1. Phian &ng tao phirc cia ""Lu véi
EDTMP

ALk

Hinh 1: Céng thirc tao phirc ciia "’ Lu véi EDTMP [3,4]
Trong phan tt EDTMP: Nguyén tir N trong
nhom amine con mot cdp dién tur ty do nén

c6 kha nang cho dién tir, do d6 khi tuong
tac voi ion kim loai N sé& tao lién két phéi
tri. Con nhém —PO;H, la acid hai nac
nhung chi c6 nic thir nht twong déi manh
nén H kha linh dong va d& dang tach ra dé
tao lién két v6i cac ion kim loai. Ion '’ Lu
c¢6 cac orbital tréng co kha ning nhan céac
cap dién tir ty do cla phéi tor nén phirc tao
boi EDTMP véi '""Lu kha d& dang.

3.2. Qui trinh danh diu cia hop chét
""Lu-EDTMP

Quy trinh danh diu duogc thuc hién trong
Box chuyén dung c6 che chin phong xa va

¢6 thong gio (Laminer) ciia My.
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TAt ca cac dung dich da chuén bi va dung
cu duoc dua vao box diéu ché. Dung pipet
tur dong lay mot lwong dung dich phong xa
"TLuCls ¢b néng d6 0,06mmol/ml cho vao
dung dich EDTMP. Sau d6, dung dung dich
HCI1 0.1M, NaOH 0.1M dé dwa gia tri pH
cta hdn hop dung dich danh diu vé pH =
8. Didu chinh thé tich cua hdn hop dung
dich danh diu bang nude mudi sinh 1y dén
Iml. Lic va dé yén 30 phat & nhiét do
phong.

Sau khi danh déu dé tao hop chit '""Lu-
EDTMP, chung t6i tién hanh kiém tra hiéu
sudt danh diu bang sic ky gidy.

3.3. Khao sat sw phan bé '""Lu-EDTMP

trén chudt va thé



- Pha lodng thuéc phong xa '""Lu-EDTMP
bang NaCl 0,9% dén ndng do
100pCi/100pl(1 mCi/ml) dé tiém vao
chuot.

- Tiém vao tinh mach dudi mdi con chudt
100ul duoc chét (100pCi); ghi lai thoi gian
tiém theo nhom (mdi nhom 3-5 con).

- Thoi gian iy mAu sau khi tiém cia céac
nhom chudt 1a: 2 gio, 4 gio, 24 gio, 48 gio
va 1 tudn (5 nhom chudt).

- Khi cac khoang thoi gian, md chudt iy
cac co quan ndi tang cho vao 6ng nghiém:
gan, lach, than, co, xuong, phéi, tim, mau,
rudt, da day, bong dai, xac chudt, duoi.
Tién hanh can, x4c dinh khoi luong tirng bo
phén; sau d6 do hoat d6 phong xa.

- Léy thé tich 100ul (dung bang thé tich
tiém) dugc chat '""Lu-EDTMP cho vao chai
NaCl 0,9% tao thanh 25ml; sau d6 cho vao
3 6ng, mdi 6ng Iml dung dich trén, do hoat
d6 phong xa trong ting 6ng (lam chuén).
Mau ciing duoc cin va do dém nhung tong
hoat d6 trong mau duoc tinh toan béng 7%
trong luong co thé. DPdi véi co tinh bing

40% trong lugng co thé. Dbi véi xuwong
tinh bang 10% trong luong co thé (theo tai
lidu TAEA Tecdoc 649) [5]. Téng hoat do
tiém vao co thé chudt duoc tinh béng hoat
d6 trong xyranh trir di hoat d0 tai vi tri ti€ém
cua duoi.

4. KET QUA VA BIEN LUAN

4.1. Phan b6 ""Lu-EDTMP trén chudt va
tho

Duoc chit phong xa '""Lu-EDTMP duoc
diéu ché tai Trung tim Nghién ciru va Diéu
ché déng vi phong xa, Vién Nghién ctru hat
nhan d3 dugc Vién Kiém nghiém duoc, B
Y té va Trung tdm phan tich, Vién Nghién
ctru hat nhan kiém dinh va danh gia chit
lurong dua trén cac tiéu chi sau:

Do sach hoa phong xa: 98,5%; dd sach hat
nhin: 99,9%, hiéu sudt tao phuc '""Lu-
EDTMP> 85%, d¢ vo khuan: dat, chi nhiét
td: dat, pH dung dich: 8.

Tur két qua danh gia trén, chung toi tién
hanh thi nghiém, khao sat sy phan bd cua
""Lu-EDTMP trén chudt va tho. Két qua
dugc trinh bay ¢ bang 1, hinh 1 va hinh 2.

Bdng 1. Két qua phan tich danh gid su phin b '’ Lu-EDTMP & chudt

% hoat do tiém vao (Hoat do tiém/co’ quan), n=3

Cic bd phan Lé 2h Lo 4h L6 24h Lo 48h Lé 1 tudn
Mau 023+003 | 041+032 | 0,10+£0,01 | 0,08+0,10 | 0,01 +0,007
Tim 0,11£0,04 | 044+0,60 | 0,06+0,02 | 0,05+0,02 0,05 + 0,02
Gan 1,38+1,80 | 1,94+1,66 | 7,52+434 | 9,55+4,72 0,12 + 0,08
Than 6,98 3,13 |13,46+12,53 | 1,33+0,64 | 1,36+0,67 0,61 0,21
Phi 0,19+0,12 | 020£0,10 | 0,14+0,12 | 0,19+0,12 0,06 + 0,01

Co 1,86 1,26 | 3,98+275 | 3,70+3,05 | 4,76 +2,80 4,14 +3,36
Da day 1,10£0,92 | 1,19+0,12 | 1,42+0,58 | 1,42+1,12 0,15 + 0,08
Ruot 0,07£0,07 | 0,12£0,15 | 0,11£0,09 | 0,18+0,10 0,04 = 0,03
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% hoat do tiém vao (Hoat do tiém/co’ quan), n=3

Cic bd phan Lé 2h Lo 4h L6 24h Lo 48h Lé 1 tudn
Lach 0,13+£0,09 | 034+0,27 | 1,24+0,85 | 6,18+5231 0,04 + 0,02
Xuong 447+1,78 | 13,35+6,72 | 16,29+5,37 | 15,88 10,35 | 36,74 + 18,35
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Hinh 1. Sy phdn b6 ciia " Lu-EDTMP trén chuot

Tir két qua nhin duoc & bang 1 va hinh 1
cho thiy, ""Lu-EDTMP tip trung nhiéu
nhit & xwong. Sau 1 tun ké tir khi tiém, chi
con quan sat thdy '"Lu-EDTMP trong
Xuong va rat it & lach, than, gan va co. Do
cac qua trinh sinh hdéa ctia cac co quan
trong co thé ma sy tap trung '""Lu-EDTMP
trong cac co quan nay ciing khac nhau; tap
trung nhiu & gan sau 48 gid, & than chi sau
4 gi0, O co sau 48 gio, ¢ lach sau 48 gio va
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& xuong sau 1 tudn. Tuy nhién, sau 1 tudn
""Lu-EDTMP chi con tap trung & xuong, &
nhitng co quan con lai """Lu-EDTMP do
duoc c6 hoat d6 rat nho hay néi cach khac
né da bi dao thai ra khoi co thé.

Két qua khao sat sy phan bd cua ""Lu-
EDTMP trén thé biang phuong phap
SPECT (gmma camera) dugc thuc hién tai
bénh vién 175 cua Quan ddi tai thanh phd
Hb Chi Minh. Két qua duogc chi ra ¢ hinh 2.




Hinh 2. Két qua phdn bé "’ Lu-EDTMP trén thé dwoc ghi hinh bang gamma camera SPECT

Tir két qua nhan duogc & trén ciing cho thiy
""Lu-EDTMP tap trung chu yéu trong bd
khung xuong cuia tho.

4.2. Khao sat sy dao thai '""Lu-EDTMP
6 tho

Sau cac khoang thoi gian khac nhau sau khi
tiém, mau duoc léy ra, do hoat do phong xa
cua ""Lu-EDTMP. Dua trén lidu phong xa

tiém ban dau va lidu phong xa do tai thoi

diém léy mau sé tinh duogc sy dao thai ra
khoi mau cua dugc chat phong xa trén tho.
Két qua do duoc biéu dién trén cac gian do:
truc hoanh 1a truc biéu din thoi gian, truc
tung biéu didn hoat do phong xa do dém
dugc theo thoi gian. Két qua do hoat do
phong xa '""Lu-EDTMP theo thoi gian
trong cac mau mau cia thé duoc trinh bay

trong hinh 3.

QUA TRINH BAO THAI ""Lu-EDTMP EA KHOI MATT

100
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Hinh 3. Gian do khdo sdt qud trinh dao thai ra khéi mau ciia '’ Lu-EDTMP déi véi tho

195



Nhan xét: ""Lu-EDTMP bi dao thai ra
khoi mau khodng 10% sau 50 gio (2,1
ngdy) va gin nhu hét hoan toan sau 130 gid
(5,4 ngay). Nhu vy, c6 thé danh gia 1a viéc
st dung '""Lu-EDTMP dé chin doan va
diéu tri di cian ung thu xwong 13 hoan toan
chinh xac. Duoc chét dugc tiém vao dong
vat thi nghiém, ngoai luong tap trung trong
xuong, phén con lai dugc dao thai khoi co
thé sau 5,4 ngay.

5. KET LUAN

Sau khi nghién ciru vé kha ning phan bd va
dao thai cia '"Lu-EDTMP trén dong vat
thi nghiém cho phép ching t6i rit ra nhitng
két luan sau day:

1. Su phan bd cua duge chit "Lu-EDTMP
chi yéu tip trung & xwong; didu nay hoan
toan phu hop véi nhitng cong trinh da cong
b trude day [2, 6]

2. Kha ning dao thai hoan toan duoc chit
nay ra khoi mau déi véi tho 1a sau 5,4 ngay
(130 gio)

3. Két hop voi s lidu phan tich danh gia
chét lugng thuc cua Vién kiém nghiém
duoc va Vién Nghién ctru hat nhan ddi voi
duoc chét trén, co thé phéi hop v&i mot sb
bénh vién c6 khoa y hoc hat nhin dé thir
nghiém lam sang trén cac bénh nhan tinh

nguyén.
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