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SUMMARY

7’| u is presently being considered as a potential radionuclide, for use in in-vivo targeted radiotherapy,
owing to its favorable nuclear decay characteristics. This paper presents some research findings on the ability to
produce ""Lu on the IVV-9 research reactor with thermal neutron flux of 1.8x107°.cm?.s" at the Nuclear Research
Institute to produce this radioactive isotope. Our products have specific activity of 17.7 mCi/mg Lu, radionuclide
and radiochemical purities more than 99.9% of total radioactivity. Inmediate products are used for the initial basic
research of labeling capabilities with DOTATATE, and especially studying on the possibility preparing "’Lu-EDTMP

used to treat pain palliation caused by bone metastases.

Keywords: production of Lu-177, nuclear reactor IVV-9, ""Lu-EDTMP, pain palliation.

l. GIOI THIEU

Diéu tri hat nhan phéng xa thu thé peptide (Peptide
receptor radionuclide therapy-PRRT) da dat duwgc sy
ddng thuan réng rai trong hon mét thap ky qua do cac
két qua diéu trj dang khich 1& ctia né [1]. Mét sé peptide
danh dau phong xa da dwoc nghién ciru, mét trong
nhitng chat dwoc st dung nhiéu nhat trong thwec hanh
lam sang la ""Lu-DOTATATE [2].

Dé& mot PRRT thanh cong, diéu bat budc la can
phai thwc hién qua trinh danh dau phéng xa véi 77Lu
c6 hoat d6 riéng cao (A;). Trwée khi danh dau phéng
xa peptide v&i '7’Lu, diéu quan trong la phai xem xét
A, trong thuc té, su hién dién clia chat mang Lu khong
phong xa sé lam giam rat dang ké hiéu suat danh dau
phéng xa t6 hop peptide-DOTA.

7Lu la hién nay dwoc coi la mét hat nhan phéng
xa c6 tiém nang, dung dé xa tri nhadm dich trong co thé

* Trung tam Nghién ciru va Piéu ché Pong vi phong xa Vién
Nghién ciru hat nhan
** Truwong Pai hoc Pa Lat

(in vivo), do dac diém phan ra hat nhan thuan lgi. 77Lu
phan ra v&i chu ky ban ra 6,73 ngay, phat ra cac hat 8-
¢6 nang lvong cwe dai (E ) 1a 497 keV (78,6%), 384
keV (9,1%) va 176 keV (12,2%) thanh ddng vi bén '77Hf.
DPdng thdi, né ciing phat ra cac photon y chinh 113 keV
(6,4%) va 208 keV (11%), la diéu ly twéng cho viéc hién
hinh in vivo bang gamma camera. Thoi gian ban hiy
twong déi dai ctia ""’Lu la mot loi thé cho viéc cung cap
cac dwoc chat phong xa chira ddng vi nay dén cac noi
xa 16 phan (rng. Do sw hao hut do phan ra thap hon
cling nhw kha nang clia cac 10 phan (rng nghién ctru
théng lwong sén xuét quy mé nhd, '’Lu c6 thé dwoc dw
kién la mot hat nhan phéng x ly twéng, dé phat trién
cac dwoc chat phong xa dung diéu tri, dac biét & cac
nwédc co co s& san xuat ddng vi han ché va co sé ha
tang con thap kém.

77Lu c6 thé dwoc san xuét bang hai cach khac
nhau, cu thé 1a, bang cach chiéu xa bia Lu,O, tw nhién
('"*Lu, 2,6%) hodc bia Lu,0, 1am giau ('"°Lu), va bang
céach chiéu xa bia Yb (Yb,0,) sau d¢6 tach hoa phong xa
77y ra khai déng vi Yb [2].

496

DIEN QUANG VIET NAM  S6 11 -4/2013



DIEN PAN

Phwong phap diéu ché 7’Lu théng thwéng 1a chiéu
xa bia Lu trong 16 phan &ng hat nhan. Tuy nhién, mét
lwong nhé 77Lu khéng chat mang c6 thé dwoc san xuét
tw bia Yb chiéu xa neutron, m&c du "6°Yb va "5Yb ciing
dwoc sinh ra trong bia Yb chiéu xa, né c6 thé dugc thu
hdi bang cach loai bd bia Yb sau khi khir né vé Yb?* (do
Lu®* khéng bi khir) hodc bang séc ky trao ddi ion [4].

Heé sb tach cho cdp Lu/Yb 1a rat nho va rat kho dé
tach chung ra véi hiéu suét tét va do tinh khiét cao khi
mot lwong vét ctia mot thi hién dién nhw chat mang cla
nhau. Mt chat rira tuyét vori dwoc st dung, cho muc dich
nay, trong s&c ky trao ddi ion la axit a-hydroxyisobutiric
(a-HIBA), cho thay tach tét "’Lu khéng chat mang khdi
lwong chat mang Yb chiéu xa [4].

Tiét dién bat notron nhiét cao ctia phan tng [76Lu
(n, y) Lu] (o = 2100 barn) dam b&o san xuat "’Lu
v&i hoat dong riéng du cao, str dung ngay ca cac 1o
phan (rng théng lwong trung binh. Ngoai ra, Can lwu
y rang """Lu (T,,= 160,5 ngay) cling sinh ra khi chiéu
xa neutron nhiét bia Lu,O,. """"Lu phan ra phat cac tia
y ¢6 nang lwgng 128 keV, 153 keV, 228 keV, 378 keV,
414 keV, 418 keV nhung khéng dang ké sau khi chiéu
xa 108 gi® do tiét dién phan &ng nay twong dbi thap (o
=7 barn) va ban hly cla n6 dai.

Vi nhitng ly do néu trén nén chang tdi da tién hanh
nghién clru kha nang san xuét "’Lu trén 16 phan (ng
nghién ctu IVV-9 cia Vién Nghién ctru hat nhan. Trwdc
hét, san phadm dwoc dung cho cac nghién cliru co ban
ban dau vé kha ndng danh d4u véi DOTATATE, va dac
biét 1a nghién ctru kha nang diéu ché dwoc chat phéng
xa ""Lu-EDTMP dung chira gidm dau xwong do di
can.

Il. HOA CHAT VA DUNG CU

- Lu,0, loai tinh khiét hat nhan cia Hang Alrich.
- Acid HCl loai PA.

- Chai peniciline.

- Binh dinh mdc 250 ml.

- Pipet 10 ml.

- Micropipet 50 pl.

- Gang tay cao su méng.

- Qua bop cao su.

- Khay dwng db thi nghiém.

- Cébc thay tinh 150 ml.

- Giay thdm trai ban thi nghiém.
- Bao nylon dwng thai phdong xa
- Binh chi dwng méu.
- Bép dun cach thay.

. PHWONG PHAP THY'C NGHIEM

177Lu phoéng xa dwoc didu ché bang phan trng '5Lu
(n,y) "’Lu trén bia Lu,O, tw nhién va san phdm & dang
"7LuCl, trong dung dich acid HCI. Sau khi chiéu xa, bia
dwoc dé phan ra 3 ngay dé giam hoat do cta '"*"Lu
(th&i gian ban hdy 3.664 h) tao ra do phan (rng phu.

Tinh hoat dé ly thuyét

Hoat do phéng xa tao ra b&i cac phan rng (n, y)
trong thoi gian chiéu xa T dwgec tinh toan tir cbng thirc:

6.023.10%0c Gg| 2%
A ‘C = ac l_e !
() 100.M (1)

Trong do:

@ - thdng lwgng neutron (® = 10" n.cm2.s™);

o, - tiét dién kich hoat tinh bang;

G - dd giau doéng vi %;

g - khéi lvong mau chiéu (g = 1 yg = 10 gram);

M - trong lwong nguyén ti;

T, - thoi gian ban ra.

S6 liéu kich hoat '’Lu: A (1), dps/pg khi két thuc
chiéu xa:

T=108 h = 4.5 ngay, A (4.5 ngay) = 2x6.8. 10°
dps/ug

Luong bia chiéu: 1.26 g Lu,0, = 1.108 g Lu =
1.108 . 10° ug Lu

_)A1(T) =2x6.8. 10°%1.108 x 108 = 15.0688 x 10"

Hay —A.(1) = 15.0688 x 10" dps/1.108 g Lu

Tinh theo don vi Ci: — (15.0688 x 10)/3.7 x 101
=4.072 x 10 =40.72 Ci

1. Chiéu xa bia

- Vét liéu bia: Lu,0, ctia Hang Alrich, d6 sach cla
bia Lu,0,1a 99.99%.

- Trong lwong: 1.26 g Lu,O,

- Chiéu xa neutron nhiét trong 16 phan &ng hat
nhan IVV-9.

- Vi tri chiéu xa: bay neutron.

- Théng lwgng neutron nhiét: ~ 2.10%.cm2.s™.
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- Thoi gian chiéu xa: 108 gio.
- Thoi gian lam ngudi: 72 gio.

2. Xtr ly h6éa phong xa

Sau khi chiéu xa, ampoule thay tinh dwgc cat mot
cach hét strc can than. Bia dwoc trat vao binh hoa tan
chtra 30 ml HCI 10M, tiép theo thém vao d6 4 ml H,0O,,.
Binh hoa tan dwoc dat trén bép nung khay tir va ndi
vao bay. Bia sau khi da tan hét, dung dich dwoc dun
néng va bay hoi dén gan khé. Ba LuCl, khé duwgc hoa
tan trong 5ml H,O lam san pham cho cac nghién ctu
tiép theo.

3. Kiém tra chat lwong san pham

Dung phd ké gamma kiém tra dd sach hat nhan
phéng xa mau san xuat sau khi x&r ly héa phéng xa cho
thay trong hinh 1. Dung séc ky gidy Whatman va dung
méi doéng nuéc:ethanol:ammoniac = 20:10:1 (v/v) dé
kiém tra do sach héa phéng xa. Séc dd dwoc ghi trong
hinh 2. Kiém tra hoat d6, bang 1.

IV. KET QUA VA BAN LUAN
1. Tdng hoat dd phéng xa: 19.6 Ci sau khi x& ly

héa phéong xa dwgc do trén may do cla Trung tdm 10,
chung t6i thu dwoc tinh tai thoi diém 4.5 ngay sau khi

LU177-03.CNF

nglrng chiéu xa 16.
2. Néng d6 phoéng xa: 3.92 Ci/ml.
3. Hoat d6 riéng: 17.7 mCi/mg Lu

4. Phé gamma va phd beta kiém tra d6 sach hat
nhan phong xa.

Phé gamma clia mau ""’Lu dwoc do trén hé phd ké
gamma... clia Trung tam 16 phan &ng, Vién Nghién ctru
hat nhan. Trong phd thu dwoc (hinh 1) chi xuét hién cac
dinh gamma cua "’Lu. Cac dinh gamma chinh quan
sat thdy & 72, 113, 208, 250 va 321 keV, tat ca ching
déu &ng v&i cac dinh gamma cla 77Lu. Diéu d6 dwoc
chirng minh thém ti sy suy gidm céc gia tri tbc do dém
(rng v@&i th&i gian ban hdy clta '"7Lu.

T phd tia y khéng cho co thdy dinh dang k& nao
(tai 128 keV, 153 keV, 228 keV, 378 keV, 414 keV,
418 keV) cta ""mLu sinh ra tir phan tng hat nhan
176Lu(n,y)"7"™Lu. Nhw vay, 7’™Lu sinh ra khéng dang ké
sau 108 gi® chiéu xa 16 do tiét dién phan ¢ng hat nhan
nay twong déi thap (0=7 barns) va thoi gian ban ra cta
no dai (t, ,=161 ngay).

1/2
5. Kiém tra d6 sach hoa phong xa
Kiém tra d6 sach hoa phéng xa bang séc ky gidy
Whatman N2.1, dung mdi dong saline thwong (hinh 3).
Do sach hoa phong xa la trén 99,99%.
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Hinh 1. Phé Gamma cta "Lu

498

DIEN QUANG VIET NAM  S6 11 -4/2013



DIEN PAN

N COUNTE

Elapse

Screen SV

Hinh 2. Phé Beta cia ""Lu
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Hinh 3. Sé&c ky dé kiém tra d6 sach héa phéng xa: >99,9%
Nhén xét: Két qua trung binh sau 5 1an do trong 4 ngay, hoat dd do dwoc la: 19.6 Ci.
Bang 1. Bang téng téng hop hoat dé ly thuyét va hoat do thuc

; Hoat do tinh con Hoat d6 tinh ban
Két qua L ,I < 9 Hoat do tra ciru maot 9 Hoat dd thuc
thire ly thuyet Exel
Hoat do 40,72 Ci 20,35Ci 25,91Ci 19.6 Ci
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Qua két qua trén bang 1 ta thay:

Hoat d6 thwc ludn thdp hon hoat @6 ly thuyét.
Diéu nay hoan toan phu hop véi thuc té, bai 18 két
qua tinh toan ly thuyét la diéu kién ly twéng, trong khi
thwc t& san xuét con phu thudc rat nhidu théng sb
thwc nghiém.

Céac tham sé tra ctvu thi gan véi két qua thuc
nghiém hon vi thuwdng ngudi ta cling da hiéu chinh cac
théng s6 thwe nghiém cho twong thich véi cac didu kién
chung...
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TOM TAT

177y hién nay duoc coi la mot hat nhan phéng xa tiém néng, dé str dung trong xa tri nhdm dich trong co thé,
do déc diém phan ra hat nhan thuan loi. Bai béo trinh bay mét sé két qua nghién ctru khd ndng san xuét "’Lu trén
16 phan (g nghién ctru IVV-9 véi théng luong notron nhiét 1,8 x 10".cm2.s™" cia Vién Nghién ctru hat nhén dé san
xuét déng vi phéng xa nay. Sén phédm ctia ching téi thu duoc cé hoat dé riéng 17.7 mCi/mg Lu, do sach hat nhan
phéng xa va dé sach héa phéng xa trén 99.99%. San phédm truwéc mat duoc st dung cho céc nghién ctru co ban
ban d&u vé kha ndng danh dau véi DOTATATE va déc biét la nghién ctru vé kha néng diéu ché ""Lu-EDTMP dung

dé diéu tri gidm dau xwong di céan.

Tor khéa: sén xuét déng vi Lu-177, 16 phan tng hat nhéan IVV-9, '77Lu-EDTMP, gidm dau xuong.
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