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Summary

The Atomlab™ 500 currently used in Ho Chi Minh City Oncology Hospital was tested by
performance qualification including constancy, accuracy, linearity and geometry. Dose calibrator
constancy was performed 10 times over 15 days on 7 difference radionuclide settings ("**Ba, *’Co,
37cs, 8F, 131, "93Sm, %"Tc). Accuracy was assessed using three standard sources (**Ba, *’Co,
137Cs); linearity was performed with "8F and *"Tc over a range of 62 mCi to 7.1 uCi and 73.3 mCi to
36 uCi, respectively; geometry was performed with volume ranging from 0.5 ml to 4.0 mi.
Performance qualification results are *Ba (242.1 + 0.13%), >’Co (2198.8 + 1.24%) and "*’Cs (200.3
+ 0.3%) for constancy; "*Ba (-0.53%), °’Co (1.30%) and "Cs (0.25%) for accuracy; the linearity
test showed R? = 1 and the geometry showed VCF (0.95 - 1.05). Dose calibrator shows good
performance, the procedures were well within regulation limits meets IAEA requirements at Ho Chi
Minh City Oncology hospital to ensure accuracy and safe delivery of doses of radiopharmaceutical to

patients and there is no need for any correction factor/dial value or maintenance.
Keywords: Dose calibrator, constancy, accuracy, linearity, geometry.

Pat van dé

Khoa Y hoc hat nhan st dung nhiéu loai
thudc chira déng vi phong xa (BVPX) phd bién
trong chdn doan nhw F (®F-FDG, PET xac
dinh giai doan, danh gid dap (rng diéu tri ung
buwou), ®"Tc (*™Tc-MDP, SPECT danh gia di
can xwong) va trong diéu tri bénh nhw 3
(bwou giap, cwong giap), **Sm (gidm dau do
ung thw)... Liéu st dung hay hoat do thubc
phéng xa phdi dwoc xac dinh chinh xac ngay
trwdc khi bénh nhan st dung, viéc xac dinh liéu
duoc thwe hién trén may do chuan liéu thudc
phéng xa (MDCLTPX). May do cé thé sai sé
dwong hodc am, liéu st dung thuc té khong
dung liéu ké don, diéu nay dan dén hau qua la
bénh nhan bi phoi nhiém phéng xa khi dw lidu
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ho&c néu liéu thap hon sé& lam kéo dai thoi gian
khao sat, hinh anh khéng rd rang, tat ca déu gay
khoé khan cho viéc danh gia va so sanh gilra cac
lan chup & tirng giai doan bénh. Nhw vay, ciing
twong tw mot thubc diéu tri, viéc xac dinh dung
va chinh x&c liéu s& dung dbi véi dong vi/thube
phéng xa trén MDCLTPX la yéu ciu can thiét va
bat budc phai dat !,

D6 dung va chinh xac cta liéu s dung
dwoc quyét dinh bdi yéu cau khét khe trong
céng doan bao ché va dwoc xac dinh bang
MDCLTPX. Vi vay, may nay phai dwoc kiém
dinh va hiéu chuan nghiém ngét theo dinh ky.
Vé phap ly, Théng tw lién tich 13/2014 Bo
KHCN va Bo Y t& " yau ciu phai kiém
dinh/hiéu chudn dé dam bao dd dung cua tin
hiéu do lwong trén MDCLTPX. Tuy nhién,
Dwoc dién Viét Nam V chwa co chuyén luan
thuéc phéng xa. Vi vay, hién nay chwa cé quy
chuén vé chi tiéu ky thuat va phwong phap do
lwdng hoat d6 thubc phong xa.
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Nghién ctru nay duoc thye hién véi muc tiéu
xay dwng va thdm dinh phwong phap danh gia
hiéu ndng dé kiém dinh/hiéu chudn MBCLTPX
tai khoa Y hoc hat nhan Bénh vién Ung budu
TP. H6 Chi Minh. Két qua cla cong trinh 1a co
s& khoa hoc dong gép mét phuwong phap vao
cong tac kiém soat chat lwong thubc BVPX do
co s& san xuét, bdo dam murc téi da hiéu qua va
an toan cho bénh nhan khi st dung thubc BVPX
trong chan doan va diéu tri.

Nguyén liéu va phwong phap

Nguyén liéu

Mau the 1a 2 loai thubc BVPX: “™Tc
pertechnetate 73,3 mCi; 2 ml chiét tir Mo/ ™Tc
generator (Cisbio International, Lot BCGC032)
va "®F-FDG 65 mCi; 2 ml, Lot FDG-01052020
(do Cong ty Viét Slng cung cap).

Nguén chuén: "*Ba, *'Co va '*'Cs (Eckert &
Ziegler) dung trong lo nhwa kin, day bang, do
day thanh lp la 1,1 mm, bdo quan nhiét do
phong. Han dung: Dén khi hoat dd "°Ba va
37Cs con > 100 pCi, > Co con > 1000 pCi 2.

Bang 1. Théng sé cua cac ngudn chuén Eckert & Ziegler

Nguén chudn " Ba *Co ®Cs
Hoat dd (uCi) 260,6 5205 205,3
T 10,54 nam 271,7 ngay 30 nam
S6 seri 2090-48-12 2090-47-9 2090-34-23
Ngay tham chiéu 01/10/2019
Trang thiét bi Trong dé:

Ong tiém BD thé tich 3 ml (Ref 302113) va
5 ml (Ref 302135).

MDCLTPX Atomlab™ 500 (246100004;
V2.0.08 18/2/2019; Sun Nuclear, Shirley, NY),
may co hai bé phan chinh la budng ion héa két
ndi ngudn dién va man hinh ghi nhan hoat do
phoéng xa.

Co ché hoat dong: Buong ion hoa co dang
hinh tru chra khi argon & ap suét tr 2 - 3 atm.
Khi dat nguon phéng xa vao buong ion hda sé
gay buc xa ion cho khi argon, cac ion tang di
chuyén vé cac cyc lam thay ddi cwdng do dong
dién (pA), pA ty I& thuan v&i hoat do ngudn. Hé
sb chuyén ddi (dial value) chuyén EA thanh pCi
(MBq) pA khac nhau gitra 1 Bq "'l (364 keV)
va 1 Bq *¥™Tc (140 keV). Vi vay, h|en thi hoat do
cac bvPX khac nhau sé c6 hé sbé chuyén dbi
khac nhau ['

Phwong phap nghién clru

Hién nay, cac khoa Y hoc hat nhan phai tw
xay dwng phwong phap danh gia hiéu nang
MBDCLTPX cta don vi. Tai Bénh vién Ung buwdu
TP.HCM, phwong phap danh gia bao gom cac
chi tleu D6 hang dinh, do dang, tinh tuyén tinh
va dé 6n dinh hinh hoc 23l du’o’c tham khao tw
USP43, EANM va IAEA co diéu chinh, khao sat
thuc té pha hop voi diéu kién thuc té ctia phong
pha ché thuoc phéng xa.

M6t s6 cong thirc tinh toan:

- Tinh hoat dd thoi diém khao sat:

t
Ay zz[wzj [9]
t

Ao: Hoat do thoi diém dau (vi du: 205,3 uCi
la hoat do vao ngay 01/10/2019 cua nguén
137CS),'

At: Hoat do thoi diém khédo sat (vi du: hoat d6
tinh toan vao ngay khao sat 17/04/2020);

t: Khodng thoi gian tir thoi diém khéo sét trir
thoi diém déu;

ti»: Thoi gian ma hoat dé giam con mét nira
(vi du: ™" Cs Ia 30 nam).

% do6 léch =
Hoat d6 do (AM) — Hoat d6 tham chiéu (AR)
Hoat d6 tham chiéu (AR)

D6 hang dinh

La kha nang lap lai tin liéu do theo thoi gian
khi do cung ngudn chuén, thuc hién vao dau
ngay trwdc khi st dung.

Phwong phap thwe hién: Ngudn chuan *°Ba
dat trén gia dwng, dwa vao budng do. Ghi nhan
tin hiéu do (uCi) & kénh do '*Ba va 6 kénh do
khac (*’Co, ™'Cs, ®F, ®", 3Sm, ®*™Tc), the
nghiém duoc thuc hién trong 10 1an vao 10 ngay
khac nhau trong vong 15 ngay. Ghi nhan két qua
va danh gia xu hwéng cta di liéu thuc nghiém.

Thyc hién twong tw véi cac ngudn chuén
57C0 va 137\CS

D6 chinh xac

Ngudn chuan 33Ba dat trén gia dwng, dem
vao budng do, ghi nhan tin hiéu & kénh do
33Ba, 14y ngudn chudn ra khdi may. Ghi nhan
tin hiéu do trén 10 1an 13p lai, x& ly thong ké cac
s6 liéu thuc nghiém.

=100
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Thuwe hién twong tw véi ngudn chudn *’Co va
137CS.

Yéu cau

- % d6 léch cua tin hiéu do trong 2 ngay lién
tiép phai < + 5%.

- RSD % cua tin hiéu do trong th&r do chinh
xac phai < 5%.

- % d0 léch gilra tin hiéu do trung binh trong
thtr d6 chinh xac so véi sb6 tham chiéu Ag
(suy gidm do ban ra) clGa cung ngudn chuan
phai < £ 5%.

D6 dung

La tin hiéu (Ay) ghi nhan khi do mét nguén
chudn phai twong tng véi tin hiéu suy gidm do
ban ra (Ar) tai thoi diém do. Do dung dwoc thyc
hién hang quy ho&c sau méi lan sra chiva, hodc
di d&i may sang vi tri khac.

Phwong phap thuc hién: Ngudn chuan "**Ba
dét trén gia dwng, dwa vao budng do, ghi nhan tin
hiéu & kénh '*Ba. Lap lai thir nghiém 6 1an °!.

Thuwe hién twong tw véi ngudn chuan *’Co va
137CS.

Yéu ciu

- % do léch gilra trung binh cuda tin hiéu do
trong phép thir d6 dung so v&i sbé tham chiéu Ag
(suy gidm do ban ra) cung ngudn chuén phai
<*5%.

-RSD % < 5%.

Tinh tuyén tinh

La hoat d6 ghi nhan tr may do (Am) phai
twong ng hoat do tinh toan do ban ra (Ag) cua
ngudn thr (**F hodc ®™Tc) trong khodng 30 uCi
dén hoat d6 cao nhat dy kién s dung cho bénh
nhan . Tinh tuyén tinh dwoc thwe hién hang
quy hodc sau médi lan sra chira, hodc di doi
may sang vi tri 1ap dat khac.

Phuwong phap thwc hién: Lo thubc "®F-FDG
thé tich 5 ml (hoat d6 62 mCi) dwoc dat trén gia
dwng, dem vao budng do. Ghi nhan tin hiéu do
mdi 60 phut dén khi hoat d6 giam dudi 30 pCi
(téng thoi gian thwc hién khodng 24 gid). Vé
duwong biéu dién méi lién hé hoat dd do duoc
(Aw), hoat d6 do ban ra (Ag) va thoi diém do trén
biéu d6 semi-log

[3, 6].

[3, 6].

Thuc hién twong tw véi 73,3 mCi *™Tc
pertechnetate, do mdi 6 gi¢r (tdng thdi gian thuc
hién khoang 54 gi®).

Yéu cau:

- Puwong biéu dién Ay biéu @ semi-log
(hoac ®™Tc) phai thdng hang (danh gia
qua R2) [11]

- D6 léch hoat dd do dwoc Ay clia ®F (hoac
%MTc) va hoat do tinh toan do ban ra Ag & cling
thoi diém phai < + 5% 26",

D6 6n dinh hinh hoc: S6 liéu do mot ngudn
bat ky dwoc thay déi trong han mirc v&i cac thé
tich khac nhau. Bd 6n dinh hinh hoc dwgc thuc
hién sau khi I&p d&t va dinh ky 12 thang.

Phu@n? phép thyc hién: LAy 0,5 ml thubc
phong xa °F-FDG cé hoat d8 khoang 20 mCi/m|
(AR) vao 6ng tiém BD 3,0 ml; thém lan lwot
0,5 ml dung dich NaCl 0,9 % vao éng tiém bang
kim cong twa thanh éng tranh tao bot khi. Ghi
nhan hoat d mdi 1an thém thé tich mai Ay (1,0;
1,5; 2,0; 2,5 va 3,0 ml). Thyc hién twong tw voi
6ng tiém BD 5,0 ml.

Tinh hé sb VCF (volume correction factor)
theo cbng thirc:

VCF =
[4, 9]

Hoat d6 tham chidu (AR) 5]

Hoat do do (AM)

Yéu cau : Khac biét hoat d6 ghi nhan sau
mabi 1an thém thé tich ma&i dwoc dién td qua hé
s6 VCF phai trong khoang 0,95 - 1,05.

Két qua nghién clru

Két qua khao sat doé hang dinh

Két qua khao sat do hang dinh (n = 10) dwoc
trinh bay tr bang 2 dén bang 5. Sé liéu thuc
nghiém tir 4 béng sb liéu nay cho thay tin hiéu
do c6 xu hu’o’ng on dinh v&i RSD % cua cac gia
tr| LLCI 133Ba ‘137CS 18F 131| 153Sm 99mTC)
dao dong thap ti 0,06 % dén 1,24 % (< 5%).

RSD % cula tin hiéu do vao 10 ngay khac
nhau trong 15 ngay déu < 5%: *°Ba (242,1 +
0,13%), 5'Co (2198,8 + 1,24%), *'Cs (200,3 +
0,3%). Nhw vay quy trinh dat dd hang dinh.

Bang 2. Sé liéu khao sat dé hz%ng dinh cda
MBCLTPX Atomlab™ 500 véi chuan **Ba (n = 10)

133Ba 57co 137Cs 18F 131I 153sm WI_TITC

uCiTB 242,1 1199,6 608,6 359,7 793,8 676,7 1320,7
SD 0,32 1,17 0,52 0,48 0,79 0,48 0,82
RSD % 0,13 0,10 0,08 0,13 0,10 0,07 0,06
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Bang 3. Sé liéu khdo sat do hé(lg dinh cda
MBCLTPX Atomlab™ 500 véi chudn *'Co (n = 10)

1333a 57Co 137cs 18F 131, 153sm 9'9r_n-’-c
uCiTB 44338 2198,8 1115,8 658,9 1455 1239,7 2420
SD 4,66 27,21 11,7 6,9 15,92 13,06 24,94
RSD % 1,05 1,24 1,05 1,05 1,09 1,05 1,03
Bang 4. Sé lidu khdo sat do he“}’ng dinh cda
MBCLTPX Atomlab™ 500 véi chudn ™*’Cs (n = 10)
133Ba 57Co 137cs 18F 131I 153sm QDTnTc
uCiTB 79,8 394,2 200,3 118 260,9 222,6 4343
SD 0,42 0,79 0,6 0,09 0,32 0,52 0,82
RSD % 0,53 0,20 0,30 0,08 0,12 0,23 0,19
Bang 5. S0 ligu kho sat dg chinh xac (n = 10) cia MDCLTPX
Atomlab™ 500 véi nguén céc nguén chuén **Ba, °’Co, *’Cs
Ngudn chuan uCiTB SD RSD% Ar (17/4/2020) % léch
3Ba 250,3 0,48 0,19 251 -0,28
Co 3169,7 0,48 0,02 3130 1,27
"¥7Cs 203,2 0,63 0,31 203 0,1

S6 lieu thwc nghiém & bang 5 cho thay tin
hiéu do cé xu hwéng 6n dinh véi RSD % cla
cac gia tri uCi ('**Ba; *Co ™*"Cs) dao dong thap
tr 0,02 % dén 0,31 %.

% léch cta sb trung binh (n = 10) cla tin hiéu
do trong thlr nghiém dd chinh xac so véi sb
tham chiéu do ban ra 1a -0,28%, 1,27% va
0,10% twong trng ngudn chudn '*Ba, *Co va
37Cs. Nhw vay, quy trinh dat d chinh xac.

Két qua khao sat dé dung

Két qua khdo sat dd dung dwoc trinh bay

& bang 6. Sé lieu thwe nghiém & bang 6 khang
dinh sw phu hop gilia yéu cau chat lvgng va sb
liéu thre nghiém.

% d6 léch cda pCiTB (n = 6) cla tin hiéu do
so v&i sb tham chiéu do ban rd Ar dao dong
thdp, déu < + 5,0 %. Cu thé -0,53 % ("*Ba),
0,25 % (*’Cs) va cao nhat 1a 1,30 % ("*'Co).

% RSD (n = 6) cla tin hiéu do uCi cé d6 dao
dong rét thap < 0,5%. Cu thé 1a 0,07% (**"Co),
0,21% (*°Ba), va 0,41% ("*’Cs). Nhw vay, quy
trinh dat d6 dung.

Béng 6. SO ligu khéo sét do dung (n = 6) cia MDCLTPX

Atomlab™ 500 v&i nguén cac nguén chuén "**Ba, °’Co va "¥'Cs
Ngudn chuan uCiTB SD RSD% Ag (17/04/2020) % léch
Ba 249,67 0,52 0,21 251 -0,53%
*Co 3170,67 2,34 0,07 3170 1,30%
7Cs 203,5 0,84 0,41 203 0,25%

Tinh tuyén tinh

Két qua khao sat tinh tuyén tinh dwoc trinh
bay & bang 7 va bang 8.

S6 liéu thuc nghiém tir cac bang 7 va 8 duwoc
xt ly théng ké bang phadn mém MS-Excel,
phwong trinh hdi quy va hé sé twong quan
nhw sau:

- Buong biéu dién sw twong quan gitra hoat

dod Ay va thoi diém do trén biéu dd semi-log ctia
®F voi phwong trinh y = 89,266e-0,379x gan
nhw trung l18p dwong biéu dién twong quan gitra
hoat d& Ar v&i phwong trinh y = 88,599e-
0,378x. Ca 2 déu c6 hé s6 R = 1,0000.

- Buong biéu dién s twong quan gitra hoat
dod Ay va thoi didm do trén biéu dd semi-log ctia
¥MTc véi phwong trinh y = 103,62e-0,346x gan
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nhw tring 18p duwdng biéu dién sy twong quan  tuyén tinh véi hé sé R2 = 1,0000.

gitra hoat do Ar v&i phurong trinh y = 103,22e- - Tai mdi thoi diém khong cé khac biét 16n
0,346x. Ca 2 deu cé hé s6 Rz =1,0000. (< = 5%) gitra hoat d6 do dwgc Ay va hoat dé
Nhan xét: tinh toan (suy gidm) Ag do ban ra. Nhw vay, quy

- Ca 4 phuong trinh héi quy déu twong quan  trinh dat tinh tuyén tinh.

Bang 7. Két qua do léch giira hoat dé do duwoc Ay va hoat dé suy gidm Ag cla "*F

STT Giddo A, (mCi) Ax(mCi) %Iléch SIT Giodo A, (mCi) Az(mCi) % léch
7 9:57:18 61,10 61,10 0 14 225718 044 0,44 -0,047
2 10:57:18 41,80 41,82 0,060 15 235718 0,30 0,30 0,107
3 11:57:18 28,60 28,63 0,088 16 0:57:18 0,21 0,21 -0,083
4 1255718 19,60 19,59 0,036 17 15718 0,14 0,14 0,068

5  13:57:18 13,40 13,41 0,080 18  2:57:18 0,097 0,097 0,145
6  14:57:18 9,17 9,18 0,100 19  3:57:18 0,07 0,07 0,250
7 155718 6,28 6,28 0,046 20 45718 0,05 0,05 0,501

8  16:57:18 4,30 4,30 0,010 21 55718 0,03 0,03 0,506

9  17:57:18 2,94 2,94 0,119 22 6:57:18 0,02 0,02 1,392

10 18:57:18 2,01 2,02 0,235 23 75718 0,02 0,02 0,127

11 19:57:18 1,37 1,38 0654 24 85718 0,01 0,01 3,200

12 20:57:18 0,94 0,04 0,012 25 9:57:18 0,007 0,007 3,032

13 21:57:18 0,65 0,65 0,145

Bang 8. Két quéa do léch giira hoat d6 do duoc Ay, va hoat d6 suy gidm Ar cla ®mre

STT Giodo Ay (mCi)  An(mCi) % Iléch STT Gioddo A, (mCi) Ag(mCi) % léch
1 12:56 73,30 73,30 0 13 0:56 1,15 1,15 0

2 15:56 51,80 51,85 0 14 3:56 0,81 0,81 0

3 18:56 36,70 36,68 0 15 6:56 0,58 0,57 0

4 21:56 25,90 25,95 0 16 9:56 0,41 0,41 0

5 0:56 18,33 18,36 0 17 12:56 0,29 0,29 0

6 3:56 12,97 12,98 0 18 15:56 0,20 0,20 0

7 6:56 9,14 9,19 0 19 18:56 0,14 0,14 0

8 9:56 6,49 6,50 0 20 21:56 0,10 0,10 0

9 12:56 4,59 4,60 0 21 0:56 0,07 0,07 0
10 15:56 3,25 3,25 0 22 3:56 0,05 0,05 0
11 18:56 2,30 2,30 0 23 6:56 0,04 0,04 0
12 21:56 1,620 1,63 0

D6 6n dinh hinh hoc cau, dao dong tr 1,00 dén 1,03 thudc gidi han

Két qua khao sat tinh tuyén tinh dwgc trinh  quy dinh (0,95 < VCF <1,05). Nhuw vay, chi tiéu
bay & bang 9. Hé sb VCF (Ar/Ay) dap (ring yéu dd 6n dinh hinh hoc dat yéu cau.

Bang 9. Két qua thir d6 6n dinh hinh hoc ctua "®F vai éng tiém 3,0 ml va 5,0 ml

Véng tiém 3 ml % léch VCF Véng tiém 5 ml % léch VCF
0,5 0,00000 1,00 0,5 0,00000 1,00

1,0 -0,02073 1,02 1,0 -0,00510 1,01

1,5 -0,01272 1,02 1,5 -0,00512 1,01
2,0 -0,02760 1,03 2,0 -0,00664 1,01
2,5 -0,02941 1,03 2,5 -0,00967 1,01
3,0 -0,03814 1,03 3,0 -0,01123 1,01
3,5 -0,01130 1,01

4,0 -0,01365 1,01
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Ban luan

Ngudn chudn '*Ba khi do & cac kénh do
khong phai "**Ba sé cho tin hiéu do (uCi) khong
ding, diéu quan tam la cac tin hiéu do nay phai
4n dinh (RSD% < 5% trong bang 2, 3 va 4), diéu
twong tw véi >’Co va "¥'Cs.

Biéu dd ngudn chuan *Co di xudng rd rang
nhat va RSD% (1,24%) 1én hon so RSD% '**Ba
(0,13%) va RSD% ""Cs (0,3%) do thoi gian ban
ra ngén (271,7 ngay).

Tinh tuyén tinh theo nha san xuét, *™Tc
dwoc khdo sat méi 3 gio do lién tuc trong
30 gid, mot sé nghién cteu chi 1am véi ®™Tc
cling du ngoai suy cho "®F . Tuy nhién, trong
khao sat nay, *™Tc ciing duoc do trong 66 gidy
(# 11 chu ky ban ra) va "°F do trong 24 gio (# 12
chu ky ban ra) do 2 dong vi cé6 mirc nang luong
twong ng la 140 keV va 511 keV, viéc khdo sat
khéng phu thudc vao hoat do khdi diém. Thoi
gian khdo sat nhiéu hon 30 gi& voi ¥MTc, doan
hoat d¢ giam (< 1 mCi), % do léch sé tang
(bang 7). Sw vuot mirc quy dinh néu cé do tudi
tho cla thiét bi gay gidm dod phan giai, do anh
hwéng phéng, do sai l&ch vi tri d&t ngudn chuan
va ty 1& ®Mo/**"Tc tang & giai doan thudc sap
hét han... Cach giai quyét |a tdng che chan chi,
ngudn thubc dat cach xa bubng do.

Trong th& nghiém do on dinh hinh hoc, thao
tac khi thém thé tich méi cé thé tri hoan thoi
gian tuy vao sw thanh thao cua kiém nghiém
vién, khi d6 can tinh hoat d6 suy gidm do ban ra
khi tinh VCF.

Két luan

Cac dir lieu thyc nghiém khéng dinh
MBDCLTPX tai Khoa Y hoc hat nhan (YHHN),
Bénh vién Ung buwéu TP. HS Chi Minh duoc
danh gia hiéu nang theo quy dinh ctia Thong tw
lien tich s6 13/2014/TTLT-BKHCN-BYT va
USP43. Quy trinh danh gia dwoc khao sat va
thdm dinh, cac két qua thdm dinh dat yéu cau
theo IAEA, quy trinh da dwoc thiét Iap trong hé
théng tai liéu cho chwong trinh kiém tra chét
lwgng cha Bénh vién. Bénh vién Ung buéu TP.
H& Chi Minh st dung ngudn chuan **Ba, *Co
va "’Cs bao phi duwoc cac thuéc phéng xa
théng dung cé murc nang lwong khac nhau
twong ng la B3I, 9" Te va ®Mo/18F trong st
dung 1am sang héng ngay. Nhém tac gia cé thé

hd tro, hop tac véi cac Khoa YHHN trong viéc
danh gia hiéu nang MBCLTPX theo dung cac
quy dinh trong va ngoai nwéc, cé thé thwe hién
thtr nghiém so sanh lién phong, thédng nhét do
lwdng hoat d6 phéng xa gitra cac Khoa YHHN.
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