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ABSTRACT

Dose calibrator is an indispensable instrument in nuclear medicine.
Therefore, quality control of dose calibrator is routine work, which
decisively contributes to treatment and diagnostic affection. The
International Atomic Energy Agency, and The American Association of
Physicists in Medicine have released instructions for dose calibrator
quality control. In this paper, these instructions were applied for quality
control of the dose calibrator which is equipped in Medical Physics
Laboratory at Nguyen Tat Thanh University. The procedures include
accuracy and precision test, check of reproducibility, background
response, and linearity response. The results implied that the device
passed the IAEA standard for educational, research, and even clinical
use. The method described in this paper could be applied to similar
devices used in nuclear medicine clinics.

TOM TAT

My do hoat dg phong xa (dose calibrator) la thiét bi giir vai tro vé ciing
quan trong trong khoa y hoc hat nhéan. Do d6, kiém sodt chdt lwong (OC)
cho dose calibrator la cong viéc thuong xuyén, cé déng gop quyét dinh
den hiéu quda chan dodn va diéu tri. Co quan Nang heong Nguyén tir Quoc
té (The International Atomic Energy Agency), va Hiép héi Vit Iy Y khoa
Hoa Ky (The American Association of Physicists in Medicine) da dwa ra
cdc hidng dan cho QC dose calibrator. Trong nghién ciru sau ddy, cdc
huéng dan nay dwoc dp dung dé kiém sodt chat lwong cho dose calibrator
dugc trang bi tai Phong Thi nghiém Vat Iy Y khoa, thugc truong Dai hoc
Nguyén Tdt Thanh. Cac bai QC gom: do do chinh xac va do chym, do tai
lap, dap irng phong phéng xa va dap vmg tuyén tinh. Két qua kiém tra cho
thdy thiét bi hién dang dap ing ddy i cdc tiéu chudn do Co quan Néing
lwong Nguyén tur Quéc té dua ra. Phuong phap dwoc mo ta trong nghién
civu nay 6 thé dp dung dé kiém sodt chdt heong cho cdc thiét bi twong tw
tai cdc co so'y hoc hat nhan.

1. GIOI THIEU

Y hoc hat nhan 1a mot chuyén nganh y hoc 1am
sang, trong do st dung duoc chat phong xa (DCPX)

cho muc dich ghi hinh chan doan, hogic diéu tri nhiéu
loai bénh (Cherry et al., 2012). O, Viét Nam, y hoc
hat nhan ngay cang trd nén pho bién khong chi ¢ cac
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bénh vién cong 1ap tai cac thanh phd 16n ma con ca
& cac bénh vién tuyén tinh va cac bénh vién ngoai
cong 1ap. Tinh dén ndm 2020, ca nudc c6 41 co s&
y té c6 khoa y hoc hat nhéan, véi 58 may xa hinh dang
hoat dong (Tuin & Biép, 2022). Cac k¥ thuat y hoc
hat nhan dang duoc trién khai pho bién bao gom: ghi
hinh cat 16p phat xa don photon (single photon
emission computed tomography [SPECT]) bang
DCPX gan Tc-99m; ghi hinh hdn hop cit 16p phat
Xa positron va cit I6p vi tinh (positron emission
tomography/computed  tomography [PET/CT])
bing 18-FDG; xa tri trong dung I-131, P-32; xa trj
dung hat vi ciu phong xa Y-90.

Do déac thu cua y hoc hat nhan 1a sir dung DCPX
nén dé kiém tra hoat 6 ctia chung trudc khi st dung,
nguoi ta phai dung may do hoat d¢ phong xa (dose
calibrator). Hinh 1 mé ta cAu tao cua dose calibrator.
Budng do thyuc chét 1a mot detector (dau do) chira
khi véi hai dién cuc la anode (dién cuc goép) va
cathode (dién cuc bén ngoai), dugc phan cuc béng
cao thé co gia tri vai tram vol. Budng do c6 ciu tao
dang giéng dé ting hiéu suit hinh hoc. Tia phong xa
phat ra tir lo DCPX dit trong budng s& lam ion hoa
chét khi bén trong buéng do, tao thanh céc electron
ty do va cac ion duong. Dudi tac dung cua dién
truong phan cuc, cac electron tw do chuyén dong vé
anode, cac ion duong chuyén dong vé cathode cua
buéng Do dac tinh linh d0ng, céc electron tu do ¢d
thé di vao anode, rol di chuyén trong day din cua
mach ngoai dé trg vé tai hop Véi cac ion duong tai
cathode, tao thanh mot dong dién rit nho (c& pA)
chay trong mach ngoai. Dong dién nay s€ dugc
khuéch dai bai cac mach dién tir dé tao thanh tin hiéu
ghi nhan sy c6 mat cua tia phong xa trong budng do.
Cuong do dong dién ti & thuan voi sé luong tia
phong xa di vao budng. Bing cach do cudng do
dong dién nay, ngudi ta co thé tinh duoc hoat d6 cua
DCPX dang dit trong budng.

Ti sb gitra hoat d6 phong xa va cuong d6 dong
dién (MBq/pA) duoc goi 1a “sd hiéu chuén”
(calibration number, hogc dial setting) (Mo et al.,
2006). S6 hiéu chuan 1a tham sb anh huéng truc tiép
dén do chinh xéac cua thiét bi, duge xac dinh bai
hing san xuét bang cach st dung mot ngudn phong
xa chuén (d3 biét trude hoat do) duoc cung cap boi
Vién Tiéu chuin va Ky thuat Quéc gia Hoa Ky
(National Institute of Standards and Technology
[NIST]) (Bergeron & Cessna, 2018). Nhin chung, s0
hiéu chuan phu thude vao loai ddng vi phéng xa can
do, loai thiét bi, b4 tri hinh hoc, va diéu kién moi
truong noi dat thiét bi. Bergeron and Cessna (2018)
dd tién hanh do sé hiéu chuan cua 7 loai dose
calibrator khac nhau bang cach sir dung 22 loai dong
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vi phong xa khac nhau. Két qua cho thiy ng voi
mdi loai thiét bi, cling nhu mdi loai ddng vi phéng
Xa s& c6 mot sb hiéu chudn khac nhau. Siegel et al.
(2004) cho thay ngay ca céac thiét bi dose calibrator
cung loai (model), cting hing san xuat ciing co thé
c6 s higu chuan khac nhau.

V6 chi Bign eye gop

Gia dé mau

Mach do
dign tieh

e

Bo chon
loai dong ¥i

Hinh 1. So db céu tao ciia dose calibrator

Cao thé

(The International Atomic Energy Agency [IAEA], 1991)

Ngoai ra, do chinh xac ctia s6 do hoat d bang
dose calibrator con phu thudc vao bd trf hinh hoc cua
phép do. Trong thuc té, bd tri hinh hoc nay phu
thudc vao loai dung cu chira (xi lanh, lo dung,..), thé
tich va cach dat DCPX dit trong budng do. Bauwens
et al. (2019) di kiém tra do léch chuan két qua do
hoat d6 phéng xa cua 4 loai dose calibrator khac
nhau, do trén cac déng vi Tc-99m, In-111, Ga-68 va
F-18 véi thé tich va loai xi lanh chira khac nhau. Do
léch chuan duoc tinh toan dyua vao két qua do (sb
doc) cua thiét bi, va hoat d6 tham chiéu dugc xac
dinh bang hé pho ké gamma phong thdp Canberra
HPGe GR1018. Két qua cho thidy do léch chuan
12,5% - 32,0% cho cac thé tich do khac nhau. Ngay
ca khi sir dung cting mot dose calibrator, cling thé
tich xilanh nhung cua cac hing san xuat khac nhau
cling c6 thé din t6i do léch chuan 1,8% - 10,5%.
Nhitng do Iéch nay da vugt qua gidi han cho phép
trong cac huong dan quéc té, thuong 1a 5%. Tuy
nhién, nghién cttu cia Mo et al. (2006) duoc tién
hanh trén thiét bi Capintec CRC-712M, bing cach
do F-18 véi thé tich dao dong tir 0,1 ml d&én 9,0 ml
lai cho két qua do léch chuan khong vuot qué 3,0%.
Nghién ctru nay ciing cho thay sb higu chuan thyc té
sai khac 0,8 — 6,5% S0 v6i cong bd cia nha san xuit.

Dose calibrator 1a thiét bi khong thé thiéu & mdi
co s&'y hoc hat nhan. Thiét bi nay dwoc sir dung dé
do hoat d6 cua DCPX sau khi tong hop, phan chia
DCPX thanh nhitng lidu nho cho tirng bénh nhén,
cling nhu do kiém hoat d6 DCPX truéc khi van
chuyén. Vi véy, dose calibrator c6 anh huang rét I6n
dén hiéu qua chan doan ciing nhu diéu tri. Mat khac
nhu d3 phan tich, két qua do dac cua thiét bi phu
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thugc nhiéu vao cac diéu kién sir dung trong thuc té
nhu nhiét d6, 4p sudt, bé tri hinh hoc, loai déng vi. ...
Do d6, viéc kiém soat chat luong (quality control -
QC) cho dose calibrator 1a cong viéc vo cting can
thiét, can duoc tién hanh thuong xuyén boi nhan
vién vét 1y y khoa (IAEA, 2013). Kiém soat chat
lwong 14 qua trinh lién quan dén viéc kiém tra chi
tiét thiét bi, kiém tra timg budc ciia mot qua trinh dé
dam bao thiét bi hoat dong theo diing tiéu chuan dé
ra (Camoni et al., 2017). Co quan Nang luong
Nguyén tir Qubc té (IAEA, 1991) va Hiép hoi Vat
ly Y khoa Hoa Ky ( The American Association of
Physicists in Medicine [AAPM], 2012) da dua ra
cac huong dan kiém soat chat lugng cho dose
calibrator. Trong d6, cong viéc dam bao chat luong
duoc cu thé héa thanh cac bai kiém tra, véi tan suit
dugc liét ké trong Bang 1. Nazaroh (2021) da dé
Xuét viéc theo doi két qua cua cac bai kiém tra nay
bang phuong phéap théng ké. Trong d6, cac két qua
kiém tra s& duogc trinh bay dudi dang dd thi (X-chart,
moving range (MR) — chart, va run-chart). Phuong
phap nay cho phép trinh bay két qua cua cac bai
kiém tra, cting nhu gii han chap nhan mét cach tryc
guan theo thoi gian.

Hinh 2. Thiét bj dose calibrator CRC-55t va hai
nguon tham chiéu Ba-133, Cs-137

Phong Thi Nghiém Vat 1y Y khoa tai truong Dai
hoc Nguy@n Tt Thanh duoc thanh 1ap tir nam 2018,
dudi su tu van va tai tro ctia IAEA, trong khuén khd
dy 4n Phat trién Chuong trinh Giao dyc va Dao tao
Vit 1y y khoa tai Viét Nam (sé hiéu VIE6030).
Phong thi nghiém duogc trang bi may do CRC-55t
v6i budng do dang R (R-chamber) cia hing
CAPINTEC, INC (Hinh 2). bi kém v&i thiét bi con
¢6 hai ngudn tham chiéu Cs-137 va Ba-133. Cac
thiét bi nay chii yéu phuc vu dao tao kiém soét chat
lugng cho sinh vién bac dai hoc, nganh Vat Iy Y
khoa ctia Nha truong. Do tan suit sir dung thap nén
may do dugc bao quan trong ta hut 4m dé duy tri do
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am dudi 70%. Nhiét do bao quan dao dong trong
khoan 27°C — 32°C, cao hon khuyén c4o ctia nha san
Xuit (Capintec, 2010). Vi vdy, viéc kiém soat chat
luong cho thiét bi lai cang trd nén quan trong va can
thiet.

Trong nghién ctru nay, viéc kiém soat chat luong
dugc thuc hién ddi véi thiét bi dose calibrator hién
co6 tai phong thi nghiém Vat ly y khoa, thudc truong
Dai hoc Nguyén Tat Thanh. Quy trinh kiém soat
chat lwong duoc thyc hién theo huéng dan cua
IAEA (1991), gém céc bai kiém tra: d6 chinh xac
(accuracy), d0 chum (precision), do tai lap
(reproducibility), dap ung phong phong xa
(background respone) va dap wng tuyén tinh
(linearity respone).

2. PHUONG PHAP NGHIEN CUU

2.1. Kiém tra d chinh xéc (accuracy) va d
chum (precision)

Kiém tra d6 chinh x4c (accuracy) 1a bai kiém tra
nham x4c dinh xem hoat d6 do duogc cua thiét bj sai
khac bao nhiéu phan tram so vdi hoat d6 dung cua
nguon tham chiéu.

@

R-C
A= X 100%

Trong d6, R 1a gié tri trung binh cua hoat do do
dugc trong 5 lan do; C 1a hoat d6 chinh xé4c cua
ngudn. Do ngudn tham chiéu phan ra theo thoi gian
(t), nén hoat do chinh xéc co thé dugc tinh bang hé
thirc phéan ra phong xa sau:

C=Cyx 2T 2

Trong d0, C, 13 hoat d6 lac xuat xuong, T 13 thoi
gian ban ra. Gidi han chap nhan cua do chinh xéc la
+ 10% (IAEA, 1991). Néu d¢ chinh xac vuot qua
gidi han nay, can phai lién hé nha san xuit dé tién
hanh céc hoat dong khic phuyc.

Kiém tra do chum (precison) 1a bai kiém tra
nham xac dinh kha nang tai 1ap két qua do cua thiét
bi khi do nhiéu lan trén ciing mot nguon tham chiéu.
Cong thurc duoc ap dung la

©)

R;—R
P = R X 100%

Trong d6, R; 1a hoat d¢ do dugc ciia mdi lan do,
V6i tong s6 lan do 1a 5 1an (i = 1,2, ...,5). Gidi han
chap nhan cia d6 chum 1a +5% (IAEA, 1991). Néu
¢6 bat ky lan do nao vuot gidi han nay, can lién hé
nha san xuat dé tién hanh cac hoat dong khic phuyc.
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Hai ngudn tham chiéu dugc sir dung trong bai
kiém tra nay gdbm Cs-137 va Ba-133, co thoi gian
ban rd 1an luot 14 30,08 nam va 10,52 nam (Japan
Atomic Energy Agency [JAEA], 2011), hoat do
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xuat xuong lan luot 13 204,2 uCi va 258,9 uCi dugc
do vao ngay 09/01/2019.

Bing 1. Céc bai QC cho dose calibrator va tan suit thuc hién

Tén bai kiém tra

Ngoai quan (physical inspection)
Do chinh xdc va do chum (accuracy and precision)
DPap ng tuyeén tinh (linearity of activity response)

Dap tng phong phdong xa (test of background response)

Nghiém  Tham Pinh ky
thu chiéu Mdi tuan  M&di quy
X
X X X
X X X
X X X

Do tai 1ap (check of reproducibility)
Phong phong xa (check of background response)

Thuc hién trude khi van hanh (hing ngay)

(Nguén: 1AEA, 1991)

2.2. Kiém tra dap &ng tuyén tinh (linearity
respone)

Do sir dung budng do chira khi nén s6 doc cua
dose calibrator bang cuong d6 dong dién do bic xa
gdy ra trong budng nhan voi sé hiéu chuéan (dial
setting). Cuong do dong dién s€ phu thudc tuyen
tinh vao hoat do nguon céan do khi hoat d¢ nay nam
trong mot khoan nhat dinh. Khi do, sé doc trén thiét
bi phan anh dung hoat do cua nguén Nguoi ta noi
rang thiét bi c6 dap ng tuyén tinh. Nguoc lai, khi
hoat d6 ngudn can do 1a qua thip hodc qué cao thi
cuong do dong dién khong phu thudc tuyén tinh vao
hoat d¢ nira, s6 doc khong phéan anh chinh xac hoat
d6 ngudn, thiét bi khong co dap wng tuyén tinh.

Kiém tra dp ung tuyén tinh (linearity respone)
1a bai kiém tra nham x4c dinh xem may do c6 dép
(g tuyén tinh ddi voi dai hoat do thuong xuyén sir
dung hay khong. Bang cach sir dung mot nguon Tc-
99m c6 hoat d6 ban dau tuong duong hoat d6 Ién
nhét thuong xuyén sir dung, tién hanh do hoat d¢
nguon tai nhiéu thoi diém khac nhau, R(t). Theo
quy luat phan ra phéng xa, hoat @6 nay phai suy
giam theo hé thuc:

R(t) = R(0) x e 4

Trong d6, R(0) 13 hoat d6 ban dau (t = 0); A =
ln?z la hang s6 phéan ra ciia dong vi Tc-99m. Lay
logarite co s6 e hai vé caa hé thic (4), thu duoc

f(t) = In(R(t)) = —At + InR(0) (5)

Hé thirc (5) cho thay f(t) 13 ham tuyén tinh bac
nhat. D6 thi cua f(t) phai c6 dang duong thang. Do
do, kiém tra dap tng tuyén tinh cua thiet bi chinh 1a
kiém tra xem liéu cac s6 do ln(R(t)) ¢6 tuong quan
tuyén tinh t6t hay khong.
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Trong nghién ciru nay, mot nguon Tc-99m dugc
su dung vai thoi gian ban ra 6,01 gio, ¢6 hoat do ban
dau 1a 127,7 mCi. Hoat d6 dugc do vao nhiéu thoi
diém, dén 5 chu ky ban ri. Buong thang f(t) duoc
lam khop da thire bac nhat bang phuong phap binh
phuong t6i thiéu. Do léch gitra thuc nghiém va ham
khép dugce dinh nghia nhu sau:

AGH) = R(t) — f(t)

RO (6)

X 100%

Dap ing tuyén tinh cua mdy do dat yéu cau khi
khong c6 do léch Y bat ky Ién‘do nao vuot quéa 10%
(IAEA, 1991). Neu khong, can tien hanh céac hoat
dong khac phuc.

2.3. Kiém tra dd tai 1ap (reproducibility)

Kiém tra do tai lap (reproducibility) 14 bai kiém
tra dugc thyuc hién hang ngay, trudc khi van hanh,
nham xac dinh d6 6n dinh két qua do cua thiét bi so
v6i nhiing lan do trude. Cac nguon tham chiéu Cs-
137 va Ba-133 nhu trong bai “kiém tra do chinh xac
va d6 chum” duoc st dung. Hoat d6 do dugc mdi
ngay s& duoc théng ké va lap thanh biéu dd nhu
Hinh 4. Hai duong lién nét 1a hai gii han +5% so
v6i hoat do do dugc trong bai kiém tra tham chiéu.
Bai kiém tra tham chiéu (reference test) duoc tién
hanh ngay sau khi nghiém thu va dua thiét bj vao sir
dung. Pham vi cta bai nghién ctru nay khong bao
gom céc bai kiém tra tham chiéu.

Do tai 1ap dugc chap nhan khi hoat d6 do duoc
clia mot ngay bat ky khong vuot ra ngoai hai murc
gisi han (IAEA, 1991). Néu khong, can tién hanh lai
phép do 10 lan. Ket qua do c6 thé bi sai léch do sai
s6 ngau nhién, sai sé hé thong hodc ca hai loai sai So
nay. Truong hop d6 tai 1ap van khong dat yéu cau
thi phai tién hanh cac hoat dong khac phuc.
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2.4. Kiém tra dap ung phdéng phéng xa
(background respone)

Kiém tra dap (mg phong phéng xa (background
respone) 1 bai kiém tra duoc thuc hién hang ngay,
truéc khi van hanh, nham xac dinh hoat do phong
clia moi truong noi dat thiét bi, cling nhu kiém tra
nguy co nhiém ban phéng xa bén trong hodc khu vuc
xung quanh thiét bi. Phép do duoc tién hanh khi
khong c¢6 ngudn bén trong, ciing nhu khong co
nguodn phong xa l1an can budng do.

Hoat do phong do dugc mdi ngay khong duoc
sai khac qua 20% hoat do phong cta ngay trudce do.
Néu khong, can phai thay thé hoic tay xa ddi véi
ong 16t va gia d& nguon; hodc tim va loai bo tat ca
nhiing ngudn phong xa xung quanh khu vuc méy do.
Tién hanh lai phép do. Néu van khong dat yéu cau,
can tién hanh cac hoat dong khic phuc.

3. KET QUA VA THAO LUAN

Két qua kiém tra d6 chinh xac va do chum dugc
trinh bay trong Bang 2. Cac két qua do déu nam
trong giGi han chap nhan +5%. Piéu d6 cho thay sb
do hoat d6 ma thiét bj cung cip c6 do6 chinh xé4c cao
d6i v6i cac ngudn phat tia gamma c6 nang lwong gan
bing 81 keV, 356 keV (Ba-133), va 662 keV (Cs-
137). Trong 1am sang, dong vi Tc-99m phat gamma
143 keV, 1-131 phat gamma 364 keV, F-18 phat
gamma 511 keV (tir sy kién hay cap electron —
positron) (JAEA, 2011) thuong xuyén duoc Su
dung. Do do, dose calibrator nay dam bao du do
chinh xac dé do hoat d6 Tc-99m, I-131, va F-18. Ddi
v6i dong vi Ga-68 phat gamma 1077 keV (JAEA,
2011), do mirc nang lugng gamma l6n hon nhiéu lan
cua Ba-133, va Cs-137 nén can thuc hién lai bai
kiém tra voi mot ngudn dong vi co ning lugng
gamma cao hon, dién hinh 1a Co-60 (JAEA, 1991).
Viéc str dung dose calibrator dugc QC bang ngudn
ddng vi Ba-133, va Cs-137 dé do hoat d6 Ga-68 c6
thé dan dén sai s6 13 — 23% (Bailey et al., 2018).

Hinh 3 1a két qua kiém tra dap ing tuyén tinh cua
thiét bi. Ham khép f(t) duoc 1am khép binh phuwong
t6i thiéu bang MATLAB (Hinh 3.A). Hé s tuong
quan tuyén tinh dat xap xi bang 1. Cac d6 léch A(t)
trong Hinh 3.B cho thay khong co 1an do nao vuot
quéa 10%. Cac két qua nay cho thay thiét bi co dap
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g tuyén tinh rat tot d6i voi nguon Tc-99m trong
dai hoat d6 3,76 — 127,7 mCi. Dugc chét phong xa
dung trong y hoc hat nhan thuong c6 hoat d6 trong
dai nay. Khi hoat d6 ngudn rat 16n c6 thé xuat hién
hién twong phi tuyén tinh do sy bao hoa cua thiét bi.
Két qua do dbi voi cac hoat d6 rat nho (c& pCi)
thuong léch khoi duong tuyén tinh do dong gop tir
phong méi truong (IAEA, 1991).

Bang 2. Két qua kiém tra dé chinh xac va dd
chum (don vi: %)

Lin Ba-133 Cs-131
" Po chinh Po6 Do chinh
do DO chum * . cT .
C X4ac chum xac
1 -0,09 0,01
2 0,38 0,06
3 -0,09 0,67 0,01 1,15
4 -0,09 -0,09
5 -0,09 0,01

Két qua kiém tra do tai lap duoc trinh bay trong
Hinh 4. Trong d6, hai ngudn tham chiéu Cs-137 va
Ba-133 dugc st dung dé do 1an luot trong cac ché
d6 Tc-99m va I-131. Két qua cho thay do tai 1ap
trong tat ca cac truong hop déu khong vuot qua
pham vi +5%. Do do, thiét bj c6 do tai 1ap dat yéu
cau dé st dyung. Trong nghién ctru nay, do tai 1ap
duogc theo doi trong thoi gian 30 ngay. Trong thuc
té 1am sang, viéc kiém tra do tai 1ap phai thuc hién
hang ngay, trudc khi sir dung thiét bi. Trong truong
hop d6, hai duwong gidi han +5% phai c6 xu huéng
nghiéng vé bén phai dé phan anh sy phan ri ciia cac
ngudn ddng vi trong mot khoang thoi gian dai
(IAEA, 1991). Ngoai ra, viéc st dung ché do do Tc-
99m va I-131 dé do ddi véi ngudn ddng vi Cs-137
va Ba-133 sé& cho sb do hoat d6 khong dung vai hoat
d6 that ciia ngudn. Tuy nhién, bai kiém tra nay chi
nham muc dich kiém tra kha ning tai 1ap s6 do cua
thiét bi nén sy sai khac nay khong anh huong dén
két qua bai kiém tra. Trong thyc té 1am sang, néu
thiét bi dwoc sir dung dé do cac ddng vi khac (vi du
F-18, Ga-68,...) thi can thuc hién bai kiém tra d6 tai
lap trong ché do do dong vi twong tmg. Ddi véi dose
calibrator chuyén dung do Ga-68, can phai sir dung
ngudn tham chiéu Co-60 dé thuc hién bai kiém tra
vi Co-60 c6 muc nang lugng gamma tuong duong
Ga-68.
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Hinh 3. A. Pap iing tuyén tinh cia thiét bi. Céc diém Ia dit ligu thuc nghiém, duong lién nét 1a dé thi
cia ham khép. B. D§ Iéch so véi ham khép. Pwong lién nét the hién gi¢i han chap nhan 10%
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Hinh 4. D§ t4i 14p cia dose calibrator. Cic biéu dd lan lwot thé hign két qua do sir dung ngudn Cs-137
va Ba-133 trong cac ché d do Tc-99m va I-131. Pwong lién nét thé hién giéi han +5%
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Hinh 5. Dap ing phong phéng xa cia thiét bi. A. Gia tri hoat do phong. B. Phén trim sai biét cia mdi
lin do so vé6i lin do truée do. Puong lidn nét thé hién gi¢i han 20%
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Két qua kiém tra dap ng phong phong xa dugc
trinh bay trong Hinh 5. Khéng c6 su gia ting bat
thudng nao trong sé dém phong duoc ghi nhan. Po
sai biét gitra s6 do phong hang ngay khong vuot qua
20% cho thay thiét bi hoat dong tdt, phong moi
truong noi dat thiét bi 1a 6n dinh, khong c6 sy day
dinh phéng xa hoic sy c6 mat cia cac ngudn phong
xa chua biét. Trong nghién ciru ndy, ché d6 do Te-
99m duoc str dung dé do phong phong xa. Mic du &
mdi ché do do khac nhau, s6 do hoat do phong co
thé thay doi. Tuy nhién, muc dich cua bai kiém tra
1a x4c nhén c6 hay khong su gia ting bat thuong cua
phong phong xa, chir khong nham muc dich do gia
tri chinh xac cia hoat @6 phong. Do d6, trong thuc
té c6 thé lya chon bat ky ché do do nao thuong
xuyén st dung dé do phong. Piéu can luu ¥ 1a phai
chon ciing mot ché d do cho cac 1an do khac nhau.
Theo khuyén cio cua IAEA (1991), nén Iya chon
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ché @6 do twong ng vai dong vi thudng xuyén sir
dung trén thiét bi.

4. KET LUAN

Trong nghién ciru nay, cac bai kiém tra kiém soat
chat lwong cho thiét bi dose calibrator duoc trang bi
tai phong thi nghiém Vit 1y y khoa — truong Dai hoc
Nguyén Tat Thanh duoc thyc hién. Trinh tu tién
hanh, phuong phéap phan tich dir liéu va dua ra két
luan déu tuan theo huéng dan tiéu chuan cia Co
quan Ning lwong Nguyén tir Quéc té. Két qua kiém
tra cho thay thiét bi du chit lugng va on dinh dé sir
dung cho dao tao, nghién ctu khoa hoc va ca lam
sang. Ngoai ra, phuong phap dugc trinh bay trong
bai béo nay ciing ¢ thé ap dung dé kiém so4t chat
lugng cho cac thiét bi dose calibrator dang duoc
trang bi & cac co so'y hoc hat nhan khac.
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