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XU HUONG UNG DUNG BUC XA ION HOA
(TIA GAMMA, TIA X, CHUM TIA PIEN TU) PE KHU TRUNG
DUNG CU Y TE, THANH TRUNG THUC PHAM, KIEM DICH
TRAI CAY VA XU LY NUOC THAIL KHIi THAI
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I. TONG QUAN THUC TRANG VA XU HUONG UNG DUNG BUC XA ION
HOA PE KHU TRUNG DUNG CU Y TE, THANH TRUNG THUC PHAM,
KIEM DICH TRAI CAY VA XU LY NUOC THAI, KHI THAI TREN THE GIOl
VA O VIET NAM

1. Lich sir hinh thanh va phat trién wng dung biic xa ion hoa trén thé gioi

Nam 1895: W.C. Roentgen phat hi¢n ra tia X.

Nam 1896: A.H. Becquerel quan sat thdy phong xa phat ra tir Uranium; H.Minsch
(Dtic) c6 mot cong bd dé nghi dung birc xa ion hoa dé bao quan thuc pham nham giét
cac vi khuan gay hu thuc pham.

Nam 1897: J.J. Thompson phat hién ra dién tir (¢7); Pacronotti va Procelli phét hién
ra hiéu ang ctia btrc xa 1én vi khuan.

Nam 1898: Marie va P. Curie phat hién ra nhiéu nguyén t phong xa.

Nam 1904: S.C Prescott phat hién ra hi¢u img diét khuan cua buc xa.

Niam 1905: & Anh va Hoa Ky dung birc xa ion hoa dé diét khuan trong thuc pham.

Nam 1921: B. Schwartz c6 cac nghién ciru vé anh hudng cua tia X 1én Trichinella
spiralis trong thit heo tuoi.

Tir 1920-1930: nhiéu chuong trinh phat trién may gia toc chum tia dién tu.

Niam 1953: & Anh va Hoa Ky da c6 cac chuong trinh chiéu xa thuc pham.

Tir 1958-1959: Lién X6 (cil) chap thuan cho chiéu xa khoai tdy va ngii coc.

Nam 1960: Canada cho phép chiéu xa khoai tay.

Nam 1963: nguon chiéu xa gamma dau tién lap dit & Hoa Ky cho khir tring dung cu
y té.

Tt 1963-1964: Hoa Ky cho phép chiéu xa luon heo, lta mi, bot mi, khoai tay.

Niam 1973: nha may chiéu xa cong nghiép cho khoai tdy & Nhat Ban.

Nam 1996: ¢6 40 qudc gia dong ¥ cho chiéu xa thwong mai mot loai thuc pham hay
nhiéu loai thuc phém.

Nim 2000: cac nudc chau Au chép thuan cho chiéu xa gia vi, duoc liéu.



2. Birc xa ion hoa

Birc xa ion héa 13 birc xa duoc phét ra tir mot ngudn phat, di chuyén va tac dong 1én
vat chéit lam cho mot phén nang luong bi méat di do vat chat hép thu déng thoi sinh ra
hiéu g tao cdp, compton, ion hoa,...

Btrc xa ion hoa: hat alpha, hat beta, tia gamma, tia X.

Hat alpha (tia o) chinh 13 hat nhan He (He2+) bi phan rd ¢ trang thai kich thich dé
cho phan rd gamma nham giai phong ning lugng.

Hat beta tén chung cho cac dién tir (e-, B-) va positron (e+, p+) trong qua trinh phan
rd beta.

Nang lugng hap thu birc xa/don vi khdi lwong vat chat tinh bang Gray (Gy) theo SI
(1 Gy=1 J/kg).

Btrc xa ion hoa c¢6 kha nang danh bat cac dién tir ra khéi cac nguyén tu, cat dut cac
lién két hoa hoc hay tao ra cac ion c6 hoat tinh cao:
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High & -~
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Khi birc xa di qua moi trudng vat chat 1am cho mdi truong dé ion hoa truc tiép:
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Khi birc xa di qua mdi trudng vat chat 1am cho moi truong d6 ion hoa gian tiép:

EB hay gamma, tia X
H,O > Cq T H- + OH + HO,» + H,0,

Btrc xa gay ra ton thuong trén cac vi khuan, virus, con trung,...va lam thay doi cau
tric hoa hoc cua cac doi tugng vat chat trong moi truong do:

Gamma . DNA (or RNA)

Ray

3. Cic loai ngudn birc xa ion héa thwong sir dung & quy mé cong nghiép
Ngudn gamma: phat ra tir ngudn dong vi phong xa, do xuyén vao vat chat cao
% Co0-60 (Cobalt-60) phat tia gamma c6 ning luong tong 2.5 MeV
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% (Cs-137 (Ceasium-137) phat tia gamma c6 nang Iuong 0.66 MeV
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o
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~{/‘.,,
? o’
% 2. 56Ba137m
LAY T aenry
v
%
L/ - N
2 05617 MeVy

o d~



Tia X (Bremsstrahlung): mét dang nang luong ion hoa, c6 d6 xuyén vao vat chét
cao, nang luong cao cua tia X dugc phat ra tir mot may phat tia X, may co thé bat/tat.
Tia X phat ra do va cham cua cac di€n to nhanh vao cac tia co s6 khdi 16n nhu
Tantalum, Tungsten.

Chum tia dién tir: mot dang niang lugng ion hoa, c6 d6 xuyén thap hon tia gamma
va tia X, dugc phat ra tir mét may phat, cé thé bat/tit, thoi gian chiéu xa rit nhanh.

\

Beta/E-beam({) seeece on

........ ..‘-’.“.A

Gamma {y) .:.:.:.:-:-:s:a:n:o:.'uA-N.“-.~g
NN\

X-ray (X) AAAAAAAAAAAAAAAAA
................ .'...' ..¢'%.'~v.. ...."I'..O"

4. Khir trung birc xa

Khtr tring 1 diét hay bt hoat tat ca cac loai vi sinh vat ké ca dang sinh dudng va
bao tir, cic nang ky sinh tring va cac siéu vi trung (théng qua su pha hong ADN hay cau
trac té bao 1am té bao mat kha ning sao chép).

Buc xa ion hoa co hiéu lyc diét khuan cao, hé sb bat hoat dat 10
nhiét (10%%), khir tring hoa chét (10°).

Khtr trung bure xa 1a mot phuong phap khir trung lanh, khong sinh nhiét.

%050 v6i khir tring

Birc xa c6 do xuyén thau san pham cao, c6 thé khir tring nguyén khdi, nguyén bao bi
va khéi luong 16n.

C6 cac phuong phap khur trung khac nhau:

v/ Khir tring nhiét: nhiét am, nhiét kho,...
v" Khr tring birc xa: tia gamma, tia X, chum tia dién tu, ...
v" Khtr tring hda chét: Etilen oxit, Formaldehit, NO,, Ozon,...

Céc loai dung cu y té co thé khur trung buc xa: bom tiém nhya, day truyén dich, gang
tay, bang gac, que kham, vat liéu cay ghép, chi khau, dao mé, vo chai thuéc nho mat,
tam giéy nha khoa, kit thu, dia petri, bang dinh, nim v, mét na...

Liéu khir tring bire xa: 15-35 kGy.

C4c san pham tiép xtc truc tiép mo té bao phai doi hoi co SAL (Sterility Assurance
Level: B6 dam bao vo trung): SAL=10-6.
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Céc san pham khong tiép xuc truc tiép mo té bao can c6 SAL=10-3.
C6 160 ngudn chiéu xa Co-60 va 200 may phat chum tia dién tir va tia X cong
nghiép dung cho khtr tring dung cu y té trén thé gioi.
Hiéu luc cia qua trinh khtr tring dung cu y té bang buc xa cho kiém soat QA/QC
theo tai liéu ISO- 11137.
Kiém soat chit lvgng (QC) qua trinh khir tring birc xa dua trén:
v' D6 nhiém khuén ban dau (Bioburden)
v' Tinh chét cua vat liéu
= Dinh ra lidu khir tring theo tiéu chuan 1SO-11137
Pam bao chit luong chiéu xa (QA):
v Bang cach do liéu burc xa
v Tinh nguyén ven ciia san pham

5. Thanh tring thwc pham bing birc xa

Chiéu xa thyc phdm 1a mdt qué trinh trong d6 san pham duoc chiéu xa bang tia
gamma, tia X hay chum tia dién tor & mot liéu luong nao d6 tuy theo luat cua timg qudc
gia nhu & Hoa Ky c6 co quan FDA, ¢ Viét Nam co BO Y té.

Chiéu xa thyc phdm nham 1am cho thuc pham an toan hon, giam cac nguy co giy
bénh do chiéu xa 1am bat hoat cac loai vi khuan, ky sinh tring, ndm hay con triing gay
bénh.

Chiéu xa thuc pham c6 thé 1am giam sy hu hong san pham vi buc xa c6 thé kéo dai
thoi gian bao quan cua cac san pham dé hu sau thu hoach giéng nhu cac phuong phap
bao quan khac: dong lanh, dong hop, phoi khd,..

Thuc pham chiéu xa an toan dé an nhu FDA (Hoa Ky) di theo ddi hon 50 nam qua,
vi du nhu thit séng, thit qua ché bién, thuc an nhanh, ...

Theo quy dinh qudc té, thuc pham chiéu xa phai dan nhén c6 biéu tugng “Radura”
dudi day:

Biéu twong “Radura”
O Hoa Ky, cac quy dinh trong nganh thyc pham cho phép chiéu xa: bot mi, khoai
tay, gia vi, b0t huong li€u, trai cay tuoi, thit do, thit heo, thit gia cam, thyc dn nhanh,. ..

-8-



Ngoai Hoa Ky, mot sé nudc khac cho phép chiéu xa thuc pham nhu Lién X6 ci,
Lién minh chau Au, Canada, Uc, Nam Phi, Trung Qudc, Indonesia, Viét Nam, ...
Co s& khoa hoc dé danh gia do nhay buc xa cua vi sinh vat:
v Quan thé vi sinh vét giam ham mii theo liéu hap thu
v' Dong hoc giy chét vi sinh vat theo phan tmg bac 1
v" D0 nhay burc xa dbi véi tung loai VSV khéc nhau la khac nhau
v' Pé so sanh giita cac loai VSV khac nhau va cung loai VSV duéi cac diéu kién
khac nhau, cong thirc sau mé ta lugng birc xa can co dé giam quan thé VSV dén
90%:
D, = D/(log1oNo — logioN;)
D1o: gia tri giam thap phan (1 bac logo)
D: liéu hip thu duoc chiéu xa
No: quan thé VSV trudc chiéu xa
Ni: quan thé VSV sau chiéu xa
Qua trinh diét khuan trong thuc phrfun can cu trén gia tri Dy va dugc xac dinh & mdt
mirc d6 phtl hop dé dam bao dd an toan cho ngudi str dung nhu & Hoa Ky thuong giam
khoang 5 bac Logio (5D10). Vi khuan c6 bao tir, virus co6 do khang xa tuwong dbi cao,
Riéng ky sinh tring, kha nhay véi birc xa, nhu Trichinella spiralis chi chiéu xa 0,3 kGy
la an toan.

Vikhuan, virus Dieukién Dy, (kGy)
Clostridium perfringens*  20-25°C, nude 1,2-1,3
Salmonella 39C, thit bo twot 0,567
(typhimurium) 20°C, thit bo xay 0,55
Vibrio Tom dong lanh 0,11
(cholerae)

Polio** 0°C, trong ca 3,0

D0 nhay buc xa c6 anh hudng bdi cac yéu t6 moi truong nhu do am, nhiét do, vi du:
Escherichia coli 0157:H7, gia tri D1g c6 khac nhau ¢ 0,28 kGy (+5 °C) va 0,44 kGy (-5
°C). Gia tri Dy cho Salmonella senftenberg 1a 0,13 kGy (dém) nhung 0,56 kGy (thit
xuong).

Theo nhom nghién ctru hén hop FAO/IAEA/WHO, chiéu xa thuc phém lam thay doi
nhiing thanh phan c6 trong thuc pham nhu cacbon hidrat, protein, lipit, vitamin,...1a
nho, khong dang ké ciing giéng nhu cac cong nghé bao quan truyén thong khac: nhiét,
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dong hop, dong lanh,...nhung cong nghé chiéu xa loai bo duoc cac tham hoa sinh hoc,
an toan su dung cho nguoi ti€u dung.

6. Kiém dich trai cay bang birc xa

Kiém dich 12 mot qua trinh 4p dung cho cac loai hang hoa trong d6 céc loai vi sinh
vat dd dugc kiém dich khong phat hién thiy trong chiing.

Kiém dich hang hoa co thé thuc hién bﬁng nhiéu cong cy nhu thudc diét con trung,
diét ndm méc, nhiét néng, nhiét lanh, khi quyén c6 ndng do6 oxi thap, birc xa ion hoéa.

Phuong phép chiéu xa khéac so véi cac phuong phéap kiém dich khac ¢ chd khong can
cung cAp murc do tir vong cép tinh tai lidu chiéu danh cho céc loai hang nong san tuoi.

Chiéu xa la mot trong nhitng phuong phap kiém dich nhanh, hiéu qua va it tén hai
dén cac tinh chat ciia nong san.

Chiéu xa kiém dijch rat hiéu qua cho nhom cén trung gay hai; rudi duc qua, bo,
Homoptera trong cac loai rau qua.

Nim 1956: & Hawai (Hoa Ky), c6 cac nghién ctru vé kiém dich buc xa trai cay dé
diét au trung rudi duc qua.

Niam 1986: chuyén hang chd xoai dau tién tir Puerto Rico dén Florida (Hoa Ky) da
qua kiém dich chiéu xa.

Nam 1987: trai du dit 6 Hawai dugc chiu xa kiém dich va ban ¢ California (Hoa
KS,). 7 9 \

Nam 2000: Hawai (Hoa Ky) da chiéu xa kiém dich nhiéu loai trai cay nhu du du,
nhén, vai, chdom chém,.. tai liéu 250 Gy dé loai 4u trung rudi duc qua, kién va bo réy.
Liéu 250 Gy dugc chép nhan dé kiém dich céc loai trai cay tor Hawai, Pia Trung Hai dé
diét au trung rudi duc qua bai USDA/APHIS (Hoa Ky).

O Viét Nam, Co quan APHIS (Hoa Ky) cho phép nhap céc loai trai cdy nhu thanh
long, chdm chom, vai, nhan vao Hoa Ky qua kiém dich chiéu xa.

7. Xir ly nwéc thai, khi thai bang bic xa
7.1. Xir Iy nwéc thai bang bc xa:

Nhu cdu nude ngay cang ting do dan sb phat trién, cong nghiép — nong nghiép phat
trién, dic biét 16i sdng cua con ngudi ciing thay dbi va luong nude sach dung cang ting
Cao.

Pic biét, su phét trién cong nghiép va canh tac nong nghiép ngdy cang st dung nhiéu
hoa chat nhu thube trir sau, thude kich thich sinh truong lam cho ngudn nudc sach bi
nhiém ban tram trong.
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Cac nganh cong nghiép sau 13 nhan t6 gy nhiém ban ngudn nudc: dét nhudom, da
gidy, gidy, hoa chét, ma, pin-ac quy,...Ngoai ra, nudc thai sinh hoat ciing 14 ngudn nudc
bi nhiém ban vi sinh va tap chat hiru co.

Chiéu xa nudc tao ra cac chat c6 hoat tinh oxi hoa hay khir rat cao nhdm phan huy
cac chit gay ban trong nudc, két qua cai tién dugc cac chi sé cia nude thai nhu BOD,
COD, TOC t6t hon.

Co ché phan li nudc bang buc xa nhu sau:

EB hay gamma
H,O ®ag+ + H. + OH. + HO,. + H,0,

Mot may gia téc chum tia dién tir (0,3-1,5 MeV) tai lidu 2-5 kGy tai 01 nha may
gidy, c6 thé xir Iy nude thai va dat COD: 25 ppm.

Mot nha may dét nhudm c6 03 may EB (Cong suat 300 kW) tai lidu 1 kGy co thé xtr
ly 15.000 m*/ngay.

7.2. Xir ly khi thai bang bic xa:

Tai cac nha may nhiét dién (d6t bang than da) thuong tao ra cac khi doc nhu SOx,
NOx la nguyén nhan tao ra C4c tran mua axit lam hu hai mtia mang.

Trén thé gi6i c6 nhidu nha may nhiét dién da lap dat cac may gia tc dién tir dé xir 1y

cac khi thai trén nho bic xa va két hop nudc amonidc dé tao ra san pham phu 1a phan
bon, vi du nhu Indianapolis (Hoa Ky), Karlsruhe (Badenwerk, Buc), Nagoya (Nhat
Ban), Kaweczyn (Ba Lan), Chengdu, Beijing (Trung Qudc),...

Co ché loai SOx trong khi thai do d6t than da trong cac ndi hoi tai liéu 0-20 kGy, 60-
100 0C, c¢6 phun nudc va amonidc:

NH3

NH3, H20 (NH,),S0, _ O2E0  (NH,),S0O,
v H

Co ché loai NOx trong khi thai do dot FINO s :
than d4 c6 95% NOx & dang NO va 5% & on NOHO, P Z s, 02
dang NO2: o CN

_\'O Q.03 HO2 R\ 'O1 OH H{\'o_1 NH3 XH4_\'O3

N

H2 NHE  NQ, iH0

N, N, O YN0,
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8. Thuc trang wng dung birc xa ion héa ¢ Viét Nam

O Viét Nam, khir trung buc xa dung cu y té dang c6 sy canh tranh véi cac cong ngh¢
truyén théng khac nhu EtO vi gia xir 1y ré hon va cdng nghé it phirc tap hon.

Chiéu xa thuc phdm bang burc xa dang c6 wu thé va ngay cang phat trién, chu yéu &
mat hang thuy san dong lanh, gia vi, nguyén liéu dong nam duoc, huong li¢u...

Hién nay, kiém dich trai cdy va cac san phdm & Viét Nam dang c6 hai ludng tu
tuong:

v Dung céc phuong phap truyén théng nhu héa chat, hoi nuéc néng. ..

v" Dung phuong phap buic xa tién tién, dau tu cong nghé cao va kiém dich & nudc

xuat khau hay nhap khau

Xt 1y nudc thai, khi thai chua dugc phat trién & Viét Nam vi cong nghé, dau tu, gia
thanh xtr 1y cao. Ngoai ra, bao tri va thay thé phu tung ciling 13 van dé khé cho Viét
Nam, vi cong nghé phu tro chua phat trién va ngudn nhan luc cing chua dap tng duoc.

Ngoai cac cong nghé trén di duoc phat trién, Viét Nam cung dang nghién ctru va
phét trién cac tmg dung ctia birc xa ion trong cac linh vuc y té: chuan doan va diéu tri;
phan tich khong pha mau, va bién tinh vat liéu polyme.

9. Nhan xet
— Khir tring dung cu y té bang buc xa:

v' Vé cong nghé di hoan thién.

v' V& san pham c6 xu hudng ting dan theo timg nim do su thudn loi ciia cong
nghé, co cau san pham da thay d6i tir khir tring EtO (do mot sd nude cdm dung khi nay
Vi gay ung thu) sang khir tring burc xa.

— Thanh tring thyc pham:

v’ Vé cong nghé dang hoan thién dan.

v' V& san pham c6 xu huéng phét trién nhanh do nhiéu nudc dang chép nhan
phuong phap nay, nhiéu san pham duoc chip thuan vi tinh an toan (kha niang diét khuan
mam bénh cao), san pham xir 1y lanh tinh. Nhiéu két qua nghién ctru va quy dinh quic
gia chtrng minh cac loai thuc phdm qua xir 1y birc xa an toan va tién 1oi.

v' Trén thé gidi cho phép chiéu xa thuc phém dé kiém soat thuc phém bi nhiém
cac loai vi khuan giy bénh, ky sinh tring, con tring; giam vi khuan hiéu khi, diét cac
loai vi khuan gay hu hong san pham nham ting chét lugng va giam hao hut néng san
sau thu hoach.

— Kiém dich trai cdy bang buc xa:

v' Cong nghé dang phat trién.
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v Phuong phép dang dan hoan thién vi gia x{r 1y con cao va san pham kiém dich
c6 tinh chon loc, tap trung chu yéu O trai cay tuoi, hoa tuoi va mot sb rau cu tuoi,. ..

v Céc nha churc trach vé kiém soat dich bénh & mdi qudc gia co cac ¥ kién khac
nhau hodc kiém dich tai nude xuét hodc kiém dich & nudce nhap vi 1y do gidm gia thanh
xtr Iy va kiém soat an toan cac ngudn phat tan.

— X Iy nudce thai, khi thai bang buc xa:

v/ Cong nghé c6 xu hudng chon may gia toc chum tia dién tir c6 muic ning luong
thap nhung cong suét cao.

v' Gia dau tu cao va gia xur 1y cao nén coéng nghé ndy dang phat trién cham va
mirc d6 phd bién con hep. Cong nghé dang duoc dau tu chii yéu tir chinh phu hay cac to
chtrc quoc té, dugce chuyén giao tir nudc ngoai, Viét Nam chua thé phat trién vi day la
cong ngh¢ cao.

— Ngoai 4 linh vyc chinh da duogc dé cap O trén, birc xa ion hoa con co cac Ung
dung khac:

v Chuan doén va diéu trj trong y hoc.

v Phan tich khong pha mau.

v Bién tinh cac vat liéu polyme nhu cép dién, vo xe 6t6, teflon, son phu bé mit...

v' Dot bién mot sd gidng cay.

v Chiéu xa da quy.

II. PHAN TiCH XU HUONG UNG DUNG BUC XA ION HOA TRONG Y HOQC,
THUC PHAM VA XU LY NUOC THAI, KHI THAI TREN CO SO SO LIEU
SANG CHE QUOC TE
1. Tinh hinh ding ky sang ché vé nghién ciru irng dung birc xa ion héa néi chung
Birc xa ion héa 1a mot trong nhitng nghién ciru ¢6 nhiéu tng dung thyc tién trong
cudc sdng. Luong sang ché ma Trung tdm tiép can duoc vé Gmg dung buc xa ion hoa
phuc vu nhu ciu doi séng con ngudi cd khoang trén 30000 sang ché va duoc dang ky &
khoang 50 qudc gia trén toan thé gioi.
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Hinh: Tinh hinh ding ky sing ché vé teng dung bikc xa ion trong cugc song ndi chung

Theo ngudn thong tin tiép can duoc tir co sé dir liu Wipsglobal, dau thé ky 20 di co
sang ché ding ky lién quan dén cai tién hé thong X-quang phuc vu nhu cau kham chira
bénh cua con nguoi. Tuy co sang ché ding ky kha sém nhung lugng sang ché bat dau
tap trung nhiéu tir thap nién 80 cho dén nay.

Hién nay, birc xa ion héa dugc tmg dung trong nhiéu linh vuc khac nhau, nhu: néng
nghiép, y té, thuc pham, .... Theo bang phan loai sang ché qudc té IPC, mot sé hudng
nghién ctru vé birc xa ion hoa ¢6 ung dung thuc té trong cudc séng, nhu:

v" Ung dung birc xa ion héa trong chan doan, phau thuat

v" Ung dung buc xa ion hoa dé khtr tring dung cu y té néi chung

v" Ung dung birc xa ion héa trong cac phuong phép tri liéu

v" Ung dung birc xa ion hoa dé bao quan thyc pham

v" Ung dung btic xa ion hoa trong néng nghiép: nhu dot bién gidng, bién doi gen
cdy trong, ...

v" Ung dung birc xa ion hoa dé xtr Iy nudc thai, khi thai, ...

Trong khuon khé ctia chuong trinh, ching t6i tap trung khéao sat img dung birc xa ion
hoa trong 3 linh vuc:
v" Ung dung birc xa ion hoa dé khur tring trong y té
v" Ung dung birc xa ion héa trong thuc pham
v" Ung dung birc xa ion héa dé xtr Iy nudc thai, khi thai
Theo ngudn thong tin tiép can duogc tir co s¢ dir liéu Wipsglobal (WIPS), nghién ciru
ung dung buc xa ion héa trong 3 linh vuc trén ¢6 523 sang ché, cu thé nhu sau:
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v" Ung dung birc xa ion héa trong thuc pham néi chung: 86 sang ché
v" Ung dung birc xa ion hoa dé xtr Iy nudc thai, khi thai: 150 sang ché
v" Ung dung birc xa ion hoa dé khir tring trong y té: 287 sang ché

2. Ung dung bic xa ion hoa trong thuc pham
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Hinh: Tinh hinh dang ky sang ché vé wng dung birc xa ion hoa trong thuwc phim (86 sang ché)

Theo db thi biéu dién, ndm 1937 da c6 sang ché dang ky vé ing dung burc xa ion hoa
trong thyc pham. Sang ché dau tién dé cap téi viéc diéu chinh dién ap cho may chiéu tia
X dung trong thuc pham. Pay 1a mot sang ché ding ky tai My, ngay nop don:
03/05/1937, ngay cap bang: 13/12/1938.

Trong nhimg nam thap nién 50, c¢6 thém 3 sang ché ding ky. Nhitng sang ché nay dé
cap to1 viée img dung birc xa ion hoa dé thanh trung, ti¢t trung thuc phém.

Tir ndm 1980 trg di, tinh hinh ding ky sang ché bat du ting lién tuc va dén niam
2000, luong sang ché tang cao v4i 16 sang ché.

Hién nay, sang ché vé nghién ctru tng dung birc xa ion hoa trong thuc pham duoc
dang ky bao ho chu yéu & 6 qudc gia: Nhat Ban (JP): 34SC, Trung Qudc (CN): 19SC,
My (US): 15SC, Han Qudc (KR): 10SC, Canada (CA): 2SC va Anh (GB): 1SC
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Hinh: Cdc quéc gia tip trung nhiéu sing ché ding ky vé nghién ciru irng dung
birc xq ion hoa trong thuc pham

Theo bang phan loai sang ché qudc té IPC:

(Sp déng hop, thire 3%1%

%

an gia ,sﬁc, thiét bi
che bien,....)

= A23L
= A23B
= A23K
m A23F
= A23N

7494 (Bdo quan thyc pham
ndi chung)

13%

Hinh: Cdc hwéng nghién ciru vé irng dung bikc xg ion héa trong thuc pham theo bing
phan logi sang ché quéc té IPC

e Phén 16n cac sang ché tip trung vao hudng nghién ctiu tmg dung birc xa ion hoa
dé bao quan thuc pham néi chung (chi s6 phan loai A23L), chiém 74% trén tong
luong sang ché vé tng dung birc xa ion héa trong thuc pham.

e Luong sang ché con lai tap trung vao cac nghién ctru tmg dung birc xa ion hoéa lién
quan dén: cac san pham dong hop, thirc an gia stic, san pham d6 udng, ...
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3. Ung dung biic xa ion héa dé xir Iy nwéc thai, khi thai

Tir ndm 1975 d3 c6 sang ché dang ky vé tmg dung birc xa ion hoa dé xur Iy nudc thai,
khi thai. Sang ché dau tién duoc dang ky tai Nhat, dé cap toi viée str dung chum tia dién
tr dé loai bd SO,, NOx trong khi thai. Trong do, SO, va NOx loai bé di dugc s dung
dé chuyén thanh phan bén trong nong nghiép.

Theo db thi biéu dién, tinh hinh ding ky sang ché c6 nhiéu bién dong, ting giam qua
cac ndm, tip trung nhiéu vao thap nién 90 voi 65 sang ché, chiém 44% tong lugng sang
ché vé tmg dung birc xa ion hoéa dé xtr Iy nudc thai, khi thai
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Hinh: Tinh hinh ding ky sing ché vé irng dung bikc xq ion héa dé
xw Iy nwoc thdi, khi thdi (144 sang ché)

Hién nay, sang ché Vé tmg dung burc xa ion hoa dé xtr Iy nudc thai, khi thai duoc
dang ky bao ho & 10 qudc gia: Nhat Ban (JP): 58SC, Han Qudc (KR): 41SC, Trung
Quéc (CN): 21SC, My (US): 8SC, Ptic (DE): 3SC, Malaysia (MY): 1 SC, An Do (IN):
1SC, Anh (GB): 1SC, Thuy S§ (CH): 1SC va Canada (CA): 1 SC.
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Hinh: Céc quéc gia tip trung nhiéu sing ché dang ky vé nghién ciru iing dung birc xa
ion hoa trong xw ly nwd'c thdi, khi thdi
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Theo bang phan loai sang ché quoc té IPC:

® Xt Iy nudc thai (CO2F)

41%
® X1t Iy khi thai (BO1D)

= Thiét bi, phwong
phap, co cau diéu khién
birc xa ion hoa

28%

Hinh: cdic hwéng nghién civu vé teng dung birc xa ion héa dé xir Iy khi thdi, nwéc thdi theo
bdng phdin loai sang ché quoc te IPC

e Nghién ctru vé tng dung birc xa ion hoa trong xir Iy nudc thai (chi sé phan loai
CO2F); c6 61SC, chiém 41% trén tong sang ché vé ung dung birc xa ion hoa dé xur
1y nude thai, khi thai.

e Nghién ciru vé mg dung birc xa ion hda trong xir 1y khi thai (chi sé phan loai
BO1D); c6 42SC, chiém 28% trén tong sang ché vé img dung birc xa ion hoa dé
xur Iy nudc thai, khi thai.

e Céc sang ché con lai tip trung vao hudng nghién ciru cac thiét bi, phuong phap,
co cau diéu khién btic xa ion hoa trong xir Iy nudc thai, khi thai; c6 47SC, chiém
31% trén tong sang ché vé tmg dung birc xa ion hoa dé xur 1y nudce thai, khi thai.
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4. Ung dung biic xa ion hoéa dé khir tring trong y té
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Hinh: Tinh hinh dang ky sang ché yé wng dung birc xq ion hoa
dé khir trung trong y té (287 sang ché)

Nghién ctru vé tng dung btic xa ion hoa dé khir tring trong y té c6 khoang 287 sang
ché dang ky.

Theo d0 thi biéu dién, tinh hinh dang ky sang ché c6 nhiéu bién dong nhung nhin
chung ting dan theo thoi gian:

> Tur 1972-1979: 5 sang ché

> Tur 1980-1989: 22 sang ché

> Tir 1990-1999: 73 sang ché

> Tir2000-2012: 187 sang ché
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90 -
80 -
70 -
60 1 49
50 - 42
40 -
30 -
20 1 9 8 2
10 - - 3 2 2 2
JJ CN US CA AU KR T™W DE ZA FR
Hinh: Cdc quéc gia tip trung nhiéu sang ché ding ky ve nghién ciru irng dung
birc xa ion hoa dé khii trung trong y té




Hién nay, sang ché vé img dung buc xa ion hoa dé khir trung trong y té duoc dang ky
bao ho chil yéu & 18 qudc gia. Trong d6, 10 qubc gia tap trung nhiéu sang ché dang ky
nhat: Nhat (JP): 90 SC, Trung Qubc (CN): 49SC, My (US): 42SC, Canada (CA): 9SC,
Uc (AU): 8SC, Han Qudc (KR): 7SC, Pai Loan (TW): 3SC, Puc (DE): 2SC, Nam Phi
(ZA): 2SC va Phép (FR): 2SC.

EA6IL mA61K mA61M mA61B mAG61F mA6IN
2% 2%1%

Hinh: Cdc hwéng nghién ciru vé irng dung birc xa ion héa dé khir triing trong y té
theo bdng phén logi sdng ché quoc té IPC

Cac sang ché dang ky tip trung cha yéu vao phuong phap va thiét bi ung dung bic
xa ion hoa dé sat trang hay khtr trung vat liéu va d6 dung y té néi chung (nhu: dung cu
trong phau thuat, vat liéu dé lam bang, bang cudn, dém hip thu) chiém toi 80% luong
sang ché dang ky (232SC).

Luong sang ché con lai lién quan dén:

v Ung dung burc xa ion hoa dé khir tring dung cu nha khoa, vé sinh rang miéng (9%)

4 Ung dung btrc xa ion hoa dé khur trung dung cu dua thudc hodc cac chét khac vao

co thé hodc dit thude 1én da nguoi, dung cu dé tai nap hay dao thai thudc hodc cac

chét khac cua co thé (6%)

v" Ung dung btic xa ion hoa dé khir trung trong y té c6 mot phan lién quan dén chan

doan; phau thuat (2%)

v" Ung dung birc xa ion hoa dé khir tring cac thiét bi cay vao co thé (dung cu tranh

thu thai,...), dung cu chinh hinh, bd phan nhan tao gén vao co thé (2%)

v" Ung dung birc xa ion héa dé khir tring trong y té c6 mdt phan lién quan dén liéu

phép dién, liéu phap tur, liéu phap phong xa, liéu phéap si€u am trong chira bénh (1%)
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5. So sanh tinh hinh ding ky sang ché vé nghién ciu ng dung biic xa ion hoa & 3
linh vuc: khir tring trong y té; thuc pham; xir Iy nwéc thai, khi thai

a) Theo thoi gian o
Trinh tu dang ky sang ché vé img dung birc xa ion hda nhu sau:

35 Thyc phim

30 Khir tring trong y té

25 Xur Iy nudc thai, khi thai
20

15 A i v
10 i
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Hinh: So sanh tinh hinh ding ky sdng ché vé irng dung birc xa ion héa theo thoi gian

e Ung dung btrc xa ion hoa trong thuc pham c6 sang ché dau tién vao nim 1937
e Ung dung birc xa ion hoa trong khtr tring cua linh vuc y té c6 sang ché dau
tién vao ndam 1972

e Ung dung buc xa ion hoa trong xtr 1y nudc thai, khi thai c6 sang ché dau tién
vao nam 1975
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Tinh hinh dang ky sang ché vé img dung biic xa ion héa nhu sau:
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Hinh: So sinh tinh hinh ding ky sing ché vé ieng dung birc xa ion héa trong tirng giai doan

e Luong sang ché ding ky vé tng dung btic xa ion héa trong thuc pham va khi

tring trong y té tap trung chu yéu vao giai doan 2000-2012.

v' Luong sang ché dang ky vé ung dung birc xa ion hoa trong thuc pham giai
doan 2000-2012 chiém 76% trén téng luong sang ché dang ky vé ung
dung btic xa ion héa trong thuc pham.

v' Luong sang ché dang ky vé Gmg dung birc xa ion hoa dé khir trung trong y
té giai doan 2000-2012 chiém 69% trén tong luong sang ché dang ky tng
dung birc xa ion hoa dé khir tring trong y té.

e Luong sang ché ding ky vé tmg dung buc xa ion hoa dé xt Iy nude thai va khi
thai tap trung chu yéu vao giai doan 1990-1999, chiém 44% trén téng luong sang

ché dang ky vé tmg dung birc xa ion hoa dé xtr Iy nudce thai va khi thai
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b) Theo qudc gia.

Xu 1y nude thai, khi thai

200 - ® Khir tring trong y té
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Hinh: So sanh tinh hinh ding ky sing ché vé irng dung birc xg ion hoa
0 Nhdt, Trung Quoc, My va Han Quoc

Trong cac qudc gia tp trung nhiéu sang ché dang ky vé tng dung birc xa ion hoa ¢ 3
linh vuc: thye pham, xtr 1y nudc thai - khi thai va khir trung trong y té thi Nhat, Trung
Quéc, My va Han Quéc 1a 4 nudc tap trung nhiéu sang ché dang ky nhat. Trong do:

e Sang ché vé tmg dung burc xa ion hoa dé khir trung trong y té duoc diang ky nhiéu

& Nhat, Trung Qudc va My

v Nhat: lvong SC vé ung dung birc xa ion hoda dé khur trung trong y té chiém
49% trén tong luong SC tmg dung birc xa ion hoa trong 3 linh vuc

v' Trung Qudc: luong SC vé tmg dung birc xa ion héa dé khir trung trong y té
chiém 55% trén tong luong SC Gmg dung birc xa ion hoa trong 3 linh vuc

v M¥: luong SC vé tng dung birc xa ion hoa dé khir tring trong y té chiém 65%
trén tong lugng SC tng dung birc xa ion héa trong 3 linh vuc

e Sang ché vé tmg dung burc xa ion hoa dé xur Iy nudc thai va khi thai dugc dang ky

cha yéu & Han Quéc, lugng sang ché dang ky trong nhom nay chiém 71% trén tong

lugng SC g dung birc xa ion hoa trong 3 linh vuc

6. Mot s6 sang ché vé ing dung birc xa ion héa & 3 linh vue: Khir triung trong y té;
thue pham; xir 1y nuwée thai, khi thai

a. Phuong phap tng dung birc xa ciia tia gamma dé khtr tring may tham tach mau c6
mang ban thim bang polymer.

Sang ché dang ky tai Nhat
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Ngay nop don: 15/03/1995
Tac gia: Kawaguchi; Takeyuki | Matsuda; Hironori | Tsukioka; Masaaki | Daido;
Takahiro

b. Phuong phap st dung chum tia dién tir dé khtr trung cac dung cu y té

Sang ché dang ky tai t6 chtrc chau Au EP 2322230

Ngay nop don: 12/10/2010

Tac gia: Falotico, Robert | Li, Chengxue | Nguyen, Thai Minh | Parker, Theodore L |
Zhao, Jonathon Z

c. Phuong phép xir 1y nuéc thai chira dau bang phuong phéap chiéu xa bang chim tia
dién tir

(day 1a phuong phéap xtr Iy nudc ctia cac nha may loc dau, phuong phap két hop chiéu xa
bang chum tia dién tir voi cac 6ng nano carbon hap phy. Uu diém ciia phuong phéap: qué
trinh don gian, dé van hanh, ty 18 loai bo cac chat hiru co cao, hon 99%)

Sang ché dang ky tai Trung Qudc CN101050035

Ngay nop don: 29/03/2007

Tac gia: Minghong,Zhao Wu

d. Tach du luong thude bao vé thuc vat trong thuc pham bang birc xa ion hoa

( Theo sang ché, ung dung bic xa ion hoa c6 thé 1am giam du luong pirimiphos-methyl
trong khoai tdy, nho / giam du Iuwgng malathion va cypermethrin trong nho)

Sang ché dang ky tai My US2013-0129877

Ngay ndp don: 17/01/2013

Tac gia: Ahmed Ali Basfar / Khaled Abdel-Aziz Mohamed

e. Phuong phép lam giam sulfite hoac SO, trong san pham thily san thong qua sy birc xa
cua chum tia dién tr nang lugng cao

(Theo sang ché, phuong phap nay don gian, chi phi it; san pham van giit dugc két cau-
huong vi ban dau, gia tri dinh dudng khong bi gidm; dat dugc hi¢u quéa cia khir trung
lanh. Do do6, cac san phém c6 thé duoc bao dai ngay ¢ nhiét do thuong)

Sang ché dang ky tai Trung Qudc CN 102987179

Ngay nop don: 15/09/2011

Téac gia: Yang Huicheng / Zhong Mingjie / Liao Miaofei
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7. Nhan xet

Trong 3 linh vuc: thyc pham; xir Iy nude thai, khi thai va khir tring trong y té; tng
dung btic xa ion hoa trong thyc pham c6 sang ché sém nhét vao nhimg nim thap nién
30; dén thap nién 70 tmg dung buc xa ion héa dé khir trung trong y t& va xtr Iy nudc
thai, khi thai méi bit dau c6 sang ché dang ky.

Hién nay, cac sang ché tap trung chil yéu vao tmg dung birc xa ion héa dé khir tring
trong y té, chiém 56% trén tong luong sang ché vé tmg dung buic xa ion héa trong 3 linh
vuc.

Cac sang ché vé ung dung buc xa ion hoa trong thuc pham; xtr 1y nudc thai, khi thai
va khtr tring trong y té duoc ding ky bao ho chui yéu ¢ khu vuc chau A, cu thé:

e Khu vuc chau A: Nhat Ban, Trung Quéc, Han Quéc, bai Loan, Héng Kong, An
DJ, Israel, Malaysia

e Khu vuc chau Au: Anh, Puc, Phép, Nga, Ai len

e Khu vuc chau My: Canada, My, Mexico

e Khu vuc chau Uc: Uc, New Zealand

e Khu vuc chau Phi: Nam Phi

I11. UNG DUNG BUC XA ION HOA PE KHU TRUNG DUNG CU Y TE

1. Thiét bi chiéu xa & Trung tam Nghién ciru va Trién khai Cong nghé Birc xa
(VINAGAMA)

1.1. Nguén chiéu xa gamma Co-60

He thiémg mid He ddo hang
Burdng nhdn wien / Cc cdundng-ha ngudn

MAY CHIEU XA SVST-Co60/B

-25-



Tén thiét bi: nguén chiéu xa da niang Co-60, SVST-Co 60/B.
Nha san xuat: cong ty Vién dong vi, Hungary.
Loai thiét bi: hop chira san pham (Tote Box), bé nudc
Ngudn phong xa:
v’ Loai ngudn: Coblat-60
v Ky hiéu ngudn: CoS-43HH, RSL 2086
v' Hoat d6 cuc dai c6 thé nap: 1 MCi
v S6 ban ngudn: 03
v' 04 md dun trong mdt ban ngudn
v’ S6 thanh ngudn trong mdt mé dun: 40
Thiét ké che chin: 2MCi
Bé chira ngudn: nudc, siu 6m

Toax e et oo
ik

-I ‘

o

Iscciose curves or a ve~tcal pleanc wilny dosimcters piaced
se-penc calar o lhe 3ouice alague af Many pos tons throu gk "
s mucidla 97 e Forogenenus producl box. pnodact densit: OS5 gJom

Phdn bé liéu hép thu trong thiing hang chiéu xa
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1.2

Result of

-
[e}
A

1 singie-Siced
41 Dose
1 Distribution

Doss (Relative}
o ©o ©
(2]

Twae-Sided Irradiation

High Dose

Low Dose

0 2'0 ' d.b

€0 80

Distance from Co-80 Source (cm)

Phén bé liéu theo chiéu siu ciia thiing sin pham khi chiéu xq hai mat bang tia gamma

Two sincle—direction passes of 2 reciangular packsaqe, oac on
each sdo cf = siat arory garrrina ray plsque scurce

Chiéu xq tia gamma khi dio mdt thing sin pham

1.2. Thiét bi chiéu xa chim tia dién tir - UELR-10-15S2

DN NI NN

Nang lugng chum tia e-: 10 MeV
Cong suit chum tiae-: 15 kW

D0 rong chum tia quét: 50, 45, 40 cm
Tiéu thu nang luong: 150 KVA
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Phén bé liéu khi chiéu xa EB 2 mdt

-28-




2. Chiéu xa khir truing dung cu y té
2.1. Sw phat trién ciaa cong nghé khir tring dung cu y té

Sau nam 1895: W. C. Roentgen phéat minh ra tia X va H. Becquerel phat hi¢n ra
phong xa.

Nam 1955: cong ty Johnson&Johnson, 14n dau tién trén thé gii, da dwa vao st dung
may gia tbc chim tia dién tir dung cho chiéu xa khir tring chi phau thuat quy mé thuong
mai.

Niam 1960: may chiéu xa ngudn Cobalt-60 xir Iy 15.000 tan khoai tdy/ndm duoc dua
vao hoat dong ¢ Canada.

Hién nay trén thé gidi c6 hon 126 thiét bi chiéu xa ngudén Co-60 & 48 nudc va
khoang vai trim mdy gia tdc dugc sir dung chiéu xa khir tring dung cu y té.

03 6 chirc 16n qudc té khuyén khich phat trién céng nghé chiéu xa khtr tring dung cu
y té: T6 chitc Luong Nong quoc té (FAO), T chuc Y té thé gigi (WHO) va Co quan
Ning luong Nguyén tir Quoc té (IAEA)

Chiéu xa

2.2. Bwc xa lon hoa — Giéi han niang lweng
Gi6i han nang luong birc xa ion hoa dung cho khir tring dung cu y té:
e DH6i véi tia gamma va tia X: E <5 MeV
e DOi v6i chum tia dién ti: E < 10 MeV
DPdng vi phong xa Co-60:
e (Co0-60: phat tiagamma; 1,174 MeV va 1,332 MeV; chu ky ban rd 1a 5,27 nam
e (s-137: phéat tia gamma; 0,66 MeV; chu ky ban ra 1a 30 nam
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2.3. Co ché diét vi sinh vat

+¢ Ion hoéa phan tir DNA:

Tia burc xa ion hoa sé ion hda nguyén tir, phan tir tao nén té bao vi sinh, dic biét la
tao ra dut gdy phan tr ADN. Néu chiéu liéu du 10n, té bao s& bi chét trong qua trinh
phan bao, vi sinh vat giy bénh s& bi chét.

b, |

(lIKa
/%]

Qi

¢ Quy luat diét vi sinh vat:

Lg (N/No) 4 D
D.
1 - N =N_10
0,1 - N - S6 vi sinh song sot sau khi
chiéu xa
No — S6 vi sinh ban dau
0,014 Do — Gi trj giam thap phan, kGy,
lidu gay chét 90% vi sinh vat
0,001 | D — Liéu hép thu, kGy

Liéu chiéu

Su phu thudc s6 vi sinh song sot vao liéu chiéu

-30-



¢ Li€u D;; mot so loai vi vat:

TT Loai vi sinh Liéu Dy, (kGy)
1 Moraxella osloenensis 5:10
2 Micrococus Radiodurans 3:7
3 Clostridium Botulium 2:35
4 Bao tir clia nAm 05-:5
5 Saccharomys cervisiae 0,4-0,6
6 Salmonella 02-:1
7 Staphylococcus aureus 0,2-0,6
8 Escherichia coli 0,1:0,35
9 Pseudomonas 0,02:-0,2
< Liéu gy chét ddi v6i co thé sinh hoc:
Co thé sinh hoc Liéu, kGy
Cac dong vat bac cao, nguoi 0,005 + 0,01
Con trung 01+1
Vi khuan dang khéng bao tir 0,5+ 10
Vi khuan dang béo tir 10 + 50
Virus 10 + 200
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2.4. Chiéu xa- Mot bién phap hiru hiéu cho khir triing dung cu y té
% So sanh mot s6 phwong phap khir tring:

Piém so sanh EB Vi sdng Hap hoi | Héa chit | Nhiét
Tang thém
khéi lrong Khéng Co Co Co Khéng
Can phy gia Khong Co o o Khong
Can qua trinh tién
. Khong Cé Cé Cé Cé
xu ly
Toc do khur trung,
. 2.000 100-250 135-454 135-454 -
kg/gio
Thai khi Khong Cé Co Co Co
Thai nuge Khong Cé Co Co o)
Tao thém
sén pham phy Khéng Co Co Co Khéng
Gia ($/kg) 0,13-0.18 | 0,24-0,35 | 0,24-0,35 | 0,53-114,4 | 0,7-2,24

¢ So sanh phwong phap khir trin

héa chat (EtO) va phuong phap chiéu xa:

TT Piém so sanh Phuwong phap EtO Phlngg phap
chiéu xa
1 Céc thong s6 cong nghé - Nhiét do Thoi gian
can kiém soét - Thoi gian
-P6 4m
- Nong do EtO
- Chén khong
2 Hoa chat con x6t lai Co Khéng
3 Xtr 1y sau khi khir tring Pubi khi EtO Khéng
4 Du ddc to EtO, EtG va EtCH Khong
3) Kiém tra vo tring Can thiét Khong can thiét
6 Céch 11 sau khur trung T6i thiéu 14 ngay Dung ngay dugc
7 Ti trong hang Bi 4nh hudng it bi anh huong
8 Kha nang xuyén qua hang C6 van dé Khéng

khtr trung
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9

O nhiém moi trudng Co Khéng

10

Do tin cay khur trung Cao Rat cao

% Uu va nhugce diém cia chiéu xa khir trung dung cu y té:

v
v
v
v
v

<\

v

Uu diém:

Pam bao do vo trung cao (SAL - Sterility Assurance Level)

Do tin cdy va tinh 6n dinh céng nghé cao

Khéng dé lai du doc td trong vat pham sau khi khir tring

Khéng can thao bo bao bi khi xur 1y, xir 1y & dang thanh pham

Khong gay hai cho moi truong

Nhuoc diém:

Vit liéu cac vat pham y té phai 1a loai twong thich v6i buc xa, doi hoi cac nha san
xuét phai thay d6i vat liéu ddi v6i mot sb mat hang

Pau tu ban dau 16n hon cac phuwong phép ¢6 dién khac

2.5. Chiéu xa khir trung dung cu y té
< Thiét bj chiéu xa & Viét Nam:

AL 1. Nam dwa Ay
TT Thiét bi vao sir dung Co quan quan ly
’ Vién Khoa hoc va K¥y thuat
1 May chi€u xa ban cong nghiép 1991 Hat nhan, Ha Noi (thude
nguon Cobalt-60, RPP-150, Nga Vién Nang luong Nguyén
tir Viét Nam)
, ‘ Trung tdm Nghién ctru va
May chi€u xa cong nghiép ngudn Trién khai Cong nghé Burc
2 | Cobalt-60, SVST-Co-60/B, 1999 xa, VINAGAMMA (thudc
Hungary Vién Nang luong Nguyén
tor Viét Nam)
May gia tdc chum tia dién tir (co
3 | bién doi sang tia X) , SB 5/150, 2003 (2) Cong ty TNHH Son Son
Hoa Ky
4 May chiéu xa cong nghiép ngudn 2005 Cong ty CP Chiéu xa An
Co-60, TBI-8250-140, Hungary Phu, tinh Binh Duong
May chiéu xa cong nghiép ngudn . £
5 | Cobalt-60, TBI-8250-140, 2006 | Sonety CPchicuxaAn
Pht, tinh Binh Duong
Hungary
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Mady chiéu xa cong nghié€p ngudn Tép doan Thai Son, Tp.

6 | Cobalt-60, TBI-8250-140, 2009 A
Can Tho
Hungary
May chi€u xa cong nghi€p ngudn . i
7 | Cobalt-60,TBI-10048-150, 2011 | SOne ty CP chicuxa An
Phu, tinh Vinh Long
Hungary

Trung tam Nghién ctru va
May chiéu xa chum tia dién tu, 2012 Trién khai Cong nghé Buc
UELR-10-15S2, Nga xa (thudc Vién Nang luong
Nguyén tir Viét Nam)

M4y chiéu xa cong nghiép ngudn
9 Cobalt-60, SQ(H) 636, Trung 2012
Quodc

Tép doan Thai Son, Tp.
Can Tho

3. Nhan xét:

Str dung birc xa 16n hoda (tia gamma, tia X, chum tia dién tir) trong khur trung dung cu
y té 12 mot cong nghé tién tién, kinh té va than thién véi moi trudng.

Sy hinh thanh va phat trién Cong nghé chiéu xa ¢ nudc ta 1a mot bude tién, mot
thanh qué cua su nd luc khong ngimg ciia Nganh Hat nhan va 1a mot hudng phat trién
mang lai nhiéu ich 1gi cho dan sinh va nén kinh té cua dat nudc.

IV. UNG DUNG BUC XA ION HOA PE THANH TRUNG THUC PHAM VA
KIEM DICH TRAI CAY
1. Cong nghé chiéu xa thue pham

Chiéu xa thuc phém la cong nghé¢ sir dung nang lugng birc xa ion hod (tia X, tia
gamma, chum tia dién tir) dé xir Iy thyc pham nham nang cao chét lwong vé sinh va an
toan thuc phém, voi vu diém:

v P06 tin cdy va tinh 6n dinh cong nghé cao

v Nhiét d6 ting khong déng ké trong sudt qua trinh xtr Iy

v' Khong d¢é lai du doc t6 trong san pham sau khi xir 1y

v' Khéng can g& bo bao bi, xtr Iy san phdm ¢ dang dong géi san

v" Qua trinh xir 1y chinh xac va c6 kha nang lap lai

v' Dé& dang kiém soat qua trinh (chi can kiém soat vé liéu luong)
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Hiéu trng gian tiép:
Sy phan ly cua H,0O

eiaqs HC: ﬂ

Birc xa ion héa — Co ché tac dong dén té bao song

Hiéu (rng truc tiép: ion hoa cac base
va 2-deoxyribose clia phan tir ADN

% Liéu gy chét ddi voi co thé sinh hoc:

Co thé sinh hoc Liéu (kGy)
Cac dong vat bac cao, nguoi 0,005 + 0,01
Con trung 01+1
Vi khuan dang khéng bao tir 0,5+ 10
Vi khuan dang bao tir 10 + 50
Virus 10 + 200

% Tac dung ciia cong nghé chiéu xa trong thanh trung va kiém dich:
Lam giam dang ké lugng hu hao sau thu hoach
Lam giam cac bénh giy ra do thyc pham

Kéo dai thoi gian ton trix

Thuan loi cho viéc giao thuong trén cac thi trudng, dic biét 1a thi trudng quoc té

% Chiéu xa thuc phim - Ung dung:

Dii liéu Muc dich _ kGy Poi twong
Thap 1. Chong nay mam 0,05+0,15 Khoai tay, hanh, téi, cu
<1 kGy 2. Diét con trung, 0,15+0,5 gung.
Ky sinh trung gay 0,15+0,5 Ngii cbc, hat, hoa qua
bénh trol va kho, ca va thit

3. Lam cham chin

kho, thit lon, v.v
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Hoa qua va rau tuoi, v.v
Trung binh 1. Kéo dai thoi gian 1,0+3,0 Ca, qua dau tay, v.v
1+ 10 kGy bdo quan 1,0+7,0 Thuy hai san, thit va thit
2. Chéng théi rira, 2,070 gia cam tuoi hoic déng
diét vi sinh gay lanh, v.v
bénh Nho (taing ham Iluong
3. Tang cac thudc nudc nho), rau khod da
tinh cua thuc pham khtt nudc (giam thoi
gian niu), v.v
Cao 1. Khu trung thuc 30 +50 Thit, thit gia cam, thuy
10 + 50 kGy pham 10 + 50 hai san, thic an dung
2. Giam nhiém ban cho bénh nhan mic cac
ctia mot s6 chat phu bénh mién dich.
gia, hop phan trong Mau, ché phdm enzim,
thuc pham V.V

< Danh muc thwc pham dwoc phép chiéu xa va gi6i han liéu hap thu (Quyét dinh
50 3616/2004/QP-BYT)

Li¢u hép thu
TT Loai thwe pham Muc dich chiéu xa (kGy)
Toi thicu | Toi da
Loai 1: San phrflm néng | Uc ché nay mam trong qua trinh
1 , A x o \ ) 0,1 0,2
san dang than, re, cu. bdo quan
a) Lam chdm qua trinh chin

. ~ | b) Diét con tring, ky sinh tring 0,3 1,0

2 Loai 2: ‘Rau,.qua ot | ¢) Kéo dai thoi gian bao quan 0,3 1,0
(trur loai 1) d) Xt 1y kiém dich 1,0 2,5

0,2 1,0

Loai 3: Ngii cOc va cac | a) Diét con tring 03 Lo

3 loai san pham bot nghién | b) Giam nhiém ban vi sinh 1’ : 5’ 0
tr ngli coc; dau hat, dau c) Uc ché ndy mam 0’1 0 ’25

c6 dau, hoa qua kho : :
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Loai 4: Thuy san vasan | a) Han ché vi sinh vat giy
pham thuy san, bao gom | bénh 10 70
dong vat khong xuong b) Kéo dai thoi gian bao quan ’ ’

4 | « A Al 1o . 2 o an e L 1,0 3,0
song, dong vat ludng cu ¢ | ¢) Kiém soat dong thyc vat ky 01 20
dang tuoi song hoac dong | sinh ’ ’

lanh
) S a) Han ché vi sinh vat gay
Loai 5: thlt gia suc, gia bénh Kéo dai thoi gian bao 1.0 7.0
5 | Samvasan pha.mgar gla quan 1,0 3,0
cam ¢ dang tuoi song va b) Kiém soat dong thuc vat 0.1 20
dong lanh ky sinh ’ ’
a) Han ché vi sinh vat giy
g | Loai6: Raukhd, gia vi bénh 2,0 10,0
va thao mdc b) Diét con trung, ky sinh 0,3 1,0
trung
a) Diét con trung, ky sinh 03 Lo
7 Loai 7: Thyuc pham khé trung » o \ 1’0 3’0
C) Han ché vi sinh gay bénh ’ ’
2. Quy pham va tiéu chuan cho chiéu xa thwc pham ¢ Viét Nam
STT Tén M3 sb
2 > A2 TCVN 7247:2008 (Rev. 2)
1 Thyuc pham chiéu xa - Yéu cau chung CODEX STAN 106-1983
. X a1 NPT TCVN 7250:2008 (Rev. 2)
5 Quy pham hudng dan \_If_a,;n hanh thiét bi chiéu xa CAC/RCP 19-1979 (Rev.1
' —1983)
5 | Tiéu chuan thuc hanh do liéu 4p dung cho thiét bi | TCVN 7248:2008 (Rev. 2)
chiéu xa gamma dé xtr 1y thuc pham ISO 15554:1998
, | Tieu chuan thuc hanh do liéu 4p dung cho thiét bi | TCVN 7249:2008 (Rev. 2)
chiéu xa EB va birc xa him dé xu 1y thuc pham ISO 15562:1998
5 Quy ].pha.m t{u,rc har.lh ‘Chlfu xa tot do1 VOI, thit do TCVN 7413:2010
va thit gia cam tuoi va dong lanh dugc dong goi
6 Thuc hanh chieu )fa t(‘)‘F c}e kle‘mAsoat vi sinh vat TCVN 7414:2004
trén ca, dui €ch va tom.
7 Quy pham thyc hanh chiéu xa tot dé kiém soat vi TCVN 7415:2010

sinh vat gy bénh va cac loai VSV khac trén gia
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vi, thao moc va cac loai rau thom.

Quy pham thyc hanh chiéu xa t6t dé loai trir con

8 ‘ o TCVN 7509:2005
trung trong cac loai ngii coc.
9 Quy pham thl%'C harfh chle?. Xa “[(.)t C‘Ie kéo qdal thot TCVN 7510:2005
gian bao quan chudi xoai va du du
10 Qu?/ pha@ xthI.I’C flank’l chleg x,a tc’)t de ch’)?u t‘ru: c?n TCVN 7516:2004
trung nhiém trén cac loai cd udp muoi va khod
1 Thuce pham — Phat hién thyc pham chiéu xa co TCVN 7410:2004
chtra xwong - Phuong phép do quang phd ESR EN1786:1996
Thuc pham, - Ph.ait hlefl thuc pha?.l c},1.1eu )fa l,)ang; TCVN 7412:2004
12 | phuong phap nhi¢t phat quang doi véi loai cé thé
. . EN 1788:1996
tach khoang silicate
Thuc phém — Phat hién thuc phém chiéu xa do6i
13 | véi loai thuc pham c6 chira chét béo — Phan tich TCVN 7408:2004

hydrocarbon bang sic ky.

3. Tinh hinh chiéu xa, thanh trung thwe phim va kiém dich trai ciy & Viét Nam
% Thiét bi chiéu xa thwe phim & Viét Nam:

TT Thiét bi Nam dwa vao Co quan quan ly
st dung
’ Trung tim Chiéu xa Ha
1 May chi€u xa ban cong nghiép 1991 Noi (thudc Vién Nang
nguon Cobalt-60 lugng Nguyén tir Viét
Nam)
Trung tdm Nghién clru va
May chi€u xa cong nghiép nguon Trién khai Cong nghé Biic
2 Cobalt-60, may gia toc chum tia 1999; 2012 xa (thudc Vién Nang
dién tr (EB) luong Nguyén tur Viét
Nam)
3 May chiéu xa cong nghiép ngudn 2005 Cong ty C6 phan Chiéu xa
Cobalt-60 An Phu (Binh Duong)
May gia toc chum tia dién tir (c6 A
4 bién ddi sang tia X) 2003 Cong ty TNHH Son Son
4 T 5 T O Théai Son Gro
5 May chiu xa cong nghi¢p nguon 2009 up

Cobalt-60

(Can Tho)
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< Hoat dong chiéu xa thuc pham & Viét Nam trong 5 nim gan day (2008-2012):

80000 -

70000 -

60000

50000 -

40000 - I

30000 : : : _

2008 2009 2010 2011 2012
Nam

Lwong, tan

Ghi chu: - ) S6 liéu thong ké wde tinh véi do chinh xac £10%
- Thuc pham bao gom thay hai san dong lanh, thuy hai san
kkho, gia vi , rau gia vi say kho, trai cay tuoi. ..

< Chiéu xa kiém dich trai ciy:
- Muc dich: ngan chan, kiém soat con trung gay hai la.
- Xuét khau sang cac thi truong kho tinh: My, New Zealand, Uc, Chile...
- Liéu yéu cau tdi thiéu: 400 Gy, nham diét rudi duc qua va cac loai con trung khéc.

N

USDA Certificate of Approval

Irradiation
Type of Facility

for

United States

Department of This treatment facility and associated equipment have been examined and found acceptable for use in

Agriculture the treatment of articles regulated under the provisions of quarantines and regulations administered by
Plant Protection and Quarantine

Animal and

An Phu Irradiation Joint Stock Company (TFC = 1006) Vuong Dinh Khoat
Plant Health > o S ook oropany (To = 1000 9

Inspection Name of Facility Operator

Service

Hamlet 1B, An Phu Commune, Thuan An District, Binh Duong Province, Viet Nam
Location

Plant Protection
and Quarantine Conditions of Approval

1) The facility must operate under the s in the O and the C Ag

2) Treatments must follow approved process configurations.

3) See Operational Workplan for qondlhgns under which recertification is required

: e
July 28, 2009 ‘tan‘ Winborne None
Date Approved Certitying Official Expiration Date

Treatment Program Manager

Title

Mau gidy chirng nhén dwoc cip béi Co quan Thanh kiém tra stvc khée
Dong thuc vit My (APHIS)
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Lwong trai ciy dwoe chiéu xa Kiém dich tir Viét Nam nhip vao My, tin
(Nguén: Alan Green, USDA)

Nam Thanh long Chém chom
2008 100 -

2009 100 -

2010 754 -

2011 1392 54
2012 1082 224

4. Ung dung chiéu xa thwe pham tai Vién Ning lwong Nguyén tir Viét Nam
(VINATOM)

Thiét bi chiéu xa gamma tai VINAGAMMA
(SVST-Co60/B)

Khu nap va do hang

Coéng suét v&i hoat dd 300 kCi:
-DCYT @25 kGy: 1m3/gic‘y’
-Thuwe pham@5 kGy: 1,3 tan/gi&
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May gia téc chum tia dién t
ELECTRON BEAM ACCELERATOR (UELR-10-1552, CORAD, RUSSIA)

Electron Beam UELR-10-15S2
at Research and Development Center
for Radiation Technology - VINAGAMMA

Niang lwgng: 10 MeV
Cong suat: 15 kW
Ning suat xir ly:
- DCYT: 5.5 m¥hr @ 25 kGy
- Thwe pham: 6.000 kg/hr @ 3.2 kGy

< Hoat dong chiéu xa tai VINAGAMMA tir 2008-2012 (*):

Loai hang 2008 2009 2010 2011 2012
Dung cuy
R 683 1.590 2.620 2883 2.965
té, m
Thudc DND,
3 1.514 1.100 344 1.125 223
m
TP dong 3.561 4.341 3.030 2255 1.640
lanh, tan
A (**
™ k:';n( )| 1084 1.127 1.064 1.003 1.673

(*) Nguon VINAGAMMA
(**) Thuc phdm khé gom thity hdi san khé, cdc loai gia vi, rau ci sdy khé tiéu thy néi

dia hoac xuat khau.
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Hang thwe phim chiéu xa tai VINAGAMMA (2008-2012)

5000 -
c 4000 -
S
© 3000 -
»
]
«3 2000 - TP BL
= TP Kho
o 1000 -
)
g O T T T T 1
3 2008 2009 2010 2011 2012
Nam
< Po liéu chiéu xa:
STT Dang li¢u ké Thiét bi chiéu xa Muc dich Chuan liéu
1 ECB Gamma ;
Khu trung dung RIS& ;Igh
Radiochromic B3 oy y &€ va thanh Reference Lab
B trung thuc pha
2| Gex Corp., USA EB rung thye pham |~ pRy )
. Po licu thip (NC | Seibersdorf
3 Fricke Gamma/EB kiém dich) Lab, IAEA
4 Silver Dichromate Gamma/EB S0 Saﬁg{fhuan VINAiAMM

5. Trién, vong twong lai: . ) Q
QDb s0 127/QD-TTg ngay 20/01/2011 vé viéc phé duyét quy hoach chi tiét phat trién

g dyng buc xa trong cong nghiép va cac nganh Kinh té-Ky thuat khac dén nam 2020:
- 30 co s6 chiéu xa cong nghiép

Phat trién chiéu xa cong nghiép theo vung san xuat:

v' Chiéu xa cho rau, trai cay, luong thyc, thuy hai san tai khu vuc DPBSCL.
v Chiéu xa thuc pham, thity hai san tai ving duyén hai mién Trung.

-42-



v/ Chiéu xa hat tiéu, hat diéu, nho, ca phé, hoa xuat khau tai Tay Nguyén.
Mot s thi truong kho tinh da va dang xem xét chap nhan nhap khau trai cdy chiéu xa
tor Viét Nam:
- My§: Thanh Long (2008), chém chom (2011); sip t6i: nhén, vai, xoai, va sita
- New Zealand: thanh long, vai nhan
- Uc: x0ai, thanh long, vu sira

V. XU LY NUOC THAI BANG BUC XA
1. Giéi thiéu:
Nude trén trai dat co thé st dung khoang 200.000 km?, chiém khoang 0,01% cua tat
ca cac loai nudc.
Muc dich xur Iy nudc thai trude khi thai ra song, dung lai trong cdc nganh cong
nghiép hay tudi tiéu:
v Loai céc tap chat doc hai qua danh gia COD, BOD, S/S....
v" Loai mau, mui
v' Loai T-N, T-P
v’ Loai bo céac loai vi khuan va pha hay cu tric cac loai hoc mon,.. .

2. Xir Iy nwéc thai bang chum tia dién tir (EB):
Loai bo cac tap chat hiru co
Loai mau do ndi doi bi pha huy
Loai mui do cac phan ing hda hoc burc xa
Diét khuan do pha huy cau tric ADN
Pha hily cac Hoc mén (Noi tiét o)
Tai sinh nudc tudi, trit nude va cac ing dung khac trong canh tac nong nghiép.

3. Phan wng hoa hoc birc xa cia nwoc:
H,O €, +ILOY +H* +*OH +H, +0* +H,0,

€aq T H,O* H + OH- H, +0O

(Ion héa, phan huy cac trang thai kich thich, < 10-12 gidy)
€ > € hit > Chidrat
H,O® + H,0O H,O" + HO
Chidrar + HzO7 H  + H0
H + H H,
HO- + HO H,O,
Chigrar T HO HO"

( Phan ttng nhanh, < 10-® giay)
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4. Nguyén tic xir Iy nwéc thai biang chum tia dién tir (EB):

Cag —  Cac tap chit
H,O0__—, HO — hitu co nguy —
H .
_ hai trong
Hf; (_)’J 4 21
22 nudce thai

X Iy

Nudc thai tho

-Phan huy hoan toan — H,0 va CO,

-Phan huy mot phan

-Chét ran lo ling

-Monome—spolime

-Loaibo cac nhom doc hai

-Loaibo mau, mui

nuéc thai nha may giay

— Két tia

_Xuly SH

Nudce thai sau khi xi 1y

sinh hoc
O -Toc O -Toc
A -coD A -coD
| O -BOD, 1.0 O -Absorbance at 235 nm
1v0ﬁ O - Absorbance at 235 nm
s | o & o
§ 05 |- \ e A
1 M 1 1 1 A J 05 A 1 1 | 1 J
0 2 4 6 8 10 0 2 < 6 8 10
Dose, kGy Dose, kGy
5. Két qua xir Iy nwéc thai tai Khu phirc hop dét-nhuém Daegu, Han Quac:

- Nang luc xir 1y: 80.000 m*/ngay

- Két taa két hop véi xtr Iy hoa hoc va sinh hoc
Thong so pH BOD, mg/l | Chatranlo | Thong sé pH

COD, mg/l | Iing, mg/l
Mau
Nudc thai 12 2.000 900 100 1.000
Sau xtur ly
6.8-7.5 1.700 450 50 500
hoa hoc
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Sau xtur ly
7.0-8.0 1.300 250 50 400

sinh hoc-1

Sau xur Iy
' 7.0-8.0 30 60 50 250

sinh hoc-2

< So d0 dong xir Iy nwéc thai thong thuong:

NI phauce Nop det-mnuoln bracgu, ran Quoc

| Xt Iy hoa hoc |

| Suc khi 1an 1 }—l
—| Bé sa lang 1 }—‘

+ Bdn lam dac
| Suckhilan2 ————
—! Bé saldng 2 |

v

v

Bé& chira nwdéc | Loai nuwédc
sau xwr ly
Nudc dat Bun thai
chuan xa

< So dd nha may xir Iy nwéc thai pilot bang EB:

RER Wﬂﬂﬂjﬂ [

—
-——_P — -
Nudc thai Xt Iy sinh hoe dang Be clmam_roff: thai
May EB thap quaxuly

-45-




< May gia toc EB cong suit cao (EB Tech. va BINP):
May gia toc ELV-12 (03 dau phat)
v' Nang lugng: 0,6-1,0 MeV
v’ Cong suit chum tia: 400 kW
v Dong chum tia: 500 mA
v' D0 rong clia s : 2m

Khu phirc hop dét nhuém Daegu, Han Qudc
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6. Nhan xeét:
Cong nghé xtr Iy nudc thai bang chum tia dién tir bi canh tranh manh véi cac cong
nghé xir 1y truyén théng khac.

Ap dung cong nghé xir Iy nudc thai bing birc xa tir quy mo phong thi nghiém sang
quy md cong nghiép van c6 gip mot sb kho khan.

Dé cong nghé xir Iy nude thai bang birc xa duge ap dung nhiéu thi cong nghé nay can
phai ré hon cic cong nghé khac,vi du & Han Qudc, x&t Iy nudc thai bang cong nghé
truyén théng (Hoa+sinh+1y) c6 gia 1,2 US$/ m®, con xir Iy birc xa (0,4 US$/m®) co két
hop véi xtt 1y sinh hoc phai thap hon 1 US$/m®,

VI. XU LY KHi THAI BANG BUC XA

v

<

B NI NI N N

NN N NN

< S

Khong khi bi nhiém ban boi nhiéu nguyén nhan:

Ho6 hép co thé séng thuc, dong vat va xac thuc-dong vat phan huy

Céc hoat dong cuia con nguoi nhu phuong tién giao thong, nha may nhiét dién,
khi gas; cac chat hitu co bay hoi (VOC); chay rimg hay d6t chay cac chat ddt, ...
Nhiém ban khong khi s& anh hudng tiéu cuc 1én trai dat:

Ph4 hity tang Ozon

Hi€u ting nha kinh

Chét luong khong khi

Mura axit

Céc chét giy 6 nhiém khong khi tac dong 1én strc khoe con ngudi:

NOX

SOX

O3

CO

Céc hat lo ltng

C4c chat hitu co bay hoi (VOC: HFC, PFC, SFg, CH,, khi thai tir xe hoi hay dot
chdy than da,...).

Han ché cta cac cong nghé xir Iy khi thai hién nay:

Hiéu sut chuyén hoa thap

Tao cac chit nhidm ban thir cip

Khéng c6 giai phap giai quyét triét dé cac chat nhiém ban nhu cac loai khi gy hai
toan cau, cac chat hoa hoc doc hai.

Cong nghé birc xa co thé giai quyét van dé 6 nhiém khong khi mang tinh toan
cau:

Thot gian xtr Iy nhanh
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v Qua trinh xir ly khong can chat xic tac

Thai chat nhiém ban thir cp thap
Qua trinh xtr Iy khong tang nhiét
Qua trinh xur Iy don gian va than thi¢n vdi moéi truong.
Co ché loai khi doc bang may gia téc EB:
Phan tng ctia VOC:
VOC +HO — Solkhi +  cac san pham khi
(CO, COy,, Os, hidrocachon

c6 86 C thap hon)
SO, + HO© — Sol khi H,SO4 + NH;  _{(NH,),SO,
NO, + HO® —— Sol khi HNO; + NH; ___ ,NH4NO;
Nhan xét:
Xt 1y thai bang may gia téc co gia dau tu va gia thanh xir 1y con cao.
Cong nghé mai ndy dang canh tranh gay gat v6i cac cong nghé truyén thong khac.
Tinh phd bién ctia cong nghé con thip do gia dau tu cao, bao dudng va van hanh

do1 hoi trinh do cao.

-48-



TAI LIEU THAM KHAO

1. Ong Poan Binh; Téng quan thuee trang va xu huéng g dung bikc xa ion héa dé khir
tring dung cu y té, thanh trimg thiee pham, kiém dich trdi cdy va xir Iy nude thdi, khi
thdi trén thé gidi va & Viét Nam; 2013.

2. Trung tam Thong tin Khoa hoc & Cong nghé TP.HCM; Phéan tich xu hudng ng
dung burc xa ion hoa trong y hoc, thire pham va xir Iy nwée thai, khi théi trén co so s6
liéu sang ché quoc té; 2013.

3. Ong Poan Binh,Ung dung birc xa ion héa dé khir trimg dung cu y té, 2013.

4. Ba Poan Thi Thé , Ung dung bitc xa ion héa dé thanh tring thuc phdm va kiém dich
trai cay, 2013.

5. Ong Poan Binh, Xit [y nude thdi bang birc xa, 2013.

6. Ong Poan Binh, Xt Iy khi thdi bang birc xa, 2013.

-49-



