MOT s6 KIEN THUC CO' BAN VE KHU TRUNG BANG BUC XA

Pac trung cha ky thuat khir tring bang birc xa

Kha'trung

Cac san pham du dugc san xuat trong cac diéu kién vé sinh nghiém ngat
van con bi nhiém céc vi sinh vat (VSV) tuy vGi mOt sO lugng ban dau rat it. Cac
san phdm nhu vy dudc coi 1a san phdm chua vd trung va muc dich cla quéa
trinh kh(r trung 1a loai bé hodc bét hoat cac VSV nay, lam cho cac san phdm
chua v tring trd thanh san phdm vd truing, dam bao an toan cho ngudi st dung.

Cac phuong phap khu'tring
C6 3 phuong phép dugc s dung dé khir tring & qui mé céng nghiép:
- Nhiét néng 8m &p luc (steam)
- Khi Ethylene Oxide (EtO)
- BUc xa ion hoa: bl'c xa gamma, electron beam va tia X

MGi phuong phap khir tring k& trén cé nhitng uu va nhugc diém, thich hdp
vdi tling loai san phdm cu thé: nhiét nong 8m c6 hiéu Iuc khir tring tét, nhung
chi thich hgp kh{r trung dung dich, dé lam hu hong dung cu bang plastic, lam
chin gay b&t hoat cac dugc phdm, ché pham sinh hoc va khi khir triung phai thao
bo bao gdéi. EtO c6 hi€u Iuc kh(r tring cao, tham qua dudc bao gbi nhung khong
tham nhap vao bén trong cac san pham cau tric dac hodc nhiéu Idp. Ngoai ra
EtO la khi ddc lubn luu dong trong san pham.

Khdrtrung bdng bat xa

Kh(r trang buc xa 1a mot quéa trinh vat Iy nham bat hoat cac vi sinh vat
(VSV) trong san phdm nhd cac hiéu ('ng ion hoéa cla céc tia blc xa. Qua trinh
nay dugc thuc hién bdi cac thi€t bi dudc thi€t ké chuyén dung phat ra cac loai
bUc xa ion hoa: tia gamma cla Co-60 hodc Cs-137, chum dién tf cia may gia
toc dién tir va tia X cla may chiéu tia X.

So v@i cac cong nghé khir tring bang nhiét va hoa hoc, khir tring blc xa
dugc coi la mot cong nghé sach, hi€éu qua va an toan hon vi kh{r tring blc xa
khdc phuc dugc nhiéu nhugc diém cua cac phuong phap khac nhu dd dam
xuyén cua tia blic xa sau cho phép xr ly dugc khéi san phdm 16n, khéng phai
thao bao g6i va c6 thé dung nhiéu loai vat liéu khac nhau; tuong tac cla birc xa
lén vat phdm sinh nhiét rdt yéu nén khong lam chin, 1am hong san phdm. Ngoai



ra blc xa khdng d€ lai cac chdt doc ton du va cdng nghé x(r ly bang bic xa kha
don gian, dé van hanh va an toan.
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Yéu cdu déi vdi san phdm khd'triing bdng bt xa

Kh(r triing cé y nghia quan trong trong viéc nang cao chat lugng vé sinh va
dd an toan san pham. Tuy nhién, khir trung chi 1a mdt khdu (thudng 1a khau cudi
cung) trong toan bd day chuyén san xuat. Qua trinh kh{r tring bang bic xa
khong thé thay thé& cac yéu cdu vé chat lugng vat liéu, chat lugng bao goi cach
ly vi khudn cling nhu' cac yéu cdu vé sinh méi trudng trong dé san pham dugc




san xuét, déng gdi va luu trr. Nghia 1a san phdm trudc khi khir tring bic xa
phai la san pham dudc san xuat dat tiéu chuan GMP - Thut hanh san xudt tét.

Phucng phap xac dinh liéu khir trang
Liéu Xa Dio

MGi loai VSV ¢ mdt mitc dé khang b&m sinh d6i vdi birc xa va dugc déc
trung bdng do khang xa chudn c6 don vi do la liéu Dso. Liéu Dy dugc dinh nghia
la liéu c6 khad ndng lam gidm 90% s& lugng quén thé VSV ban dau nhiém trong
san pham.
Liéu xa kha'trung (D)

Su bat hoat cac VSV trong qua trinh khir tring blc xa dién ra theo qui lut
ham s6 mi va do doc cua dudng cong song sot la gia tri cua dai lugng Dy :

N ok D
D, =D,Log -9 N = N,10 Do D, =
N LogN, — LogN

N: SGVSV séng sét sau khi xu’'ly

No: s& VSV ban déu nhidém trong sén phdm

D la liéu kho'trung

D1 12 li8u xa ddnh gid dé mén cdm bdm sinh cta loai VSV

DO dam bado vo trung (Sterile Assurance Level - SAL)

Theo md hinh toan hoc trén, xac suat song sét cla cac VSV sau qua trinh
khtr trang c6 thé 1a rdt nho nhung khong bao giG 1a s6 khong va su bat hoat cac
VSV trong chi€u xa kh(r tring phu thudc vao sb lugng VSV nhiém ban dau (No),
vao mic do khang xa cua cac loai VSV (Liéu Dig), vao nhitng yéu t6 mdi trudng
dién ra trong qua trinh chi€u xa.

Vi thé, su' vo triing cla san phdm khong phai 1a mot gia tri tuyét d6i ma chi
la x&c sudt cia mot do dam bao vO trung dugc qui dinh trudc nham dap Ung
nhu cdu va muc tiéu st dung clia san pham. Khai niém vo tring tuyét ddi dugc
thay thé bang khai niém dd dam bao vé trang.

PO bao dam vd trung dude hi€u nhu 1 xac sudt VSV con s6ng sot trong
mot don vi san phdm da khi trung (ddi vdi dung cu y té€) hodc la xac sudt s6
don vi san phdm con VSV sbng sét trong tdng s8 cac don vi san phdm kh(r tring
(d6i v8i dudc phdm, my pham).

D6 bao dam vé trung xac dinh theo biéu thirc:
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D6 bdo dam vé trung phu thudc vao ban chét clia san phdm va phan ('ng
tuong hdp sinh hoc gilta san phdm véi co thé con ngudi khi sir dung. PO dam
bao v trung dudc qui dinh bdi Nha san xuét san phdm hodc cac Co quan Y té cé
tham quyén.

Vi du:

- DGi vai san pham khi st dung thuGng phai truc tiép ti€p xdc véi vét thuong
hay hé th8ng tudn hoan, hé thdng mién dich cla co thé thi d& dam bao vo
tring cla cac san phdm nay phai dat SAL = 10°°, nghia la trong 1 triéu san
phdm (SP) da khur trung chi cho phép 1 SP c6 thé chua vo trung.

- DGi vdi cac san pham chi ti€p xdc ngoai da, hodc & &ng tiéu hoa thi dd dam
bao v trung SAL dudc yéu ciu phai dat 1a 103, nghia la chi cho phép 1/1000
SP ¢6 thé con chua vo trung.

- M0t s8 san phadm chi yéu ciu bat hoat cac VSV gay bénh va giam téng lugng
VSV hiéu khi t8i mic nhat dinh Ia dat tiéu chudn vé& sinh, thi d& dam bao vo
tring SAL chi yéu cau dat 102 dén 103, SAL trong trudng hdp nay thudng
ap dung trong thanh tring bao quan thuc phdm, nguyén liéu dugc pham va
cac dudgc liéu.

Nhu vay, vé ly thuyét, d€ xac dinh liéu xa khir triing can phai cé 3 dif liéu:
1) SO lugng trung binh cac VSV nhiém trong 16 san pham (No)
2) Do khang xa bam sinh cac loai VSV nhiém trong san pham (Dxo)
3) Yéu cau vé dd dam bao vd trung déi véi loai san phdm dé SAL

Co sd'thuc hanh dinh liéu xa khd'trung bt xa

Thuc hanh dinh liéu xa khir trung dudc thuc hién theo chudn 1SO 11137-
Phan 2: Khir tring san phdm y t€ — Kh{ tring bic xa — Xac dinh liéu xa khdr
trang (ISO 11137-2, Sterilization of health care products-Radiation Sterilization —
Part 2: Establishing the sterilzation dose). Gan day theo dé nghi ctia Hoa ky, 1SO
bé xung thém chudn th(r 3 d€ xac dinh liéu kh(r trung: 1SO 11137-03, Phuong
phap khir trung liéu 25 kGy (I1SO 11137-03, Dose substantiation of 25 kGy
method)



NGi dung clia 2 phan 1SO 11137 nay thyc chét 1& hudng dan 3 phuong
phép dinh liéu khir trung cho san phdm y t&€ (dung cu y t& va dugc pham):

Phucng phé!p 1: lidu khtr trung dudc xac dinh trén cg s s8 lugng VSV nhiém
trong san pham can chiéu xa kh(r tring.

Phuong phap 2: liéu khir triing dudc xac dinh trén co s dd khang xa bdm sinh
clia nhirng loai VSV hién dién trong san pham can chi€u xa kh{r trung.

Ca hai phucgng phap trén déu dua trén cac hi€u Urng bat hoat VSV trong quan
thé tu nhién theo trén mo tinh toan xac suat dé xac dinh li€u kh(r trang.

Phuong phap 3: Chi dinh liéu khir tring la 25 kGy néu san pham dap Ung 2

yéu cau:

- Nhitng 16 hang san xudat ti'ng mé riéng lé hodc san xuat thudng xuyén nhung
s lvgng san phdm khong I6n.

- PO nhiém khudn ban dau khéng vugt qua 1000 VSV/don vi sdn pham va
phai qua mot Ian chiéu xa ki€m tra mdi chinh thirc dugdc xUr ly hang loat & liéu
25 kGy.

Trach nhiém dinh liéu khar'trang

- Nha san xuat, nha cung cap hang hoa ra thi trudng la ngugi chiu trach nhiém
xac dinh liéu xa khir tring cho chinh san phdm ctia minh.

- Cd sB chiu xa chiu trach nhiém van hanh may chiéu dé dam bao hang hoa
nhan dugc du liéu xa ma khach hang yéu cau. Liéu lugng bldc xa nay dugc cg
s& chi€u xa Iuu lai trong liéu k& thudng qui, c6 thé ki€m tra dugc bang cac
may do chuyén dung.

- Do cdng nghé khtr tring bifc xa mdi trién khai dugc vai ndm & Viét Nam, cho
nén Trung tam Nghién cfu va Trién khai Céng nghé Bilc xa thudng ho trg
cac ¢o s@ san xudt tinh toan li€u kh(r tring trong thgi gian dau, dong thai
hudng dan kY thuét d€ cac cd s3 san xudt dan dan tu’ xac dinh liéu khir trung
cho san phadm ctia minh.

Tiéu chun kiém soat va danh gia qua trinh khir triing bang birc xa

Hiéu qué cua qua trinh kh( tring khong thé danh gia bang mot vai xét
nghiém v6 tring hay mot vai phép th(r tinh chat vat liéu & mot s6 mau san
phdm riéng lé trong hang triéu don vi san phdm da kh(r tring. Hiéu Iuc va Chéat
lurgng cla qua trinh khir triing bic xa dudc coi la cé hiéu luc khi toan b6 céac yéu
t6 dam bao chat lugng cla cong nghé tir thi€t k&, 1ap dat thiét bi, qui trinh x ly
ki€ém soat san pham chiéu xa dén phucng phap 1&p va luu gilt hd so ki thuét
dugc danh gid 1a dat tieu chudn 1SO 11137. M&t trong nhitng hé qua cé hiéu luc



cla quéa trinh khr tring blc xa 1a san phdm khong phai kiém dinh sau khi da
chi€u xa kh(r trung.

Tiéu chudn Qudc t& 1SO 11137 “ Sterilization of Healthcare Products-
Requirements for Validation and Routine Control - Radiation
Sterilization”,1994-1995.

Hau hét cac nudc trén thé gidi 1y bd chudn ISO nay lam chudn Qudc gia.
BO chudn 1SO 11137, hién d& dudc ban hanh thanh 4 phan:

- 1SO11137-1, Sterilization of health care products - Radiation sterilization - Part
1, Requirements for the development, validation, and routine control

- 1SO 11137-2, Sterilization of health care products — Radiation — Establishing the
sterilization Dose

- 1SO 11137-3, Sterilization of health care products — Radiation — Dose
substantiation of 25 kGy

- 1SO 11137- 4, Sterilization of health care products — Radiation — Dosimetry,
dose mapping, and routine monitoring

Ngoai ra 1SO cling ban hanh mdt s8 tiéu chudn bd xung nham dap (*ng cac
yéu cau ki€m dinh va yéu cdu kh(r trung blc xa d6i v3i mot s6 loai sdn pham,
phugng thirc san xuat san pham y dugc:

- ISO/TS 15843: Sterilization of health care products — Radiation sterilization-

Product families and sampling plans for verfication dose experiments and
sterilization dose audits, and frequency of sterilization audits

- ISO/TR 13409: Sterilization of health care products — Radiation sterilization —
Substantiation of 25 kGy as a sterilization dose for small or infrequent batchs

Phugng phap Vi sinh trong dinh lieu khir triing buc xa, thr do vo trung san
phdm cling dudc 1SO ban hanh trong bd chuén 1SO 11737:

ISO 11737-1:1995 Sterilization of medical devices -- Microbiological methods --
Part 1: Estimation of population of microorganisms on products

ISO 11737-2:1998 Sterilization of medical devices -- Microbiological methods --
Part 2: Tests of sterility performed in the validation of a sterilization process

ISO 11737-3:2004 Sterilization of medical devices -- Microbiological methods --
Part 3: Guidance on evaluation and interpretation of bioburden data

Hién nay, Viét Nam da ban hanh tiéu chuén chiu xa khr tring céc vt
phdm y t€: TCVN 7393:2004 — 1SO 111337:1995 Tiét tring cac san phdm chdm
soc stic khde — Yéu cdu xac nhan va kiém soét thudng quy — Tiét tring bang birc
xa (Sterilizatiob of health care products — Requirements for validation and
routine control — Radiation sterilization).




