CHAT TAY RUA HOAT TINH ENZYME
EmPower, MetriZyme, DetergeZyme

Thong cao ky thuat

Tam quan trong cta lam sach dung cu trwéc khi khir khuan

Dung cu y té tai st dung dwoc yéu cau phai lam sach va khir khudn dung cach gitka mbi
lan str dung. Lam sach dwoc dinh nghia la loai bd tt ca cac vat chat la nhw mau, protein,
manh vun té bao, md, dich tiét dwdng hé hap, chat nhdy, nwéc bot, phan, vv tir cac dung
cu. Néu dung cu khong sach, mang bam hiru co ¢ thé chira day cac vi sinh vat trén do.
Mang bam hiru co c6 thé ngdn chdn sy xam nhap cla chét diét khuan va lam cho quéa
trinh kh&r khuan hodc tiét tring khong hiéu qua. Ngoai ra, mot sé chat khtr khuan nhw
hypochlorites bi bat hoat bai vat liéu hiru co.

Dinh nghia va cac dac tinh cua enzyme

T4t ca cac enzyme |4 protein nhwng khéng phai tat cd cac protein 1a enzyme. Enzyme
dwoc phan biét véi cac protein khac béi kha ndng xtc tdc mét sd phan tng hda hoc nhat
dinh. Chét xtc tac dwoc dinh nghia la mét chét lam tang tbc phan (ng hdéa hoc ma khéng
bi tiéu thu trong phan &ng tbng thé. Trong chét tay rira, cac enzyme dwoc goi la protease
c6 thé pha vé& protein tr mau va cac mé con sét lai thanh cac don vi thanh phan (goi la
axit amin) ho&c chudi axit amin ngén (goi 1a peptide). Axit amin va peptide dé tan trong
nwéc hon protein & dang nguyén ven, do dé ching dé dang loai bé hon nhiéu.

Nhirng loi ich lién quan dén viéc két hop cac enzyme vao chat tay riva

Enzyme tang cwdng lam sach chat tay rira bang cach pha v& cac manh 16n, kho loai bd
thanh cac manh nhd hon, dé& dang dé loai bd cac manh v&. Cé ba loai enzyme co ban
dwoc st dung trong chét tiy rira: protease, amylase va lipase. Protease la loai enzyme
quan trong nhat can tim khi chon mét chat tdy enzyme dung trong y té vi c6 ham luvong
protein cao trong hau hét cac chét dich co thé (bao gdm mau, mé va chat nhay) nhirng cai
ma khong thé loai bd d& dang bang chét tdy théng thuong/chéat hoat dong bé mét va
Nwd&c. Protease phan hly protein thanh cac axit amin riéng 1& hodc chudi axit amin ngan
(peptide). C4c axit amin va peptide hoa tan nhiéu hon trong nwéc va sé troi ra khéi bé mat
cla thiét bi. Amylase khéng phai la thanh phan thiét yéu trong chét tdy rira enzyme vi
ching c¢é tac dung han ché carbohydrate / tinh bot. Ngoai ra, carbohydrate / tinh bot rat dé
hoa tan trong nwéc va co xu hwéng dé dang loai bé véi hau hét cac chét tay riva / chét
hoat ddng bé mat va nuéc. Lipase phdi hop véi mat trong co thé (in vivo) rat hivu ich dé
loai bd lipid / chat béo, tuy nhién, lipase bén ngoai co' thé (in vitro) cé hiéu qua han ché.
Lipase hoa tan trong nwéc va cac chéat béo (lipid) khéng hoa tan trong nwéc. Lipase phai
trén véi lipid dé pha v& né théng qua qua trinh thiy phan. Do qua trinh thdy phan chi xay
ra & mat phan cach gitra giot lipid va pha nuwéc (nwéc), nén phan (rng nay twong déi cham
va khéng hiéu qua. Cac chét tay rira / chat hoat dong bé mat thich hop ¢6 hiéu qua hon
trong viéc loai bd lipid khdi dung cu y té so vdi lipase.

Viéc két hop cac enzyme vao chét tay rira d& lam sach néi soi c6 mét sb loi ich ngoai viéc
tang cwong hiéu suat lam sach tdng thé. Viéc tdc nghén cac kénh nodi soi hau nhv dwoc
loai bd bang chét tdy enzyme thich hop. Diéu nay gilp giam nhu cau bao tri thwdng xuyén
tbn kém va dan dén tiét kiém I&n. Ngoai ra, mang sinh hoc cé xu huéng tich tu trén cac bd
phan quang hoc clia may néi soi sau khi st dung lién tiép dwoc loai bd mét cach hiéu qua.
Do d6, chét lwong cta hinh anh dwoc cai thién. Cac chét tdy rira c6 cong thirc enzyme
dung cach, chang han nhw enzyme Metrex, khong an mon va khéng tan cong bét ky bé
mat kim loai nao trén dung cu y té. Enzyme cé cong thirc xay dwng dung cach sé hoat
doéng hiéu qua trong diéu kién nhe va sé khong lam héng van, miéng dém cao su hoac bat
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ky b& mat nao clia may ndi soi soi quang linh hoat hodc dung cu y t& khac. Enzyme ciing
nén dwoc phan hay sinh hoc hoan toan.

Cac tinh chat va loi ich ctia chat hoat dong bé mét trong chéat tay rira enzyme

Chét hoat ddng bé mat 1a cac hoat chat hoat dong bé mat véi dac tinh 1am wot, ty rira va
nhi héa. Chét hoat déng bé mat cé ca tinh chat wa nuwdc (wa nwdc) va ky nwdc (tranh
nwdc) va dong vai trd chinh trong viéc loai bd vét ban. Vi cac vung ky nwédc trén bé mat
dung cu y té cé thé ngan chat khr khuan tiép xtc va khir tring bé mat bi 6 nhiém, diéu
quan trong la phai thém chét hoat dong bé méat dwoc chon lam chét lam wét vao dung
dich. Mét loi ich khac clia chat hoat ddng bé mat tét trong chét tay rira hoat chat enzyme
la né s& ngan chan cac doan protein khdi tai dinh vi trén dung cu y té.

Céc chét hoat dong bé méat co déc tinh lam woét tot sé tao diéu kién tdng hoat dong cla
enzyme trong chat tay rira hoat tinh enzyme. Céac chat hoat déng bé mat tét tham chi c6
thé thay thé cac enzyme lipase, cai ma kém hiéu qua hon nhiéu so véi cac chat hoat dong
bé mét trong viéc hoa tan va loai b cac vét ban lipid / chat béo. Vi ly do nay ma xa phong
va cac thanh phan ty rira nhw chét hoat dong bé mét, thay vi lipase, da dwoc st dung
théng thwérng dé 1am sach tay va chét tay rira giat 1a.

St dung thuwe té cac chat tay rira hoat tinh enzyme

Chét ty rira hoat tinh Enzyme dwoc ban & dang c6 dic. Dién hinh la ching dwoc pha 1-2
ounce (30ml) c6 dic cho méi gallon (3,8 lit) nwéc &m trwéc khi st dung trong cac hé
thdng lam sach siéu am hoé&c thi céng. Dung dich hoat tinh enzyme ciing thich hop cho
cac bo tai xt ly ndi soi tw déng va may riva tiét khuan/khr nhiém.

Diéu quan trong la phai thay ddi chat tdy enzyme pha lodng hang ngay. Néi chung, dang
c6 dac la tac nhan kim khuén (khéng thuan lgi cho sy phat trién cla vi khuan). Sau khi
san phdm dwoc pha loang, cac giadi phap thwdng khéng cé tac dung kim khuén nén vi
khudn c6 thé phat trién. Ngoai ra, dung dich dam dac chtra chét 6n dinh cho cac enzyme.
Khi s&n phdm dwoc pha Ioang, cac enzyme tr& nén kém én dinh hon va sé bién tinh theo
thdi gian. Theo thuat nglr ctia layman, diéu nay c6 nghia la san pham pha loang sé phat
ra mui khé chiju trong 2-4 ngay va cé thé tré thanh noi sinh san cla vi khuén.

Chét tay rira hoat tinh enzyme Metrex

Metrex sdn xuét ba chét tdy rlra enzyme: MetriZyme, emPower va DetergeZyme.
MetriZyme la mét cong thirc enzyme kép dworc thiét ké cho hiéu suét vuot troi véi sw co
mat cGia cac manh vun hiru co' cao va trong cac khu vwe kho tiép can vé mat co hoc (nhw
cac kénh noi soi). EmPower dwoc didu ché véi ndbng do thap hon cla hai loai enzyme
chét lwgng cao co6 trong MetriZyme. EmPower |a mét thay thé kinh té cho MetriZyme khi
c6 cac manh vun hiru co tr trung binh dén thap. DetergeZyme 1a mét cong thirc enzyme
duy nhat. DetergeZyme & mét lwa chon tét d& lam sach dung cu va khir can trong cac tinh
hudng c6 manh vun hiru co rat nhd. Théng tin ki thuat cu thé trén tirng san pham duwoc
trinh bay chi tiét trong cac doan va biéu dd sau.

MetriZyme dwoc thiét ké dé lam sach cac dung cu va thiét bj y té co thé tai st dung (nhw
may noi soi va dung cu phdu thuat) cé thé bj dinh protein, carbohydrate va lipid chira
manh vun va can khtr khuan hodac tiét trung sau do.

MetriZyme |4 moét gidi phap lam sach tap trung bao gdm hai enzyme protease (Alcalase
2.5L va Savinase 16.0L) va cac chéat lam sach bé mat khong ion. Alcalase va Savinase la
cac protease subtilisin loai serine v&i tinh dac hiéu rong nhat cia bat ky enzyme thuong
mai nao cé sdn dé lam sach dung cu y té. Sw két hop cla hai loai enzyme nay dan dén
mot gidi phap lam sach véi tac ddng réng nhét trén nhiéu loai mang bam protein. Hai chét
hoat ddng bé mét khéng ion cung cap hoat dong lam sach bd sung dang ké trén cac mang
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bam carbohydrate va lipid cling nhw trén mang bam protein. MetriZyme cung chtra
propylene glycol (chat 6n dinh enzyme), chat dém dé duy tri pH, chat bdo quan, chat
chéng tao bot, du bac ha (cho hwong thom) va FD & C Blue Dye # 1 (dé phan biét voi
nwdc va cac dung dich khac).

EmPower ¢ tat ca cac tinh nang va lgi ich cua MetriZyme ngoai tri tong ndng do enzyme
la 4%. Diéu nay cho phép chung t6i cung cdp emPower v&i murc gia thap hon Methyme
Ngoai ra, emPower c6 cac chat tay riea manh mé sé khong bj van duc & nhiét d6 s dung
Hon niva, emPower duoc thiét ké dic biét dé tao bot thdp dé st dung trong may rira tw
dong. EmPower ciing la cong thirc d&c biét d& khéng an mon kim loai.

Cong thirc DetergeZyme chira mét loai enzyme duy nhét (Savinase) véi téng ndng d6
enzyme la 5%. DetergeZyme ciing chtra chat hoat dong bé mat chat lwgng cao va chat
tay rra phan hay sinh hoc.

Chét tdy rira enzyme Metrex nén dwoc pha lodng véi it nhat mét ounce c6 déc cho mbi
gallon nwéc &m trwde khi st dung trong cac hé théng lam sach tha céng, siéu am hodc
tw doéng. Hién tai, cac san phdm dwoc déng goi véi nhiéu kich ¢& va ciu hinh khac
nhau: moét thung 55 gallon, 30 gallon, 15 gallon, 5 gallon, 1 gallon v&i may bom, 1/2
gallon v&i may bom, thung 1 lit, chai 8 ounce. Tt ca cac container dwoc théi nhya duc
(HDPE). N&p cho can cha 1én dén mot gallon |1a polypropylen véi con dau han bén
trong cdm (rng. T4t c& mot gallon hodc thung chira nhé hon dwoc dat trong hdp cac
téng.

Panh gia so sanh gitta Metrex va cac san pham enzyme cta déi tha canh tranh
Cac chét lam sach trwéc dung cu y té dwa trén enzyme c6 ban trén thj trworng da duoc
th&r nghiém vé hoat tinh ctia enzyme phan giai protein, pH va kha nang tao bot d& danh
gia twong déi hiéu suét san phém. Bang 1 trinh bay két qua xét nghiém hoat tinh
enzyme phan giai protein clia cac san phém pha lodng, mét ounce dén mot gallon nwéc
may, st dung hai phwong phap tiéu chuan coéng nghiép. Ca hai phwong phap déu st
dung casein, protein nguyén ly ctia sira bo, nhw mét protein co' chat tiéu chuan. D6 pH
cla dung dich enzyme va casein khéong dwoc diéu chinh trong phwong phap xét
nghiém tai chd. P pH cla dung dich enzyme cdng véi casein duoc diéu chinh thanh
8,5 trong xét nghiém hoat tinh enzyme phan giai protein tiéu chuan Novo Nordisk. Novo
Nordisk A/S dwoc coi la nha san xuét nguyén liéu enzyme hang dau trén thé gidi va la
nha cung cap nguyén liéu enzyme Metrex.
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BANG 1 Hoat dong ctia enzyme phan huy protein (enzyme Proteolytic)
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Cac két qua dwoc trinh bay trong BANG 1 cho thdy MetriZyme c6 hoat tinh enzyme phan
giai protein nhiéu hon dang ké so véi cac san pham thuwong mai khac, khi dwoc thir nghiém
bang mét trong hai phwong phap. Két qua cho thdy emPower cé hoat tinh enzyme cao thi
hai trong pham vi c6 y nghia théng k&, bang vé&i Biozyme, Klenzyme ® va Enzol ®. Két qua
ciing cho thay nhiéu hon mwoi 1an hoat dong gitra cac san phdm dwoc thir nghiém.
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BANG 2 Tém tat thong tin nhan san pham

| Tén sdn phdm  Héng Thanh phan Ta dwoc ‘ Céc tuyén bb trén nhan

1 [Metrizyme Metrex ProteolyticEnzymes12%, Nonionic Surfactants15% |*See data below One step;low foaming;safe for users

2 |Biozyme ID132|Biotrol Subitilisins, Proteolytic Enzymes XXXX XXXX

3 |KlenzymeR Steris Corp.|Subtilisins, Proteolytic Enzymes #9014-01-0 XXXX Enzymatic presoak

4 lemPower™ Metrex Proteolytic Enzymes, Nonionic Surfactants *See data below Non-corrosive; low foaming; safe

5 |EnzolR J&J Proteolytic Enzymes XXXX One step;reduces exposure;reduces
likelihood of corrosion to equipment

6 |Enzy-CleanR |Alliance Protease #9014-01-0, Amylase #9000-85-5 Propylene glycol, Rust inhibiting;biodegradable;

water PO4free;chloride free;

digests fat and other oils

7 |Asepti-zymeR |Huntington |Proteolytic Enzymes Propylene gly., water| Low foam;non-staining

8 |ProEZz™ Cottrell Protease, Amylase, Citric Acid XXXX Odor suppressant;fast;safe; gentle;
economic-concentrated

9 |Enzy-Clean Baxter Enzymatic Solution XXXX Biodegradable;PO4 free;chloride free
rust inhibiting

10 |Endozime Ruhof Protease, Amylase, Digesters, and Buffers 10% Isopropyl Free rinsing, bacteriostatic; cleans

Alcohol in 2-3 min;digest and dissolve fecal,

urine,and vomital matter;will not
harm anodized Al,plastics, or tubing

11| Enzymatic™ Sklar Fermented Enzymes, Surfactants XXXX Cleans quickly;safe

* Propylene glycol, nwéc, hén hop

Tt c& cac san pham trén c6 nhiéu tinh ndng va loi ich ma méi san phdm déu yéu cau trén nhan cla ching, cai ma chung cho tat ca cac
san pham. Tt ca déu tuyén bd Ia chat tdy rlra enzyme cé thé dwoc stv dung dé lam sach dung cu y t&. Cac yéu cau phd bién khac tir cac
san phdm nhw sau: an toan do pH trung tinh; chét tay rira enzyme an toan dé st dung trén cac dung cu y té tinh vi; hoa tan protein, chét
nhay va chat hiru co.

BANG 2 trinh bay tom t4t vé thoéng tin nhan san phdm, bao gébm thanh phan, ta dwoc khi dwoc liét ké va tuyén bd trén nhan clha san
pham. Enzyme proteolytic dworc liét ké 1a thanh phan trong tat ca trir hai sdn phdm. Ba trong sb cac san pham liét ké amylase 1a moét thanh
phan ngoai protease. Ba loai nay khong liét ké cac chéat hoat dong bé mat nhw cac thanh phan bd sung. Khéong cé san phdm nao liét ké
lipase |& mét thanh phan. Metrex MetriZyme, emPower va Sklar Enzymatic ™ 1a nhitng s&n phdm duy nhét liét ké cac chat hoat dong bé
mat 14 thanh phan bd sung. Mét chat hoat déng bé mat 1a rat quan trong dé thuwc hién lam sach ti wu. Cac s&n pham enzyme Metrex |4
chét 1am sach duy nhat khang dinh mirc d6 cao ctia hoat ddng enzyme phan giai protein két hop v&i chat hoat dong bé mat. BANG 2 luu y
rang Endozime tir Ruhof liét ké 10% con isopropyl 1a ta dwoc. Diéu nay sé gitp hoa tan lipid. Tuy nhién, cac dung méi nhw vay cé thé lam
b4t hoat cac enzyme phan giai protein va trén thyc t&, Endozime c6 hoat tinh enzyme phan giai protein thap nhét trong tat ca cac enzyme
dwoc thir nghiém.
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BANG 3 So sanh chiéu cao bot
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Déc tinh tao bot thp dac biét mong muén khi s&v dung cac gidi phap véi b xt ly tw dong vi
cac san pham tao bot cao da dwoc chirng minh |a lam héng may bom. Ba trong s6 cac san
pham tuyén bd 13 tao bot thip: MetriZyme, emPower va Asepti-zyme ® tir Huntington. BANG 3
cho thay két qua ciia mot nghién ctru chiéu cao bot so sanh.

Mac du Asepti-zyme ® tuyén bd la tao bot thap, nhwng né tao ra bot cao thir ba trong sb tat ca
cac enzyme duoc thir nghiém, trong khi MetriZyme va tao ra mirc dd bot twong ddi thap.

Sw tao bot thap tir emPower dat duwoc thong qua cdng nghé tién tién déc quyén. Khi so sanh
v&i cac sadn phdm enzyme c6 sén khac trén thi trwong cd chra chat hoat dong bé mat,
emPower m&i tiét 16 mot dong thai tao bot téi thiéu trong khi tdi da hda kha nang lam sach cua
no.
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BANG 4 Phép do pH ctuia san pham dwoc pha lodng hoan toan
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BANG 4 trinh bay cac phép do pH cua cac san pham pha loang hoan toan.
nhau. Mét quan sat bd sung dwoc ghi nhan trong nghién ctru la chi

Water

Téat ca déu rat gan
c6 ba san pham,

MetriZyme, emPower va ProEz ™ twr Cottrell, c6 mau sac dang ké khi pha lodng. Mau trong
cac san pham nay la da dé chi ra sy hién dién ma khoéng cé tac dung phu.
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BANG 5 Phan tich an mon thép khéng gi
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An mon 1a mét can nhéc chinh khi lwa chon mét sdn phdm dé s dung véi cac thiét bi y té.
BANG 5 trinh bay mét phan tich vé& sy &n mon cla thép khong gi véi cac chét tay rira enzyme
khac nhau. Mé&i san phdm dwoc pha lodng 1 ounce méi gallon. 50mL dung dich pha loang 1:
128 duwoc tiép xuc voi thép khong gi. Két qua cho thay rd rang MetriZyme, emPower va
Endozime la nhitng chat ty rira enzyme it &n mon nhét dwoc thir nghiém va it bi an mon hon
dang ké so v&i nwédc khir ion. Dbi véi muc dich so sanh, mét mau chéat khir tring héa hoc ciing
dwoc danh gia theo cach twong tw.

Chét khtr triing Cidex PA dwoc phat hién co gia tri 3,5 ppm, khién né an mon gan gép 6 1an so
véi nwdc khiy ion. Nha san xuét hién dang cai tién Cidex PA vi n6 da bi phat hién la qua &n
mon déi v&i thiét bi. Didu nay cting cd cho thuc t& rdng &n mon la mot van dé 16n trén thi
trwong.

Tém lai, danh gié so sanh cac chat lam sach dL_{ng cuy té dua trén,enzyme coO ban trén thi
tredng chi ra rang ca MetriZyme va emPower déu la nhirtng san pham wu viét v&i hoat tinh
enzyme phan giai protein cao nhat két hgp v&i chat hoat dong bé mat va ty 1€ an mon thap
nhat.

i Martin, MA, Reichelderfer, M, APIC Guideline for Infection Prevention and Control in
Flexible Endoscopy, Am J Infect Control, 1994;22:19-38

i Rutala WA, Weber, DJ, Disinfection of Endoscopes: Review of New Chemical
Sterilants Used for High- Level Disinfection, Inft Control Hosp Epidemiol, 1999, 20:74
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