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Linh vie ky thuit dwgc dé cap

Sang ché d& cap dén phuong phap bét hoat cac virut nhiém tap trong qué

trinh san xuét protein.
Tinh trang ky thuit ctia sang ché

Viéc sir dung cac dugc phdm chira protein tri liéu ngay cang c6 vai trd
quan trong dé didu tri nhidu bénh, réi loan, hoic tinh trang bénh 1y ma tac dong
dén strc khoe cua c4 thé. Nhidu protein dugce sir dung trong dugce phém thuong
thu dugc nhd phwong phap san xuét tai t5 hop st dung dong té bao dong vat c6
- vii hodc bang cach tinh ché tir chét 1éng sinh hoc. Tuy nhién, protein tri liéu
dugc san xudt bang cic phuwong phdp nay co thé bi nhiém tap virut gdy bénh
truyén nhiém c6 hai d6i véi strc khde ciia ca thé. Do d6, diéu quan trong 13 phai
xtt 1y protein tri liéu d& loai bé hoat tinh virut nhiém tap bét ky, bing cach d6

dam bao ring dugc phim thu duge 13 an toan @& sir dung cho c4c c4 thé.

Hién nay, c6 nhiéu phwong phap khac nhau dé lam bét hoat cac virut gy
bénh truyén nhidm, bao gdm, vi du, bt hoat bing nhiét, bt hoat bing dung
moi/chat tAy rira (S/D), bét hoat bing pH, bit hoat bing hoa chét, va/hogic bat
hoat bing chiéu xa tia cuc tim. Trong sb cac phuong phép niy, phwong phép
bAt hoat bang S/D ¢6 1& 1 phuong phép diét virut dugc chip nhan rong rai nhit
vi gin nhu tét ci céc mam bénh quan trong dbi véi ngudi déu 14 céc virut ¢6 vo
~nhay v6i sy phd v0 mang boi céc dung moi va chét tiy rira. Ngoai ra, phuong
phép S/D bao toan t6t hon ham lugng va hoat tinh sinh hoc cta chét 1éng duoc
xur Iy so véi cac phuong phap diét virut khéc. Vi dy, cidc phuong phéap bat hoat
sir dung nhiét, d pH axit, cac hoa chét va chiéu xa gip phai mot sé vén dé vi
céc tac nhan nay khéc nghiét va/hodc 6 tinh xam 14n va c¢6 xu hudng lam bién

tinh hoic theo cach khac, lam bét hoat protein tri liéu dugc tinh ché.
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Trong phuong phép bét hoat bing S/D, dung méi hitu co va chat tiy rira
duge tron voi chit 16ng bao gdm protein can duge tinh ché va duge u. Dung
moi tao ra moi trudng xuc tién sy két tu gita chét tdy rira va mang lipit bao boc
_virut, va chét tdy rira pha v& twong tac giita cac phan tir trong mang lipit nay.
Mot khi bi phé vd, virut ¢6 v khong con ¢ kha ning lién két véi va gay nhiém
té bao va khong thé tai sinh vi mang lipit nguyén ven 13 cin thiét cho cac hoat
dong ndy. Sy bit hoat nay nhin chung dugc thuc hién & nhiét d6 16n hon 20°C
vi nhiét dd cao hon d& gy pha v& vo. Vi du, diéu kién tiéu biéu dugc sir dung
theo huéng din cia td chirc y té thé gigi (WHO) 12 0,3% tri(n-butyl) phosphat
(TNBP) va 1% polysorbat 80 sorbitan monooleat (TWEEN® 80) dugc U & nhiét
dd 24°C trong t6i thidu 6 gid, hodc 0,3% TNBP va 1% polyoxyetylen octyl
phenyl ete (TRITON® X-100) dugc @ & nhiét do 24°C trong tbi thidu 4 gid.
Xem, vi du, WHO Technical Report, Annex 4 Guidelines on viral inactivation
and removal procedures intended to assure the viral safety of human blood
plasma products," Series No. 924, p 151-224, (2004).

Viéc 0 hdn hop dung moi/chét tiy rira dén nhiét do 16n hon 20°C c6 mot
s6 mit han ché. DAu tién, sy bt hoat & nhiét d6 cao hon tiéu tén thoi gian vi sy
gia nhiét so bo hdn hop dén nhiét do 16n hon 20°C lam ting thoi gian xir ly
tdng cong thém khoang hai dén khoang sau gid. Thi hai, viéc 0 & nhiét do cao
hon ndy, cing v6i qué trinh khudy can thiét ¢é d& gia nhiét dong déu, 1am ting
su tao thanh khéi két tu protein dan dén su giam hi¢u suét cua protein c6 hoat
tinh va/hoac protein hitu dung. Viéc tiép xtic voi nhiét dd 16n hon 20°C ciing
lam ting tinh nhay cia protein d6i v6i su phan rd. Sang ché boc 1o phuong
phép S/D méi dé lam bét hoat virut gdy bénh truyén nhiém tir mau khic phuc
duge cac mit han ché ndy. Phuong phép duge boc 10 trong ban mo ta nay sir
dung thoi gian 4 dudi hai gio va nhiét d¢ G dudi 20°C. Viée 1am gidm thoi gian
G 1am giam thoi gian tong cong can d& xir Iy va/hodc san xuét protein thu duge
" bang phuong phap sén xuét tai t6 hop hoiic tinh ché chit 1ong sinh hoc. Ngoai
ra, viéc 1am giam ca thoi gian va nhiét do din dén hiéu suét protein dugc cai

thién bang cach 1am giam tinh nhay ctia n6 doi véi su ket tu va phén ra.
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Ban chit ky thuit ciia sang ché

Do d6, theo mdt sb khia canh, sang ché d& xudt phwong phap bét hoat
virut ¢4 vo lipit, phuong phap niy bao gdbm cac buéc a) cung cip chit léng
chira protein c6 hoat tinh; b) tron dung mdi hitu co va chét hoat dong bé mit
v6i chat 16ng nay, bing cach d6 tao ra hdn hop; va c) a hdn hop niy trong
khoéang thoi gian khong nhiéu hon khoang 120 phut; trong d6 ci hai bude (b)
va (¢) d&u dugc thyc hién & nhiét d6 khong cao hon khoing 20°C; trong d6 hdn
hop sau khi @ v& co ban khong chira virut ¢6 v lipit con sdng; va trong d6
protein sau khi 0 ¢6 hoat tinh bang it nhat 25% hoat tinh dugc cung cép trong
budce (a). Chat 16ng c6 thé 1a dich tan té bao, dich t& bao ndi bé mit, dich rira
gii tir budce tinh ché trudc do, hodc chat 1éng sinh hoc. Protein c6 thé dugc thu
nhan bing phuong phép san xut tai td hop st dung dong té bao hodc bing
cach tinh ché tir chit 16ng sinh hoc. Dung méi hitu co c6 thé 13 ete, rugu, hoic
alkylphosphat nhu dialkylphosphat hodc trialkylphosphat. Chat hoat dong bé
mit c6 thé 1a chét hoat dong bé mit ion nhu chét hoat dong bé mit anion hoic
chét hoat dong bé mit cation, chét hoat dong bé mit ludng cuc (ludng tinh),
‘hodic chit hoat dong bé mit khong ion. Phuwong phéap nay c6 thé bao gdm hoic
khong bao gém thém budc loai bé dung méi, chét hoat dong bé mit va/hodic

virut khéng con sdng ra khéi hdn hop sau buéde (c).

Theo mdt sb khia canh khéc, sang ché d& xuét protein vé co ban khong
chira virut ¢6 vé lipit thu dugce tir phuong phap bao gdm cac budc: a) cung cép
chét 16ng chira protein c6 hoat tinh; b) tron dung méi hitu co va chét hoat dong
b& mit v6i chét 1ong ndy, bang cach d6 tao ra hdn hop; va ¢) G hdn hop nay
trong khoang thoi gian khong nhidu hon khoang 120 phtt; trong d6 ca hai budc
(b) va (c) déu duoc thuc hién & nhiét d6 khong cao hon khoéng 20°C; trong d6
hdn hop sau khi 1 v& co ban khong chira virut ¢6 vé lipit con sbng; va trong d6
protein sau khi 0 c6 hoat tinh béng it nhit 25% hoat tinh dugc cung cép trong

budc (a).
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Theo mdt sd khia canh khac nita, sang ché dé xuét phuong phap bét hoat
virut ¢6 vé lipit, phuong phap nay bao gdm cac budc: a) cung cip chét léng
chira yéu t& VIII c6 hoat tinh; b) tron dung mdi hitu co va chét hoat dong bé
mit voi chit 10ng nay, bing cach d6 tao ra hdn hop; va ¢) i hdn hop nay trong
khoang thoi gian khong nhiéu hon khoéng 120 phit; trong d6 ca hai bude (b)
va (c) déu duoc thuc hién & nhiét 4o khong cao hon khoang 20°C; trong d6 hdn
hop sau khi 0 vé& co ban khong chira virut ¢6 vé lipit con séng; va trong d6 yéu
t6 VIII sau khi 0 ¢6 hoat tinh bing it nhit 25% hoat tinh dugc cung cp trong

budc (a).

Theo mét sb khia canh khac nita, sang ché dé xuét yéu t6 VIII vé co ban
khéng chira virut ¢6 vo lipit thu duogc tir phuong phép bao gdm cac bude: a) thu
nhén chét 16ng chira yéu t§ VIII c6 hoat tinh; b) tron dung méi hitu co va chét
hoat dong bé mat vé6i chét 16ng nay, bing cach d6 tao ra hdn hop; va ¢) o hdn
hop nay trong khoang thoi gian khong nhidu hon khoang 120 phut; trong d6 ca
hai budce (b) va (¢) déu duoc thyc hién & nhiét d6 khong cao hon khoang 20°C;
trong d6 hdn hop sau khi & vé& co ban khéng chira virut ¢6 vo lipit con séng; va
trong d6 yéu t& VIII sau khi 0 c6 hoat tinh bang it nhit 25% hoat tinh dugc

cung cép trong budc (a).
MO ta chi tiét sang ché

Céac khia canh cua séng ché boc 16, mot ph?in, virut ¢6 vo lipit. Hat virut
hoan chinh, dugc goi 1a virion, gém axit nucleic, ADN hodac ARN, dugc bao
quanh bdi vé protein bao vé goi 1a capsit. Cac virut c6 thé dugc chia thanh virut
khong c6 vé va virut ¢6 vo. Trong badn mo ta ndy, thudt nglt “virut cé voé lipit”
chi virut bét ky chita mang hodc vé bao gém lipit, nhu, vi dy, virut vé. Céac
virut c6 v ¢ capsit ciia nd duge bao bdi mang lipoprotein, hodc vo. VO nay co
ngudn gbe tir t& bao chi dudi dang “chdi” virut tir b& mit ctia né va gbdm chu
yéu 14 lipit khong dugc ma hoa bdi hé gen cuia virut. Mic dit vo niy mang yéu
t6 xac dinh phan tir d& gin va di vao céac té bao dich, va can thiét cho su lay

nhiém cta céc virut ¢6 vo, né khong dé bi khang thudc hodc su chuyén dich
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" khang nguyén. Céc virut cd vé cé kich thudce nim trong khoang tir khoang 45-
55 nm dén khoang 120-200 nm. Virut c6 vo lipit ma c6 thé 1ay nhiém té bao
dong vét c6 vi bao gdm virut ADN nhu virut herpesviridae, virut poxviridae,
hoic virut hepadnaviridae; virut ARN nhu virut flaviviridae, virut togaviridae,
virut coronaviridae, virut deltavirus, virut orthomyxoviridae, virut
paramyxoviridae, virut rhabdoviridae, virut bunyaviridae, hodc virut
filoviridae; va virut phién mi ngugc nhu virut retroviridae hodc virut
hepadnaviridae. Cac vi du khong gi6i han sang ché v& virut c¢6 vo lipit bao gdm
virut gdy suy giam mién dich & ngudi, virut sindbis, virut gdy bénh muyn rdp,
virut gy bénh gia dai, virut sendai, virut gdy viém miéng, virut West Nile,
virut gy bénh ti€u chay do virut & bo, virut corona, virut gy viém khép &
ngua, virut gdy hoi chirmg ho hép cip nghiém trong, virut gay bénh'bach ciu &

* chudt Moloney, hodc virut gdy bénh ddu mua.

Virut khong ¢6 vo chi virut ma capsit cia né khdng c6 mang lipoprotein,
hoic vo. O virut khong c6 vo, capsit didu tiét sy gén vao va tham nhap vao té
bao chu. Capsit nhin chung cé dang xo#n hodc khdi hai muwoi mit. Cic virut
khong c6 vé cé kich thude nim trong khoang tir khoang 18-26 nm dén khoang
70-90 nm. Céc virut khong c¢6 v6 ma c6 thé lay nhidm té bao dong vét c6 vii
bao gém, vi du, virut parvoviridae, virut adenoviridae, virut birnaviridae, virut
papillomaviridae, virut polyomaviridae, virut picornaviridae, virut reoviridae,

va virut calciviridae.

Céc khia canh ctia sang ché bdc 19, mot phn, chét 16ng chtra protein c6
hoat tinh. Chét 16ng c6 thé 1a chit 16ng bit ky c¢6 kha ning bi nhiém tap béi
" virut. Céc vi du khong gi¢i han sang ché vé chit 16ng bao gbdm, vi du, bat ky
chét 1ong hoic chét keo dugc tinh ché, dugc tinh ché mét phan hoic thd bao
¢dm, vi du, dich rira gidi tir budc tinh ché trude d6; dich chiét nudi cdy mé va
t& bao nhu dich tan té bao, dich t& bao néi bé mat, dich chiét nhau, hodc chét
16ng bénh cb trudng; chét 16ng sinh hoc nhu mau, huyét tuwong, huyét thanh,
sita, nu6c bot, tinh dich; hodc chit 16ng khac bét ky bao gbm protein c6 hoat

tinh.
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Protein c6 hoat tinh ¢6 thé 13 protein quan tim bt ky trong d6 sy loai b6
hoat tinh virut nhiém tap bét ky dugc mong mudn. Protein dugc bdc 16 trong
ban mo ta nay c6 thé 13 protein mau nhu, vi du, protein dong mau, albumin,
- va/hodc immunoglobulin. Céc vi du khong giéi han sang ché vé protein mau
bao gdbm ADAMTS-13, al-antiplasmin, o2-antiplasmin, antithrombin,
antithrombin III, chit gdy dong trudc ung thu, erythropoietin, Yéu t6 11, Yéu td
V, Yéu t6 VI, Yéu t& VII, Yéu t VIII, Yéu t6 IX, Yéu t6 X, Yéu 6 XI, Yéu t6
XII, Yéu t& XIII, fibronectin, fibrinogen, heparin déng yéu t 11, kininogen
khéi luong phan tir cao, immunoglobulin trong co, immunoglobulin trong tinh
mach, plasminogen, chét tc ché chét hoat hoa plasminogen-1, chit trc ché chét
hoat hoa plasminogen-2, prekallikrein, protein C, protein S, protein Z, chét tc
ché proteaza c6 lién quan dén protein Z, yéu t6 md, chét hoat héa plasminogen

md, urokinaza, hodc Yéu to Von Willebrand.

Protein dugc boc 16 trong ban mod ta nay cod thé dugc thu nhan tir sinh

vt ma biéu hién ty nhién protein nay, tir sinh vat chuyén gen dwoc bién ddi vé
mat di truyén dé biéu hién protein nay, hoic tir dong té bao san xudt tai td hop
protein ndy. Cac vi du khong gidi han sing ché v& sinh v4t bao gdm chim va
dong vat ¢6 vi, nhu, vi dy, chudt nhat, chudt cong, dé, ciru, ngya, lira, b, dong
vét linh trudng va nguoi. Cac vi du khong gidi han sang ché vé sinh vat chuyén
gen bao gf‘)m c4c sinh vat dugc bdc 10 trong ban mo ta nay ma da dugc bién d6i
v& mit di truyén dé biéu hién protein quan tim. Protein dwgc bc 19 trong ban
mo ta nay tr sinh vat hodc sinh vt chuyén gen c6 thé duoc thu nhén tir chit
long sinh hoc, dich chiét mé hodc co quan, ho#ic nguén khac tir sinh vt st
dung cac phuong phép thong thuong da biét trong linh vurc k¥ thuét ndy. Vi dy,
dé thu dugc protein mau, méu toan phén tir sinh vat hodc sinh vat chuyén gen
¢6 thé duoc rut trong dng tach huyét thanh. Méau duoc dé cho déng cuc va méu

da dong cuc dugc ly tim d8 vé vién manh vyn. MAu huyét thanh thu duoc (tc
‘ la, dich ndi b& mit) sau d6 ¢6 thé dugc chia thanh céc phan phén uéc vashodc
duoc bao quan & nhiét d6 -20°C cho dén khi cin. Céc vi du khong gi6i han

sang ché vé cac protocol dic trung dé thu gom mau va diéu ché huyét thanh
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dugc md ta trong, vi du, Di Lorenzo and Strasinger, BLOOD COLLECTION IN
HEALTHCARE (F.A. Davis Company, 2001); va Diana Garza & Kathleen
Becan-McBride, PHLEBOTOMY HANDBOOK: BLOOD COLLECTION ESSENTIALS
(Prentice Hall, 6™ ed., 2002).

Theo cach khéac, nhiéu hé biéu hién sinh vat khong c6 nhan dién hinh
_ va/hoic sinh vat ¢6 nhan dién hinh ciing c6 thé duge st dung dé biéu hién tai td
hop protein dugc bc 10 trong ban mo ta nay. Hé biéu hién c6 thé bao gém dac
diém bét ky trong sb nhidu dic diém bao gdm, nhung khéng giéi han &, biéu
hién cam tmg, biéu hién khong cam tng, biéu hién co dinh, biéu hién dic hicu
mo, biéu hién dic hiéu t& bao, biéu hién qua trung gian virut, bidu hién duogc
két hop &n dinh, va bidu hién tam thoi. Cach dé tao ra va sir dung cic hé biéu

hién nhu vay 14 d3 biét trong linh vuc k§ thuét nay.

Nhin chung, polynucleotit ma hda protein quan tdm dugc tach dong vao
vecto bidu hién. Vecto bidu hién cuia sinh vét khong ¢6 nhan dién hinh thudong
bao gdm gdc sao chép, gen khai dau va/hodc yéu té gen ting cudng thich hop,
va cé cac vi tri cn thiét cho sy lién két cta ribosom, polyadenyl héa, két thuc
phién ma, ciing nhu trinh tu khong dugc phién méa bén suwdn 5’ va céc yéu t6 di
" truyén khong dwgc phién ma khéc. Vecto cta sinh vét khong c6 nhan dién hinh
néu 1am vi du bao gébm pET va pRSET st dung gen khéi dau nhu, vi dy, gen
khéi ddu T7 thé thyc khudn. Vecto biéu hién ciia sinh vat c6 nhan dién hinh
thudng bao gdm gbc sao chép, gen khéi diu va/hoic yéu té gen ting cudng
thich hop, va ca cac vi tri can thiét cho su lién két ctia ribosom, polyadenyl hoa,
ghép nbi, két thiic phién m, cling nhu trinh ty khong dwgc phién ma bén suon
5° va céc yéu tb di truyén khéng duge phién ma khéc. Vecto nidm men néu lam
vi du bao gdm pAO, pMET, pPIC, pPICZ, va pYES sit dung gen khéi dau nhu,
vi du, AOX1, AUGI, GAP, va GAL1. Vecto con trung néu lam vi du bao gém
pAcS, pBAC, pIB, pMIB, pMT sir dung gen khéi dau nhu, vi du, PH, pl0, MT,
Ac5, OpIE2, gp64, va polh. Vecto dong vat c6 vi néu lam vi dy bao gdm
pBPV, pCMV, pCMVTINT, pADN, pDisplay, pMSG, pOG44, pQBI25,
pRc/RSV, pSECTag, pSECTag2, pSG, pSV2cat, pSVK3, pSVL, pUCIG-MET,



25147

pVAXI1, pWLneo, va pXT1 st dung gen khai du nhu, vi du, beta-casein, beta-
lactoglobulin, gen khdi dAu axit nuée sita, HSV thymidin kinaza, virut simian
sém va mudn 40 (SV40), LTR tir retrovirut, va metallothionein-1 ctia chudt
nhét. Chét danh diu thich hop bao gdbm ampixilin, cloramphenicol transferaza,
kanamyxin, neomyxin, va tetraxyclin. Vecto biéu hién thich hop 1a da biét

trong linh virc k§ thuat ndy va c6 sén trén thi truong.

Té bao c6 kha ning bidu hién vecto twong thich bao gém té bao cta sinh

vét chua c6 nhan dién hinh, t& bao ciia sinh vat c¢6 nhan dién hinh, va cac dong

- té bao cb ngu(“)n géc tir té bao cua sinh vat chua c6 nhan dién hinh va sinh vét
¢6 nhan dién hinh. Céc vi du khong gi6i han séang ché vé cac ching sinh vét

chua c6 nhan dién hinh bao gbm céc ching c6 ngudn gbc tir, vi du, Escherichia

coli, Bacillus subtilis, Bacillus licheniformis, Bacteroides fragilis, Clostridia

perfringens, Clostridia difficle, Caulobacter crescentus, Lactococcus lactis,

Methylobacterium extorquens, Neisseria meningirulls, Neisseria meningitidis,

Pseudomonas fluorescens va Salmonella typhimurium. Céc vi du khong gi6i

han sang ché v& cic chiing ndm men bao gdm céc ching c6 ngudn gbe tir, vi

du, Pichia pastoris, Pichia methanolica, Pichia angusta, Schizosaccharomyces

pombe, Saccharomyces cerevisiae va Yarrowia lipolytica. Céc té bao thuc vat

va cac dong té bao co nguén géc tr thuc vat bao gém cac té bao tir, vi du, loai

cdy mot 14 mam, nhu, vi du, Zea mays va loai céy hai la mam, nhu, vi dy,

- Arabidopsis thaliana, Triticum aestivum, Lemna gibba va Lemna minor. Té bao
con tring va cac dong té bao co ngudn gdc tir con tring bao gdm céc té bao tir,

vi du, Spodoptera frugiperda, Trichoplusia ni, Drosophila melanogaster va

Manduca sexta. Cac vi du khdng giéi han séang ché vé& cac dong té bao con

tring bao gdm High-Five, K¢, dong rudi gidm Schneider 2 (S2), SF9, va cac

dong té bao SF21. Té& bao dong vat c6 vii va cac dong t& bao c6 ngudn gbe tir té

bao dong vat c6 vi bao gE“)m cac té bao tir, vi du, chudt nhét, chuot céng, chuot

‘ddng, lon, bd, ngwa, dong vat linh trudng va ngudi. Cac vi dy khdng gi6i han
sang ché vé& dong té bao dong vat c6 vi bao gdm 1A3, 3T3, 6E6, 10T1/2,

APRT, BALB/3T3, BE (2)-C, BHK, BT, C6, C127, CHO, CHP3, COS-1,
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COS-7, CPAE, ESK-4, FB2, GH1, GH3, HeLa, HEK-293, HepG2, HL-60,
IMR-32, L2, LLC-PK1, L-M, MCF-7, NB4, NBL-6, NCTC, Neuro 2A, NIE-
115, NG108-15, NIH3T3, PC12, PK15, SBAC, SH-SYSY, SK-Hep, SK-N-DZ,
SK-N-F1, SK-N-SH, ST, SW-13, va c4c dong té bao VV-1. Céc dong t€ bao c6
thé duoc thu nhan tir American Type Culture Collection, European Collection
of Cell Cultures va/hoic German Collection of Microorganisms and Cell

Cultures.

Sau qué trinh thu hoach ban dAu tir sinh vat, sinh vat chuyén gen, hodc
hé nudi cdy té bio, protein dwgc boc 1§ trong ban md ta ndy b thé dwoc thuc
hién quy trinh tinh ché protein. Nhin chung, bu6c tinh ché protein bao gdm git
protein ¢ dang cd dic hon, céc budce tinh ché trung gian dé loai bo cac tap chét,
" danh béng dé loai bo céc tap chét bd sung va céac bién thé protein. Xem, vi du,
Current Protocols in Protein Science, "Conventional chromatographic
Separation," Ch. 8-9, (John Wiley & Sons Inc., Hoboken, N.J., 1995). Cac
phuong phap bt gt phd bién bao gdbm sdc ky 4i lue, loc gel, két tha, va/hodc
séc ky loai trir theo kich ¢&. Quy trinh hitu dung lam céc budc trung gian hodc
budc dénh bong bao gdm séc ky trao dbi cation, séc ky trao ddi anion, séc ky
tuong tdc ky nudc, va sic ky gbm hydroxyapatit, HPLC pha dao, loc gel, két

tta, phén loc, sic ky 4i luc, hodc séc ky tap trung (chromatofocusing).

Phuong phap dugc boc 16 trong ban mo ta nay co thé dugc thuc hién tai
thoi diém bat ky trong quy trinh tinh ché nay. Nhin chung, lugng chét phan tng
16n hon va thoi gian G dai hon 1a cAn thiét khi phuong phép boc 19 trong ban
~md ta nay duge thuc hién vao lac bat ddu cia quy trinh san xudt hon 13 dugc
thuc hién ¢ giai doan mudn hon trong quy trinh. Didu nay 1a vi thé tich xtr Iy 13
16n hon v san phdm thuong it tinh khiét hon vao lic bét dau, trong khi d6 vao
giai doan mudn hon, céc tap chét da duoc 1am giam va san phim trong héu hét
céc truong hop dwoc xdc dinh 13 t6t hon va ¢6 do tinh khiét va cong hiéu 16n
hon véi thé tich duge lam giam, hodc trong d6 lugng tai virut dd dugc lam

giam hodc giam bdt nho cac quy trinh tinh ché trude do.
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Cac khia canh cia sang ché dé xult, mot phén, tron chit 16ng dugc bde

10 trong ban md ta ndy v6i dung moi hitu co va chit hoat dong bé mit, bing
céch d6 tao ra hdn hop. Viée tron chét 1éng v6i dung méi hitu co va chét hoat
 dong bé mit 6 thé trong khoang thdi gian bét ky, véi didu kién 1 thoi gian
tron duogc st dung tao ra hdn hgp ma két hop ddy di dung moi hitu co va chit
hoat dong bé mit véi chét 1ong nay. Nhu véy, viéc tron can phai dam bao ring
1) dung mdi hitu co xic tién su tiép xuc giita chét hoat dong bé mit va vo
lipoprotein bao boc virut c6 vo lipit va 2) chét hoat dong bé mit pha v& cac
twong tac gilra cic phén tir trong mang lipoprotein cta virut c6 v6 lipit. Theo
cac khia canh ctia phuong 4n ndy, viéc tron dung mdi hitu co va chét hoat dong
bé mit dugc thuc hién trong khoang thoi gian 13, vi du, khong nhiéu hon 1
phut, khong nhiéu hon 5 phiit, hosic khong nhiéu hon 10 phit. Theo c4c khia
canh khic ciia phuong an nay, viéc tron dung moi hitu co va chit hoat dong bé
mit duoc thuc hién trong khoadng thoi gian ndm trong khoang tlr, vi du, khoing
1 phat dén khoang 5 phut, khoang 2 phit dén khoang 5 phut, khoang 3 phit
' dén khoang 5 phut, khodng 1 phut dén khoang 10 phut, khoang 2 phut dén
khoang 10 phit, khoang 3 phut dén khoang 10 phtit, khoang 4 phut dén khoang
10 phut, hodc khoang 5 phut dén khoang 10 phut. Nhu dugc boc 10 trong ban
mo ta nay, viéc trdn dung mdi hitu co va chét hoat dong bé mit duoc thyc hién

& nhiét do khoéng cao hon khoang 20°C.

C6 thé trén mot dung mdi hiru co voi chét 16ng duoc bdc 16 trong ban
md ta nay, hodc co thé tron nhidu dung moi hitu co véi chét 16ng duge boc 1§
trong ban md ta nay. Theo khia canh ctia phwong an nay, chét 16ng c6 thé dugc
trdn v6i it nhat mot, it nhét hai, it nhit ba, it nhét bdn, hodc it nhit nim dung
mdi hitu co. Dung mdi hitu co hitu dung tao ra mdi trudng xuc tién sy tiép xuc
gifta chat hoat dong bé mit va vo lipoprotein bao boc virut. Nhu vy, dung moi
- hitu co bét ky xtc tién su tiép xic nhu vay c6 thé dugc st dung trong phuong
phap dugc bdc 10 trong ban mo ta nay, bao gbm, nhung khong gi6i han ¢, ete,
ruou, alkylphosphat nhu dialkylphosphat hodc trialkylphosphat, hodc hdn hop
bét ky cua chiing.
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Ete hitu dung trong phuong phap dugc boc 10 trong ban mo ta nay bao
gbm céc ete c6 cdng thirc R1-O-R2, trong d6, R! va R? dgc lap la Ci-Cis alkyl
hogic C1-Cis alkenyl ma c6 thé chira nguyén ti oxy hodc luu huynh, t6t hon 1a
C1-Cis alkyl hodc Ci-Cis alkenyl. Céc vi du khong giéi han sang ché v& ete bao
gbm dimetyl ete, dietyl ete, etyl propyl ete, metyl-butyl ete, metyl isopropyl ete
_va metyl isobutyl ete. Rugu hitu dyng trong phuong phdp dugc boe 1§ trong
ban mo t4 ndy bao gébm ruou c6 nhém Ci-Cs alkyl hodic nhém Ci-Cs alkenyl.
Céc vi du khong gidi han sang ché vé rugu bao gdm metanol, etanol, propanol,
isopropanol, n-butanol, isobutanol, n-pentanol va isopentanol. Alkylphosphat
hitu dung trong phwong phdp dugc bdc 1§ trong ban md ta nay bao gdm céc
alkylphosphat c6 nhém C1-Cis alkyl hodc nhém Ci-Cis alkenyl, mot trong hai
nhom nay c6 thé chira nguyén tir oxy hogc luu huynh. Céc vi du khong gi6i han
sang ché vé alkylphosphat bao gdm dialkylphosphat nhu di-(n-butyl)phosphat,
di-(t-butyl)phosphat, di-(n-hexyl)phosphat, di-(2-etylhexyl)phosphat, di-(n-
dexyl)phosphat, hodc etyl di(n-butyl) phosphat; va trialkylphosphat nhu tri-(n-
butyl)phosphat, tri-(t-butyl)phosphat, tri-(n-hexyl)phosphat, tri-(2-
etylhexyl)phosphat, hodc tri-(n-dexyl)phosphat. Céc vi du khong gidi han sang
_ ché khac v& dung méi hitu co hitu dung trong cic phwong phdp dugc boe 10
trong badn mo ta nay co thé dugc tim théy trong, vi du, Winslow, et al., Methods
and Composition for Simultaneously Isolating Hemoglobin from Red Blood
Cells and Inactivating viruses, U.S. 2008/0138790, tai liéu nay dugc dua vao

ban mo ta nay bang cach vién dan.

C6 thé sir dung ndng do bat ky ctia dung mdi hitu co, v6i diéu kién 1a
ndng d6 dugc st dung 1a du dé xuc tién su két tu giita chét hoat dong bé mit va
mang lipoprotein cua virut ¢6 vo lipit. Theo céc khia canh clia phuong an nay,
chét hoat dong bé mit dugce sir dung & ndéng dod cubi b%ing, vi dy, khoang 0,01%
(theo thé tich), khoang 0,05% (theo thé tich), khoang 0,075% (theo thé tich),
khoang 0,1% (theo thé tich), khoang 0,2% (theo thé tich), khoang 0,3% (theo
thé tich), khoang 0,4% (theo thé tich), khoang 0,5% (theo thé tich), khoang
* 0,6% (theo thé tich), khoang 0,7% (theo thé tich), khoang 0,8% (theo thé tich),
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khoang 0,9% (theo thé tich), hodc khoing 1,0% (theo thé tich). Theo céac khia
canh khac ctia phuong 4n nay, chét hoat dong bé mit dugc st dung & ndng d6
cudi bing, vi du, it nhit 0,01% (theo thé tich), it nhit 0,05% (theo thé tich), it
nhét 0,075% (theo thé tich), it nhét 0,1% (theo thé tich), it nhit 0,25% (theo thé
tich), it nht 0,5% (theo thé tich), it nhit 0,75% (theo thé tich), hodc it nhit
1,0% (theo th8 tich). Theo cic khia canh khac nita ciia phuong 4n ndy, chét
hoat dong bé mit dugce sir dung & néng do cudi b%lng, vi du, khoang 0,1% (theo
thé tich) dén khoang 0,5% (theo thé tich), khoang 0,1% (theo thé tich) dén
khoang 0,75% (theo thé tich), khoang 0,1% (theo thé tich) dén khoang 1,0%
(theo thé tich), khoang 0,2% (theo thé tich) dén khoang 0,5% (theo thé tich),
khoang 0,2% (theo thé tich) dén khoang 0,75% (theo thé tich), khoang 0,2%
(theo thé tich) dén khoang 1,0% (theo thé tich), khoang 0,5% (theo thé tich)
dén khoang 0,75% (theo thé tich), hodc khoang 0,5% (theo thé tich) dén
khoang 1,0% (theo thé tich).

Chét hoat dong bé mit 1 cic hop chit ma 1am giam strc cing bé mit cla
chét 16ng, cho phép su lan rong dé dang hon, va lam gidm sirc cing bé mit
chung giita hai chit 1ong, hoic giita chét 16ng va chit rin. C6 thé tron mot chét
hoat dong bé mat vai chét long dugc boc 16 trong ban mo td nay, hodc co thé
tron nhiéu chét hoat dong bé mit v6i chét 1ong duoc boc 16 trong ban mo ta
ndy. Theo khia canh ctia phuong 4n nay, chit 1ong ¢6 thé dugce tron véi it nht
. mdt, it nhit hai, it nhét ba, it nhit bdn, hogc it nhit nam chét hoat dong bé miit.
Chét hoat dong bé mit hitu dung phé v& tuong tac giita cic phan tir trong mang
lipoprotein cta virut c6 vo lipit. Nhu vy, chét hoat dong bé mit bat ky ma tao
didu kién thuén loi cho su pha v& nhu vy c6 thé dugc sir dung trong phuong
phéap dugc bdc 16 trong ban mo ta nay, bao gbm, nhung khong gi6i han o, chét
hoat dong bé mait ion, chét hoat dong bé mit ludng cuc (ludng tinh), chét hoat

dong bé mat khong ion, hoic hdn hop bit ky ctia ching.

Chét hoat dong bé mit ion bao gdm chét hoat dong bé mit anion dwa
trén anion cb dinh (sulfat, sulfonat, phosphat) hoic anion phu thudc d§ pH

(carboxylat). Chit hoat dong b& mit anion bao gdm, nhung khong giéi han &,
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alkyl sulfat nhu amoni lauryl sulfat va natri lauryl sulfat (SDS); alkyl ete sulfat
nhu natri laureth sulfat va natri myreth sulfat; docusat nhu dioctyl natri
sulfosuxinat; chét hoat dong bé& mit chira flo sulfonat nhu perflooctansulfonat
(PFOS) va perflobutansulfonat; alkyl benzen sulfonat; alkyl aryl ete phosphat;
alkyl ete phosphat; alkyl carboxylat nhu mudi axit béo va natri stearat; natri
lauroyl sarcosinat; va chit hoat dong bé miat chira flo carboxylat nhu

perflononanoat va perflooctanoat.

Chét hoat dong bé mit ion con bao gém chét hoat dong bé mit cation
dua trén cation ¢b dinh hoic phu thudc do pH. Chét hoat dong bé mit cation
bao gbém, nhung khong giéi han &, mudi alkyltrimetylamoni nhu xetyl
trimetylamoni bromua (CTAB) va xetyl trimetylamoni clorua (CTAC);
' xetylpyridini clorua (CPC); amin md dong vat dd duoc polyetoxyl hoa
(POEA); benzalkoni clorua (BAC); benzethoni clorua (BZT); 5-brom-5-nitro-
1,3-dioxan; dimetyldioctadexylamoni clorua; va dioctadexyldimetylamoni
bromua (DODAB), ciing nhu chét hoat dong bé mit nhu cic amin bic mot, bac
hai hodc bic ba phu thudoc dd pH & d6 cac amin bac mdt tré nén tich dién
duong & dd pH < 10, hodc cac amin béc hai tré nén tich dién & do pH < 4, nhu

octenidin dihydroclorua.

Chét hoat dong bé mit ludng cuc dua trén cac amin bic mot, béc hai
hoidc bac ba hodc cation amoni bac bdn véi sulfonat, carboxylat, hodc phosphat.
Chét hoat dong bé mit ludng cuc bao gém, nhung khong gidi han &, 3-[(3-
cholamidopropyl)dimetylammonio]-1-propansulfonat (CHAPS); sultain nhu
. cocamidopropyl hydroxysultain; betain nhu cocamidopropyl betain; hoéc

lexitin.

Chét hoat dong bé mit khong ion 1a it bién tinh hon va nhu vay 14 hitu
dung dé 1am hoa tan protein va lipit mang trong khi giit dwoc tuong tac protein-
protein. Céc‘ vi du khong gidi han séng ché v& chét hoat dong bé mit bao gdm
polybxyetylen glycol sorbitan alkyl este nhu polysorbat 20 sorbitan monooleat
(TWEEN® 20), polysorbat 40 sorbitan monooleat (TWEEN® 40), polysorbat 60
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sorbitan monooleat (TWEEN® 60), polysorbat 61 sorbitan monooleat
(TWEENP® 61), polysorbat 65 sorbitan monooleat (TWEEN® 65), polysorbat 80
sorbitan monooleat (TWEEN® 80), va polysorbat 81 sorbitan monooleat
| (TWEEN® 81); poloxame (copolyme polyetylen-polypropylen), nhu Poloxame
124 (PLURONIC® L44), Poloxame 181 (PLURONIC® L61), Poloxame 182
(PLURONIC® L62), Poloxame 184 (PLURONIC® L64), Poloxame 188
(PLURONIC® F68), Poloxame 237 (PLURONIC® F87), Poloxame 338
(PLURONIC® L108), Poloxame 407 (PLURONIC® F127); alkyl phenol
polyglycol ete; polyetylen glycol alkyl aryl ete; polyoxyetylen glycol alkyl ete,
nhu’octaetylen glycol monododexyl ete, pentaetylen glycol monododexyl ete,
BRIJ® 30, va BRIJ® 35; 2-dodecoxyetanol (LUBROL®-PX); polyoxyetylen
glycol octylphenol ete nhu polyoxyetylen (4-5) p-t-octyl phenol (TRITON® X-
45) va polyoxyetylen octyl phenyl ete (TRITON® X-100); polyoxyetylen
glycol alkylphenol ete nhu Nonoxynol-9; phenoxypolyetoxyletanol nhu nonyl
phenoxypolyetoxyletanol va octyl phenoxypolyetoxyletanol; glucosit alkyl ete
‘ nhu octyl glucopyranosit; maltosit alkyl ete nhu dodexyl maltopyranoside;
thioglucosit alkyl ete nhu heptyl thidglucopyranosit; digitonin; glyxerol alkyl
este nhu glyxeryl laurat; alkyl aryl polyete sulfat; alcohol sulfonat; sorbitan
alkyl este; cocamit etanolamin nhu cocamit monoetanolamin va cocamit
dietanolamin; sucroza monolaurat; dodexyl dimetylamin oxit, va natri cholat.
Céc vi du khong gidi han sang ché khac vé chét hoat dong bé mit hitu dung
trong cac phwong phép duge boc 16 trong ban md ta ndy cé thé dugc tim thiy
trong, vi du, Winslow, et al., Methods and Composition for Simultaneously
Isolating Hemoglobin from Red Blood Cells and Inactivating viruses, U.S.
2008/0138790; Pharmaceutical Dosage Forms va Drug Delivery Systems
(Howard C. Ansel et al., eds., Lippincott Williams & Wilkins Publishers, 7%
ed. 1999); Remington: The Science and Practice of Pharmacy (Alfonso R.
‘ Gennaro ed., Lippincott, Williams & Wilkins, 20" ed. 2000); Goodman &
Gilman's The Pharmacological Basis of Therapeutics (Joel G. Hardman et al.,

eds., McGraw-Hill Professional, 10%® ed. 2001); va Handbook of
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Pharmaceutical Excipients (Raymond C. Rowe et al., APhA Publication, 4%

edition 2003), c4c tai li¢u nay dugc dua vao ban md ta nay bang cach vién dan.

C6 thé str dung ndng d6 bit ky clia chit hoat dong bé mit, véi diéu kién
1a ndng d6 dugc sir dung di @& pha vo tuong tac gitta cac phan tir trong mang
lipoprotein ciia virut c6 vo lipit gdy ra sy bat hoat ctia virut. Theo céc khia canh
clia phuong an nay, chét hoat dong bé mit dugc st dung véi néng d6 1a, vi du,
" khoang 0,01% (theo thé tich), khoang 0,05% (theo thé tich), khoang 0,075%
(theo thé tich), khoang 0,1% (theo thé tich), khoang 0,2% (theo thé tich),
khoéang 0,3% (theo thé tich), khoang 0,4% (theo thé tich), khoang 6,5% (theo
thé tich), khoang 0,6% (theo thé tich), khoang 0,7% (theo thé tich), khoang
0,8% (theo thé tich), khoang 0,9% (theo thé tich), khoang 1,0% (theo thé tich),
khoang 2,0% (theo thé tich), khoang 3,0% (theo thé tich), khoang 4,0% (theo
thé tich), khoang 5,0% (theo thé tich), khoang 6,0% (theo thé tich), khoang
7,0% (theo thé tich), khoang 8,0% (theo thé tich), khoang 9,0% (theo thé tich),
hodc khoang 10,0% (theo thé tich). Theo cac khia canh khéc ctia phuong 4n
nay, chét hoat dong bé mit duoc st dung véi nE“)ng do 13, vi du, it nhét 0,01%
(theo thé tich), it nhéit 0,05% (theo thé tich), it nhit 0,075% (theo thé tich), it
nhét 0,1% (theo thé tich), it nhit 0,25% (theo thé tich), it nhit 0,5% (theo thé
" tich), it nh4t 0,75% (theo thé tich), it nhit 1,0% (theo thé tich), it nhét 2,5%
(theo thé tich), it nhit 5,0% (theo thé tich), it nhit 7,5% (theo thé tich), hoic it
nhét 10,0% (theo thé tich). Theo cac khia canh khac nita ctia phwong 4n nay,
chét hoat dong bé mit duoc st dung véi ndng d6 13, vi dy, khoang 0,1% (theo
thé tich) dén khoang 0,5% (theo thé tich), khoang 0,1% (theo thé tich) dén
khoang 1,0% (theo thé tich), khoang 0,2% (theo thé tich) dén khoang 0,5%
(theo thé tich), khoang 0,2% (theo thé tich) dén khoang 1,0% (theo thé tich),
khoang 0,2% (theo thé tich) dén khoang 2,0% (theo thé tich), khoing 0,5%
(theo thé tich) dén khoang 1,0% (theo thé tich), khoang 0,5% (theo thé tich)
dén khoang 5,0% (theo thé tich), hodc khoang 1,0% (theo thé tich) dén khoang
10,0% (theo thé tich).
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Chét 16ng duge bdc 10 trong ban md ta nay cb thé duoc tron voi mot
dung méi hitu co va nhidu chit hoat dong bé mit, nhiéu dung méi hitu co va
mot chit hoat dong b& mit, hodc nhidu dung méi hitu co va nhiéu chit hoat
dong bé mit. Thong thudng, ndng dd cudi cia dung méi hitu co va mét chét
hoat dong bé mit trong chét 16ng 1a khoang 0,1% (theo thé tich) dén khoang
5% (theo thé tich) ctia dung moi hitu co va khoang 0,1% (theo thé tich) dén
khoang 10% (theo thé tich) ctia chét hoat dong b& mit. Khi nhiéu chét hoat
dong bé mit dugce tron véi chét 16ng, ndng do cubi cia dung méi hiru co 13
khoang 0,1% (theo thé tich) dén khoang 5% (theo thé tich), ndng d¢ cudi cua
_mdt chit hoat dong bé mit 13 khoang 0,1% (theo thé tich) dén khoang 10%
(theo thé tich), khoang 0,5% (theo thé tich) dén khoang 5% (theo thé tich), hodc
khoang 0,5% (theo thé tich) dén khoang 1,0% (theo thé tich), va ndng d6 cubi
cua phé“m con lai ctia cac chit hoat dong bé mit 13 khoang 0,1% (theo thé tich)
dén khoang 5% (theo thé tich), khoang 0,1% (theo thé tich) dén khoang 1,0%
(theo thé tich), hodc khoang 0,2% (theo thé tich) dén khoang 4% (theo thé tich).

Theo mot khia canh cua phuong an nay, chét 16ng duoc tron véi tri(n-
butyl) phosphat va polyoxyetylen octyl phenyl ete (TRITON® X-100) sao cho
ndng do cudi ndm trong khoang tlr, vi du, khodng 0,1% (theo thé tich) dén
khoéng 1,0% (theo thé tich) tri(n-butyl) phosphat va khoang 1,0% (theo thé
tich) dén khoang 10,0% (theo thé tich) polyoxyetylen octyl phenyl ete
(TRITON® X-100). Theo khia canh khéac ctia phuong 4n nay, chét 1éng dugc
“trdn véi tri(n-butyl) phosphat va polysorbat 80 sorbitan monooleat (TWEEN®
80) sao cho ndng dd cubi ndm trong khoang tir, vi dy, khoang 0,1% (theo thé
tich) dén khoang 1,0% (theo thé tich) tri(n-butyl) phosphat va khoang 1,0%
(theo thé tich) dén khoing 10,0% (theo thé tich) polysorbat 80 sorbitan
monooleat (TWEEN® 80).

Theo khia canh khéac cua phuong 4n nay, chét 16ng dugc tron véi tri(n-
butyl) phosphat, polyoxyetylen octyl phenyl ete (TRITON® X-100), va
polysorbat 80 sorbitan monooleat (TWEEN® 80) sao cho ndng do cudi nim

trong khoang tir, vi dy, khoang 0,1% (theo thé tich) dén khoang 5,0% (theo thé
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- tich) tri(n-butyl) phosphat, khoang 0,5% (theo thé tich) dén khoang 10,0%
(theo thé tich) polyoxyetylen octyl phenyl ete (TRITON® X-100), va khoang
0,1% (theo thé tich) dén khoang 5,0% (theo thé tich) polysorbat 80 sorbitan
monooleat (TWEEN® 80). Theo khia canh khéc nita ciia phuong an nay, chét
l16ng duoc tron véi tri(n-butyl) phosphat, polyoxyetylen octyl phenyl ete
(TRITON® X-100), va polysorbat 80 sorbitan monooleat (TWEEN® 80) sao
cho ndng dd cudi ndm trong khoang tir, vi du, khoang 0,1% (theo thé tich) dén
khoang 0,7% (theo thé tich) tri(n-butyl) phosphat, khoang 0,6% (theo thé tich)
dén khoang 1,4% (theo thé tich) polyoxyetylen octyl phenyl ete (TRITON® X-
100), vi khoang 0,1% (theo thé tich) dén khoing 0,7% (theo thé tich)
polysorbat 80 sorbitan monooleat (TWEEN® 80). Theo khia canh khéc nita cia
phuong an nay, chét 1ong duoc trdn véi tri(n-butyl) phosphat, polyoxyetylen
. octyl phenyl ete (TRITON® X-100), va polysorbat 80 sorbitan monooleat
(TWEEN® 80) sao cho ndng do cubi ndm trong khoang tlr, vi dy, khoang 0,1%
(theo thé tich) dén khoang 0,5% (theo thé tich) tri(n-butyl) phosphat, khoang
0,7% (theo thé tich) dén khoang 1,3% (theo thé tich) polyoxyetylen octyl
phenyl ete (TRITON® X-100), va khoang 0,1% (theo thé tich) dén khoang
0,5% (theo thé tich) polysorbat 80 sorbitan monooleat (TWEENP 80).

Theo khia canh khac cia phuong 4n nay, chét 1ong duoc trdn véi tri(n-
butyl) phosphat, polyoxyetylen octyl phenyl ete (TRITON® X-100), va
polysorbat 80 sorbitan monooleat (TWEEN® 80) sao cho ndng d6 cudi nim
trong khoang ttr, vi dy, khoang 0,2% (theo thé tich) dén khoang 0,5% (theo thé
tich)tri(n-butyl) phosphat, khoang 0,7% (theo thé tich) dén khoang 1,3% (theo
thé tich) polyoxyetylen octyl phenyl ete (TRITON® X-100), va khoang 0,2%
‘ (theo thé tich) dén khoang 0,5% (theo thé tich) polysorbat 80 sorbitan
monooleat (TWEEN® 80). Theo khia canh khac nita clia phuong an nay, chit
l6ng duogc tron véi tri(n-butyl) phosphat, polyoxyetylen octyl phenyl ete
(TRITON® X-100), va polysorbat 80 sorbitan monooleat (TWEEN® 80) sao
cho ndng d6 cudi nam trong khoang tir, vi du, khoang 0,2% (theo thé tich) dén

khoang 0,4% (theo thé tich) tri(n-butyl) phosphat, khoang 0,8% (theo thé tich)
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dén khoang 1,2% (theo thé tich) polyoxyetylen octyl phenyl ete (TRITON® X-
100), va khoang 0,2% (theo thé tich) dén khoang 0,4% (theo thé tich)
~ polysorbat 80 sorbitan monooleat (TWEEN® 80). Theo khia canh khic nita clia
phuong 4n nay, chét 1ong dugc tron véi tri(n-butyl) phosphat, polyoxyetylen
octyl phenyl ete (TRITON® X-100), va polysorbat 80 sorbitan monooleat
(TWEEN® 80) sao cho ndng d6 cubi nim trong khoang tir, vi du, khoang 0,3%
(theo thé tich) (theo thé tich)tri(n-butyl) phosphat, khoang 1,0% (theo thé tich)
polyoxyetylen octyl phenyl ete (TRITON® X-100), va khoang 0,3% (theo thé
tich) polysorbat 80 sorbitan monooleat (TWEEN® 80).

Sau khi tron chét 1ong véi dung méi hitu co va chét hoat dong bé mit,
hdn hop thu dugc dugc U trong thdi gian x4c dinh & nhiét do xac dinh. Thoi
gian @ bit ky ¢6 thé duge sir dung, v&i didu kién 1a thoi gian dugc st dung tao
ra hdn hop sau khi 1 vé co ban khéng chira virut ¢6 vo lipit con sdng. Theo céc
khia canh ctia phwong 4n nay, chét 16ng dugc 0 trong khoang thoi gian 13, vi
" du, khoang 10 phut, khodng 20 phut, khoang 30 phut, khoang 40 phut, khoang
50 phut, khoang 60 phut, khodng 70 phiit, khodng 80 phut, khodng 90 phut,
khoang 100 phut, khoang 110 phut, hodc khoang 120 phut. Theo cac khia canh
khac ciia phuong 4n nay, chét 1éng dwoc U trong khoang thoi gian 13, vi du,
khong nhiéu hon khoang 10 phut, khéng nhiéu hon khoang 20 phuat, khong
nhidu hon khoang 30 phut, khéng nhidu hon khoang 40 phut, khéng nhidu hon
khoang 50 phit, khong nhiéu hon khoang 60 phut, khéng nhidu hon khoang 70
phat, khong nhiéu hon khoang 80 phit, khong nhiéu hon khoang 90 phut,
khong nhidu hon khoang 100 phit, khéng nhiéu hon khoang 110 phuat, hodc
khong nhidu hon khoang 120 phut. Theo céc khia canh khéc nita ctia phuong
4n nay, chit 16ng dugc U trong khoang thoi gian 13, vi dy, tir khoang 10 phut
dén khoang 60 phut, tir khoang 10 phut dén khoang 90 phut, tir khoang 10 phit
- @n khoang 120 phut, tir khoang 30 phit dén khoang 60 phut, tir khoang 30
phut dén khoang 90 phit, tir khoang 30 phiit dén khoang 120 phut, tir khoang
60 phtit dén khoang 90 phut, tir khoang 60 phut dén khoang 120 phut, hoic tir
khoéang 90 phut dén khoang 120 phut.
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Céc khia canh cta sang ché @ xuit, mot ph?m, trong do6 chét 16ng dugce
tron v6i dung mdi hitu co va chit hoat dong bé mit & nhiét do khong cao hon
khoang 20°C, va trong d6 hdn hgp duge G & nhiét do khong cao hon khoang
20°C. Nhiét do 1 bét ky c6 thé dwoc sir dung, v6i diéu kién 14 nhiét 46 duoc st
dung 13 nhiét d6 khong cao hon khoang 20°C va tao ra hdn hgp sau khi 4 vé co

ban khéng chira virut c6 vo lipit con sdng va protein c¢6 hoat tinh dwgc thu hdi
 sau khi . Miic dit thuong dugc & & cing nhiét do, chét 1ong c6 thé dugc tron
v6i dung mdi hitu co va chit hoat ddng bé mit & mot nhiét d9, va hdn hop dugce
u & nhiét do khéc.

Theo cac khia canh ctiia phuong 4n nay, chit 1éng dwoc trén va hdn hop
duogc U & nhiét do, vi du, khoang 2°C, khoang 4°C, khoang 6°C, khoang 8°C,
khoang 10°C, khoang 12°C, khoang 14°C, khoang 16°C, khoang 18°C, hoic
khoéang 20°C. Theo céac khia canh khac ctia phuong 4n nay, chit 1éng dugc tron
va duoc 0 & nhiét d9, vi du, khong nhidu hon 2°C, khéng nhiéu hon 4°C, khong
nhidu hon 6°C, khong nhidu hon 8°C, khéng nhiéu hon 10°C, khong nhiéu hon
12°C, khong nhidu hon 14°C, khéng nhiéu hon 16°C, khong nhiéu hon 18°C,
hodc khong nhidu hon 20°C. Theo cic khia canh khéc nita cia phuong 4n nay,
- chit 16ng dugc tron va hdn hop dwogc G & nhiét d9, vi dy, tir khoang 0°C dén
khoang 2°C, tir khoang 0°C dén khoang 4°C, tir khoang 0°C dén khoang 6°C,
tir khoang 0°C dén khoang 8°C, tir khoang 0°C dén khoang 10°C, tir khoang
0°C dén khoang 12°C, tir khoang 0°C dén khoang 14°C, tir khoang 0°C dén
khoang 16°C, tir khoang 0°C dén khoang 18°C, tir khoang 0°C dén khoang
20°C, tir khoang 2°C dén khoang 4°C, tir khoang 2°C dén khoang 6°C, tir
khoang 2°C dén khoang 8°C, tir khoang 2°C dén khoang 10°C, tir khoang 2°C
dén khoang 12°C, tir khoang 2°C dén khoang 14°C, tir khoang 2°C dén khoang
16°C, tir khoang 2°C dén khoang 18°C, tir khoang 2°C dén khoang 20°C, tir
khoang 4°C dén khoang 6°C, tir khoang 4°C dén khoang 8°C, tir khoang 4°C
dén khoang 10°C, tir khoang 4°C dén khoang 12°C, tir khoang 4°C dén khoang
14°C, tir khoang 4°C dén khoang 16°C, tir khoang 4°C dén khoang 18°C, hoic
- tir khoang 4°C dén khoang 20°C.
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Theo mdt phuwong én, hdn hop dugc bdc 10 trong bdn md td nay cod thé
dugce U trong khoang thoi gian bt ky va & nhiét do bit ky khong cao hon
khoang 20°C véi diu kién 1a thoi gian 0 va nhiét d6 dugc st dung tao ra hdn
hop sau khi i v& co ban khong chira virut ¢6 vé lipit con séng va chira protein
c¢6 hoat tinh. Theo cac khia canh cia phuong 4n ndy, hdn hop dugc U trong
khoang thoi gian khong nhiéu hon 120 phit & nhiét d6 khong cao hon khoéng
20°C, nhu, vi du, khéng nhiéu hon 90 phit & nhiét do khong cao hon khoang
20°C, khéng nhiéu hon 60 phut & nhiét d6 khéng cao hon khoang 20°C, hoic
khong nhidu hon 30 phut & nhiét do khéng cao hon khoang 20°C. Theo cic
" khia canh khac cia phuong an nay, hdn hop duoc u trong khoang thdi gian
khong nhiéu hon 120 phit & nhiét d6 khong cao hon khoang 16°C, khéng nhiéu
hon 120 phit & nhiét d6 khéng cao hon khoang 12°C, hozic khong nhiéu hon
120 phut & nhiét do khong cao hon khoang 8°C. Theo cac khia canh khac cua
phuong 4n nay, hdn hop dugc 1 trong khoang 10 phit dén khoang 120 phut &
nhiét do khoang 0°C dén khoang 20°C, khoang 30 phut dén khoang 120 phut &
nhiét d6 khoang 0°C dén khoang 16°C, khoang 30 phut dén khoang 120 phit &
nhiét do khoang 0°C dén khoang 12°C, hoic khoang 30 phit dén khoang 120
phut & nhiét 4o khoang 2°C dén khoang 8°C. Theo cac khia canh khac nita ciia
phwong 4n nay, hdn hop dugc U trong khoang 45 phut dén khoang 75 phut &
nhiét do khoang 2°C dén khoang 8°C, khoang 60 phut & nhiét 6 khoang 2°C
dén khoang 8°C, khoang 45 phiit dén khoang 75 phit & nhiét do khoang 4°C,
~ hodc khoang 60 phit & nhiét d khoang 4°C.

Céc khia canh cua séng ché dé xuit, mot ph?m, hdn hop sau khi 0 vé co
ban khong chita virut ¢6 v lipit con sdng. Trong ban mo ta nay, thudt ngit “vé
co ban khong chtra virut cé vd lipit” cé nghia la chi c6 lugng vét cua virut c6
vo lipit con séng c¢6 thé dugc phat hién hodc dugc x4c nhan bang dung cu hoiic
quy trinh dugc st dung dé phat hién hodc xac nhan su c6 mit hoic hoat tinh
clia virut c¢6 vo lipit con séng va lugng vét nay cua virut ¢é vé lipit con sbng 1a
kh6ng da dé c6 hai d6i véi st khoe ctia con ngudi. Theo mét khia canh ciia

phuong 4n ndy, hdn hop sau khi 4 hoan toan khong chira virut c6 vo lipit.
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“ Trong ban md t& nady, thuat nglt “hoan toan khong chira virut c¢6 vé lipit” ¢
nghia 13 sy ¢6 mit ctia virut ¢6 vo lipit con séng khéng thé duoc phat hién hoic
dugce xac nhén trong khoang phat hién cua dung cu hodc quy trinh dugce st
dung dé phét hién hodc xac nhén sy c6 mit hodc hoat tinh cua virut cé vo lipit
con séng. Protein chira trong chit 16ng vé& co ban khong chira hodc hoan toan
khong chira virut ¢6 vo lipit con sdng c6 thé dugc st dung dé bao ché dugc
phim an toan dé sir dung cho ngudi vi virut khong da c6 hai @i véi strc khoe

cta con ngudi.

Theo khia canh khéac cia phuong 4n nay, hdn hop sau khi @ chira it hon
1 x 10! PFU/mL virut c6 v lipit con séng. Pon vi hinh thanh mang bam (PFU)
1a thuéc do sé luong hat virut cé kha ning hinh thanh cdc mang bam cho mdi
- don vi thé tich. D4y la thuéc do chirc ning hon 14 thuée do lwong hat tuyét dbi
vi cac hat virut ma khong c6 hoat tinh, bi khiém khuyét, hodc khong lay nhiém
té bao dich ctia chiing s& khong tao ra mang bam va do d6 s& khong dugc dém.
Theo cac khia canh khac clia phuong 4n nay, hdn hop sau khi 1 chtra, vi dy, it
hon 1 x 10° PFU/mL virut c6 v6 lipit con song, it hon 1 x 10! PFU/mL virut c6
v6 lipit con séng, 1 x 102 PFU/mL virut ¢6 vo lipit con sdng, hodc 1 x 107

PFU/mL virut ¢6 vo lipit con séng.

Theo khia canh khéac nita ciia phuong 4n nay, hdn hop sau khi 1 chua it
hon IDso d6i vé6i virut c6 vo lipit con séng trude khi 0. IDso 13 Iuong virut s&
1ay nhiém 50% quén thé t& bao dich. N¢ 14 thuéc do chirc ning vi céc hat virut
ma khong c6 hoat tinh hodc bi khiém khuyét s& khong 1ay nhiém té bao dich
ctia chiing va do d6 s& khong duge dém. Theo cac khia canh khéc ctia phuong
an nay, hdn hop sau khi t chira vi dy, it hon it nhét 10 1an IDso d6i véi virut c6
v6 lipit con séng, it hon it nhét 100 14n IDso d6i v&i virut c6 vo lipit con sdng, it
hon it nhét 200 14n IDso dbi véi virut c6 v6 lipit con sbng, it hon it nhét 300 lan
IDso d6i v6i virut 6 vo lipit con sbng, it hon it nhat 400 14n IDso d6i v6i virut
c6 vo lipit con séng, it hon it nhit 500 1an IDso ddi véi virut c6 vé lipit con
sbng, it hon it nhét 600 14n IDso d6i véi virut c6 vo lipit con sdng, it hon it nhat

700 14n IDso dbi véi virut c6 vo lipit con séng, it hon it nhat 800 1an IDso d6i
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vé6i virut c6 vo lipit con séng, it hon it nhat 900 1an IDso dbi véi virut c6 vé lipit
con sbng, hodc it hon it nhat 1000 1an IDso d6i véi virut c¢6 vé lipit con séng

trude khi 0.

Trong ban md ta nay, thuat ngir “lam bét hoat virut” hodc "viéc 1am bat
hoat virut" chi quy trinh trong d6 virut khéng con c6 kha ning lay nhiém té
bao, sao chép, va nhén lén, va vi€c loai bd virut. Nhu vay, thuat nglt "viéc lam
bét hoat virut" nhin chung chi quy trinh tao ra chit 16ng duoc boc 16 trong ban
m6 ta nay hoan toan khong cé cac virut nhiém tap c6 tinh 1ay nhiém. Mic do
bét hoat virut bat ky sir dung cac phuwong phap duge bdc 16 trong ban md ta ndy
12 duoc mong muén. Tuy nhién, mong mudn dat dwoc mirc d6 bét hoat virut
can thiét @ dap tng dwoc quy dinh nghiém ngit vé d6 an toan ddi voi dugc
phim. Céc quy dinh nay dwoc WHO dua ra va da biét rd v6i ngudi c¢6 hiéu biét

trung binh vé linh vuc k¥ thuat nay.

Viéc phét hién virut c6 vé lipit con séng c6 thé duoc thyc hién béi k§
‘ thuét bt ky ma cé thé x4c dinh dinh tinh hozc dinh lwong su c6 mit hoic hoat
tinh cta virut ¢6 vo lipit con sdng. Thong thudng, thir nghiém dwa trén sy nudi
céy té bao dugc s dung dé xac dinh mirc chuén dd cua virut, nhung céc thi
nghiém d6 14y nhidm in vivo ciing c6 thé dugc sir dung. Viéc phat hién sy
khuéch dai cua virut c6 thé duge tién hanh, vi dy, bang cach kiém tra st dung
kinh hién vi (trong trudng hop tac dong gdy bénh té bao c6 thé nhin thdy rd
rang), thr nghiém phat hién dya trén PCR, hodc thtt nghiém phét hién dya trén
khéng thé. M6t vi du khong gi6i han 1 thir nghiém d6 14y nhiém in vitro goi 13
thir nghiém lidu luong l1ay nhidm nudi cdy moé 50 (TCIDso). Trong thir nghiém
nay, cac mau chat 16ng va dung dich pha lodng theo diy ctia chiing dugc phan
phéi vao dia c6 96 18 da duoc gieo cac té bao ma cé thé déng vai trd 13 vét chu

cho virut ¢6 vé lipit dang dugc thir nghiém. Sau khi cdy, cac dia duoc U trong
| khoang thoi gian va & nhiét d6 da dé cho phép virut sao chép trong té bao chu.
Sau khi 1, cac t& bao dugc kiém tra béng kinh hién vi v& céc diu hiéu cua su
1ay nhidm, nhw, vi du, cdc t& bao bi lam tan, cac té bao thé hién tac dong giy

bénh t& bao, hodc cac tiéu chuin bt ky khac biéu thi sy 14y nhiém virut. Tr md
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hinh ciia cc 16 dwong tinh (1ay nhiém virut) va 4m tinh (khong c6 su 1iy nhiém
virut), 46 chudn virut dwgc tinh todn. Su véng mit cia cac 18 bit ky thé hién
cac ddu hiéu duong tinh cta sy 14y nhiém 1a déu hiéu bidu thi réng chét long vé

co ban khong chira virut ¢6 vo lipit.

Thir nghiém dwa trén su nudi ciy té bao khac 13 thir nghiém mang bam,
" trong d6 tac dong do virut gy ra trong 16p moi trudng nudi cy € bao 12 nhin
thiy dugc hodc duge 1am cho nhin thiy dugc khi kiém tra bang mét dudi dang
c4c mang bam. Sy ving mit clia cdc mang bam bt k¥ 13 ddu hiéu biéu thi ring

chét 16ng vé co ban khéng chira virut ¢ vé lipit.

Sang ché dé xuét, mot phan, hdn hop sau khi t ¢6 hoat tinh protein bang
it nhit 25% hoat tinh protein dugc cung cip trude khi G véi dung mdi hitu co
va chét hoat dong bé mit nhu dugc boc 16 trong ban md ta ndy. Theo cac khia
canh ctia phwong 4n nay, hdn hop sau khi @ c6 hoat tinh protein bang, vi duy,
khoang 25%, khoang 30%, khoang 40%, khoang 50%, khoang 60%, khoang
70%, khoang 80%, khoang 90%, hodc khoang 100%, hoat tinh protein dugc
cung cép trudc khi 1. Theo cac khia canh khac ciia phuong 4n ndy, hdn hop sau
_khi 1 ¢6 hoat tinh protein bang, vi dy, it nhit 30%, it nhat 40%, it nhat 50%, it
nhat 60%, it nhit 70%, it nhit 75%, it nhit 80%, it nhat 85%, it nhat 90%, hogc
it nhat 95% cta hoat tinh protein dugc cung cp trudc khi 0. Theo cac khia
canh khic nita ctia phuong 4n ndy, hdn hop sau khi @ ¢6 hoat tinh protein nam
trong khoang tir, vi du, khodng 25% dén khoang 100%, khoing 30% dén
khoang 100%, khoang 40% dén khoang 100%, khoang 50% dén khoang 100%,
khoang 60% dén khoang 100%, khoang 70% dén khoang 100%, khoang 75%
dén khoang 100%, khoang 80% dén khoang 100%, khoang 85% dén khoang
100%, khoang 90% dén khoang 100%, khoang 25% dén khoang 95%, khoang
30% dén khoang 95%, khoang 40% dén khoang 95%, khoang 50% dén khoang
95%, khoang 60% dén khoang 95%, khoang 70% dén khoing 95%, khoang
75% dén khoang 95%, khoang 80% dén khoang 95%, khoang 85% dén khoang
- 95%, khoang 90% dén khoang 95%, khoang 25% dén khoang 90%, khoang
30% dén khoang 90%, khoang 40% dén khoang 90%, khoang 50% dén khoang
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90%, khoang 60% dén khoang 90%, khoang 70% dén khoang 90%, khoang
75% dén khoang 90%, khoang 80% dén khoang 90%, hoic khoang 85% dén
khoang 90% hoat tinh protein dugc cung cp trude khi .

Sang ché d& xuét, mét phan, hoat tinh protein c6 mit trong hdn hgp sau
khi a b%mg, vi du, it nhét 25% hoat tinh protein dugc cung cép trudce khi 0 véi
dung moi hitu co va chét hoat dong bé mit nhu dugc boc 16 trong ban mo ta
ndy. Theo céc khia canh ctia phwong 4n nay, hoat tinh protein c6 mit trong hdn
hop sau khi 0 bing, vi du, khoang 25%, khoing 30%, khoang 40%, khoing
' 50%, khoang 60%, khoang 70%, khoang 80%, khoang 90%, hodc khoang
100%, hoat tinh protein dugc cung cép trude khi 0. Theo cac khia canh khac
ctia phuong 4n ndy, hoat tinh protein c¢6 mit trong hdn hop sau khi 4 bang, vi
du, it nhit 30%, it nhit 40%, it nhit 50%, it nhit 60%, it nhét 70%, it nhit 75%,
it nhét 80%, it nhét 85%, it nhit 90%, hoc it nhit 95% hoat tinh protein dwgc
cung cép trude khi 0. Theo cac khia canh khéc nita ctia phuong 4n nay, hoat
tinh protein c6 mit trong hdn hop sau khi i nim trong khoéang tir, vi du, khoang
25% dén khoang 100%, khoang 30% dén khoang 100%, khoang 40% dén
khoang 100%, khoang 50% dén khoang 100%, khoang 60% dén khoang 100%,
khoang 70% dén khoang 100%, khoang 75% dén khoang 100%, khoang 80%
dén khoang 100%, khoang 85% dén khoang 100%, khoiang 90% dén khoing
100%, khoang 25% dén khoang 95%, khoang 30% dén khoing 95%, khoang
" 40% dén khoang 95%, khoang 50% dén khoang 95%, khoang 60% dén khoang
95%, khoang 70% dén khoang 95%, khoang 75% dén khoing 95%, khoang
80% dén khoang 95%, khoang 85% dén khoang 95%, khoang 90% dén khoang
95%, khoang 25% dén khoang 90%, khoang 30% dén khoang 90%, khoang
40% dén khoang 90%, khoang 50% dén khoang 90%, khoang 60% dén khoang
90%, khoang 70% dén khoang 90%, khoang 75% dén khoang 90%, khoang
80% dén khoang 90%, hoic khoang 85% dén khoing 90% hoat tinh protein

duoc cung cap trude khi 1.

Viéc phat hién hoat tinh cda protein c6 thé duoc thuc hién bing thir

nghiém bét ky ma c6 thé x4c dinh dinh tinh hogc dinh lugng d4u hidu dic trung
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ctia hoat tinh c6 lién quan dén protein dang dugc theo doi, bao gbm, nhung
khong gidi han &, thir nghiém protein khong déc hi¢u, nhu, vi du, sy hép thu
UV hoédc thr nghiém dya trén héa hoc nhu thtr nghi€ém Bradford; hodc thi
nghiém protein dic hi¢u, nhu, vi dy, thir nghiém in vitro, thir nghi€ém dya trén
té bao, hodc thir nghiém in vivo. Thir nghiém trén thuc té dugc st dung dé phat
hién hoat tinh ctia protein nhu dugce bdc 1§ trong badn md ta nay c6 thé dugc xéac
dinh bdi ngudi ¢6 hidu biét trung binh v& linh vuc k§ thuat nay tinh dén cac yéu
t5, bao gdm, nhung khéng gidi han, protein dwgc thir nghiém, lugng protein ¢
mit trong hdn hop sau khi 0, dic diém dwgc thir nghiém, va sy uu tién cia

ngudi c6 hiéu biét trung binh vé linh v k§ thuit ndy.

Vi dy, thir nghiém sinh mau dua trén thac déng tu méu c6 thé duoc st
| dung dé phat hién hoat tinh cia Yéu t§ VIII. Trong thir nghiém nay, Yéu t6
VIII duogc hoat héa boi thrombin tao thanh phirc hop véi Yéu t6 IXa, va phic
hop nay sau do hoat hoa Yéu t6 X. Hoat tinh Yéu t6 X d3 dugc hoat héa c6 thé
dugc danh gia bing cach thily phan co chét sinh mau ma giai phéng nhém sinh
mau nhu p-nitro-anilin (pNA). Tc dd ban giai phong pNA ban diu, nhu dugc
xac dinh boi sy thay dbi do hép thu cho mdi phut duge xac dinh & 405 nm
trong dOD, 14 ty 16 v6i hoat tinh ctia yéu t6 Xa va sau d6 12 véi hoat tinh cia
Yéu t6 VIII trong mAu. Bing cach sir dung lugng du cia Yéu t6 IXa, va Yéu tb
X, tc d0 hoat hoa Yéu t§ X chi ty 1€ véi lugng Yéu t6 VIII da dugc phéan cit
béi thrombin c6 mit trong miu. Theo céch khéc, hoat tinh Yéu t6 IXa c6 thé
dugce xac dinh béng cach thay d6i didu kién sao cho Yéu t6 VIII va Yéu td X 1a
du, va nhu vay, Yéu tb IXa 12 bi han ché tdc do. Tuong ty, hoat tinh Yéu tb X
‘ c¢6 thé duoc xé4c dinh bang cach thay dbi didu kién sao cho Yéu t6 VIII va Yéu
t6 IXa 1a du, va nhu vay, Yéu t6 X 12 bi han ché tbc do. Do d6, hoat tinh cua
Yéu t6 VIII, cling nhu Yéu t6 IXa va Yéu t6 X, c6 thé duoc phat hién bﬁng

cach st dung thir nghiém sinh mau dua trén thac dong tu méu.

Dé lam vi du khéc, tht nghiém déng cuc mdt giai doan ma 4p dung Thoi
gian thromboplastin mot phin dugc hoat héa mot phin (Partial Activated

Partial Thromboplastin Time) (APTT) c6 thé dugc st dung dé phat hién hoat
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tinh cia Yéu td VIIL. Trong thir nghiém nay, cac mau chira Yéu té VIII, cing
v6i CaCly, duge bd sung vao huyét twong thiéu hut Yéu t§ VIII dé xtc tién sy -
- dong tu va anh huéng ciia miu nay dén thoi gian déng cuc APTT clia huyét
tuong 1a thude do hoat tinh cta Yéu t§ VIII. Hoat tinh cua cdc miu chua biét
dugc tinh toan bing cach so sanh hoat tinh ctia Yéu t6 VIII quan sat dugc vé6i
dudng cong chudn tao ra tir cic miu hoat tinh ciia Yéu t6 VIII da biét. Thir
nghiém déng cuc mau nay ciing c¢6 thé duge st dung cho protein bét ky khéac co
lién quan dén thic dong tu mau bing cach st dung huyét twong thiéu hut

protein dang dugc thir nghiém.

Sang ché dé xuit, mot phan, hdn hop sau khi & v& co ban khong chira
cac khéi két tu protein ctia protein c6 hoat tinh. Trong ban md ta ndy, thuét ngit
“y& co ban khong chira cac khdi két tu protein” c6 nghia 14 chi c6 luong vét ciia
cac khéi két tu protein ctia protein ¢ hoat tinh (protein quan tim) c6 thé duoc

phat hién hodc dugc x4c nhén bing dung cu hodc quy trinh dugc st dung dé
. phéat hién hodc xé4c nhdn sy c6 mét hodc hoat tinh cla céc khéi két tu protein va
lwong vét ctia cac khdi két tu protein nay khong du cé hai déi véi stc khoe cia
con ngudi, nhu, vi dy, goi ra dap tmg mién dich & c4 thé. Theo mot khia canh
cta phuong 4n ndy, hdn hop sau khi 0 hoan toan khong chira cac khéi két tu
protein ctia protein cé hoat tinh. Trong ban mo t4 nay, thudt nglt “hoan toan
khong chtra cac khéi két tu protein” c6 nghia 1 sy ¢6 mit cta cac khdi két tu
protein cia protein c6 hoat tinh (protein quan tdm) khong thé dugce phét hién
hoic dugc xac nhan trong khodng phat hién cia dung cu hodc quy trinh dugc
st dung dé phat hién hodc x4c nhén sy cé mat hodc hoat tinh cua céc khdi két
tu protein. Chét 16ng v& co ban khong chira hodc hoin toan khong chira cac
khéi két tu protein clia protein c6 hoat tinh (protein quan tdm) c6 thé duge sir
dung d& bao ché dugc phim an toan dé st dung cho ngudi vi cac khéi két tu

protein khong du c6 hai ddi véi stre khoe cua con ngudi.

Theo céc khia canh ctia phuong 4n ndy, hdn hop sau khi @ ¢6 it hon, vi
dy, khoang 10%, khoang 9%, khoang 8%, khoang 7%, khoang 6%, khoang 5%,
khoang 4%, khoang 3%, khoang 2%, khoang 1%, khoang 0,9%, khoang 0,8%,
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khoang 0,7%, khoang 0,6%, khoang 0,5%, khoadng 0,4%, khoang 0,3%, khoang
0,2%, khoang 0,1%, khoang 0,09%, khoang 0,08%, khoang 0,07%, khodng
0,06%, khoang 0,05%, khoang 0,04%, khoang 0,03%, khoang 0,02%, hodc
khodng 0,01% protein c6 hoat tinh ¢ dang két tu. Theo céc khia canh khic cia
phuong 4n nay, hdn hop sau khi 0 ¢6 it hon tir, vi du, khoang 1% dén khoang
- 0,01%, 0,9% dén khoang 0,01%, 0,8% dén khoang 0,01%, 0,7% dén khoang
0,01%, 0,6% dén khoang 0,01%, 0,5% dén khoang 0,01%, 0,4% dén khoang
0,01%, 0,3% dén khoang 0,01%, 0,2% dén khoang 0,01%, hoic 0,1% dén
khoang 0,01% protein c6 hoat tinh & dang két tu.

Viéc phat hién sy tao thanh cla céc khéi két tu protein co thé dugc thuc
hién béi thir nghiém bit ky ma c6 thé xac dinh dinh tinh hozc dinh lugng su cb
mit hodc hoat tinh cta céc khdi két tu protein c6 lién quan dén protein quan
tdm dang dugc theo ddi, bao gdm, nhung khéng gidi han &, sic ky loai trir theo
kich ¢& cung véi thr nghi€ém protein dédc hi¢u va/hodc khong ddc hi¢u duge bde
16 trong ban md ta nay. Thir nghiém trén thuc té duge st dung dé phat hién cac
khéi két tu protein nhu duge boc 16 trong ban mb ta niy co thé duge xé4c dinh

b6i ngudi c6 hiéu biét trung binh vé linh vure k¥ thuat nay tinh dén cac yéu t6,
bao gdm, nhung khong gi6i han, protein dwgc thir nghiém, lugng protein c6
mat trong hdn hop sau khi @, dic diém dugc thir nghiém, va sy wu tién cla

ngudi ¢6 hiéu biét trung binh vé linh vuc k¥ thuét nay.

Céc phuong phéap dugc boc 19 trong ban md ta ndy c6 thé bao gbm thém
budc loai bd dung méi hitu co, chét hoat dong bé mit, va/hoic chit phan ting
hodc thanh phan khac duoc st dung trong cic phuong phap duge boc 16 trong
ban md ta nay ra khoi hdn hop sau khi t. Sau khi hoan thanh phuong phép
duogc boc 16 trong ban mo ta nay, dung moi hitu co, chét hoat dong bé mit,
va/hogic chit phan ng hodc thanh phan khac c6 thé duge loai bd. Cac phuong
phép thudng dugce st dung dé loai bo chét téy rira bao gdm chiét, loc, phén loc,
trao d6i dém, sic ky ai lgc hodc trao ddi ion, két tia, hodc lam kho lanh. Xem,
vi dy, Current Protocols in Protein Science, "Conventional Chromatographic

Separation," Ch. 8-9, (John Wiley & Sons Inc., Hoboken, N.J.), tai li€u nay
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dugc dua vao ban mo ta nay bang cach vién din. Sau khi loai b6, luong dung
mdi hitu co, chit hoat dong bé mit, va/hoic chét phan Gng hodc thanh phin
khéc con lai 12 luong vé co ban khéng c6 anh hudng co hai 1au dai hoic vinh

ctru khi dugc str dung cho nguoi.

Theo mdt phwong 4n, hdn hop sau khi loai bé dung méi hitu co, chit
hoat dong bé mit, va/hodc chét phan ung hodc thanh phén khic vé co ban
khong chira dung méi hiru co, chit hoat dong bé mit, vi/hoic chét phan ung
. hodc thanh phin khac ndy. Trong ban md ta ndy, thuit ngft “y& co ban khong
chira dung méi hitu co, chit hoat dong bé mit, va/hodc chit phan g hodc
thanh phan khac” c6 nghia 1a chi c6 lugng vét ctia dung moi hitu co, chit hoat
dong bé& mat, va/hodc chét phéan Ung hodc thanh ph'?m khac c6 thé dugc phét
hién hodc dwgc xac nhin bing dung cu hodc quy trinh dang dugc sir dung dé
phat hién hodc xac nhén sy c6 mgt hodc hoat tinh ctia dung moéi hitu co, chét
hoat dong bé mit, va/hodc chét phan Gng hodc thanh phin khic va lugng vét
nhu vay cia dung mdi hitu co, chét hoat dong bé mit, va/hodc chét phan tmg
hogic thanh phan khac khéng c6 anh hudng c6 hai 1au dai hogc vinh ciru khi
duge sit dung cho ngudi. Theo mot khia canh ciia phuong 4n nay, hdn hgp sau
khi loai bé dung méi hitu co, chit hoat dong bé mit, va/hosdc chét phan mg
hodc thanh phan khac hoan toan khong chira dung méi hitu co, chét hoat dong
. bé mit, va/hodc chit phan ing hozc thanh phén khac nay. Trong ban mé ta nay,
thudt ngt “hoan toan khéng chira dung moi hitu co, chét hoat dong bé mit,
va/hodc chét phan img hodc thanh phén khac” c6 nghia 13 sy c¢6 mit clia dung
mdi hitu co, chit hoat dong bé mat, va/hoic chét phén tng hodc thanh phﬁn
khéc khong thé dugc phat hién hodc duge x4c nhan trong khoéng phat hién cia
dung cu hodc quy trinh dugc st dung dé phét hién hodc xac nhin sy c6 mat
hodc hoat tinh ciia dung méi hitu co, chét hoat dong bé mat, va/hodc chét phéan
ung hodc thanh phan khéc. Protein chira trong hén hop vé co ban khéng chira
hodc hoan toan khong chira dung méi hitu co, chét hoat dong bé mit, va/hoic
chét phan tng hodc thanh phin khic c6 thé dugc st dung dé bao ché duge

pham an toan dé sir dung cho ngudi vi lugng cuia dung méi hitu co, chat hoat
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dong bé mat, va/hodic cht phan tmg hogic thanh phin khac khong dii c6 hai ddi

v6i sttc khée clia con nguoi.

Theo cac khia canh ctia phuong an nay, lwong dung moéi hitu co con lai
trong hdn hop 13, vi dy, khoang 1ppm, khoang 3ppm, khoang 5ppm, khoang
10ppm, khoang 15ppm, khodng 20ppm, khoang 25ppm, khoang 30ppm, hodc
khoang 35ppm. Theo céc khia canh khac ctia phuong an nay, luong cua dung
méi hitu co con lai trong hdn hop 13, vi dy, khéng nhiéu hon 1ppm, khong
nhidu hon 3ppm, khoéng nhiéu hon Sppm, khéng nhidu hon 10ppm, khong
nhidu hon 15ppm, khéng nhiéu hon 20ppm, khong nhiéu hon 25ppm, khéng
nhiéu hon 30ppm, hoic khong nhiéu hon 35ppm. Theo céc khia canh khac nita
- clia phuong 4n ndy, lugng clia dung moi hitu co con lai trong hén hop nam
trong khoang tur, vi dy, khodng 1ppm dén khoang 20ppm, khoang 1ppm dén
khoang 25ppm, khoang 1ppm dén khoang 30ppm, khoang 1ppm dén khoéng
35ppm, khoang 3ppm dén khoang 20ppm, khoing 3ppm dén khoang 25ppm,
khoang 3ppm dén khoang 30ppm, hoic khoéng 3ppm dén khoang 35ppm.

Theo céc khia canh cta phwong 4n nay, luong chit hoat dong bé mit
con lai trong hdn hop 13, vi du, khoang 1ppm, khoang 3ppm, khoang 5ppm,
khoang 10ppm, khoang 15ppm, khoadng 20ppm, khoang 25ppm, khoang
30ppm, khoang 35ppm, khodng 40ppm, khoang 45ppm, khoang 50ppm,
khoang 55ppm, khoang 60ppm, khoadng 65ppm, khoidng 70ppm, khoang
75ppm, khoang 80ppm, khoang 85ppm, khoang 90ppm, hogc khoang 100ppm.

Theo cac khia canh khéc ciia phuong én nay, lugng chét hoat dong bé& mit con
| lai trong hdn hop 13, vi du, khong nhiéu hon 1ppm, kh6ng nhiéu hon 10ppm,
khong nhiéu hon 20ppm, khong nhiu hon 30ppm, khong nhiéu hon 40ppm,
khong nhidu hon 50ppm, khong nhiu hon 60ppm, khong nhiéu hon 70ppm,
khong nhidu hon 80ppm, khong nhiu hon 90ppm, hoic khéng nhiéu hon
100ppm. Theo cac khia canh khéc nita ciia phuong 4n nay, lugng chét hoat
dong bé mit con lai trong hdn hop ndm trong khoang tir, vi du, khoang 1ppm
dén khoang 25ppm, khoing 1ppm dén khoang 50ppm, khoang lppm dén
khoang 75ppm, khoang 1ppm dén khoang 100ppm, khoang Sppm dén khoang
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25ppm, khoang Sppm dén khoang 50ppm, khoang Sppm dén khoang 75ppm,
- khoang 5ppm dén khoang 100ppm, khoang 10ppm dén khoang 25ppm, khoang
10ppm dén khoang 50ppm, khoang 10ppm dén khoang 75ppm, hoic khoang
10ppm dén khoang 100ppm.

Theo mot khia canh cda phuong an nay, lwgng dung moéi hitu co con lai
trong hdn hop 14 khong nhiéu hon 35ppm va lugng chit hoat dong bé mit con
lai trong hdn hop 13 khong nhiéu hon 100ppm. Theo khia canh khéc cia
phwong 4n nay, lugng dung méi hitu co con lai trong hdn hop 14 khéng nhidu
hon 3ppm va lugng chét hoat dong bé mit con lai trong hdn hop 12 khong nhiéu
hon 10ppm. Theo khia canh khéac nita ciia phwong 4n ndy, luong dung moi hitu
co con lai trong hdn hop 1a khoang Ippm dén khoang 35ppm va lugng chét

hoat dong bé mit con lai trong hdn hop 12 khoang 1ppm dén khoang 100ppm.

Theo khia canh khac cia phuong an nay, phuong phép dugc bde 10
trong ban mo ta nay khong bao gdm budc loai bé dung méi hitu co ra khoi hdn
hop sau khi 1. Theo khia canh khac nita ciia phuong 4n ndy, phuong phap duoc
boc 10 trong ban md ta nay khong bao gdm bude loai bo chat hoat dong bé mit

ra khoi hdn hop sau khi 1.

Céac phuong phap dugce bdc 16 trong ban mo ta nay, co thé bao gém thém
budc loai bd virut ra khéi hdn hop sau khi 1. Trong ban md ta nay, thuit ngit
"loai bo virut" hodc "viéc loai bé virut" chi quy trinh loai bo virut khéi hdn hop
duoc bdc 16 trong ban md ta nay, sao cho cac hat virut duge chiét mot cach
hiéu qua ra khoi hdn hgp. Virut c6 thé 13 virut con séng hoic virut da dugc 1am
bt hoat. Viéc loai bé thudng dugce thuc hién béi séc ky loai trir theo kich c&

hoic séc ky hip phu duong & d6 protein quan tAm lién két v6i nhua sic ky. Sau
| khi loai bo, lrong cua virut con lai 13 lwong v& co ban khong c6 anh huéng co

hai 1au dai hodc vinh cttu khi dugc st dung cho ngudi.

Theo mot phuong 4n, hdn hop sau khi loai bo virut vé co ban khong
chira virut. Trong ban mo ta niy, thuat ngit “vé co ban khong chira virut” cé

nghia la chi c6 luong vét ctia virut c6 thé dugc phét hién hodc dugc xac nhin
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béng dung cu hodc quy trinh dugc st dung dé phét hién hodc xé&c nhan sy cé
mit hodic hoat tinh cta virut va lwong vét nhu vy cia virut khong da c6 hai dbi
v6i sttc khée clia con ngudi. Theo mét khia canh ctia phwong 4n nay, hdn hop
sau khi loai bo virut hoan toan khdng chtra virut. Trong ban mo ta nay, thuét

ngit “hoan toan khong chira virut” c6 nghia 13 sy c¢6 mit cta virut khong thé
‘ dugce phat hién hodc dugc xac nhén trong khodng phét hién ciia dung cu hogc
quy trinh dugce st dung dé phat hién hoic x4c nhan sy c¢6 mit hodc hoat tinh
cla virut. Protein chira trong hdn hop vé co ban khéng chira hoic hoan toan
khong chira virut c6 thé dugc sir dung dé bao ché dugc phim an toan dé sir

dung cho nguoi vi virut khong du c6 hai ddi véi stre khde cuia con ngudi.

Theo c4c khia canh khac cia phwong 4n ndy, hdn hgp sau khi loai bd
virut chira it hon 1 x 10! PFU/mL virut, nhu, vi du, it hon 1 x 10° PFU/mL
virut, it hon 1 x 10! PFU/mL virut, 1 x 102 PFU/mL virut, hoic 1 x 103
PFU/mL virut.

Theo céc khia canh khac nita ctia phuong 4n ndy, hdn hop sau khi loai

b6 virut chira it hon IDso dbi v6i virut, nhw, vi dy, it hon it nhat 10 14n IDso d6i
véi virut, it hon it nhét 100 1dn IDso d6i véi virut, it hon it nhit 200 14n IDso dbi
vé6i virut, it hon it nhat 300 14n IDso d6i véi virut, it hon it nhét 400 1dn IDso dbi
vé6i virut, it hon it nhét 500 14n IDso d6i véi virut, it hon it nhit 600 14n IDso dbi
vé6i virut, it hon it nhat 700 1an IDso d6i véi virut, it hon it nhit 800 14n IDso d6i
v6i virut, it hon it nhat 900 1an IDso d6i vé6i virut, hogc it hon it nhit 1000 14n

IDso d6i véi virut.

Theo khia canh khac ciia phwong an ndy, phuong phép dugc bde 10
trong ban mo ta nay khong bao gbm bude loai bd virut ra khéi hdn hop sau khi

u.
Céc khia canh ctia sang ché cling c6 thé dugc mo ta nhu sau:

1. Phuong phap bit hoat virut ¢ vo lipit, phuwong phap nay bao gbm

céc bude: a) cung cip chit 1ong chira protein c6 hoat tinh; b) tron dung moi

-32-



25147

hitu co va chét hoat déng bé mit véi chét 16ng ndy, bing cach d6 tao ra hdn
hop; va ¢) & hdn hop nay trong khoang thoi gian khong nhiéu hon khoang 120
phut; trong d6 ca hai budc (b) va (c) déu duoc thuc hién & nhiét d6 khong cao
hon khoang 20°C; trong d6 hdn hop sau khi 1 vé co ban khong chira virut ¢6 vo
lipit con séng; va trong d6 protein sau khi @ ¢6 hoat tinh bang it nhit 25% hoat

tinh duge cung cip trong bude (a).

2. Protein vé co ban khong chira virut ¢ vé lipit thu dugc tir phwong
. phép bao gbém cac bude: a) cung cép chét 1ong chira protein c6 hoat tinh; b)
tron dung mdi hitu co va chit hoat dong bé mit v6i chit 1ong nay, bing cach d6
tao ra hdn hop; va c) 4 hdn hop nay trong khoang thoi gian khong nhiéu hon
khoang 120 phut; trong d6 cé hai bude (b) va (c) déu dugc thyc hién & nhiét do
khong cao hon khoang 20°C; trong d6 hdn hop sau khi 1 vé co ban khéng chira
virut ¢6 vé lipit con sbng; va trong d6 protein sau khi @ c6 hoat tinh bing it

nhét 25% hoat tinh dugc cung cép trong budce (a).

3. Phwong phéap bat hoat virut ¢6 vo lipit, phuong phap nay bao gbm
céc budc: a) cung cip chit léhg chira yéu t6 VIII ¢6 hoat tinh; b) tron dung mbi
hitu co va chit hoat dong bé mit véi chét 1éng nay, bang cach d6 tao ra hdn
hop; va ¢) & hdn hop nay trong khoang thoi gian khong nhidu hon khoang 120
. phut; trong do6 ca hai bude (b) va (c) déu duoc thuc hién & nhiét d6 khong cao
hon khoang 20°C; trong d6 hdn hop sau khi i vé co ban khong chira virut c6 vo
lipit con sbéng; va trong d6 yéu t6 VIII sau khi & c6 hoat tinh bing it nhét 25%

hoat tinh dugc cung cép trong budc (a).

4. Yéu t§ VIII vé& co ban khong chira virut c6 vé lipit thu dugc tir
phuong phép bao gdm cac buéc: a) thu nhan chét 16ng chtra yéu t VIII ¢6 hoat
tinh; b) tron dung méi hiru co va chit hoat dong b& mit v6i chét 16ng ndy, bang
cach d6 tao ra hén hop; va c) i hdn hop ndy trong khoang thoi gian khong
nhiéu hon khoang 120 phut; trong d6 ca hai buéc (b) va (c) déu duoc thuc hién
& nhiét do khong cao hon khoang 20°C; trong d6 hdn hop sau khi & vé co ban
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khong chira virut c6 vo lipit con séng; va trong d6 yéu t& VIII sau khi u ¢6 hoat

tinh bing it nhit 25% hoat tinh dwgc cung cép trong budc (a).

5. Céac phuong én theo muc tur 1 dén 4, trong d6 chit léng 1a dich tan té
bao, dich t& bao ndi bé mit, dich rira giai tir bude tinh ché trude d6, hodc chat

long sinh hoc.

6. Phuong an theo muc 5, trong do dich tan té bao dugc thu nhan tir

dong té bao dong vat c6 vi.

7. Phuong 4n theo muc 6, trong d6 dong té bao dong vat c6 vi 1a dong

_té bao trimg chudt déng Trung Hoa (CHO).

8. Cac phuong an theo muc tir 1 dén 4, trong d6 protein 13 protein t4i tb

hop.

9. Céc phuong an theo muc tur 1 dén 4, trong d6 protein tir sinh vat hodc

sinh vét chuyén gen.
10. Cac phuong an theo muc tir 8 dén 9, trong d6 protein 1a protein méu.

11. Cac phuong an theo muc 10, trong d6 protein mau la protein dong

mau.

12. Céc phwong 4n theo muc tir 8 dén 10, trong d6 protein méu 1a
ADAMTS-13, al-antiplasmin, o2-antiplasmin, antithrombin, antithrombin III,
" chét gay dong trudc ung thu, erythropoietin, Yéu t6 11, Yéu t6 V, Yéu t& VI,
Yéu t6 VIL, Yéu t§ VIII, Yéu t5 IX, Yéu t6 X, Yéu t6 XI, Yéu t6 XII, Yéu t6
X111, fibronectin, fibrinogen, heparin déng yéu td 11, kininogen khdi lugng
phan tr cao, immunoglobulin trong co, immunoglobulin trong tinh mach,
plasminogen, chét e ché chét hoat hoéa plasminogen-1, chit tic ché chit hoat
héa plasminogen-2, prekallikrein, protein C, protein S, protein Z, chét trc ché
proteaza co li€n quan dén protein Z, Yéu t6 mo, chit hoat héa plasminogen md,

urokinaza, hodc Yéu td Von Willebrand.
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13. Céc phuong 4n theo muc tir 1 dén 12, trong d6 dung méi hitu co 13

ete, rugu, dialkylphosphat hodc trialkylphosphat.

14. Phuong an theo muc 13, trong d6 ete 1a dimetyl ete, dietyl ete, etyl
propyl ete, metyl-butyl ete, metyl isopropyl ete, hodc metyl isobuty] ete.

15. Phuong an theo muc 13, trong d6 rugu 1a metanol, etanol, propanol,

isopropanol, n-butanol, isobutanol, n-pentanol, hodc isopentanol.

16. Phuong 4n theo muc 13, trong d6 dialkylphosphat 1a di-(n-
butyl)phosphat, di-(t-butyl)phosphat, di-(n-hexyl)phosphat, di-(2-
etylhexyl)phosphat, di-(n-dexyl)phosphat, hodc etyl di(n-butyl) phosphat.

17. Phuong an theo muc 13, trong d6 trialkylphosphat 1a tri-(n-
butyl)phosphat, tri-(t-butyl)phosphat, tri-(n-hexyl)phosphat, tri-(2-
" etylhexyl)phosphat, hoic tri-(n-dexyl)phosphat.

18. Cac phuong 4n theo muc tur 1 dén 17, trong d6 ndng d6 cudi cia
dung mdi hitu co ndm trong khoang tir khoang 0,1% (theo thé tich) dén khoang
5,0% (theo thé tich), khoang 0,1% (theo thé tich) dén khoang 1,0% (theo thé
tich), khoéng 0,2% (theo thé tich) dén khoang 0,5% (theo thé tich), hoic
khoang 0,2% (theo thé tich) dén khoang 0,4% (theo thé tich), khoang 0,3%
(theo thé tich). ‘

19. Cac phwong 4n theo muc tir 1 dén 18, trong d6 chét hoat dong bé
mit 13 chét hoat dong bé mit ion, chit hoat dong bé mat ludng cuc (ludng

tinh), hodc chét hoat dong bé mit khong ion.

20. Phuong 4n theo muc 19, trong d6 chit hoat dong bé mit ion 1a chét

hoat dong b& mit anion hoic chit hoat dong bé mit cation.

21. Phuong 4n theo muc 20, trong d6 chit hoat dong bé mit anion 14
alkyl sulfat, alkyl ete sulfat, docusat, chét hoat dong bé mit flo sulfonat, alkyl
benzen sulfonat, alkyl aryl ete phosphat, alkyl ete phosphat, alkyl carboxylat,

natri lauroyl sarcosinat, hodc chét hoat dong bé mit flo carboxylat.
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22. Phuong én theo muc 21, trong d6 alkyl sulfat 1a amoni lauryl sulfat

hodc natri lauryl sulfat (SDS).

23. Phuong 4n theo muc 21, trong do alkyl ete sulfat 1a natri laureth

. sulfat ho#c natri myreth sulfat.

24. Phuong 4an theo muc 21, trong d6 docusat la dioctyl natri

sulfosuxinat.

25. Phuong 4n theo muc 21, trong d6 chit hoat dong bé mit flo sulfonat

1a perflooctansulfonat (PFOS) hoéc perflobutansulfonat.

26. Phuong an theo muc 21, trong d6 alkyl carboxylat 13 mubi axit béo

hodc natri stearat.

27. Phuong 4n theo muc 21, trong d6 chit hoat déng bé mit flo

carboxylat 1a perflononanoat va perflooctanoat.

28. Phuong an theo muc 20, trong d6 chét hoat dong bé mit cation 13
mudi alkyltrimetylamoni, xetylpyridini clorua (CPC), amin m& dong vat da
duoc polyetoxyl héa (POEA), benzalkoni clorua (BAC), benzethoni clorua
(BZT), 5-brom-5-nitro-1,3-dioxan, dimetyldioctadexylamoni clorua,
dioctadexyldimetylamoni bromua (DODAB), amin bdc mot phu thudc vao 4o

pH, amin bac hai phu thudc vao do pH, hodc amin béc ba phu thudgc vao do pH.

29. Phuong 4n theo muc 28, trong d6 mudi alkyltrimetylamoni 13 xetyl

trimetylamoni bromua (CTAB) hodc xetyl trimetylamoni clorua (CTAC).

30. Phuong an theo muc 28, trong d6 amin bac mdt tré nén tich dién

duong & do pH < 10 ho#c amin bac hai trd nén tich dién & d6 pH < 4.

31. Phuong an theo muc 20, trong d6 chét hoat dong bé mit cation 13

* octenidin dihydroclorua.
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32. Phuong an theo muc 20, trong d6 chét hoat dong bé mat ludng cuc
la  3-[(3-cholamidopropyl) dimetylammonio]-1-propansulfonat (CHAPS),

sultain, betain, hodc lexitin.

33. Phuong an theo muc 32, trong d6 sultain 1& cocamidopropyl

hydroxysultain.
34. Phuong én theo muc 32, trong d6 betain 1a cocamidopropyl betain.

35. Phuong 4n theo muc 20, trong d6 chét hoat dong bé mit khong ion
la polyoxyetylen glycol sorbitan alkyl este, poloxame, alkyl phenol polyglycol
ete, polyetylen glycol alkyl aryl ete, polyoxyetylen glycol alkyl ete, 2-
dodecoxyetanol (LUBROL®-PX), polyoxyetylen glycol octylphenol ete,
polyoxyetylen glycol alkylphenol ete, phenoxypolyetoxyletanol, glucosit alkyl
ete, maltosit alkyl ete, thioglucosit alkyl ete, digitonin, glyxerol alkyl este, alkyl
aryl polyete sulfat, rugu sulfonat, sorbitan alkyl este, cocamit etanolamin,

sucroza monolaurat, dodexyl dimetylamin oxit, hodc natri cholat.

36. Phuong an theo muc 35, trong d6 polyoxyetylen glycol sorbitan
alkyl este 1a polysorbat 20 sorbitan monooleat (TWEEN® 20), polysorbat 40
sorbitan monooleat (TWEEN® 40), polysorbat 60 sorbitan monooleat
. (TWEEN® 60), polysorbat 61 sorbitan monooleat (TWEEN® 61), polysorbat 65
sorbitan monooleat (TWEEN® 65), polysorbat 80 sorbitan monooleat
(TWEENP® 80), hoic polysorbat 81 sorbitan monooleat (TWEEN® 81).

37. Phuong an theo muyc 35, trong d6 poloxame 1a Poloxame 124
(PLURONIC® L44), Poloxame 181 (PLURONIC® L61), Poloxame 182
(PLURONIC® L162), Poloxame 184 (PLURONIC® 164), Poloxame 188
(PLURONIC® F68), Poloxame 237 (PLURONIC® F87), Poloxame 338
(PLURONIC®L108), ho#ic Poloxame 407 (PLURONIC®F127).

38. Phuong 4n theo muc 35, trong d6 polyoxyetylen glycol alkyl ete 1a
octaetylen glycol monododexyl ete, pentaetylen glycol monododexyl ete,

BRIJ® 30, hodc BRIJ® 35.
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39. Phuong én theo muc 35, trong d6 polyoxyetylen glycol octylphenol
ete 1a polyoxyetylen (4-5) p-t-octyl phenol (TRITON® X-45) hoic
polyoxyetylen octyl phenyl ete (TRITON® X-100).

40. Phuong 4n theo muc 35, trong d6 polyoxyetylen glycol alkylphenol

ete 1a nonoxynol-9.

41. Phuong &n theo muc 35, trong d6 phenoxypolyetoxyletanol 1 nonyl

phenoxypolyetoxyletanol hodc octyl phenoxypolyetoxyletanol.

42. Phuong 4an theo muc 35, trong d6 glucosit alkyl ete 1a octyl

. glucopyranosit.

43. Phuong an theo muc 35, trong d6 maltosit alkyl ete 1a dodexyl

maltopyranosit.

44. Phuong an theo muc 35, trong d6 thioglucosit alkyl ete 1a heptyl

thioglucopyranosit.

45. Phuong an theo muc 35, trong d6 glyxerol alkyl este 1a glyxeryl

laurat.

46. Phuong an theo muc 35, trong d6 cocamit etanolamin la cocamit

monoetanolamin hodc cocamit dietanolamin.

47. Phuong 4an theo muc tir 1 dén 46, trong d6 ndng d6 cudi cua chét
hoat dong bé mit 13 tir khoang 0,1% (theo thé tich) dén khoang 10,0% (theo thé
tich), hodc khoang 0,5% (theo thé tich) dén khoang 5,0% (theo thé tich).

48. Phuong 4n theo muc tir 1 dén 47, trong d6 chét hoat dong bé mit 1a

nhiu chit hoat dong bé mit.

49. Phuong 4n theo muc tir 1 dén 48, trong d6 nhiéu chit hoat dong bé

mit 12 theo cac diém 19-46.
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50. Phuong an theo muc 48 hoiic 49, trong d6 ndng dd cubi cia mot chit
hoat d6ng bé mit nim trong khoang tir khoang 0,1% (theo thé tich) dén khoang
10,0% (theo thé tich), khoang 0,5% (theo thé tich) d&én khoang 5,0% (theo thé
tich), hodc khoang 0,5% (theo thé tich) dén khoang 1,0% (theo thé tich), va
néng d6 cudi cua ph?m con lai ctia cac chét hoat dong bé mit 13 khoang 0,1%
(theo thé tich) dén khoang 5% (theo thé tich), khoang 0,1% (theo thé tich) dén
khoang 1,0% (theo thé tich), hoic khoang 0,2% (theo thé tich) dén khoang 4%
(theo thé tich).

51. Phwong 4n theo muc tir 1 dén 50, trong d6 trong budc (c) hdn hop
dugc G trong khoang tir khoang 10 phut dén khoang 90 phit.

52. Phuong an theo muyc tir 1 dén 50, trong d6 trong budc (c) hdn hop
dugc U trong khoang tir khodng 30 phut va khoang 60 pht.

53. Phuong 4n theo muc tir 1 dén 52, trong d6 ca hai budc (b) va (c) déu

duoc thuc hién & nhiét do nim trong khoadng tir khoang 0°C va khoang 16°C.

54. Phuong 4n theo muc tir 1 dén 52, trong d6 ca hai bude (b) va (c) déu

duge thyc hién & nhiét d6 ndm trong khoang tir khoang 2°C va khoang 12°C.

55. Phwong 4n theo muyc tir 1 dén 52, trong d6 ca hai budc (b) va (c) déu

duge thye hién & nhiét d6 nim trong khoang tir khoang 2°C va khoang 8°C.

56. Phwong 4n theo muc tir 1 dén 52, trong d6 ca hai budc (b) va (c) déu

dugc thyc hién & nhiét d6 nim trong khoang tir khoang 2°C dén khoang 4°C.

57. Phuong 4n theo muc tir 1 dén 56, trong d6 hdn hop sau khi @ vé co

" ban khong chira virut c6 v4 lipit con song.

58. Phuong 4n theo muc tir 1 dén 57, trong d6 hdn hop sau khi & hoan

toan khong chira virut c6 vo lipit con song.

59. Phwong 4n theo muc tir 1 dén 58, trong d6 hdn hop sau khi u chira it
hon 1 x 10! PFU/mL virut ¢6 vo lipit con sng.
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60. Phuong 4n theo muc tir 1 dén 59, trong d6 hdn hop sau khi 1 chira

ID50 it hon it nhit 100 1in d6i v&i virut ¢6 vo lipit con séng so vai trude khi 1.

61. Phuong an theo muc tir 1 dén 60, trong d6 hdn hop sau khi @ vé co

" ban khong chtra cac khdi két tu protein.

62. Phuong 4n theo muc tir 1 dén 61, trong d6 hén hop sau khi @ hoan

toan khong chira cac khbi két tu protein.

63. Phuong 4n theo muc tir 1 dén 62, trong d6 hén hgp.sau khi u c6 it
hon khoang 1%, it hon khoang 0,9%, it hon khoang 0,8%, it hon khoang 0,7%,
it hon khoang 0,6%, it hon khoang 0,5%, it hon khodng 0,4%, it hon khoang
0,3%, it hon khoang 0,2%, hoac it hon khoang 0,1% protein c6 hoat tinh & dang
ket tu.

64. Phuong 4n theo muc tir 1 dén 63, trong d6 hoat tinh protein c6 mit
trong hdn hop sau khi 1 bang it nhat 50% hoat tinh protein dugc cung cip trong

_budce (a) hogc it nhit 75% hoat tinh protein dugc cung cip trong budc (a).

65. Phuong 4n theo muc tir 1 dén 64, trong d6 éhét 16ng chtra thém virut
c6 vo lipit.

66. Phuong 4n theo muc 65, trong do virut cé vé lipit 1& virut ADN,

virut ARN, hoéc virut phién ma ngugc.

67. Phuong 4n theo muc 66, trong d6 virut ADN 12 virut herpesviridae,

virut poxviridae, hodc virut hepadnaviridae.

68. Phuong &n theo muc 66, trong d6 virut ARN 1a virut flaviviridae,
virut togaviridae, virut coronaviridae, virut deltavirus, virut orthomyxoviridae,
virut paramyxoviridae, virut rhabdoviridae, virut bunyaviridae, hodc virut

. filoviridae.

69. Phuong an theo muc 66, trong d6 virut phién ma nguge 1a virut

retroviridae hodc virut hepadnaviridae.
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70. Phuong &n theo muc 65, trong d6 virut cé vo lipit 1a virut gdy suy
giam mién dich & nguoi, virut sindbis, virut gy bénh mun rdp, virut giy bénh
gia dai, virut sendai, virut gdy viém mi¢ng, virut West Nile, virut gdy bénh ti€u
chay do virut & bo, virut corona, virut gdy viém khdp & ngua, virut gdy hoi
ching hd hip cdp nghiém trong, virut gdy bénh bach ciu & chudt Moloney,

hodc virut gdy bénh ddu mua.

71. Phuong 4n theo muc tir 1 dén 70, trong d6 phwong phéap bao gébm

thém budc loai bd dung moi ra khéi hdn hop sau budc (c).

72. Phuong 4n theo muc tir 1 d&n 71, trong d6 phuong phéap bao gdm
thém budc loai bo chat hoat dong bé mit khong ion ra khoi hdn hop sau bude

(©).

73. Phuong an theo muc tir 1 dén 72 trong d6 phuwong phép bao gdm

thém budc loai bé virut khong con séng ra khéi hdn hop sau bude (c).

74. Phuong phéap bat hoat virut c6 vé lipit, phwong phap nay bao gém
cac budc: a) cung cip chét 1ong chira yéu td VIII c6 hoat tinh; b) tron tri(n-
butyl) phosphat, polyoxyetylen octyl phenyl, va polysorbat 80 sorbitan v6i chét
. 16ng nay, bing cach d6 tao ra hdn hop, trong d6 ndéng dd cudi cua tri(n-butyl)
phosphat nim trong khoang tir khoang 0,1% (theo thé tich) dén khoang 5,0%
(theo thé tich), ndng dd cudi cia polyoxyetylen octyl phenyl nim trong khoang
tir khoang 0,5% (theo thé tich) &én khoang 10,0% (theo thé tich), va ndng do
cudi cia polysorbat 80 sorbitan ndm trong khoang tir khoang 0,1% (theo thé
tich) dén khoang 5,0% (theo thé tich); va c) & hdn hop nay trong khoang thoi
gian khéng nhiéu hon khoang 120 phit; trong d6 ca hai bude (b) va (c) déu
duge thuc hién & nhiét d6 khong cao hon khoang 20°C; trong d6 hdn hgp sau
khi 0 v& co ban khéng chtra virut c6 vé lipit con sdng; va trong d6 yéu t& VIII

sau khi 0 c6 hoat tinh bing it nhit 25% hoat tinh dugc cung cép trong budc (a).

75. Yéu t6 VIII v& co ban khong chia virut c6 vo lipit thu dugc tir

phuong phép bao gdm cac budc: a) thu nhén chit 16ng chira yéu & VIII ¢6 hoat
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tinh; b) tron tri(n-butyl) phosphat, polyoxyetylen octyl phenyl, va polysorbat 80
sorbitan v6i chét 16ng nay, bing cach d6 tao ra hdn hop, trong d6 ndng do cubi
clia tri(n-butyl) phosphat nim trong khoang tir khoang 0,1% (theo thé tich) dén
khoang 5,0% (theo thé tich), ndng do cubi ciia polyoxyetylen octyl phenyl nim
trong khoang tir khoang 0,5% (theo thé tich) dén khoang 10,0% (theo thé tich),
va ndng @6 cudi ciia polysorbat 80 sorbitan nim trong khoéang tir khoang 0,1%
(theo thé tich) dén khoang 5,0% (theo thé tich); va c) G hdn hop nay trong
khoang thoi gian khong nhidu hon khoang 120 pht; trong d6 ca hai budc (b)
va (c) déu dugc thuc hién & nhiét d6 khong cao hon khoing 20°C; trong d6 hdn
. hop sau khi & v& co ban khong chira virut c6 vé lipit con séng; va trong d6 yéu
t6 VIII sau khi 0 ¢6 hoat tinh bang it nhit 25% hoat tinh dwoc cung cip trong

budc (a).

76. Phuong an theo muc 74 hodac 75, trong do ndng d6 cua tri(n-butyl)
phosphat nim trong khoang tir khoang 0,1% (theo thé tich) dén khoang 0,7%,
ndéng dd cia polyoxyetylen octyl phenyl ndm trong khoang tir khoang 0,6%
(theo thé tich) dén khoang 1,4% (theo thé tich), va ndéng d6 cua polysorbat 80
sorbitan ndm trong khoang tir khoang 0,1% (theo thé tich) dén khoang 0,7%.

77. Phuong an theo muc 74 hodc 75, trong do ndng d6 cua tri(n-butyl)
phosphat nim trong khoang tir khoang 0,1% (theo thé tich) dén khoang 0,5%,
ndéng d6 ciia polyoxyetylen octyl phenyl nidm trong khoang tir khoang 0,7%
_ (theo thé tich) dén khoang 1,3% (theo thé tich), va ndng do cia polysorbat 80
sorbitan nim trong khoang tir khoang 0,1% (theo thé tich) dén khoang 0,5%

78. Phuong an theo muc 74 hodc 75, trong do ndng do cia tri(n-butyl)
phosphat nim trong khoang tir khoéng 0,2% (theo thé tich) dén khoang 0,4%,
ndng dd cua polyoxyetylen octyl phenyl nam trong khoang tir khoang 0,8%
(theo thé tich) dén khoang 1,2% (theo thé tich), va ndng dd cta polysorbat 80
sorbitan ndm trong khoang tir khoang 0,2% (theo thé tich) dén khoang 0,4%.

79. Phuong an theo muc 74 hodc 75, trong do ndng d6 cua tri(n-butyl)
phosphat 1a khoang 0,3% (theo thé tich), néng dd cua polyoxyetylen octyl
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" phenyl 12 khoang 1,0% (theo thé tich), va ndng do cua polysorbat 80 sorbitan 1a
khoang 0,3% (theo thé tich).

80. Phuong 4n theo muc tir 74 dén 79, trong d6 hdn hop sau khi 0 c6 it
hon khoang 1%, it hon khoang 0,9%, it hon khoang 0,8%, it hon khoang 0,7%,
it hon khoang 0,6%, it hon khoang 0,5%, it hon khoang 0,4%, it hon khoang
0,3%, it hon khoang 0,2%, hodc it hon khoang 0,1% protein c6 hoat tinh & dang
két tu.

- 81. Phuong 4n theo muc tir 74 dén 80, trong d6 hoat tinh protein c6 mit
trong hdn hop sau khi 1 bang it nhit 50% hoat tinh protein dugc cung cép trong

budc (a) hoidc it nhit 75% hoat tinh protein duge cung cép trong budc (a).
82. Phuong 4n theo muyc tir 1 dén 81 nhu da dugc néu & déy.
83. Phwong phap bét hoat virut c6 vé lipit nhu di dugc néu & day.

84. Yéu t6 VIII vé& co ban khong chira virut c¢6 vé lipit thu duge tir

phuong phap nhu da dugce néu & day.

85. Protein v& co ban khéng chira virut c6 v9 lipit thu dwgc tir phuong

phép nhu da dugc néu ¢ day.
Vi du thye hién sang ché

Céc vi du khong giéi han sang ché duéi ddy dugc cung cdp chi nhim
muc dich minh hoa sang ché dé hiéu diy du hon vé cic phuong an dai dién
hién duge du tinh. Céc vi du nay khong nén dugc hiéu 13 giéi han phuong an
' bét ky trong s cac phuwong an dwgc mo ta trong séng ché, bao gdm céc phuong
4n lién quan dén cac phuong phép bét hoat virut c6 v6 lipit dugc bdc 16 trong
ban mo ta nay va san phdm duoc xtr 1y bing cach st dung cic phwong phép

nay.
Vidul

Panh gia hidu qua 1am bAt hoat virut
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Vi du ndy minh hoa ring céc phuong phap bit hoat virut c¢6 v lipit
duogc boc 19 trong ban mb ta nay tao ra hdn hop sau khi 1 vé co ban khong chira

virut c6 vé lipit con song.

Yéu t6 VIII tai td hop, duoc tao ra bsi dong té bao CHO ma tiét protein
vao trong mdi trudng nudi cdy té bao, duge thu hoach bang céch thu gom méi
truomg va ly tim n6 dé loai bo manh vun té bao. Trong phong lanh dugc gitt &
10°C hodc dudi 10°C, dich ndi bé mit da dugc thu hoach duoc pha lodng va
duogc loc qua bd loc 0,2 pm, va yéu t6 VIII dwoc bét gitt bing cach di qua cot
sdc ky 4i lwc mién dich chtra khang thé don dong ciia chudt nhit khang a-Yéu
t6 VIII d& duge giit ¢b dinh va thu gom nude giai hip. Yéu t6 VIII dugce xir 1y
tiép bing cach cho nudc giai hép sic ky 4i lyc mién dich di qua cot séc ky trao
ddi cation chtra nhém duoc sulfonat héa tich dién 4m. Sau d6, nude giai hép da
duoc thu gom tur cot trao d6i nay dugc 1am lanh xuéng nhi¢t d¢ khoang 2°C
hodc khoang 10°C.

Sau d6, nudc giai hép da duogc lam lanh duoc chia thanh ba luwgng nhé
va virut kiéu mAu c6 vé lipit 1 virut gay bénh gia dai duoc bd sung & ty 18 1:13
(vi dy, 24 mL vt liéu cép ctia quy trinh cong v6i 2 mL dung dich virut gbe).
Sau do, cac lugng nho nay dugce trdn véi dung dich dung mdi/chét tiy rira, va
duge 1am lanh xudng cing nhiét d9, nhu sau: Lugng nhé 1, 0,21% (theo thé
tich) tri(n-butyl)phosphat (TNBP), 0,7% (theo thé tich) polyoxyetylen octyl
phenyl ete (TRITON® X-100) va 0,21% (theo thé tich) polysorbat 80 sorbitan
monooleat (TWEEN® 80); lugng nhé 2, 0,06% (theo thé tich) tri(n-
butyl)phosphat (TNBP), 0,2% (theo thé tich) polyoxyetylen octyl phenyl ete
(TRITON® X-100) va 0,06% (theo thé tich) polysorbat 80 sorbitan monooleat
(TWEEN® 80); va lugng nho 3, 0,03% (theo thé tich) tri(n-butyl)phosphat
(TNBP), 0,1% (theo thé tich) polyoxyetylen octyl phenyl ete (TRITON® X-
" 100) va 0,03% (theo thé tich) polysorbat 80 sorbitan monooleat (TWEEN® 80).
Ndng d6 céc thanh phan cia dung dich dung moi/chét tiy rta 1dn luot bing
70%, 20% va 10% ndng dd dinh mic cia céc thanh phén nay trong quy trinh

san xuit théng thudng. Céc ndng d6 can t6i wu niy duge sir dung dé danh gi4
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do chéc chin ciia phuong phap bing cach st dung cac didu kién it thuan loi
nhét d8i v6i viéc 1am bat hoat virut, ciing nhu danh gid dong hoc cia su bét

hoat.

Pé danh gia tinh hiéu quéa cia phuong phép xtt ly S/D, su giam logio ciia

virut ¢6 vo lipit duoc xé4c dinh. Cac mau tir nguyén lidu khéi dau dugc chich
_virut va trong qud trinh xtr Iy S/D dugc rat; tic dung lam bét hoat virut cia cc
thanh phan dung moi/chét tiy rira dugc 1am dimng trong cdc mau bing cach pha
loang ngay v6i moi trudong nudi cdy té bao lanh trude khi chuén ¢ virut. Hé s6
giam log duoc tinh toan bing cach trir @ chuén (log) ciia miu cubi cing khoi
d6 chuin (log) cia nguyén lidu khéi déu da duge chich; & d6 khong thé quan
sat thiy c6 sy 1ay nhiém trong méu cubi ciing, giéi han phat hién dugc 1iy dbi

vGi phép tinh todn nay.

Céc két qua cho thdy ring viéc 1am bét hoat virut giy bénh gia dai xay
ra trong khoang 1 dén khoang 2 phit & khoang 2°C hoic khoang 10°C (Bang
1). Vi cac mé thir nghiém dwgc tién hanh & hodc duéi cic gisi han dudi cua
ndng do thanh phin dung moi/chat tiy rira va dudi cdc gii han dudi cla
khoang thoi gian xtt ly S/D, cac hé s& giam thu dugc 14 cac udce tinh chéc chin

" v& kha nang 1am bét hoat virut ctia quy trinh ¢6 quy mo 16n. Céc két qua nay
chung t6 ring viéc xtr ly bing S/D & nhiét do khoang 10°C va & nhiét d

khoang 2°C 12 manh va rit hiéu qua va cac virut c6 vé lipit dugc lam bét hoat

mot cach nhanh chong.
Bang 1. Hiéu qua 1am bét hoat virut PRV
Nhiét do o
Dung dich 2°C 10°C
dung  |Thoi gian| Hé sb giam virut (logio) | Thoi | Hé sb giam virut (logio)
mdi/chat | 1am bét gian lam
tyria | hoat | Me1 | Mé2 | 98 |bithoat| Me1 | Me2 | L1UU8
(phit)! binh | ohat) binh
70% 12 | >45 | >4,6 | >46 12 | >48 | >4,5 | >4,6
20% 12 | >53 | ND* | ND 12 | >5,0 | ND ND
10% 12 | >57 | ND ND 12 | >5,5 | ND ND

! Thoi gian cAn d& bat hoat virut xubng dudi gi6i han phat hién.
2ND, Khéng dugc x4c dinh.
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Viduy2
Danh gi4 hiéu qua 1am bt hoat virut

Vi dy ndy minh hoa ring cic phuong phap bét hoat virut c6 vo lipit
dugc bdc 16 trong ban md ta ndy tao ra hdn hop sau khi &t v& co ban khéng chira

virut c¢6 vé lipit con song.

Yéu t6 VIII tai t6 hop duge bidu hién va dugc tinh ché vé& co ban nhu
dwgc md ta trong Vi du 1. Sau d6, nudc giai hp da dugc thu gom tir cot trao

. dbi cation dugc 1am lanh xuéng nhiét 4o khoang 2°C.

Sau d6, nu6c giai hip da duge lam lanh duoc chia thanh sau lugng nhéd
va céc virut c6 vo lipit duge bd sung vao cac lwong nhoé nay & ty 18 1:13 (vi du,
24 mL vit lidu cdp cuia quy trinh cong véi 2 mL dung dich virut gbc) nhu sau:
Luong nhé 1 va 2, virut gdy bénh gia dai (PRV) duoc bd sung; Lugng nhé 3 va
4, virut gdy bénh bach cdu & chudt Moloney (X-MuLV) dugc bd sung; va
Luong nhod 5 va 6, virut gy bénh tiéu chay do virut & bd (BVDV) duge bd
sung. Sau d6, cac lugng nhéd nay duge tron véi dung dich dung moi/chét ty
rira, va dugc lam lanh xuéng nhiét d6 khoang 2°C, nhu sau: Luong nho 1, 3 va
5; 0,21% (theo thé tich) tri(n-butyl)phosphat (TNBP), 0,7% (theo thé tich)
polyoxyetylen octyl phenyl ete (TRITON® X-100) va 0,21% (theo thé tich)
polysorbat 80 sorbitan monooleat (TWEEN® 80); va lugng nhd 2, 4, va 6;

10,03% (theo thé tich) tri(n-butyl)phosphat (TNBP), 0,1% (theo thé tich)
polyoxyetylen octyl phenyl ete (TRITON® X-100) va 0,03% (theo thé tich)
polysorbat 80 sorbitan monooleat (TWEEN® 80). Nong dd cac thanh phan cla
dung dich dung moi/chét tdy rira 14n luot bing 70% va 10% ndng d6 dinh mirc
clia cac thanh phin nay trong quy trinh san xuét théng thudong. Céc ndng d6 can
t6i wu nay duogc st dung dé danh gia do chic chin cta phwong phép bing cach
str dung céc didu kién it thuan li nht di véi viéc 1am bét hoat virut, cling nhu

danh gia dong hoc cua sy bét hoat.
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Pé danh gi tinh hidu qua ctia phwong phép xtt Iy S/D, su giam logio cua
mdi trong s ba virut ¢6 vé lipit dugc x4c dinh. Cac mau tr nguyén lidu khoi
dau dugc chich virut va trong qua trinh xtt Iy S/D dugc rut; tac dung lam bat
hoat virut ctia cac thanh phan dung mdi/chét tiy rira duoc 1am dimg trong céc
mAu bang cach pha lodng ngay v6i mdi trudng nudi cdy té bao lanh truéc khi
chuln d6 virut. Hé s§ giam log dugc tinh toan bang cach trir d6 chudn (log) cia
mAu cubi cing tir d6 chudn (log) clia nguyén lidu khéi dau da duogc chich; & d6
khong thé quan sat thdy c6 sw l4y nhiém trong mau cubi ciing, giéi han phat

hién duoc 1iy dbi v6i phép tinh todn nay.

Cac két qua cho thdy ring su bét hoat PRV, X-MuLV, va BVDV tét ca
déu xay ra trong khoang 1-2 phit & nhiét d§ khoang 2°C khi dugc 1 v6i dung
. dich dung moi/chit tiy rita 70% (Bang 2). Vi cdc mé thir nghiém dugc thuc
hién & ’hoeftc dudi cac gii han duéi clia ndng do thanh phén dung moi/chat tiy
rira va dudi cac gidi han dudi ciia khoang thoi gian xt ly S/D, cac hé sd giam
thu duge 1a cac uéc tinh chic chin vé kha ning 1am bt hoat virut ciia quy trinh
c¢6 quy md 16n. Cac két qua niy chimng t6 ring viéc Xt 1y bang S/D & nhiét dd
khoang 2°C 1a manh va rt hiéu qua va cic virut c¢6 vé lipit duge 1am bét hoat

mot cach nhanh chdong.

Bang 2. Hiéu qua 1am b4t hoat PRV, X-MuLV, va BVDV

Virut Dupg dich dung Thoi gian 1am bat | Hé s6 giam virut
mdi/chat tay rira hoat (phut)! (log1o)

10% 10 >5,2
PRV 70% 1-2 >4,1
70% 1-2 >4.,5
10% >60 2,7
X-MulLV 70% 1-2 >4.9
70% 1-2 >3.8
10% >60 2.4
‘BVDV 70% 1-2 >5,3
| 70% 1-2 >5.1

! Thoi gian cin @8 bét hoat virut xubng duéi gi6i han phat hién.
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Vidu3
Danh gia thoi gian trdn, loc, va hiéu suét ctia protein

Vi du nay minh hoa ring céc phuong phép bat hoat virut c6 vo lipit
duogc boc 10 trong ban mé ta nay khong c6 tac dong tidu cuc dén thoi gian tron
ctia cac thanh phin dung moi/chét tiy rira, su luu giit ctia cac thanh phén dung

moi/chét tiy rira trong qua trinh loc, va hiéu suét loc protein.

Pé danh gia anh hudng ciia nhiét do thip hon dén thoi gian tron ciia céc
thanh phin dung moi/chét tiy rira, 50 mL dung dich dung méi/chét thy rta
duoc didu ché bing cach bd sung 0,3% (theo thé tich) TNBP, 1,0% (theo thé
tich) polyoxyetylen octyl phenyl ete (TRITON® X-100) va 0,3% (theo thé tich)
polysorbat 80 sorbitan monooleat (TWEEN® 80) va khudy & nhiét 6 4 + 2°C
trong 10, 20, hodc 30 phuat. Vi dung dich dung mdi/chét tiy rira da chira 0,1%
polysorbat 80 sorbitan monooleat (TWEEN® 80), ndng d6 cudi ddi véi hop
" chét nay 1a 0,4%. Nong d6 ctia TNBP va polyoxyetylen octyl phenyl ete
(TRITON® X-100) dwoc xac dinh ddng thoi bing cach sir dung C18 RP-HPLC
v6i bd dod chi sb khic xa (RID). Nong d6 ciia polysorbat 80 sorbitan monooleat
(TWEEN® 80) duoc x4c dinh bdi C1 RP-HPLC bing céch sir dung b do tan
xa 4nh sang bbc hoi (ELSD). Pbi véi phan tich HPLC cia TNBP va
polyoxyetylen octyl phenyl ete (TRITON® X-100), sy rira giai ding dung ly
duge sir dung bang cach st dung 68% metanol trong nudce. Trong thir nghiém
ctia polysorbat 80 sorbitan monooleat (TWEEN® 80), sy rira gidi voi gradien tir

60% metanol trong nudc dén 100% metanol dugc sir dung.

Bang 3. Anh huéng ciia thoi gian tron dén thanh phin dung moi/chét tiy rira

. . Nong do thanh phan S/D (%)
Thoi gian (phut) TNBP TRITON X-100 Tween 80
10 0,36 1,2 0,42
20 035 1,1 0,40
30 037 12 0,44
Trung binh 0.36 £ 0,01 120,06 0,42 £ 0,02
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Céc két qua nay x4c nhan ring ndng dd cia TNBP, polyoxyetylen octyl
phenyl ete (TRITON® X-100) va polysorbat 80 sorbitan monooleat (TWEEN®
80) dugc 1am 6n dinh mot cach nhanh chéng va trong 10 phut va nhiét do thap
bing 4°C + 2°C khong c¢6 anh hudng bat loi dén thoi gian tron ciia cac thanh
phén dung mai/chit tdy rira (Bang 3).

Pé danh gi4 tac dong ciia nhiét d6 d6i v6i kha ning luwu gift cia cac
thanh phin dung méi/chit tiy rira trong budc loc, 50 mL dung dich dung
mdi/chét tiy rira dwoc didu ché bang cach bd sung 0,3% (theo thé tich) TNBP,
1,0% (theo thé tich) polyoxyetylen octyl phenyl ete (TRITON® X-100) va 0,3%
(theo thé tich) polysorbat 80 sorbitan monooleat (TWEEN® 80), khudy & nhiét
d6 4 + 2°C trong thoi gian 30 phut va ndng dd ctia mdi thanh phin dugc xac
dinh nhu néu trén. Sau d6, dung dich dung mdi/chét tiy rira dugc xir Iy trong ba
didu kién nhiét d6 khac nhau: 22,5°C véi thoi gian 1am Am khoang 8 gio;
22,5°C v6i thoi gian 1am 4m khoang 2 gid; va 4°C khéng c6 budce 1am 4m hozic
budc gia nhiét so bd bét ky. Vao cudi khoang thoi gian 1, cdc mau dugc loc
qua bd loc 0,2 pm va ndéng d6 TNBP, polyoxyetylen octyl phenyl ete
(TRITON® X-100) va polysorbat 80 sorbitan monooleat (TWEEN® 80) dugc
" x4c dinh bang HPLC.

Béng 4. Anh hudng ctia nhiét d dén c4c thanh phin dung méi/chét ty rira

A A 1ea Nong d6 thanh phin S/D (%) |Ndng d6 thanh phan S/D (%)
Dicu ké?n nhiét Me trude khi loc 0,2 um sau khi loc 0,2 pm
(o) (
i TRITON® | TWEEN® TRITON® | TWEEN®
=3
(0=3) INBP| “ < 100 g0 |INBP| "5 100 80
1 |0,28 1,00 0,41 0,28 1,00 0,38
2 0,28 1,00 0,42 | 0,29 1,10 0,44
22,5°C/2H 3 10,27 1,00 0,41 0,28 1,00 0,41
Trung
binh | 0-28 1,00 0,41 0,28 1,03 0,41
1 |0,23 0,80 0,33 | 028 1,00 0,40
2 10,28 1,00 0,39 | 0,28 1,00 0,39
22,5°C/8H 3 10,28 1,00 0,42 0,25 0,90 0,37
Trung
binh 0,26 0,93 0,38 | 0,27 0,97 0,39
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1 0,27 1,00 0,38 0,27 | 1,00 0,40

2 0,28 1,00 0,40 0,28 1,00 0,41

4°C/2H 3 0,27 1,00 0,42 0,27 1,00 0,41
Trung

binh 0,27 1,00 0,40 0,27 1,00 0,41

Céc két qua cho thdy rang khong c6 thanh phin dung méi/chit tiy rira
nao duoc gitt lai bén trén bd loc 0,2 pm (Bang 4). Ngoai ra, nhiét do & thip hon
(4°C + 2°C) khong c6 anh hudng bat loi dén kha nang loc ctia cac thanh phén

dung mbi/chat tiy rira.

Dé danh gia anh hudng cia nhiét do thip hon dén hoat tinh protein duoc
thu hdi, 50 mL dung dich dung moi/chét tiy rira duoc diéu ché bang cach bd
sung 0,3% (theo thé tich) TNBP, 1,0% (theo thé tich) polyoxyetylen octyl
phenyl ete (TRITON® X-100) va 0,3% (theo thé tich) polysorbat 80 sorbitan
monooleat (TWEEN® 80), khudy & nhiét d 4 + 2°C trong thoi gian 30 phut.
Sau d6, dung dich dung moi/chét téy rira dugc xir ly trong ba diéu kién nhiét do
khéc nhau: 22,5°C véi thoi gian 1am 4m khoang 8 gid; 22,5°C véi thoi gian 1am
Am khoang 2 gid; va 4°C khong c6 bude lam 4m hodc budc gia nhiét so bo bét
ky. Vao cubi khoang thoi gian 0, cdc mau duge loc qua bd loc 0,2 pm va hoat
tinh cia Yéu t§ VIII dugc xac dinh bing cach st dung thir nghiém co chét sinh

- mau trudc va sau khi loc.

Dé thyc hién thi nghiém sinh mau cta hoat tinh cia Yéu té VIIL, luong
nho dung dich da dugc xir Iy bang dung mdi/chét tiy rira duogc pha lodng so bd
trong dém pha lodng miu (Tris 50 mM, CaCl, 5 mM, NaCl 225 mM,
polysorbat 80 sorbitan monooleat 0,1% (TWEEN® 80), pH 6,7 + 0,2) dén
khoang 25 IU/mL va sau d6 dugc pha lodng tiép dén 1 TU/mL trong huyét
turong d4 dwoc 1am nghéo Yéu t§ VIIL Sau d6, 100uL miu di dugc pha lodng
so bo dugc tron v6i CaCla 0,03 M, phospholipit 0,06 mM, 100uL Yéu té Ixa
0,3 pM, 100pL Yéu t§ X 1uM, va 500pL co chét sinh mau CH;OCO-D-
xyclohexylglyxyl-glyxyl-arginyl-p-nitroanilit 3,4 uM dé dam bao ring yéu td
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VIII 13 thanh phin gi6i han tdc d6 cia phan tmg. Hon hop duoc 0 & nhiét do
37°C trong 90 gidy va sau d6, cac sé doc quang phd ké thuc hién & 405 nm
duoc ldy @ xac dinh tdc d6 cua su thuy phin co chét sinh mau va sy giai

phdng cda p-nitro-anilin.

Hoat tinh ctia Yéu t6 VIII dd dugc xé4c dinh 13 trong duong trude va sau
bude loc 0,2 pm. Két qua nay x4c nhén ring nhiét do thdp hon khong c6 anh
hudng bét loi dén viéc thu hdi Yéu t§ VIII sau bude loc 0,2 pm, trong su Véng

mat ciia cac thanh phéan S/D.

Bang 5. Anh huéng ciia nhiét d6 dén hoat tinh ctia Yéu t6 VIII

Diéu kién nhiét d6| Hoat tinh cia Yéu t6 VIII | Hoat tinh cua Yéu té VIII
) (n=3) trude khi loc 0,2 um (UI/mL) | sau khi loc 0,2 pm (UI/mL)
22,5°C / 2H 2960 + 199 3003 +369
22,5°C / 8H 2965 + 303 3069 + 201
4°C /2H 2806 + 314 2787 + 198

Céc két qua cho thdy ring viéc thu hdi Yéu t6 VIII 12 khoang 100% dbi
voi tht ca cac diéu kién nhiét do da dugc danh gia va hoat tinh protein 1a twong
dwong trudc va sau budc loc bat ké su c6 mit clia cac thanh phan dung

moi/chét tiy rira (Bang 5).
Vidu4
Lam bt hoat virut ¢6 vo lipit trong chét 1ong chira protein c6 hoat tinh

Vi du nay minh hoa cac phuong phép dugce bde 10 trong badn md ta nay

" @& 1am bAt hoat virut c6 vo lipit trong chét 16ng chira protein c¢6 hoat tinh.

P& danh gia hiéu quéa chung cia phwong phép bit hoat virut c¢6 vo lipit
dugc boc 10 trong badn mo ta nay dén hoat tinh protein duoc thu hdi, 50 mL
dung dich dung mdi/chét thy rira dugc diéu ché bing cach bd sung 0,3% (theo
thé tich) TNBP, 1,0% (theo thé tich) polyoxyetylen octyl phenyl ete (TRITON®
X-100) va 0,3% (theo thé tich) polysorbat 80 sorbitan monooleat (TWEEN®
80), khudy & nhiét d6 4 £ 2°C trong thdi gian 30 phut. Sau d6, dung dich dung
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moi/chét tiy rira duoc xit Iy trong ba diéu kién nhiét d6 khac nhau: 22,5°C véi
thoi gian 1am 4m khoang 8 gid; 22,5°C véi thoi gian 1am 4m khoang 2 gid; va
* 4°C khong c6 budc 1am 4m hoic bude gia nhiét so bd bét ky. Vao cudi khoang
thoi gian 1, cdc mau dugce tinh ché bang cach sir dung sic ky cot trao dbi ion va
hoat tinh cua Yéu fé VIII duogc xac dinh bﬁng cach sir dung thtr nghiém co chét

sinh mau trude va sau khi loc vé co badn nhu duge mo ta trong Vi du 3.

Céc két qua cho thiy ring hiéu sut thu hdi trung binh dbi véi Yéu tb
VIII 12 83,02% khi tién hanh xtr Iy bing dung méi/chét tdy rira & nhiét o 4°C
trong hai gio; 82,83% khi tién hanh xir Iy & nhiét d6 22,5°C trong hai gid; va
80,93% khi tién hanh xtt Iy & nhiét d¢ 22,5°C trong tam gidr (Bang 6).

Céc két qua nay x4c nhan ring viéc xir Iy bang dung modi/chét tiy rira
dwoc tién hanh & nhit do 4°C trong hai gi khong anh huéng déng ké dén viée
thu hdi Yéu td VIII ¢c6 hoat tinh. Ngoai ra, hoat tinh dac hi€u cia Yéu tb VIII
" dudng nhu dugc giit t6t hon khi tién hanh & nhiét do 4°C thay vi 22,5°C.
Khoang 6% hoat tinh dic hiéu bi mit khi tién hanh xir Iy bing dung moi/chit
tdy rira & nhiét d6 22,5°C, trong khi d6 chi quan sét thdy sy giam khong déng
ké hoat tinh diic hidu khoang 1% & Yéu t6 VIII khi tién hanh x Iy & nhiét do
4°C. Do d6, quan sat thdy su ting bit ngd hiéu qua thu hdi trung binh yéu t6
VIII khi tién hanh xtt Iy bing dung moi/chét tiy rtra duoc tién hanh & nhiét do
thap.
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Vidu 5
Danh gi4 su két tu protein

Vi du nay minh hoa ring cic phuong phép bét hoat virut c¢6 vo lipit duoc

boc 16 trong ban md ta ndy ngin ngira su két tu protein.

P& danh gis anh hudng ciia budc lam bit hoat virut & nhiét do thép dén sy
tao thanh khéi két tu protein, tién hanh xi 1y bing dung mdi/chét tiy rira trong ba
didu kién nhiét ¢ khac nhau: 22,5°C véi thoi gian 1am 4m khoang 8 gid; 22,5°C
v6i thoi gian 1am 4m khoang 2 gid; va 4°C khong c6 bude lam 4m hoic budc gia
nhiét so bo bit ky. O tAt ca cac didu kién, chit phan (ng dung mdi/chit tay rira
duoc bd sung khi dat dén nhiét do dich. Sau khoang thdi gian 0, dugc diéu chinh &
1 git d6i v6i tht ca céc didu kién nhidt do, cac thanh phan dung mdi/chat tiy rira
duoc loai bo bing sic ky trao dbi ion va lwong két tu duoc xac dinh trong khéi

cudi cung. Tat ca cac diu kién dung méi/chat tay rira déu duoc lip lai ba lan.

Viée xac dinh cac khéi két tu (duoc bidu thi bing phin trim) dugc tién
hanh bing séc ky loai trir theo kich ¢& (SEC) trén hé HPLC dugc trang bi cot Bio-
Sep-SEC-S4000. Pha ¢ dinh chira c4c nhém wa nuée duge lién két véi nén silic

 oxit ma thich hop dé phéan tach protein c6 khéi lugng phén tir niim trong khoang tir
15 dén 2000 kDa. C4c mAu 14y tir dung dich da dugc xir Iy bing dung méi/chét tay
rira dugc pha lodng xudng 50 pg/mL va 11 pL dwgce tiém vao cdt. Dém rira giai la
Tris 20 mM, NaCl 250mM, CaCl, dihydrat 3 mM, polysorbat 80 sorbitan
monooleat (TWEEN® 80) 0,05% (theo thé tich), etylen glycol 7,5% (theo thé tich),
pH duogc didu chinh xudng 7,0 + 0,2. Tién hanh phan tich trong dém pha dong
ding dung ly. Viéc phat hién duge tién hanh bing cach sir dung may do huynh
quang & budc song kich thich bang 285 nm va budc séng phat xa bang 335 nm.

Dép tng 13 ty 1& thuin véi lugng protein c6 mit trong cac dinh khéc nhau cua bidu
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dd séc ky thu dugc. Ty 1€ phé“m tram cua cac khéi két tu duoc tinh toan dudi dang

ty s ctia phan dién tich dinh so v&i dién tich téng cong (Bang 7).

Bang 7. Sy hinh thanh khéi két ty
Diéu kién nhiét d§(Sy hinh thanh khoi két tu trung binh
(n=3) (tiéu chuan < 1%)
22,5°C / 2H 0,7+0,13
22,5°C / 8H 0,6 + 0,07
4°C/2H Khong phat hién dugce

Ngac nhién 13, cac thir nghiém dwoc tién hanh & nhiét d6 4°C din dén
-lwong két tu khéng phat hién duoe (< 0,25%) trong nudc giai hap clia khéi cubi
cung, trong khi d6 trong cac quy trinh dugc tién hanh & nhiét d6 22,5°C, phat hién
thy su hinh thanh khéi két tu 16n hon nhiéu (0,7% va 0,6%). Sy giam khéi két ty
trong khéi cudi cung 13 dang k& vi cac khdi két tu thuong duge nhan thay 13 ting

cudng dap tmg mién dich chdng lai cac dang monome clia protein.
Vidub6
Lam bt hoat virut c6 vo lipit trong chét 16ng chira protein c6 hoat tinh

Vi du nay minh hoa cic phwong phap dugce bdc 16 trong ban mo ta nay aé

1am bt hoat virut ¢6 vo lipit trong chat 1ong chira protein c6 hoat tinh.

Yéu t8 VIII téi t& hop, duge tao ra bdi dong té bao CHO ma tiét protein vio

_trong moi trudng nudi cdy t& bao duge sinh truéng trong thiét bj phan g sinh
hoc dung tich 2500 lit va dugc thu hoach bang cach 1am lanh xuéng nhiét d 10°C,
thu gom mdi trudng, va ly tim né dé loai bé cc manh vun té bao. Trong phong
lanh dugc giit & hodc dudi 10°C, dich ndi bé mit da duge thu hoach dugc pha
lodng va duge loc qua bd loc 0,2 pm, va yéu t6 VIII duoc bt gitlt bz‘ing cach di qua
cot séc ky 4i lyc mién dich chira khang thé don dong cta chudt nhit khéng a-Yéu

t8 VIII da dugc gift ¢ dinh va thu gom nuée gidi hép. Yéu t6 VIII dugc xir ly tiép
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“bang cach cho nudc giai hdp séc ky 4i luc mién dich di qua cot sic ky trao ddi
cation chira nhém dugc sulfonat héa tich di€n &m. Sau d6, khoang 8 lit nudc giai
hép da duoc thu gom tir c6t trao ddi nay dwoc 1am lanh xubng khoang 4°C va duoc
tron trong khoang 10 phut véi dung dich dung moi/chit tiy rtra, dugc 1am lanh
xubng cing nhiét do, véi lugng bing 16,6 g dung dich dung méi/chat tiy rira cho
mdi kg nude giai hip cua thiét bi trao dbi cation. Dung dich dung méi/chét tay rira
chira tri(n-butyl) phosphat (TNBP), polyoxyetylen octyl phenyl ete (TRITON® X-
100), va polysorbat 80 sorbitan monooleat (TWEEN® 80) véi ty 1& bing
18,3:66,3:20,2 khdi lwong. Piéu ndy ngang bing véi ndng d6 cudi khoang 0,3%
(theo thé tich) tri(n-butyl)phosphat (TNBP), khoang 1,0% (theo thé tich)
polyoxyetylen octyl phenyl ete (TRITON® X-100) va khoang 0,3% (theo thé tich)
polysorbat 80 sorbitan monooleat (TWEEN® 80). Sau khi tron lién tuc & nhiét d

_khoang 4°C trong khoang thoi gian khéng nhiéu hon khoang 120 phit, nude giai
hép da duge xir Iy bing dung méi/chit tiy rira sau d6 duge loc qua bd loc 0,2 pm
dé loai bé manh vun virut. Dung dich duge xit ly bing dung moi/chét tiy rira da
duoc loc duge pha lodng véi d€m can bang séc ky trao d’é_i anion va dugc xu ly
tiép bing cach di qua cot sic ky trao dbi anion dé loai bo cac thanh phan dung
moéi/chét tiy rira. Dung dich dugc tinh ché cudi cing chira Yé_u t6 VIII dugc thu
gom tir phan doan rira giai sic ky trao ddi anion. Sw c¢6 mit cta virut ¢6 vo lipit,
hoat tinh cta Yéu t§ VIII, lwong két tu, va lugng vét ciia cac thanh phin dung
moi/chét tiy rira sau d6 dugc xac dinh trong dung dich dugc tinh ché cudi cing

chira Yéu t6 VIIL

Pé thur nghiém sy c6 mit hodc hoat tinh cua virut c6 vo lipit con séng trong
dung dich dugc tinh ché cubi cing chira Yéu t6 VIIL, thtr nghiém TCIDso dugc
.thuc hién. MAu dung dich dugc xir Iy bing dung mdi/chét tdy rira di duoc loc
du'gc 1t ra va duge pha lodng 1:00 hodc 1:10 véi méi trudng nudi cdy té bao
Vero. Cac dung dich pha lodng theo diy 0,5 logio clia cac mau dwge didu ché trong

moi trudong nudi cdy té bao Vero va 100 pL mdi dung dich pha loéing dugc bd
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sung vao mdi trong s6 8 15 cita cot dia vi chudn do di duge gieo té bao Vero. Céc
dia vi chudn do duoc  trong thiét bj ¢ da duoc 1am 4m va dwgc didu hoa CO2 &
nhiét do 36 + 2°C trong 7 ngdy. Sau khi 1, c4c té bao dugc kiém tra bang kinh hién
“vi vé céc diu hiéu cta sy lay nhiém, nhu, vi du, cac t& bao bi lam tan, cac t€ bao
thé hién téc dong gdy bénh t& bio, hoic cac tidu chudn bt ky khic biéu thi sy lay
nhidm virut. Tir md hinh cua cic 16 duong tinh (liy nhiém virut) va am tinh
(khong c6 sy lay nhidm virut), d6 chuin ciia virut dugc tinh todn theo phan bd
Poisson va dugc biéu thi duéi dang PFU/mL va logio [TCIDso/mL]. Sy Véng mat
ctia cac déu hiéu duong tinh cta sy 14y nhidm trong cac 15 bat ky biéu thi ring

dung dich da dwoc xir Iy vé co ban khong chira virut c6 vo lipit.

Pé thir nghiém lugng hoat tinh cla Yéu t6 VIII c6 mit trong dung dich
duge tinh ché cubi cing, thir nghiém sinh mau cua hoat tinh cta Yéu t§ VIII duoc
thuc hién. Luong nho cia dung dich duge xtr ly bing dung moéi/chat tiy rira da
duoc loc duoc pha lodng so b trong dém pha lodng mau (Tris 50 mM, CaCl> 5
mM, NaCl 225 mM, polysorbat 80 sorbitan monooleat (TWEEN® 80) 0,1%, pH

"6,7 + 0,2) d@n khoang 25 TU/mL va sau d6 dugc pha lodng tiép dén 1 TU/mL trong
huyét tvong da duge lam nghéo Yéu t6 VIIL 100pL miu d3 duoc pha lodng so bd
sau d6 dwge tron véi CaCla 0,03 M, phospholipit 0,06 mM, 100uL Yéu t6 Ixa 0,3
uM, 100pL Yéu t5 X 1uM, va S500uL co chit sinh mau CH30CO-D-
xyclohexylglyxyl-glyxyl-arginyl-p-nitroanilit 3,4 pM d& dam bao rang yéu t6 VIII
14 thanh phan gi6i han tdc d ctia phan tng. Hon hgp dwge & & nhiét do 37°C trong
90 gidy va sau d6 cac s6 doc quang phd ké duoc thuc hién & 405 nm dugc liy dé

xéc dinh téc d6 thiy phan co chét sinh mau va sy giai phéng cua p-nitro-anilin.

Pé thir nghiém lugng hoat tinh cua Yéu t6 VIII c6 mit trong dung dich
dugc tinh ché cudi cing, thir nghiém dong tu mot giai doan cua hoat tinh Yéu t6
VIII duoc thuc hién. Lugng nhd cua dung dich duge xir 1y bing dung mdi/chat tiy
rira dd dugce loc dugc pha lodng so by trong dém pha lodng mau (Tris 50 mM,

‘CaClz 5 mM, NaCl 225 mM, polysorbat 80 sorbitan monooleat (TWEEN® 80)
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0,1%, pH 6,7 + 0,2) dén khoang 25 IU/mL va sau d6 dugc pha loang tiép dén 1
TU/mL trong huyét twong d4 dugc 1am nghéo Yéu t6 VIIL 100pL mau di dugce
pha lodng so bd sau d6 dugc tron véi 100pL huyét tuong thiéu hyt Yéu t VIIL.
Hon hop duge 4 & nhiét do 37°C trong 3 phit va 100pL CaCl, 25 mM duoc bd
sung d& bit dau qua trinh dong tu. Lugng Yéu t6 VIII c6 mit dugc x4c dinh bing
cach so sanh gia tri thoi gian dong cuc APTT véi duong cong chuén duoc tinh
toan nhd thiét bi chay chuong trinh tinh toAn ma tao ra dd thi 16garit kép ciia thoi
gian d6ng cuc so véi ndng do yéu t6 VIIL. Thiét bi phan tich sy dong tu va cic chit

‘phén ung thich hgp cho cac thir nghiém dong tu duoc thiét ké dé xac dinh céc
thoéng s vé hoat tinh dong tu trong khoang sinh ly. Céc két qua cho thiy rang hoat
tinh dic hiéu trung binh di v6i Yéu t6 VIII 12 khoang 6120 Ul/mg. Hoat tinh dic
hiéu trung binh nay 1a cao hon 5809 Ul/mg, hoat tinh dédc hiéu trung binh d6i véi
Yéu té VIII duge xtt Iy bing cach sir dung phwong phap bt hoat virut ma o chit
16ng trong hdn hop dung méi hitu co/chét hoat dong bé mit & nhiét dd nim trong
khoang tir 20°C dén khoang 25°C.

Pé thir nghiém lugng cla cac khéi két tu protein c6 mat trong dung dich
duoc tinh ché cudi ciing chira Yéu t6 VIIL, céc thir nghiém séc ky loai trir theo kich

cO vasu hép thu UV dugc tién hanh vé co ban nhu duoc mé ta trong Vi du 5.

Dé thtr nghiém lugng vét cta cac thanh phan dung moi/chét tdy rira c6 mit
“trong dung dich dugc tinh ché cudi cing chtra Yéu t6 VIIL, cac thir nghiém RP-
HPLC duoc tién hanh v& co ban nhu dugc md ta trong Vidy 3.

Cubi cung, cin phai hiéu ring mic du cc khia canh cua sang ché duoc
nhin manh bang cach d& cip dén cac phwong 4n cu thé, ngudi c6 hiéu biét trung
binh v& linh vuc k§ thuét nay s& d& dang hiéu ring cic phwong 4n da dugce boc 19
nay chi nhdm muc dich minh hoa cac nguyén ly cua d6i twong duge boc 16 trong
ban md t& ndy. Do d6, cin phai hiéu rang ddi twong da dugc boc 16 khong bi gidi

han & hé phuong phép, protocol, va/hodc chit phan tmg, v.v., cu thé dwgc md ta
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trong ban md ta nay. Nhu vay, cac cai bién hodc thay dbi khac nhau ddi véi hodc
cAu hinh thay thé cua dbi twong da dugc boc 19 co thé dugc thyc hién theo phin
boc 1§ trong ban mé ta ndy ma khong nim ngoai pham vi ciia sang ché. Cubi cing,
cac thuat nglt dugc st dung trong ban md ta nay chi cho myc dich mé ta cac
phuong an cu thé, va khong dugc du dinh dé lam gidi han pham vi cla sang ché
nhu duge xéc dinh chi boi cac diém yéu cdu bao ho. Do d6, sang ché khong bi giéi

han & cac phwong an nhu da dugc thé hién va mé ta cu thé.

Mot s& phuong an nhét dinh ciia sang ché duoc mo ta trong ban md ta nay,

k& ca phuong 4n t6t nhat di véi cac tic gia sang ché dé thuc hién sang ché. Tét
. nhién, céc cai bién ddi véi cac phwong 4n da duge mo ta ndy sé tré nén rd rang voi
ngudi c6 hiéu biét trung binh v& linh vuc k§ thuét nay khi doc phan mé ta néu trén.
Céc tac gia sang ché cho rang ngudi c6 hidu biét trung binh vé linh vuc k¥ thuat
nay s& sit dung cac cai bién nay khi thich hop, va céc téc gia sang ché duy dinh ring
sang ché s& duoc thuc hién theo cach khac v6i nhimg gi da duge md ta cu thé
trong ban mo ta nay. Do d6, sang ché bao gdm tét ca cac cai bién va phuong 4n
tuong duong cua d6i twong duoc trich din trong céc diém yéu ciu bao ho dinh
kém theo day nhu dugc cho phép boi phap luat. Ngoai ra, sy két hop bét ky cia
cac phuong an da dugc mo ta & trén trong tht ca cac cai bién c6 thé c6 ctia nd duge

bao ham boi sang ché trir khi c6 quy dinh khéc hodic duge néu khéc di.

Viéc nhém céc phuong 4an, yéu t6, hodc bude thay thé cua sang ché khong

_dugc hiu 13 1am gi6i han. M3i thanh phdn nhém c6 thé dugc dé cap va duge yéu
ciu bao hé mdot cach riéng ré hodc trong sy két hop bt ky véi cac thanh phﬁn

nhém khac duoc bdc 10 trong ban md ta ndy. Puoc doadn trude rang mot hodc

nhiéu thanh phﬁn clia nhom c6 thé duge bao g6m trong nhom, hodc dugc loai bo

khoi nhém vi 1y do thuan tién va/hodic kha ning cAp bing. Khi xay ra bat ky sy bao

ham hoic loai bé nhu vay, ban mé ta duge cho 1a chira nhém nhu di duge bién dbi

do d6 dap tmg sy mo ta bing vin ban cua tht ca cac nhom Markush duoc st dung

trong cac diém yéu cau bao hg dinh kém.
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Trir khi ¢6 quy dinh khéc, tht ca cac con sb bidu hién dic diém, hang muc,
s6 lwong, thong sb, tinh chit, didu kién, va v.v. duge st dung trong phin mé ta va
yéu cAu bao hd duge hidu 13 dwgc cai bién trong tat ca cac trudng hop bdi thust
ngit “khoang.” Trong ban mo ta nady, thuit ngir “khoang™ c6 nghia la dic diém,
hang muc, s6 luong, thong s, tinh chét, hodc diéu kién dwge xac dinh nhu vay bao
gdm khoang cdng v6i hodc trir di mudi phan trim & trén va & dudi gia tri cia dic
diém, hang muc, sb lugng, thong s6, tinh chét, hodc didu kién d3 néu. Do do, trir
khi ¢6 chi dan khéc, céc thong sb bing s6 néu trong ban mé ta ndy va cac diém
y&u ciu bao ho dinh kém 13 dang xdp xi ma c6 thé thay ddi. O murc t6i thiéu, va
khong ¢ ging gi6i han viée 4p dung hoc thuyét twong dwong & pham vi clia cac
diém yéu ciu bao hd, mdi déu hiéu bing s phai it nhit duoc hiéu dudi con sb clia
céc sb quan trong di duoc bao cdo va bing cach 4p dung cac k¥ thuat lam tron

*thong thudng. Mic di cac khoang va gia tri s6 dwa ra pham vi rong ctia sang ché
12 dang x4p xi, cac khoang va gié tri s§ dugc néu trong cac vi du cu thé dugc bao
céo cang chinh xé4c cang tét. Tuy nhién, khoang hodc gia trj sd bt ky, v6n chira
c4c sai s6 nhit dinh tat yéu tao ra tir d6 sai 1éch chuén dugc phat hién thiy trong
cac phép do thir nghiém twong tmg ciia ching. Viéc trich din khoang gid tri 56
trong ban mo ta nay chi duge du dinh 13 phuong phap tdc ky dé @& cap riéng 18
dén mdi gia tri s6 riéng biét ndm trong khoang nay. Trir khi ¢6 chi din khéc trong
ban mo ta nay, mdi gia tri riéng ré ctia khoang sd dwgc dwa vao sang ché nhu thé

gi4 tri nay dugc trich dAn mot cach riéng 1& trong ban mo ta ny.

Thuat ngi¥ sb it “mot” va cac 4m chi twong tu dugc st dung trong phan md
ta sang ché (dic biét 1a trong phin mé ta cic yéu ciu bao hd sau day) dugc hiéu 1a
bao ham ca sb it va s6 nhiéu, trir khi c6 chi din khéc trong bin mé ta nay hogc

" duoc quy dinh khéac di. T4t ca cac phuong phap dugc md ta trong ban mé ta ndy c6
thé dwogc thuc hién theo thir tir thich hop bt ky trir khi ¢6 chi din khic trong ban
mo ta nay hodc dugc quy dinh khac di. Viée sur dung vi du bét ky va tAt ca cac vi

dy, hodc ngodn tir néu lam vi du (vi du, “nhu”) dugc dua ra trong ban mé ta nay chi
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dugce dy dinh d€ lam rd hon sdng che va khong lam gidi han pham vi cua sdng ché
dugc yéu cau bdo hg. Khong cé ngdn tir ndo trong ban md ta duge hicu 1a bi€u thi

yéu t6 khong dwoc yéu cau bao hd bat ky cin thiét dé thyc hanh sang ché.

Céc phuong an cu thé duoc boc 16 trong ban mo ta nay co thé duoc gidi han
thém trong cac diém yéu cau bao hod bing cach sir dung ngén tir gdm hodic v& co
ban gébm. Khi dwgc sir dung trong cac diém yéu cau bao hg, cho di nhu di duge
ndp hodic duogc bd sung dbi véi mdi 1an stra d6i, thuat ngit chuyén tiép “gdm” loai
trir yéu t6, budc, hodc thanh phin bat ky khong duwoc néu rd trong cic diém yéu
cau bao hd. Thuit ngit chuyén tiép “vé co ban gdm” gi6i han pham vi cia yéu ciu
bao h§ & cac vat liéu hodc budc da dugc néu rd va cac vat liéu hodc cac bude da
dugce néu rd nay khong anh hudng thiét yéu dén (cac) dic diém co ban va méi.
Céc phuong an ciia sang ché duge yéu ciu bao hy nhur vay von duge md ta hoic

dugc mo ta rd rang va dugce cho phép trong ban mo ta nay.

T4t ca c4c tai lidu patent, cong b patent, va cac tai li¢u cong bd khac duge
vién din va néu trong ban md ta ndy duoc dua vao ban md ta ndy bang cach vién
dan nhdm muc dich mé ta va boc 19, vi du, cac ché phdm va hé phuong phap duoc
md t4 trong cac tai liéu cong bd nay ma co thé dwoc st dung lién quan dén sang
ché. Céc tai liéu cong b nay dugc dua ra chi vi chung dugce bdc 16 trude ngay ndp
don cia don sang ché nay. V& diéu nay, khong cé gi duoc hiéu 13 sy thira nhan
ring céc tac gia sang ché khong dugc quyén dé Iui ngay thang phan boc 16 nhu vay
vi sang ché trude hodc vi 1y do bat ky khéc. TAt ca cac tuyén bd vé ngay thing
hodc md ta vé ndi dung ciia cac tai liéu nay dwge dwa trén thong tin ¢ sin d6i véi
ngudi ndp don va khong phai 13 thira nhan bt ky vé tinh déng dan cia cic ngay

thang hoac ndi dung cua céc tai liu nay.
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YEU CAU BAO HQ

1. Phuong phap bét hoat virut c6 vé lipit, phuong phap niy bao gdm céc bude:

(a) cung cép chit 1ong chira yéu t6 VIII c6 hoat tinh;

(b) tron tri(n-butyl) phosphat, polyoxyetylen octyl phenyl va polysorbat 80
sorbitan v&i chit 1ong ndy, bang cach d6 tao ra hdn hop, trong d6 ndng d6 cubi cua

tri(n-butyl) phosphat ndm trong khoang tir khoang 0,1% (theo thé tich) dén khoang

5,0% (theo thé tich), ndng d6 cudi ciia polyoxyetylen octyl phenyl nim trong
khoang tir khoang 0,5% (theo thé tich) dén khoang 10,0% (theo thé tich), va ndng
d6 cubi cua polysorbat 80 sorbitan ndm trong khoang tir khoang 0,1% (theo thé
tich) dén khoang 5,0% (theo thé tich); va

(c) & hdn hop thu duge tir bude (b) trong khoang thoi gian khéng nhidu hon
khoang 120 phut, trong d6 ca hai budce (b) va (c) déu duoc thuc hién & nhiét do
nim trong khoang tir khoang 2°C dén khoang 8°C, trong d6 hdn hop sau khi o vé
co ban khong chtra virut ¢6 vo lipit con séng, va trong d6 yéu t& VIII sau khi 0 ¢6
hoat tinh bang it nhét 25%, it nhit 50% hodc it nhit 75% hoat tinh dwgc cung cép

trong budc (a).

-2. Phuong phép theo diém 1, trong d6 ndng dd ctia tri(n-butyl) phosphat 13 khoang
0,3% (theo thé tich), ndng d6 cia polyoxyetylen octyl phenyl 1a khoang 1,0%
(theo ;thé tich), va ndng d6 cua polysorbat 80 sorbitan 13 khoang 0,3% (theo thé
tich).

3. Phuong phép theo diém 1 hoic 2, trong d6 chét 1ong 13 dich tan t& bao, dich té

bao ndi bé& mit, dich rira giai tir budc tinh ché truée d6 hodc chit 1ong sinh hoc.

4. Phuong phap theo diém bét ky trong sé cac diém tir 1 dén 3, trong d6 yéu td
VIII 14 yéu t6 VIII t4i t6 hop.
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5. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 phwong
phép nay con bao gdm chit hoat dong bé mit cation bao gdm amin bac mot phu
thudc do pH va/hodc amin bac hai phu thudc d¢ pH, trong d6 amin bac mét tr¢ nén

tich dién duong & 46 pH < 10 va amin bac hai trd nén tich dién & do pH < 4.

6. Phuong phap theo diém bét ky trong sé cac diém tir 1 dén 5, trong d6 trong
bude (¢) hdn hop duge G trong khoang tir khoang 10 phut dén khoang 90 phiit
hodc tir khoang 30 phut dén khoang 60 phit.

7. Phuong phap theo diém bt ky trong sd cac diém tir 1 dén 6, trong d6 c4 hai
bude (b) va (c) déu duge thuc hién & nhiét ¢ nim trong khoang tir khoang 2°C
dén khoang 4°C.

8. Phwong phéap theo diém bét ky trong s6 céc diém tir 1 dén 7, trong d6 hén hop
sau khi : chira IDso it hon it nh4t 100 1an d6i véi virut c6 vo lipit con sdng so v&i
truée khi U; chira it hon 1 x 10! PFU/mL virut c6 vo lipit con séng; vé co ban
khong chira virut ¢é vo lipit con séng; va/hodc hoan toan khéng chira virut c6 vé

lipit con séng.

9. Phuong phap theo diém bat ky trong s6 cac diém tir 1 dén 8, trong d6 virut c6
vo lipit 12 virut ADN, virut ARN, virut phién mi ngugc, virut gay suy giam mién
.dich & nguoi, virut sindbis, virut gdy bénh muyn rdp, virut gdy bénh gia dai, virut
sendéii, virut gdy viém miéng, virut West Nile, virut gdy bénh tiéu chay do virut &
bo, \;irut corona, virut gdy viém khép & ngua, virut gdy hoi chimg hé hap cép
nghiém trong, virut gdy bénh bach ciu & chudt Moloney, virut gdy bénh dau mua,
virut herpesviridae, virut poxviridae, virut hepadnaviridae; virut flaviviridae, virut
togaviridae, virut coronaviridae, virut deltavirus, virut orthomyxoviridae, virut
paramyxoviridae, virut rhabdoviridae, virut bunyaviridae, virut filoviridae, virut

retroviridae va/hodc virut hepadnaviridae.
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10. Phuong phap theo diém bt ky trong sb cac diém tir 1 dén 9, trong d6 phuong
phap nay con bao gdbm thém mot hogc nhidu budc sau bude (c) bao gdm: loai bo
tri (n-butyl) phosphat ra khéi hdn hop; loai bd polyoxyetylen octyl phenyl va
polysorbat 80 sorbitan ra khéi hdn hop; va/hodc loai bo virut khong con song ra

khoi hdn hop.

11. Yéu t& VIII i t5 hop v& co ban khéng chira virut c6 vo lipit thu dugc bang
phuong phap theo diém bit ky trong s6 cac diém tir 1 dén 10.
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