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Linh vue k¥ thuit dwoe dé cip

Sang ché d& cap dén hat bao gdm 15i chira enzym dugc bao quanh baoi
16p bao bao vé va st dung hat ndy trong ché phim ty rua dang hat (hoéc
dang bdt). Cu thé hon 13, sang ché dé cap dén hat enzym cé d6 6n dinh t8t hon
trong ché phim tdy rira dang bot.

Tinh trang ky thuit ciia sang ché

Enzym & dang hat thuong dugc b sung vao ché pham tiy rira dang
bdt, dé cai thién tac dung téy rira. Viéc didu ché enzym thanh dang hat, dua
cac chét 1am bn dinh véo c4c hat ndy va bao quanh hat bing 16p bao bao vé dé
bao vé enzym chdng lai sy bt hoat do céc nguyén liéu linh hoat trong moi
trudng gy ra di duge biét trong linh vuc ky thuat nay, vi du & cai thién do
6n dinh cua enzym trong qua trinh bdo quan néu hat nay duoc bd sung vao
ché phim ty rira dang hat.

Do d6, hat enzym dd bao dugc md ta trong WO 00/01793, WO
2004/003188 (US 2004/033927), WO 2004/067739, WO 99/32595, WO
2006/034710 (US 2006/073193) va WO 2007/044968. WO 99/37746 mb ta
vién nén ty rira nhidu 16p.

Ban chat ky thuit ciia sang ché

Céc tac gia sang ché nhan thiy ring d6 on dinh cta enzym trong ché
pham tay rira dang hat c6 thé dugc cai thién dang ké bing t4 hop bén bién
phép:

e Bb sung chét khr, chit xuc tac phan hily peroxit ho#c chat chdng oxy
héa vao 16i hodc 16p bao

e B sung cation da héa tri vao 16i

e B sung thanh phin dém c6 tinh axit vao 15i hodc 16p bao

e Boc 16p bao mubi bén ngoai 13i.

Céc tac gia sang ché d3 phat hién ra rang t& hop bbn bién phap nay
gitp cai thién hiép déng do 6n dinh hoat tinh enzym trong hat trong qua trinh
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bao quan. Do d6, sang ché dé cdp dén hat chtra 16i va 16p bao béo vé, trong
do:
a) 161 chtra enzym, va

b) 161 va/hoidc 16p bao chira chét khir hodc chét xtc tac phén huiy peroxit
hozc chat chéng oxy héa, va
¢) 16i chira mudi clia cation da héa tri, va
d) 151 va/hodic 16p bao chira thanh phan dém c6 tinh axit, va
e) 16p bao chira muéi.
Ngoai ra, sang ché dé xuAt chét hoat dong bé mit va hat.
MB5 ta chi tiét sang ché
Loi
L3i chira enzym va mudi cia cation da héa tri, va 18i nay ciing c6 thé
chtra chit khir/chit chéng oxy hoa/cht xic tac phan huy peroxit va/hoic
thanh phin dém c6 tinh axit, thuong & dang hén hop ddng nhit. Hn hop nay
cling c6 thé bao gdm cac chit két dinh (nhu polyme téng hop, sap, chit béo,
hodc cacbohydrat). Hon hop nay c6 thé con chira cac nguyeén liéu khac nhu
chét don, nguyén liéu soi (xenluloza hoic soi téng hop), chit 1am 8n dinh,
chét hoa tan, chét tao hdn dich, chét didu chinh do nhét, khéi cu phat sang,

chét 1am déo, muéi, chét 1am tron va chét tao huong.

L&i nay c6 thé duge didu ché béng céch tao hat hdén hop vi du béng
cach sir dung k¥ thuét tao hat bao gém: két tinh, két tua, tao hat bao béng ndi
bao, bao tﬁng s6i, két tu téng s6i, phun mu quay, ép trdi, tao hat, tao cau, cic
phuong phap lam giam kich thudc, tao hat biang may tréng, va/hodc phuong
phép tao hat véi tée do chuyén dich cao.

L3i ndy c6 thé bao gdbm hat nhé tro va hdn hop dugc hap phu 1én no,
hoic hén hgp duoc bao 1én bé mit vi du thong qua bao tang sbi.

Hat nh6 cua 161 ¢6 duong kinh nim trong khoang tlr 20 dén 2000um,
dic biét 1a ndm trong khoéng tir 50 dén 1500pm, tir 100 dén 1500pm hodc tur
250 dén 1200pm.
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Enzym

L3i cua hat chtra enzym, vi dy amylaza, cacbohydraza, proteaza, lipa-

za, xenlulaza, oxidoreductaza, mananaza hodc pectat lyaza.

Hat theo séng ché thudng chtta thanh phan enzym véi lugng nim
trong khoang tir 0,005 dén 500mg/g dua trén trong lugng khd so véi 16i (&
dang protein enzym c6 hoat tinh). Vi dy, lugng enzym trong céc phuong an
theo sang ché chiém tir 0,05 dén 300mg/g, tir 0,1 dén 250mg/g, tir 0,5 dén
200mg/g, tir 0,5 dén 200mg/g, tir 1,0 dén 150mg/g trong hat, hoic tir 5,0 dén
150mg/g so vdi 15i.

Amylaza

Amylaza c6 thé 13 a-amylaza thu duoc tir Bacillus, vi du B. subtilis va
B. licheniformis, cu thé 13 amylaza tir chiing cu thé cia B. licheniformis, dugc
md ta chi tiét hon trong GB 1,296,839.

Vi du vé céc amylaza hitu dung duoc mé ta trong WO 94/02597, WO
94/18314, WO 1995/010603, WO 1995/026397, WO 96/23873, WO
97/43424, va WO 00/60060, WO 2001/066712, WO 2006/002643, dic biét la
cac bién thé véi cac thay thé & mdt hodc nhiéu vi tri sau: 15, 23, 105, 106,
124, 128, 133, 154, 156, 181, 188, 190, 197, 202, 208, 209, 243, 264, 304,
305, 391, 408, va 444.

Theo mét phuong an riéng, alpha-amylaza dugc thu tir cac chung Ba-
cillus sp. NCIB 12289, NCIB 12512, NCIB 12513 va DSM 9375. Dac biét
dugc uu tién 1a alpha-amylaza duge néu trong SEQ ID NOS 1 va 2 ctia WO
95/26397.

Cic amylaza sdn c¢é trén thi truong 1a NATALASE™,
STAINZYME™, STAINZYME PLUS™, TERMAMYL™ ULTRA,
DURAMYL™, TERMAMYL™, FUNGAMYL™ vy3 BANTM (Novozymes
A/S), RAPIDASE™PURASTAR™ va PURASTAR OXAM™ (do Genencor
International Inc. cung cép).



23654

Proteaza

Céc proteaza thich hop bao gdm céc proteaza cd ngudn gbc dong vit,
thuc vat hoac vi sinh vat. Nguén géc vi sinh vat dugc uu tién. Cac thé dot
bién dugc cai bién bz‘?mg phuong phap hoéa hoc hoidc thé dot bién dugce thao tac
di truyén cua protein dugc bao gdm. Proteaza c6 thé 1a serin proteaza hodc
metalloproteaza, tt hon 13 proteaza c6 tinh kiém c6 ngudn gdc tir vi sinh vat
hodc proteaza gidng trypsin. Vi du vé cac proteaza cé tinh kidm 1a subtilisin,
dac biét 1a subtilisin thu duoc tir Bacillus, vi du, subtilisin Novo, subtilisin
Carlsberg, subtilisin 309, subtilisin 147 va subtilisin 168 (dugc md ta trong
WO 89/06279). Vi du vé proteaza giéng trypsin 13 trypsin (vi du, c6 ngudn
géc tir lon hodc bo) va Fusarium proteaza dugc mo ta trong WO 89/06270 va
WO 94/25583.

Vi du v& céc proteaza hitu dung 1a c4c bién thé dwoc md ta trong WO
92/19729, WO 98/20115, WO 98/20116, va WO 98/34946, dic biét la cac
bién thé c6 cac thay thé & mot hodc nhiéu vi tri sau: 27, 36, 57, 76, 87, 97,
101, 104, 120, 123, 167, 170, 194, 206, 218, 222, 224, 235, va 274.

Céac enzym proteaza san co trén thi truong duoc uu tién bao gom
Alcalase™, Savinase™, Primase™, Duralase™, Esperase™, va Kannase™
(Novozymes A/S), Maxatase™, Maxacal™, Maxapem™, Properase™,

Purafect™, Purafect OxP™, FN2™, va FN3™ (Genencor International Inc.).

Lipaza

Lipaza c6 thé 1a Thermomyces lanuginosus lipaza (TLL, duoc thé hién
duéi dang SEQ ID NO: 2 trong WO 2009/109500), Alcaligenes sp. lipaza,
Achromobacter sp. lipaza, Burkholderia cepacia lipaza, Pseudomonas stutzeri
lipaza, hoac cé thé 1a bién thé ma co trinh tur axit amin v4i muec déng nhét it
nhét 14 80% so v&i mot trong s cac lipaza nay, cu thé 1a muc ddng nhit it
nhat 12 85%, it nhat 1a 90%, it nhat 1a 95% hodc it nhét 12 98%.

Vi du vé cic dang tuong ddng TLL dugc méd ta trong WO
1992/005249, Lipolase Ultra), W00060063, W09707202, W00032758,
W002055679, WO04099400, WO07087508 va WO 2009/109500. Cac lipaza

trén thj trudong bao gdm céc san pham sau ctia Novozymes A/S: Novozym™
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435, Novozym 735, Lipozyme™ RM, Novozym 388, Lipolase Ultra™, Li-

pex™, LipoprimeTM, Lipolase™, Lipoclean™ va Lipolex™.
Xenlulaza

Céc xenlulaza thich hop bao gdm céc xenlulaza ddy di hoic endoglu-
canaza don thanh phan c¢6 ngudn gdc tir vi khuan hoic nim. Céc thé dot bién
duoc cai bién bing phuong phép héa hoc hoic duge cai bién di truyén duoc
bao gdm. Xenlulaza cé th8 13 don thanh phin hoic hdn hop gém endo-1,4-
beta-glucanaza don thanh phin thuong dugc goi 1a endoglucanaza (EC
3.2.1.4). Mot vai xyloglucanaza ciing co thé c6 hoat tinh endoglucanaza va
cling duoc coi 1a cac xenlulaza thich hop trong sang ché. Céc xenlulaza thich
hop dugc md ta trong US 4,435,307, ma md ta cac xenlulaza cd ngudn gde tir
ném dugc tdng hop tir Humicola insolens. Xenlulaza ddc biét thich hop 1a cac
xenlulaza ¢ lgi ich chidm so6c hang dét. Vi du vé cac xenlulaza nay la céac

xenlulaza dugc mé ta trong don y8u céu cép patent chau Au sb 0 495 257.

Endoglucanaza don thanh phén thich hop c6 thé thu duoc tir mot hosc
nhiéu loai duéi day Exidia glandulosa, Crinipellis scabella, Fomes fomen-
tarius, Spongipellis sp., Rhizophlyctis rosea, Rhizomucor pusillus, Phycomy-
ces nitens, va Chaetostylum fresenii, Diplodia gossypina, Microsphaeropsis
sp., Ulospora bilgramii, Aureobasidium sp., Macrophomina phaseolina,
Ascobolus stictoides, Saccobolus dilutellus, Peziza, Penicillium verruculosum,
Penicillium chrysogenum, va Thermomyces verrucosus, Trichoderma reesei
aka Hypocrea jecorina, Diaporthe syngenesia, Colletotrichum lagenarium,
Xylaria hypoxylon, Nigrospora sp., Nodulisporum sp., va Poronia punctata,
Cylindrocarpon sp., Nectria pinea, Volutella colletotrichoides, Sordaria fi-
micola, Sordaria macrospora, Thielavia thermophila, Syspastospora boni-
nensis, Cladorrhinum foecundissimum, Chaetomium murorum, Chaetomium
virescens, Chaetomium brasiliensis, Chaetomium cunicolorura, Mycelioph-
thora thermophila, Gliocladium catenulatum, Scytalidium thermophila, Acre-
monium sp Fusarium solani, Fusarium anguioides, Fusarium poae, Fusarium
oxysporum ssp. lycopersici, Fusarium oxysporum ssp. passiflora, Humicola
nigrescens, Humicola grisea, Fusarium oxysporum, Thielavia terrestris.hodc

Humicola insolens. M6t endoglucanaza dugc uu tién dugc mo ta trong WO
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96/29397 duéi dang SEQ ID NO: 9 (dugc dua vao day biang cach vién dan)
hodc enzym vé&i mitc ddng nhét it nhit 1a 70% va bién thé ciia ching nhu
dugc mod ta trong vi du 1 cia WO 98/12307. Endoglucanaza duogc wu tién
khic dugc md ta trong WO 91/017243 (SEQ ID NO:2) hoic bién thé en-
doglucanaza nhu dugc mo ta trong WO 94/007998.

Endoglucanaza cé tic dung chéng tai léng dong c6 thé thu dugc tir
endoglucanaza c6 ngudn gbc tir ndm thiéu phan tir gin két cacbohydrat (car-
bohydrate-binding module-CBM) tir mot s6 ngudn vi khudn. Mot vai ngudn la
Humicola insolens, Bacillus sp. dugc luu trit dudi sé6 DSM 12648, Bacillus
sp. KSMS237 duoc luu trit dudi s6 FERM P-16067, Panibaciilus polymyxa,
va Panibacillus pabuli. Endoglucanaza chdng tai ling dong cu thé dugc mé ta
trong WO 91/17244 (fig.14) (dwoc dua vao ddy bang cach vién din), WO
2002/099091 vi tri 1-773 ciia SEQ ID NO: 2 (dugc dua vao diy bang cach
vién din), WO 04/053039 SEQ ID NO: 2 (dugc dua vao day bang cach vién
dan), JP 2000210081 vi tri 1 dén 824 cua SEQ ID NO: 1 (duoc dua vao day
bing cach vién dn).

Xyloglucanaza cé tac dung chdng tai ling dong c6 thé thu duogc tu
mdt s6 ngudn vi khudn. Mot sb ngudn vi khuén nay 1a Bacillus licheniformis,
Bacillus agaradhaerens, (WO 99/02663) Panibacillus polymyxa, va Pani-
bacillus pabuli (W001/62903). Céc bién thé thich hop cua xyloglucanaza
cling dugc md ta trong PCT/EP2009/056875. Xyloglucanaza san cé trén thi
truong 1a Whitezyme® (Novozymes A/S).

Céc xenlulaza sén c6 trén thi truong bao gém Celluclast® duoc téng
hop tir Trichoderma reesei, Celluzyme® dugc téng hop tir Humicola insolens.
Endoglucanaza sén c6 trén thi truong 1a Carezyme®, Renozyme®, Endolase®
va Celluclean® (Novozymes A/S), va KAC-500(B)™ (Kao Corporation) va

Clazinase™, Puradax™ EG L va Puradax HA (Danisco A/S).

Pectat lyaza

Pectat lyaza co thé 1a cac enzym kiéu dai thu duoc tir Bacillus, cu thé
1a B. licherniformis hodc B. agaradhaerens, hodc bién thé ciia chung, vi du
nhu dugc md td trong US 6,124,127 (NZ 5543), WO 1999/027083 (NZ



23654

5377), WO 1999/027084 (NZ 5378), WO 2002/006442 (NZ 10044), WO
2002/092741 (NZ 10171), hodc WO 2003/095638 (NZ 10190).

Mananaza

Mananaza cé thé 13 mananaza c6 tinh kiém thudc ho 5 hoidc 26.
Mananaza c6 thé 13 kiéu dai c6 ngudn gdc tir Bacillus hodc Humicola, cu thé
la B. agaradhaerens, B. licheniformis, B. halodurans, B. clausii, hoic H. in-
solens. Cac mananaza thich hop dugc mé ta trong WO 1999/064619 (NZ
5440).

Chét khir, chit xtc tic phan huy peroxit va/hodc chét chbng oxy hoa

Hat chira chét khir, chét xdc tac phan hay peroxit va/hodc chit chéng
oxy hoa (phén tir c6 kha ndng lam chadin hodc ngén ngtra qud trinh oxy héa
cac phan tir khac) trong 13i va/hoac trong 16p bao. Vi du 1a sulfit, thiosulfat,
erythorbat, ascorbat va nitrit, vi du & dang mudi cta céc kim loai kiém va kim
loai kiém thd. Cac nguyén liéu thich hop khéc 12 methionin, xystein, propyl ga-
lat, tert-butyl hydroquinon, tocopherol, axit thiodipropionic, hydroxytoluen
duoc butyl hdéa (BHT), hydroxyanisol dugc butyl héa (BHA) hodc axit tanic.

Céc vi du thich hop khic 1a kim loai chuyén tiép & dang chit khu
va/hoidc chét xuc tic phan hay peroxit nhu vi du V, Co, Mn va Fe, thong thuong
¢ dang mudi, vi du cac mudi sulfat, axetat, nitrat hodc clorua hodc céc oxit, vi
du FeSO,, FeCls, CoSO;, MnSO, hodc MnO,. Mubi cta kim loai chuyén tiép
hoa tan trong nudc dugce wu tién. Enzyrh ciing c6 thé duoc st dung 1am chét xuc

tac phan hily peroxit, vi du catalaza.

Luong chit chdng oxy hoa, chit xtc tic phan hity peroxit hodc chit
khir c6 thé it nhét 13 0,1% trong luong so véi 181, cu thé 1a it nhét 0,2%, it nhét
0,5%, it nhat 1%, hogc it nhit 1%. Lugng nay c¢6 thé nhiéu nhét 1a 10% trong
lwgng so véi 18i, cu thé nhidu nhét 14 5%, nhiu nhét 1a 4%, nhiéu nhat 13 3%
hodc nhiéu nhét 13 2%. O day, luong mubi dugc tinh toan & dang khan. Chét
xtic tac phan hity peroxit c6 thé c6 hi¢u qua & ndng do tham chi thip hon, vi du
it nhat 0,001%, hozc it nhit 0,01%; luong ndy c6 thé nhidu nhét 1a 5% hoic
nhiéu nhét 14 1%.

Muoi cua cation da hoa tri
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Hat chtta mudi ctia cation da héa tri trong 15i, cu thé 1 cation héa tri
hai ho#c héa tri ba, vi du mudi cua Mg, Zn, Cu, Mn, Ca hoic Al. Mudi nay co
thé bao g(“)m anion hitu co hodc vo co nhu sulfat, clorua hodc axetat. Mudi cu
thé bao_gém magie sulfat va kém sulfat, vi du magie sulfat heptahydrat.

Mudi ndy c6 thé dugc st dung véi luong it nhét 14 0,1% trong luong
ctia 131, cu thé 1a it nhét 13 0,5% trong luong, vi du it nhat 1a 1% trong lugng.
Lugng ndy c6 thé nhiéu nhét 14 15%, 10% hodc 5%. Ty 1& nay cho biét luong
mubi & dang khan.

Cation da hoa tri c6 thé duge st dung véi lugng it nhét 13 0,02% trong
lugng 16i, cu thé it nhét 1a 0,1% trong lugng, vi du it nhét 1a 0,2% trong
luong. Lugng ndy c6 thé nhiéu nhat 13 6%, nhiéu nhét 1a 4% hoic nhidu nhét

12 2%. Ty 1& nay cho biét luong cation da héa tri.
Thanh phén dém c6 tinh axit.

Hat chita thanh phan dém c6 tinh axit (thanh phan dém c6 tinh axit)
trong 161 hogic 16p bao. Lurgng nay cé thé chiém it nhit 0,1% trong luong cia
161, déic biét 1a it nhét 1% trong luong. Thong thudng, lugng niy nhidu nhat 1a
10% trong luong clia 18i, dic biét 1a nhidu nhét 1a 5% trong lugng. Ty 1€ nay
cho biét lugng thanh phén nay & dang khan.

Thanh phan dém c6 tinh axit c6 do pH duéi 7 néu duoc do & dang
dung dich chtra nu6c 1% trong lugng (hodc theo cach khic dung dich 10%).
Thanh phan dém c6 tinh axit c6 thé 6 do pH nam trong khoang tir 1 dén dusi
7, vi du d6 pH nim trong khoéang tir 3 dén dudi 7, cu thé 1a do pH nim trong
khoang tlr 4 dén 5. Thanh phin dém c6 tinh axit thudng 14 hdn hop chira axit

yéu va bazo tuong ung; it nhat mdt phan ¢ dang axit cta no.

Hon thé nita, thanh phin dém c6 tinh axit c6 pKa nam trong khoang tir
2 dén 9, cuthé 1a pK, ndm trong khoang tir 4 dén 9, cu thé 1a pK, nim trong
khoang tir 5 dén 8, cu thé 13 pK, nim trong khodng tir 2 dén 6, cu thé 1a pK,
nim trong khoang tir 2 dn 5, cu thé 13 pK, ndm trong khoang tlr 2 dén 4, cu
thé 1a pK, nim trong khoang tir 5 dén 7. D& tan dung phan 16n d6 dém, do pH
cta dung dich chira nuéc néi chung thip hon pK,.
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Dic biét 13, cac thanh phan dém c6 tinh axit thich hop 13 mudi cua
H;PO,, vi du NaH,PO,, KH,PO,, va Ca(H,PO,),, polyphosphat vi du natri
hexametaphosphat, axit polyacrylic va axit polyacrylic dugc trung hoa mot
phin va co-polyme clia chung, axit hitu co don gian (c6 it hon 10 nguyén tir
cacbon, vi du 6 hodc it hon 6 nguyén tir cacbon) nhu axit xitric va mudi clia
chiing nhu hydro xitrat, vi du dinatri hydro xitrat, malonic, sucxinic, glutaric,

axit adipic.

Theo mot phuong an cu thé, thanh ph?m dém c6 tinh axit dugc chon tu
nhém bao gdm axit polyacrylic va axit polyacrylic dugc trung hoa mot phan

va co-polyme cua ching, axit xitric va Naz-xitrat.
L&p bao muodi

Hat bao gdm 13i dugc bao quanh béi it nhét mot 16p bao. Lép bao nay
6 thé chira mudi véi lugng it nhit 60% trong lwong, vi du it nhat 65%, it nhat
70%, it nhit 75%, it nhat 80%, it nhat 85%, it nhit 90%, it nhat 95% hodc it
nhét 99% trong lugng.

Lép bao nay co thé duoc str dung véi luong it nhét 5% trong luong
cua 16, vi du it nhit 10%, 10% hodc 15%. Lugng ndy c6 thé nhiéu nhat 1a
70%, 50%, 40% hoac 30%.

Pé tao ra su bao vé, t8t hon néu 16p bao mudi c6 do day it nhét 1a
1um, cu thé 1a it nhat 14 2um, it nhét 1a 4 um hoic it nhét 1a 8um. Lép bao
cang day thi thoi gian va chi phi tdng hop hat cang nhidu. Theo mdt phuong
4n cu thé, do day cta 16p bao mubi 1a duéi 100pum. Theo mdt phuong an cu
thé hon, do day cia 16p bao mudi 14 dudi 60pum. Theo mot phuong an cyu thé

hon nita, tdng d6 day cta 16p bao mudi 13 dudi 40pum.

Lép bao nén godi gon don vi 16i béang cach tao ra 16p sat nhau. Lép sat
nhau dugc hiéu 13 16p c6 it hodc khong cd 16, sao cho don vi 16! duogc gbi gon
¢ it hodc khong c6 vung khong dugce bao. Cu thé 13, 16p hoc 16p bao c6 dd
day ddng déu. Mubi c6 thé dugc bd sung tir dung dich mubi ma mubi nay
dugc hoa tan hoan toan hodc tur huyén phu mudi trong d6 cac hat min co

duong kinh dudi 50pum, nhu dudi 10um hodc dudi Spm.

-10-
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Lép bao mudi déc biét c6 hiéu qua néu nd dugce sir dung trong tang soi

dudi cac dieu kién do am tuong doi cao.

Chét khir/chit chdng oxy hoa/chit xtic tic phan huy peroxit c6 thé 1a
mdt phan ctia 16p bao mudi, hodic 12 mét phan ddng nhét ciia toan bd 16p bao
mudi, hodc 1a mot phin cia 16p bao nay, vi du chi 1a 16p bén trong cta mudi
va/chit chbng oxy héa/chét xtc tac phan hiy peroxit. Vi du, st dung FeSO,
Jam chat khir/chit xuc tac phan huy peroxit ¢6 thé khién thay d6i mau do kim

loai bi oxy héa, ma c6 thé dugc che di bing thanh phén 1a 16p bén trong.

L6p bao mudi 6 thé con chira cic nguyén lidu khéc da biét trong linh
vuc k¥ thuédt nay, vi du chit don, chét chéng dinh, chat mau, thubc nhudm,
chit lam déo va/hoic chat két dinh, nhu titan dioxit, kaolin, canxi cacbonat
hoac bot talc.

Mubi

Lép bao mubi ¢ thé bao gdm mdt mudi hodic hdn hop gdm hai hodc
nhidu mudi. Mudi ndy c6 thé hoa tan trong nudc, cu thé 1a c6 do hoa tan it
nhét 14 0,1gam trong 100g nudc & nhidt dd 20°C, t6t hon 1a it nhat 0,5 mdi
100g nuée, vi dy it nhit 1g mdi 100g nuée, vi du it nhit 5g mdi 100g nude.

Mubi nay co thé 13 mudi vo co, vi du mudi sulfat, sulfit, phosphat,
phosphonat, nitrat, clorua hodc cacbonat hodc mudi cia céc axit hitu co don
gian (c6 it hon 10 nguyén tr cacbon, vi du 6 hodc it hon 6 nguyén tir cacbon)
nhu xitrat, malonat hoic axetat. Vi du v& céc cation trong cac mubi nay la cac
ion kim loai kim hodc kim loai kiém thd, ion amoni hoac ion kim loai cua
céc diy chuyén tiép tht nhét, nhu natri, kali, magie, canxi, k€m hodc nhém.
Vidu vé céc anion bao gém clorua, bromua, iodua, sulfat, sulfit, bisulfit, thio-
sulfat, phosphat, phosphat monoaxit, phosphat diaxit, hypophosphit, dihydro
pyrophosphat, tetraborat, borat, cacbonat, bicacbonat, metasilicat, xitrat, ma-
lat, maleat, malonat, sucxinat, lactat, format, axetat, butyrat, propionat, ben-
zoat, tartrat, ascorbat hodc gluconat. Cu thé 13 mudi kim loai kiém hodc kiém
thd cua sulfat, sulfit, phosphat, phosphonat, nitrat, clorua hodc cacbonat hoic
mudi cia axit hitu co don gian nhu xitrat, malonat hoic axetat c6 thé dugc sir
dung. Céc vi du cu thé bao gém NaH,PO,, Na,HPO,, Na;PO,, (NH;)H,PO,,

-11-



23654

K2HP04, KH2P04, N212SO4, K2SO4, KHSO4, ZnSO4, MgSO4, CUSO4,
Mg(NOs),, (NH4),SO,, natri borat, magie axetat va natri xitrat.

Mudi nay cé thé & dang khan, hodc co thé 1a mudi dugc hydrat hoa,
tirc 12 mudi hydrat tinh thé véi (cac) phan tir nuéc duge lién két trong qué
trinh két tinh, nhu dugc md ta trong WO 99/32595. Cac vi du cu thé bao gém
natri sulfat khan (Na,SO,), magie sulfat khan (MgSO,), magie sulfat heptahy-
drat (MgSQO4(7H,0)), k&m sulfat heptahydrat (ZnSO4(7H,0)), natri phosphat
diaxit  heptahydrat = (Na,HPO4(7H,0O)), magie nitrat  hexahydrat
(Mg(NO;),(6H,0)), natri borat decahydrat, natri xitrat dihydrat va magie axe-
tat tetrahydrat.

Mubi trong 16p bao ndy c6 thé c6 d6 &m 6n dinh & nhiét do 20°C trén
60%, cu thé 1a trén 70%, trén 80% hoic trén 85% trong lugng, hodc cé thé 1a
dang hydrat khac cua mudi nay (vi dy, anhydrat). Lép bao mudi ndy c6 thé 1a
theo WO 00/01793, ma duoc dwa vao day bang cach vién dan.

Céc vi du cu thé vé cac mudi thich hop 1a NaCl (CH,p.c=76% trong
luong), NayCO; (CHypec=92% trong luong), NaNO;z (CHapec=73% trong
luong), Na,HPO4 (CHppec=95% trong luong), NazPO,; (CHysec=92% trong
luong), NH,Cl (CHypoc = 79,5% trong luong), (NH,),HPO4 (CHagec = 93,0%
trong lugng), NHJLPO; (CHyec = 93,1% trong luong), (NH,),SO,
(CHypc=81,1% trong luong), KCl (CHypc=85% trong lugng), K,HPO,
(CH00c=92% trong lugng), KH,PO, (CHy0c=96,5% trong lugng), KNO;
(CH0.c=93,5% trong lugng), Na,SOs (CHy0ec=93% trong luong), K,SO,
(CHppoc=98% trong luong), KHSO, (CH,0-c=86% trong luong), MgSO,
(CH,0:c=90% trong lugng), ZnSO4 (CH,poc=90% trong lugng) va natri Xitrat
(CHy5:c=86% trong luong).

Theo mdt phuong 4n cu thé, mudi nay duge chon tir nhém bao gdm
NaCl, Na,CO;, NaNOs, Na,HPO,, Na;PO,, NH,Cl, (NH,),HPO,, NH4H,POy,
(NH,),S0,, KCl, K,HPO,, KH,PO4, KNO3, NaySO4, K,SO4, KHSO4, MgSO,,
ZnS0,, NaCl va natri xitrat hodc hon hop ctia ching. Theo mot phuong 4n cuy
thé hon, mudi nay dugc chon tor nhdm bao gém NaCl, Na;CO;, NaNOs,
Na,HPO,, Na;PO,, NH,Cl, (NH4),HPO,, NHH,PO,, (NH,),SO4, KCI,
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K,HPO,4, KH,PO,, KNO3, Na,S04, K,SO4, KHSO,4, NaCl va natri xitrat hodc
hdn hop cuia ching.

Theo mdt phuong 4n cu thé, mubi trong 16p bao hat nay duge chon tir
nhém bao gdébm NaCl, Na,CO;, NaNO;, Na,HPO,, Na;PO, NH,CI,
(NH4),HPO,, NH;H,PO,, (NH,),S0,, KCl, K,HPO,, KH,PO,, KNOs,
Na,SO,, K»,S0O,, KHSO,4, MgS0,, ZnSO,, NaCl va natri xitrat hodc hdn hop

cua chung.

Tét hon 13, mudi nay dugc str dung & dang dung dich mudi, vi du nhd
tang soi.
Lép bao bd sung tiy ¥

Ty ¥, hat ¢6 thé bao gdm mot 16p bao bd sung & bén ngoai cia 16p
bao mudi, vi du véi lugng it nhét 12 0,5% trong lugng cua 161, cu thé it nhat 1a
1%, vi du nhiéu nhét 1a 20% hoic 10%. Lép bao bd sung nay cé thé chira pol-
yetylen glycol (PEG), hydroxypropyl metyl xenluloza (HPMC hoiac MHPC),
rugu polyvinylic (PVA) hoic cac chit tao mang khac va cé thé con chira cac

chit don, chét chéng dinh, chit mau, thuéc nhudém, chit 1am déo v.v..

Céc 16p bao bd sung khéc & bén trong hoic bén ngoai 1ép mudi ¢ thé
duoc sir dung nhu d3 biét d6i véi nguoi c6 hiéu biét trung binh trong linh vuc
k¥ thuat nay.

Ché phim tiy rira

Hat dic biét thich hop dé dua vao ché phdm tiy rira dang hat chua
chét hoat dong bé mit. Hat enzym theo sang ché 1am cho d6 én dinh cua en-
zym trong qué trinh bao quan t6t hon néu hat nay duoc dua vao ché phdm tdy
rira, ngay ca khi ché pham ty rira chira céc thanh phan linh hoat nhu hé tiy

tréng.

Ché phim tiy rira ndy c6 thé duoc bao ché & dang nude giit tay hoic
giat may bao gdbm ché phim bd sung 1am sach thich hop d& xir Iy so bd vai
mau hodc ché phim 1am mém vai, hodc ché phim tdy rtra dung dé lam sach
bé mit cimg trong gia dinh néi chung, hoc ché pham rira bat bing tay hoic

bang may.

-13-



23654

Ché phim tAy rira theo sang ché c6 thé & dang kho thich hop bét ky, vi
du thanh, vién nén, bot, hat hodc bdt nhio. Ché phém nay cling cé thé 1a ché
phim tiy rtra dang 16ng, hogc ché phdm tiy rira dang 1éng chira nuéc hodc

khong chira nudc.
Chét hoat dong bé mit

Ché phém téy rira chra mot hodc nhiéu chit hoat dong bé mit, ma co
thd chit hoat dong bé mat khong dién ly bao gém ban cuc va/hodc anion
va/hodc cation va/hodc ion ludng tinh. Chét hoat dong bé mit thudong c6 mit

vé6i lugng nidm trong khoang tir 0,1% dén 60% trong luong.

Néu chit hoat dong bé mit anion dugc bao gbm trong ché phim tay
rtra thi luong chét hoat dong bé miit anion trong ché phdm nay thudng nim
trong khoang tir 1% dén 40% nhu alkylbenzensulfonat mach thang, alpha-
olefinsulfonat, alkyl sulfat (sulfat ciia rugu béo), etoxysulfat hydroxy, alkan-
sulfonat bac hai, este metyl cta axit béo alpha-sulfo, axit alkyl- hodc alken-

ylsucxinic hodc xa phong.

Néu chit hoat dong bé miat khong ion duge bao gdm trong ché phim
tiy rira thi luong chét hoat dong bé mit khong ion trong ché phdm nay thuong
nam trong khoang tir 0,2% dén 40% nhu etoxylat hydroxy, nonylphenol etox-
ylat, alkylpolyglycozit, alkyldimetylaminoxit, monoetanolamit cua axit béo
dugc etoxyl hda, monoetanolamit cta axit béo, amit clia axit béo polyhydroxy

alkyl, hoic cic din xuét N-axyl N-alkyl ctia glucosamin (“glucamit”).

Ché phém téy rira ¢6 thé chtra mot hoic nhiéu chét hoat dong bé mit,
ma c6 thé 13 anion va/hoic cation va/hodc khong ion va/hodc ban cuc va/hodc
ion ludng tinh, hogic hdn hgp cta chﬁng; Theo mdt phuong an cu thé, ché phdm
tiy rira chira hon hop gdm mot hodc nhiéu chét hoat dong bé mit khong dién ly
va mot hodc nhiéu chét hoat dong bé mit anion. Chét hoat dong bé mat thudong
¢6 mit véi lugng ndm trong khoang tr 0,1% dén 60% trong luong, nhu véi
luong nim trong khoang tir 1% dén 40%, hodc véi lugng nam trong khodng tir

3% dén 20%, hodc v6i lugng nam trong khoang tlr 3% dén 10%.

Néu duoc chita trong d6, ché phdm tdy rira thudng chira chat hoat dong
bé mit anion véi lugng nim trong khoang tlr 1% dén 40% trong luong, nhu véi
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luong ndm trong khoang tir 5% dén 30%, bao gbm lugng nim trong khoang tir
5% dén 15%, hodc lugng ndm trong khoang tir 20% dén 25%. Céc vi du khong
gidi han vé chét hoat dong bé mit anion bao gém sulfat va sulfonat, cu thé 13,
alkylbenzensulfonat mach thang (LAS), alkylbenzensulfonat mach nhanh
(BABS), phenylalkansulfonat, alpha-olefinsulfonat (AOS), olefin sulfonat, alk-
en sulfonat, alkan-2,3-diylbis(sulfat), hydroxyalkansulfonat va disulfonat, alkyl
sulfat (AS) nhu natri dodexyl sulfat (SDS), sulfat ctia ruou béo (FAS), sulfat
ctia rugu bac mot (PAS), etesulfat hydroxy (AES hodc AEOS hoac FES, cling
dugc biét dén 1a etoxysulfat hydroxy hodc ete sulfat cia ruou béo), alkan-
sulfonat bac hai (SAS), parafin sulfonat (PS), este sulfonat, este glyxerol cta ax-
it béo dugc sulfonat héa, este metyl cta axit béo alpha-sulfo (alpha-SFMe hodc
SES) bao gbm sulfonat este metyl (MES), axit alkyl- hodc alkenylsucxinic, axit
dodexenyl/tetradexenyl sucxinic (DTSA), dan xuét ciia axit béo chira axit amin,
dieste va monoeste clia axit sulfo-sucxinic hodc xa phong, va hén hop cta

chung.

Vi du khéng gidi han vé chit hoat dong bé mit cation bao gbm
alklydimetyletanolamin quat (ADMEAQ), xetyltrimetylamoni bromua (CTAB),
dimetyldistearylamoni clorua (DSDMAC), va alkylbenzyldimetylamoni, va hon
hop ctia ching.

Néu duoc chira trong d6, ché phim tAy rira thuong chira chét hoat dong
bé mit khong dién ly véi lugng nadm trong khoang tr 0,2% dén 40% trong
luong, vi du véi luong nam trong khoang tir 0,5% dén 30%, cu thé 1a véi lugng
ndm trong khoang tir 1% dén 20%, v6i luong ndm trong khoang tir 3% dén
10%, nhu vé6i luong ndm trong khoang tir 3% dén 5%, hoic vai luong nam
trong khoang tur 8% dén 12%. Céc vi du khong gi6i han vé chit hoat dong bé
mat khong dién ly bao gdm etoxylat hydroxy (AE hoic AEO), propoxylat hy-
droxy, ruou béo dugc propoxylat hoa (PFA), este alkyl cua axit béo duge
alkoxylat hoa, nhu este alkyl cua axit béo dugc etoxy hoa va/hodc propoxylat
héa, alkylphenol etoxylat (APE), nonylphenol etoxylat (NPE), alkylpolyglyco-
zit (APG), amin dugc alkoxylat hoa, monoetanolamit ctia axit béo (FAM), die-
tanolamit cta axit béo (FADA), monoetanolamit ctia axit béo dugc etoxyl hoa
(EFAM), monoetanolamit clia axit béo dugc propoxylat héa (PFAM), amit cua
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axit béo polyhydroxy alkyl, hodc cic din xudt N-axyl N-alkyl cta glucosamin
(glucamit, GA, hoic glucamit ctia axit béo, FAGA), ciing nhu 14 cac san phim

san c6 dudi tén thuong mai SPAN va TWEEN, va hon hop ciia chiing.

Cac vi du khong gidi han vé chét hoat dong bé mit ban cuc bao g@)m
amin oxit (AO) nhu alkyldimetylaminoxit, N-(coco alkyl)-N, N-dimetylamin
oxit va N-(tallow-alkyl)-N,N-bis(2-hydroxyetyl)amin oxit, alkanolamit cua

axit béo va alkanolamit cda axit béo etoxy hoda, va hon hop ctua chung.

Céc vi du khong gidi han v& chét hoat dong bé mit ion ludng tinh bao
gbm betain, alkyldimetylbetain, va sulfobetain, va hén hgp cua chung.

Hop phan hosc chét tao phirc

Ché phidm tay rira c6 thé chtra hop phén tiy rira hodc chit tao phic
nhu zeolit, diphosphat, triphosphat, phosphonat, cacbonat, xitrat, axit nitrilot-
riaxetic, axit etylendiamintetraaxetic, axit dietylentriaminpentaaxetic, axit al-
kyl- hodc alkenylsucxinic, céc silicat hoa tan hodc silicat phan 16p (vi du,
SKS-6 do Hoechst cung cip) v6i luong nam trong khoang tir 0 dén 65%.

Trong ché phdm rira bét, lugng hop phdn nay thudng nam trong
khoang tlr 40 dén 65%, cu thé 12 nim trong khoang tlr 50 dén 65%. Dic biét
13, hop phén va/hodc ddng hop phén c6 thé 14 chét tao chelat ma tao phic voi
Ca va Mg hoa tan trong nudc. Vi du khong gidi han vé hop phan bao gdm ze-
olit, diphosphat (pyrophosphat), triphosphat nhu natri triphosphat (STP hoéc
STPP), cacbonat nhu natri cacbonat, silicat hoa tar: nhu natri metasilicat, sili-
cat phan 16p (vi du, SKS-6 do Hoechst cung cip), etanolamin nhu 2-
aminoetan-1-ol (MEA), iminodietanol (DEA) va 2,2°,2”-nitrilotrietanol
(TEA), va carboxymetylinulin (CMI), va hdn hop ctia ching.

Ché phém tiy rtra c6 thé chira mot minh dong hop phén, hoac két hop
v6i hop phén, vi du hop phén zeolit. Cac vi du khong gidi han vé dong hop
phin bao gébm homopolyme ciia polyacrylat hodc copolyme cia né, nhu
poly(axit acrylic) (PAA) hodc copoly(axit acrylic/axit maleic) (PAA/PMA).
Céc vi du khong gidi han khéc bao gém xitrat, chit tao chelat nhu aminocar-
boxylat, aminopolycarboxylat va phosphonat, va axit alkyl- hodc alkenylsucx-

inic. Céac vi du cu thé khac bao gém axit 2,2’,2”-nitrilotriaxetic (NTA), axit
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etylendiamintetraaxetic (EDTA), axit dietylentriaminpentaaxetic (DTPA), ax-
it iminodisucxinic (IDS), axit etylendiamin-N,N’-disucxinic (EDDS), axit
metylglyxindiaxetic (MGDA), axit glutamic-N,N-axit diaxetic (GLDA), 1-
hydroxyetan-1,1-diylbis(axit phosphonic) (HEDP), etylendia-
mintetrakis(metylen)tetrakis(axit phosphonic) (EDTMPA), dietylentri-
aminpentakis(metylen)pentakis(axit phosphonic) (DTPMPA), axit N-(2-
hydroxyetyl)iminodiaxetic (EDG), axit aspartic-N-axit monoaxetic (ASMA),
axit aspartic-N,N-axit diaxetic (ASDA), axit aspartic-N-axit monopropionic
(ASMP), axit iminodisucxinic (IDA), axit N-(2-sulfometyl) aspartic (SMAS),
axit N-(2-sulfoetyl) aspartic (SEAS), axit N-(2-sulfometyl) glutamic (SMGL),
axit N-(2-sulfoetyl) glutamic (SEGL), axit N-metyliminodiaxetic (MIDA),
axit a-alanin-N,N-diaxetic (a-ALDA), axit serin-N,N-diaxetic (SEDA), axit
isoserin-N,N-diaxetic (ISDA), axit phenylalanin-N,N-diaxetic (PHDA), axit
anthranilic-N,N-axit diaxetic (ANDA), axit sulfanilic-N,N-axit diaxetic
(SLDA), axit taurin-N,N-diaxetic (TUDA) va axit sulfometyl-N,N-diaxetic
(SMDA), N-(hydroxyetyl)-etylidendiamintriaxetat (HEDTA), dietanolglyxin
(DEQG), dietylentriamin penta (axit metylen phosphonic) (DTPMP), ami-
notris(metylenaxit phosphonic) (ATMP), va hon hgp va mubi ctia chung. Cac
hop phan va/hodc cac ddng hop phan duoc ldy lam vi du khac dwgc mo ta
trong WO 09/102854, US 5977053.

Polyme

Ché phim tiy rtra c6 thé chira mot hogc nhiéu polyme. Vi du vé cac
polyme nay la cacboxymetylxenluloza, poly(vinylpyrolidon), poly(etylen gly-
col), poly(rugu vinylic), poly(vinylpyridin-N-oxit), poly(vinylimidazol), pol-
ycacboxylat nhu polyacrylat, copolyme cuia axit maleic/acrylic va copolyme

cta lauryl metacrylat/axit acrylic.
Ha tiy tring

Ché phim tiy rtra c6 thé chira hé tdy tring, ma c6 thé chira ngudn
H,0, nhu perborat hodc percacbonat, ma co thé duoc tron voi chit hoat hoa
tdy tring tao peraxit nhu tetraaxetyletylendiamin hoic nonanoyloxyben-
zensulfonat. Theo cach khéac, hé tdy tring c6 thé chira peroxyaxit cia loai

amit, imit, hodc sulfon chéng han.
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Céc thanh phan hé tiy tréing thich hop bao gdm chét xuc tc tdy tring,
chit tiy quang hoc, chat kich hoat tiy tréng, cac ngudn hydro peroxit nhu na-
tri percacbonat va natri perborat, peraxit dugc tao phéi va hon hgp cua ching.
Peraxit dugc tao phdi thich hop bao gém, nhung khong chi gidi han ¢, axit
peroxycarboxylic va mudi, axit percarbonic va mudi, axit perimidic va muéi,
axit peroxymonosulfuric va mubi, vi du, Oxon (R), va hén hop cua chung.
Céc vi du khéng gi6i han vé& hé tiy tring bao gdm hé tdy tring dua trén perox-
it, ma co thé bao gé)m, vi du, mubi vo co, bao gém mudi kim loai kiém nhu
mudi natri ctia perborat (thuong 13 mono- hodc tetra-hydrat), cac mudi
percacbonat, persulfat, perphosphat, persilicat, két hop véi cac cht kich hoat
tdy tring tao peraxit. Chat tiy quang hoc thich hop c6 thé 1a kém phtaloxyanin
dugc sulfonat héa. Chat kich hoat tiy tréng thich hop bao gbém 4-
(dodecanoyloxy)benzensulfonat (LOBS), 4-(decanoyloxy)benzensulfonat, 4-
(decanoyloxy)benzoat (DOBS), 4-(3,5,5-trimetylhexanoyloxy)benzensulfonat
(ISONOBYS), tetraaxetyletylendiamin (TAED) va 4-
(nonanoyloxy)benzensulfonat (NOBS), va/hodc cac chit dugc mé ta trong
W098/17767. Theo cach khac, hé tay tréng c6 thé chira peroxyaxit loai amit,
imit, hodc sulfon. Hé tiy tring ciing c6 thé chua peraxit nhu axit 6-
(phtaloylamino)percapronic (PAP). Hé tiy tring ciing c6 thé bao gdm chét xuc
tac tiy trang. Theo mot vai phuong 4n thanh phan tay rira c6 thé 1a chat xuc tac

hitu co dugc chon tir nhém bao gom chét xuc tac hitu co c6 cong thic sau:

(iii) va hdn hop cia chang; trong d6 mdi R' doc 18p 1a nhom alkyl
mach nhénh c6 tir 9 dén 24 nguyén tir cacbon hodc nhém alkyl c6 tir 11 dén
24 nguyén tit cacbon, tot hon 1a m&i R' doc 14p 12 nhém alkyl mach nhanh cé
tir 9 dén 18 nguyén tir cabon hodc nhém alkyl mach nhanh cé tir 11 d&én 18
nguyén tir cacbon, t6t hon néu mdi R ddc 1ap dugc chon tir nhém bao gém 2-
propylheptyl, 2-butyloctyl, 2-pentylnonyl, 2-hexyldexyl, n-dodexyl, n-
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tetradexyl, n-hexadexyl, n-octadexyl, iso-nonyl, iso-dexyl, iso-tridexyl va iso-
pentadexyl. Cac hé téy tréng duoc léy lam vi du dugc mo ta, vi du, trong
W02007/087258, WO2007/087244, W0O2007/087259, WO2007/087242.

Chét ting tan 1a hop chit ma hoa tan cac hop chit ky nuée trong dung
dich nuéc (hodc nguoc lai, cac chét phan cuc trong méi trudng khong phan
cuc). Thong thuong, chét ting tan c6 ca dic tinh ua nudce va ky nudc (cling
duge goi 1a cée dic tinh ludng tinh nhu duge biét dén tir céc chét hoat dong
bé mat); tuy nhién cAu tric phan tr cla chit ting tan thuong khéng c6 kha
nang tu td hop tu phét, vi du xem tai liéu Hodgdon and Kaler (2007), Current
Opinion in Colloid & Interface Science 12: 121-128. Chét ting tan khong thé
hién ndng d6 téi han trén mitc ma qua trinh tu td hop dién ra, nhu duoc thiy &
chét hoat dong bé mit va lipit tao mixen, 16p méng hodc pha meso dugc xac
dinh 8 khéc. Theo céch khac, nhidu chit tang tan thé hién qua trinh t0 hop
kiéu lién tuc, trong d6 kich thuéc cua cac khdi t hop tang 1én khi néng do
ting. Tuy nhién, nhiéu chét ting tan lam thay ddi dic tinh pha, do 4n dinh, va
cac dac tinh keo ctia hé chua cac chit c¢6 dic tinh phan cuc va khong phéan
cuc, bao gdm hdn hgp chtra nudc, diu, chit hoat dong bé mat, va polyme.
Chét ting tan thuong dugc st dung trong cac nganh cong nghiép tir dugc
phidm, chdm séc ca nhén, thyc phim, dén cac tmg dung k¥ thuét. St dung chét
tang tan trong ché phim tiy rira 1am cho céc ché phdm chtra chét hoat dong bé
mit ddm dic hon (nhu trong qué trinh lén nudce tiy rira bang cach loai nuéc)
ma khong gy ra hién tuong khong mong mudn nao nhu tach pha hoic do
nhét cao.

Ché phém tdy rira c6 thé chira chat tang tan v&i lwong nam trong khoang
tr 0 dén 5% trong lugng, nhu tir 0,5 dén 5%, hoic tir 3% dén 5%. Vi du
khong gidi han vé chét ting tan bao gdm natri benzen sulfonat, natri p-toluen
sulfonat (STS), natri xylen sulfonat (SXS), natri cumen sulfonat (SCS), natri
xymen sulfonat, amin oxit, rugu va polyglycolete, natri hydroxynaphtoat, natri

hydroxynaphtalen sulfonat, natri etylhexyl sulfat, va hdn hop clia chung.
Céc chit nhuém mau vai

Ché phim tiy rira theo séng ché ciing c6 thé chira cac chat nhudm

mau vai nhu thudc nhudm ho#ic chat mau ma néu dugc bao ché trong ché
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phim tiy rira c6 thé bam 1én vai néu vai nay duoc tiép xuc véi nudc rira chira
ché phdm tiy rira ndy do d6 lam thay @i sic thai mau sic clia sgi thong qua
su hip thu/su phan xa 4nh séng nhin thdy. Chat lam tring huynh quang phat
ra 4nh séng nhin thiy nao d6. Nguoc lai, cac chit nhuém mau vai lam thay
dbi sic thai mau sic ctia bé mit vi chung hap thy it nhit mét phan cla phd
4nh séng nhin thdy. C4c chat nhudm mau vai thich hop bao gdm thudc nhudm
va céc thé lién hop thube nhudm-dat sét, va cling c6 thé bao gdm chét mau.
Thubc nhudm thich hop bao gdm céc thudc nhudm phén tir nhé va thudc
nhuém polyme. Céc thudc nhudm phén tr nhé thich hgp bao gbm céc thude
nhuém phén tir nhé duge chon tir nhém bao gdm cac thubc nhudm thudc bang
phén loai chi s6 mau (Colour Index-C.1.) néu trong tai liéu Direct Blue, Direct
Red, Direct Violet, Acid Blue, Acid Red, Acid Violet, Basic Blue, Basic Vio-
let and Basic Red, hodc hdn hop cta ching, vi du nhu dugc md ta trong
W02005/03274, WO2005/03275, W(G2005/03276 va EP1876226 (dugc dua
vao day bing cach vién dan). Tét hon néu ché phdm tiy rira chira chat nhuém
mau vai v6i luong ndm trong khoang tir 0,00003% trong luong dén 0,2%
trong lugng, tir 0,00008% trong lugng dén 0,05% trong luong, ho#ic thim chi
tir 0,0001% trong lugng dén 0,04% trong lugng chét nhudm mau vai. Ché
phim nay c6 thé chira chit nhuém mau vai véi lugng nim trong khoang tir
0,0001% trong lugng dén 0,2% trong lugng, ché phim nay dic biét duge wu
tién néu & dang tai nhoé lidu don vi. Cac chit nhudém mau thich hop ciing duoc
md ta trong WO 2007/087257, WO2007/087243.

Ché phim tay rta

Hat enzym co6 thé duoc chira trong ché phém tdy rira dang hat dugc
didu ché nhu dugc md ta trong WOG9/092699, EP1705241, EP1382668,
WO07/001262, US6472364, W0O04/074419 hoac WO09/102854. Cac ché
phém tdy rira hitu dung khic dugc md ta trong WO09/124162,
WO009/124163, WO09/117340, WO09/117341, WO009/117342,
WO009/072069, WO009/063355, = WO09/132870, WO009/121757,
WO009/112296, WO009/112298, WO009/103822, WO009/087033,
W009/050026, W009/047125, WO009/047126, WO009/047127,
WO009/047128, W009/021784, WO009/010375, W009/000605,
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W009/122125, WO09/095645, WO009/040544, WO009/040545,
W009/024780, W009/004295, WO009/004294, WO09/121725,
WO009/115391, WO009/115392, WO09/074398, WO09/074403,
W009/068501, WO09/065770, WO009/021813, W009/030632,
WO009/015951, WO02011025615, WO2011016958, WO2011005803,
WO02011005623, WO02011005730, WO2011005844, WO02011005904,
W02011005630, WO2011005830, WO2011005912, WO2011005905,
WO02011005910, WO2011005813, WO02010135238, W0O2010120863,
WO02010108002, WO2010111365, WO2010108000, WO2010107635,
WO02010090915, W0O2010033976, © W0O2010033746, WO2010033747,
W02010033897, WO2010033979, WO2010030540, WO2010030541,
WO02010030539, WO02010024467, WO02010024469, WO2010024470,
W02010025161, WO02010014395, WO02010044905, WO2010145887,
W02010142503, WO02010122051, WO02010102861, WO2010099997,
W02010084039, WO02010076292, WO02010069742, WO2010069718,
WO02010069957, WO02010057784, WO2010054986, W0O2010018043,
W02010003783, WO2010003792, WO2011023716, WO2010142539,
WO02010118959, WO2010115813, WO02010105942, WO2010105961,
W02010105962, WO02010094356, W0O2010084203, WO2010078979,
W02010072456, WO0O2010069905, WO2010076165, W02010072603,
WO02010066486, W0O2010066631, WO2010066632, WO2010063689,
W02010060821, W0O2010049187, W0O2010031607, hoac WO2010000636.

Vi du thwe hién sing ché
Vidu 1:

Ché phém dién hinh 13 hat T dich chuyén cao nhu dugc téng hop
trong vi du 1 néu trong WO 2004/003188 (Int’l Appl. No.
PCT/DK03/000456) (chtra enzym, Na-sulfat, soi xenluloza, canxi cacbonat va
chét két dinh, vi du sucroza hogc dextrin) trong d6 18i c6 cong thirc sau (%

trong lugng cda hat kho khong duge bao):
e 2% trong luong Na-thiosulfat hodc 2% trong luong methionin

e 5% trong luong magie sulfat heptahydrat
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o 2% trong lugng Na-xitrat dihydrat

e 0,5% trong lugng axit xitric monohydrat (dén d pH trong thitc &n chan nudi

dam dic chita enzym ndm trong khoang tir 4,5 dén 5)

T6t hon néu céc chat lam 6n dinh nay dugc bo sung vao dich co en-
zym chtra nudc trude khi tao hat.

Sau khi tao hat va séy kho, 25% trong luong (% trong luong cla hat
kho khoéng duoc bao) 1dp bao Na-sulfat duge st dung trong cac diéu kién do
am tuong d6i (khoang 50% trong lugng RH trong khong khi bén ngoai) trong
tdng s6i (vi du nhu duoc san xuit trong vi du 4 cia WO03/000456). Mot
mang méng bén ngoai lam giam bui va 16p 16t con duge st dung trong ting
s61 (vi dy, PEG4000, kaolin va TiO,).

Hoat tinh con lai dugc dua trén phén tich dic tinh rira, tic 13 50% hoat
tinh con lai cho biét ring dic tinh gidt sau khi bao quan tuong Ung voi dic
tinh gigt ctia ché phim ty rira khong dugc bao quan c6 50% lidu enzym. Sau
1 tudn bdo quan & nhiét do 37°C va 70% trong lugng RH ché phim tiy rira
chtra chét tdy tring, hoat tinh con lai thuong thdp hon 10% trong luong néu
mot trong s6 céc ky thuat lam 6n dinh duoc loai bé, va thuong > 75% trong
lugng néu ca bén k¥ thuat déu cé mat. Dic tinh giat dugc danh gia nho robot
giat mini (60ml dung dich nuéc giit) véi ché phim tdy rira chira chit tay tring
nho d9 cimg ciia nudce 1a 15°dH, gidt & nhiét d6 40°C trong 30 phut, lidu ché
pham tiy rira 1a 5g/1 va do do phéan xa (460nm trén phd quang ké Zeiss) trén
mau véi c6 chira tinh bt gao (CS-28 from CFT of Holland).

Vidu2:

Hat amylaza dugc tong hop véi thanh phén sau. Luong yduqc thé hién
1a so v6i hat thd (khong duge bao). Hat dugc téng hop bing phuong phap tao

hat c6 tdc d6 dich chuyén cao va dugc bao bang phuong phap bao ting sdi.
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Thanh phan

Khoang thong thuong
(% trong lugng/trong lugng
cua téng lugng hat duoc bao)

Lai

Soi xenluloza 8%

Chét két dinh cacbohydrat (vi dy, dextrin va/hodc 501
0

sucroza)

Puogc bd sung dén 100%

NaSO4 Khoang 70% (ngoai trir 16p
bao)

CaCoO; (tuy v) 0-5%

Na-thiosulfat hodc Methionin 1,5%

Na-xitrat 1,5%

Axit xitric 0,4%

MgSQO4-7H,0 4%

Dich c6 enzyme Stainzyme

1-3% (chét rin)

Lép bao
Lép bao 1
Na,SO4 20-30%
Titan 1%
Dextrin (tuy y) 0-1%
Lép bao 2
Kaolin 1%
PEG-4000 1%
Vidu 3:

Mot s6 hat enzym duogc diéu ché bang cach tron enzym va cac chét

lam n dinh nhu duge thé hién trong bang dudi day va tao hat trong may tron.

L6p bao mudi va 16p bao phim dugc sir dung nhu d3 néu. Sau d6, mdi hat

duoc bd sung vao ché pham tiy rira lam trang dang hat va dugc bao quan &

nhiét d6 37°C, do 4m tuong di 70%. Cac enzym duoc thir nghiém 13 hai bién

thé ctia amylaza c6 ngudn gbe tir Bacillus (lan luot duogce goi la amylaza X va

Y). Luong céc 16p bao dugc thé hién & dang % trong luong so voéi trong

lugng cua 16i. Lép bao phim duoc sir dung véi lugng bing 3% trong luong
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ctia 16i. Lép bao phim bao gdm Sepifilm LP030 (mot hdn hop chira hyprome-
loza (HPMC) lam polyme tao phim, xenluloza vi tinh thé (MCC) va axit stea-

ric).

Cac hat amylaza dugc tong hop 1a céac hat T dich chuyén cao nhu
trong vi du 2 cia WO 2004/003188 (dwa vao dich c6 amylaza chira nuéc, soi
xenluloza va Na-sulfat 1am chét don). Sau khi tao hat va lam khé cac 16p bao
Na-sulfat duoc str dung (tir dung dich Na-sulfat) trong tang soi.

D6 6n dinh cua hat trong qua trinh bao quan dugc dénh gia bing cach
xac dinh ddc tinh gidt sau khi bao quéan trong 3 ngay va 7 ngdy. Céc két qua
dugc thé hién dusi day (sb liéu vé& d6 én dinh trong qua trinh bao quan dua
vao dic tinh giit dugc thé hién & dang % hoat tinh con lai nhu duoc md ta

trén day).
Chét én dinh trong . L6p bao | Déc tinh gidt con lai
ID | Enzym . Lép bao . )
161 phim sau khi bao quan
3% Sepi- 3 o
X 7 ngay
film ngay

Amylaza | 2% Na-thiosulfat
A 40% Na-sulfat cod 60% (<60%)
X 5% Mg-sulfat 7H,0

2% xitrat
Amylaza e .
B 0,5% axit xitric 30% Na-sulfat céd - 40%
5% Mg-sulfat 7H,0 '

Amylaza | 2% xitrat

C 30% Na-sulfat Cé - 0%
X 0,5% axit xitric o Na-sulla © °
2% Na-thiosulfat
Amylaza | 2% xitrat
D e 25% Na-sulfat Co 100% 100%
X 0,5% axit xitric
5% Mg-sulfat 7H,0
2% Xystein
Amylaza | 2% xitrat )
E L 25% Na-sulfat Cé 100% 100%
Y 0,5% axit xitric
5% Mg-sulfat 7H,0
2% Na-thiosulfat
Amylaza ) .
F v 2% xitrat 25% Na-sulfat Cé 100% 100%

0,5% axit xitric
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5% Mg-sulfat 7H,0O
2% Methionin
Amylaza | 2% xitrat .
G v 0.5% axit xitric 25%: Na-sulfat khong 100% 100%
D70
5% Mg-sulfat 7H,0
2% xitrat
Amylaza L )
H v 0,5% axit xitric 25% Na-sulfat Cé 0%
5% Mg-sulfat 7H,O
2% Na-thiosulfat
Amyl 2% xitrat
I fy‘aza o Xt ra‘ L khong khong 2%
Y 0,5% axit xitric
5% Mg-sulfat 7H,O
2% Xystein
Amyl 2% xitrat
J mylaza P X ra- . khong khong 8%
Y 0,5% axit xitric
5% Mg-sulfat 7H,O
0,5% Methionin
Amylaza | 2% xitrat
K z{ - . ;’(V - 25% Na-sulfat | khong 85%
,5% axit xitric
5% Mg-sulfat 7H,0
0,5% Methionin
. 25% Na-sulfat
Amylaza | 2% xitrat .
L L. 0,15% khong 100%
Y 0,5% axit xitric
FGSO4,7H20
5% Mg-sulfat 7H,0

Céac két qua nay chimg to tac dung hiép ddng cta viéc bd sung chét

khir/chit chéng oxy héa, cation da héa tri, mot lwong nhé thanh phin dém c6

tinh axit, va viéc st dung 16p bao mudi. Do d6, so sanh cac két qua cua cac

hat B va C cho thay hi€u qua cuia viéc bo sung cation da hoa tri; so sanh cac

két qua ctia cac hat A va D cho thdy hidu qua ctia viéc bd sung mot luong nhod

thanh phén dém c6 tinh axit; so sanh cac két qua ctia cac hat B va D hodc so

sanh céc két qua cua céc hat G va H voi E va F cho thay hi€u qua cua viéc bo

sung chét khir/chdt chdng oxy héa; va so sanh cac két qua cua cac hat [ va J

véi E va F cho thdy hiéu qua clia viée sir dung 16p bao mudi. Hat G cho thiy

rdng ciing ¢ thé thu dugc hiéu qua lam 6n dinh t6t ma khéng cén 16p bao
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phim. Hat K va J cho thiy hiéu qua cta viéc bd sung chit xtc tac phan hiy

peroxit vao 16p bao mudi.
Vi du 4:

Hat xenlulaza dugc tdng hop & dang hat T chuyén dich cao nhu trong
vi du 2 cia WO 2004/003188 (dua trén cac soi xenluloza va Na-sulfat lam
chét dén) va bao gdm céc chét 1am 6n dinh dudi day trong 18i (% trong lugng
cua hat kho khong dugc bao):

e 2% Na-thiosulfat

e 5% Magie sulfat heptahydrat

e 2% Na-xitrat dihydrat

e 0,5% Axit xitric monohydrat (déﬁ do pH trong thurc an chan nudi dadm dac
chira enzym nim trong khoang tir 4,5 dén 5)

Céc chét 1am 8n dinh duoc bd sung vao dich c6 enzym chira nuéc
trudce khi tao hat.

Sau khi tao hat va 1am khd 27% trong lugng (% trong lugng cua hat
kho khdng dugc bao) Na-sulfat:TiO, c6 ty 1€ 25:2 trong lugng/trong luong
16p bao dugc sir dung (tr dung dich Na-sulfat:TiO;mudce c6 ty 1€ 25:2:73)
trong tang sdi. Mot mang méng bén ngoai 1am giam buyi va 16p 16t con duoc
st dung trong ting so6i (2,5% PEG4000:TiO, c6 ty 1€ 1:1 trong lugng/trong
lugng).

Mot phan hat khéng dugc bao duge bao sép trong may tron véi 8%
PEG4000 d3 nong chay va 14% TiO,:Canxi cacbonat co ty 1€ 1:3 trong
lugng/trong luong.

Vi du 5 (d6i chimg):

Hat xenlulaza duoc téng hop ¢ dang hat T chuyén dich cao nhu trong
vi du 2 cia WO 2004/003188 (dua trén cac sgi xenluloza va Na-sulfat lam
chét don) ma khong can b sung cac chét 1am 6n dinh.

Sau khi tao hat va séy kho 27% trong luong (% trong lugng cua hat
kho khong duoc bao) 16p bao Na-sulfat:TiO, c6 ty 1€ 25:2 trong lugng/trong
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lwong dugc st dung (tir dung dich Na-sulfat:TiO,:mnuée ¢ ty 1€ 25:2:73) trong
tang s6i. MOt mang moéng bén ngoai lam giam buyi va 16p 16t con duge su
dung trong tang s6i (2,5% PEG 4000:TiO, c6 ty 1¢ 1:1 trong lugng/trong
lugng).

Mot phén ciia hat khong dugc bao duge bao trong may tron bang 8%
PEG4000 dd néng chay va 14% TiO,:canxi cacbonat c6 ty 1€ 1:3

Do 4n dinh cua ché phim ty ra chta chét tiy tring chira 4 loai hat
thu dugc tir vi du 4 va 5 dugc thir nghi¢m trong 8 tudn & nhiét 6 37°C va do
4m twong ddi 55% (hoat tinh con lai dugc danh gia bang thir nghiém xenlula-

za chudn):

ID Céc chét 1am dn dinh | Lop bao | % hoat tinh con
| trong 101 lai
Lép bao mudi néu trong vi Co Na- 70%

du4 sulfat

Lép bao sap néu trong vi Co Sap 3%
du4d

Lép bao mudi néu trong vi Khong Na- 28%
dus sulfat

Lép bao sap néu trong vi Khong Sap 7%
dus

C6 thé thiy ring viéc bd sung céc chét 1am 6n dinh vao hat dugc bao
sap trén thuc t& lam giam do 6n dinh dén mot mirc dd nao dé, trong khi do bd
sung céc chét 1am n dinh vao hat dugc bao mudi 1am céi thién dang ké dd 6n
dinh. Hat c6 ca chét 1am 6n dinh va 16p bao mudi c¢6 dd én dinh t6t hon déng

ké so vdi cac mau khac.
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Vidu6:

Hat proteaza kiém dugc téng hop & dang hat T chuyén dich cao nhu
trong vi dy 2 cuia WO 2004/003188 (dwa vao proteaza duoc séy phun, soi
xenluloza va Na-sulfat 1am chét don) véi cac chét lam 6n dinh sau trong 16i

(% trong luong cta hat kho khong duge bao):
° 0,7% Na-thiosulfat
o 5% Magie sulfat heptahydrat
o 2,1% Na-xitrat dihydrat
. 0,5% Axit xitric monohydrat
Céc chit 1am 6n dinh dugc bd sung vao dung dich tao hat (nudc) trude
khi tao hat.

Sau khi tao hat va sdy kho 27% trong luong (% trong lugng cua hat
khd khong dugc bao) 16p bao Na-sulfat:TiO,:dextrin c6 ty 1& 25:1:1 trong
luong/trong lugng duge st dung (co ngudn goc tir dung dich Na-sulfat:
TiO,:dextrin:nudc c6 ty 1€ 25:1:1:73) trong tAng s6i. Mot mang mong bén
ngodi 1am gidm bui va 16p 16t con duge su dung trong tAng soi (2,0%
PEG4000:TiO,:Kaolin c6 ty 1& 4:3:3 trong luong/trong luong).

Vi du 7 (d6i chimg):

Hat proteaza kiém dugc téng hop & dang hat T chuyén dich cao nhu
trong vi du 2 cia WO 2004/003188 (dwa vao proteaza dugc sdy phun, soi
xenluloza va Na-sulfat 1am chét don) véi cac chét lam 6n dinh dudi day trong

181 (% trong lugng ctia hat kho khdng duge bao):
° 0,7% Na-thiosulfat

Chéit 1am 6n dinh nay dugc bd sung vao dung dich tao hat (nudc)
trude khi tao hat.

Hat khong duogc bao duge bao trong may tron bing 6% PEG4000 da
néng chay va 14% TiO,:canxi cacbonat c6 ty 1€ 1:1.

D5 6n dinh cia ché phém téy rira chira chit téy tréng chtra hai loai hat
thu duoc tir vi du 6 va 7 dugc thir nghiém trong 2 tuan & nhiét d6 37°C va do
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4m twong dbi 70% (hoat tinh con lai dugc danh gia bing thir nghiém proteaza

chuén):

ID Chét 1am 6n dinh Ldp bao | % hoat tinh con
trong 161 lai

L6p bao mudi néu trong cod Na- 91%

vidu 6 sulfat

Lép bao séap néu trong vi khong Sap 16%

du?7

Hbn hop chit 1am 6n dinh va 16p bao mudi 1am ting dang ké d6 6n

dinh cua proteaza trong qua trinh bao quan.
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YEU CAU BAO HQ
1. Hat chtra 181 va 16p bao bao vé, trong do:

a) 16i chira enzym la amylaza, lipaza, proteaza, xenlulaza, mananaza hoac
pectat lyaza voi luong nam trong khoang tir 0,0005 dén 50% trong luong kho

so voi 161, va

b) 16i ho#c 16p bao chira thiosulfat hodc methionin voi lugng ndm trong

khoang tir 0,1 dén 10% trong luong so v6i 13i, va

¢) 161 chira mudi ctia Mg hodc Zn véi luong nam trong khoang tir 0,1 dén 15%

trong luong dudi dang mudi khan so voi 181, va

d) 161 hodc 16p bao chira thanh phan dém c6 tinh axit 1a hon hop cua axit xitric
va xitrat voi lugng ndm trong khoang tir 0,1 dén 10% trong lugng so voi 18,

va

e) 16p bao chira mudi, trong do6 16p bao nay chiém tir 5 dén 70% trong luong
so v6i 16i va chutra lugng it nhat 60% trong lugng cla mudi ¢6 do am khong
ddi & nhiét d6 20°C la it nhat 1a 60%.

2. Hat theo diém 1, trong d6 enzym la amylaza

3. Hat theo diém bat ky trong so cac diém néu trén, trong d6 mudi cua cation

da hoa tri 12 magie sulfat hodc kém sulfat.

4. Hat theo diém bat ky trong s6 cac diém néu trén, trong do6 mudi cia cation
da hoa tri c6 mat véi luong nim trong khoang tir 0,1 dén 15% & dang muodi
khan tinh theo trong lugng so vdi 181, hodc véi lugng nam trong khoang tur

0,02 dén 6% & dang cation da hoa tri tinh theo trong luong so v6i 18i.

5. Hat theo diém bt ky trong s6 cac diém néu trén, trong d6 thanh phan dém
c6 tinh axit ¢6 mat v6i lugng nam trong khoang tir 1 dén 5% trong luong so

voi 161

6. Hat theo diém bt ky trong sé cac diém néu trén, trong d6 mudi trong 16p
bao c6 dd Am khong ddi it nhat 1a 80%.
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7. Hat theo diém bAt ky trong s cac diém néu trén, trong d6 16p bao chira
mudi véi lugng it nhét 14 75% trong luong, cu thé 14 it nhat 95% trong luong.

8. Hat theo diém bAt ky trong s cac diém néu trén, trong d6 16p bao chura

muoi natri sulfat.

9. Hat theo diém bét ky trong sb cac didm néu trén, trong d6 16p bao chiém tir
10 dén 50% trong lugng so véi 161, cu thé 12 10 dén 30% trong luong so véi

161.

10. Hat theo diém bit ky trong s6 cac diém néu trén, trong dé hat nay con
chira 16p bao bd sung trén mit ngoai ciia 16p bao chira mudi, trong d6 16p bao
bb sung ndy chira chét tao mang, cu thé 1a polyetelen glycol, hydroxypropyl
metyl xenluloza (HPMC hogc MHPC), hogc rugu polyvinylic (PVA).

11. Ché phém tdy rira dang hat chtra chit hoat dong bé mit va hat theo diém

bat ky trong so cac diém néu trén.

12. Ché phdm tay rira theo diém 11, trong d6 ché phdm nay con chira hé thy

tréng bao gbém ngudn H,0,.
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