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(54) COPOLYME, CHAT TAO GEL DAU CHUA COPOLYME, CHE PHAM GEL
DAU CHUA CHAT TAO GEL DAU VA MY PHAM CO LIEN QUAN
(57) Sang ché dé cap dén copolyme duoc st dung 1am chét tao gel dau, v6i copolyme nay,
c6 thé diéu ché dugc ché pham gel dau 6n dinh.
Copolyme theo sang ché dugc dic trung bang viéc chira monome ky nudc duoc biéu thi
bang cong thirc chung (1) dudi ddy va monome ua nuéc dugc biéu thi bang cong thirc
chung (2) duéi day va/hoic duoc biéu thi bang cong thic chung (3) dudi day.

Céng thire chung (1):
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trong do, R!, R2, R3, R4, R’ va R 1a nhu duoc xac dinh trong ban mo ta.
Sang ché con dé cap dén chat tao gel dau chira copolyme, ché pham gel dau chira chat
tao gel dau va my pham co lién quan.
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Linh vwc k§ thuét dwoc dé cap

Sang ché dé cap dén copolyme, va cu thé 13, dé cap dén copolyme dé tao ra ché
phdm gel diu n dinh, trong d6 copolyme nay dong vai trd 12 chét tao gel dau.
Tinh trang k§ thuit ciia sang ché

Thong thuong, cac ché phém gel dau dugc st dung trong nhiéu linh vuec, chfmg
han nhu trong linh virc m§ phdm va linh vire thuc pham, trong dé chét tao gel dau thuong
duoc sir dung dé tao ra ché phdm gel diu nhu vay ma chira cic dau.

Vi du, cac chit béo va cac dau chira it nhat 70% khdi lugng triglyxerit thu dugc
tir hdn hop axit palmitic va axit behenic, trong do ty 1& khéi lugng giita mdi axit 14 30:70
dén 70:30, va trj s6 iot ctia no 1a 10 hodc nho hon, duge st dung lam chét tao gel dau
(Tai li¢u patent 1).

Tuy nhién, d6 dn dinh cta ché phim gel dau nay va dic biét 1a do 6n dinh nhiét
dd cua cac ché phém gel diu néu trén van can duoc cai thién thém nita.

Tai liéu patent: Tai liéu patent 1: Cong bb don yéu cau cép patent Nhat Ban chua
dugc tham dinh s6 2008-133358.

Ban chét k§ thuit cia sang ché

Sang ché duoc tao ra xét trén linh vuc k¥ thuat thong thuong da dugc mo ta trén
day, va van dé can duogc giai quyét 1a d 6n dinh cta ché phdm gel dau, va liéu copolyme
méi c6 thé cai thién cac dic tinh dn dinh nay don gian chi bang cach diéu chinh ty phan
ctia cic monome tuwong tng (dé tao thanh copolyme).

Tac gia sang ché va cac cong su khi nghién ctru k¥ ludng dé giai quyét cac van dé
vé do on dinh néu trén da phat hién ra réng copolyme, chira cA monome ky nudc dic
trung va monome wa nudce dac trung, da dat dugc, tir do tao ra ché pham gel dau cuc ky
6n dinh; va hoan thanh sang ché mét cach thanh cong.

Cu thé 13, copolyme theo sang ché chira monome ky nuéc c6 cong thirc héa hoc
chung (1) dudi ddy va monome wa nude c6 cong thirc chung (2) dudi day hodc cong thirc
chung (3) dudéi day.

Cong thire chung (1):
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© R? (1)

OR
Trong cong thuce (1), R! 1a nhom alkyl mach thing hodc mach nhanh, c6 16 dén
22 nguyeén tir cacbon. R? 1a nguyén ti hydro hodc nhém metyl.
Cong thire chung (2):

© R 2)

OR3
Trong cong thirc (2), R® dugc chon tir nhom bao gdm nguyén tir hydro, nhém
glyxeryl, nhém hydroxyalkyl c6 chudi cacbon mach thing hoic mach nhanh c6 tir 1 dén
4 nguyén tr cacbon, va nhom polypropylen glycol ( -(CsH¢O)sH, trong do n la s6
nguyén bang tir 2 dén 10). R* 1a nguyén tir hydro hoic nhém metyl.

Cong thirc chung (3):
RS

H
%\Yf NR8 (3)
O
Trong cong thirc (3), R® 12 nguyén tir hydro hodc nhém metyl. R® 1a nhoém alkyl
mach thing, nhém alkyl mach nhanh; nhém hydroxyalkyl, trong d6 mdi nhom nay cé 1

dén 4 nguyén tir cacbon; hoic 1a phén tir thé c6 cong thire chung (4) dudi day.

Cong thtrc chung (4):

2

Lién quan dén copolyme néu trén, tot hon 14 monome ua nuéc dugc biéu thi bang
cong thirc chung (1) 14 monome dugc chon tir nhom bao gdm xetyl (met)acrylat, stearyl
(met)acrylat, va behenyl (met)acrylat.

Lién quan dén copolyme néu trén, tot hon 12 monome ua nuée duge biéu thi bang
cong thic chung (3) 1a monome dugc chon tr nhéom bao gdbm N-(2-hydroxy-
etyl)acrylamit, N-isopropylacrylamit, va axit 2-acrylamido-2- metylpropansulfonic.

Lién quan dén copolyme néu trén, t6t hon 1a monome wa nudc duoc biéu thi bang

cong thirc chung (2) 1a monome dugc chon tir nhom bao gbm 2-hydroxyetyl acrylat,
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glyxeryl metacrylat, 2-hydroxyetyl metacrylat, PPG-6 acrylat, 2-hydroxypropyl
metacrylat, 2- hydroxy-2-metylpropyl metacrylat, va axit acrylic.

Lién quan dén copolyme néu trén, t6t hon 1a téng s6 monome ky nuée duge biéu
thi bang cong thirc chung (1) v mdt monome wa nude duge biéu thi bang cong thirc
chung (2) hodc duoc bidu thi bing cong thirc chung (3) it nhit 1a bing 90% tong sb
monome.

Lién quan dén copolyme néu trén, tot hon 13 ty 1é mol giita monome ky nuéc va
monome wa nudc 13 tir 3:7 dén 8:2 (ty 1& mol).

Lién quan dén copolyme néu trén, t6t hon 12 monome wa nudc duge biéu thi bang
cong thirc chung (2) hoic duge biéu thi bang cong thirc chung (3) 14 monome duge chon
tr nhom bao gdbm N-(2-hydroxyetyl)acrylamit, 2-hydroxyetyl acrylat, va glyxeryl
metacrylat.

Copolyme theo sang ché dugc tao ra tir monome ky nuéc dugc biéu thi bang cong
thitc chung (1) néu trén va it nhat moét monome ua nuéc duge biéu thi bang cong thirc
chung (2) hoic duoc biéu thi bing cong thirc chung (3) néu trén.

Chat tao gel dau theo sang ché 1a copolyme néu trén.

Ché phim gel dau theo sang ché duogc tao thanh tir chét tao gel dau néu trén.

M§ phidm dang dau theo sang ché chira ché pham gel dau néu trén.

M5 phim nudc trong dau dang dau theo sang ché chura ché phim gel dau néu trén.
Hiéu qua cua sang ché

Theo séng ché, copolyme méi duge dé xuit. Ngoai ra, chét tao gel dau dé tao ra
ché pham gel dau 6n dinh thu dwoc don gian chi bang cach diéu chinh ty phan giira
monome ky nudc va monome wa nude clia chit tao gel dau nay.

M6 ta vin tit cac hinh vé

Fig.1 12 biéu dd thé hién sb liéu ctia phép do luu bién (trong d6 dau la xetyl 2-
etylhexanoat).

Fig.2 1a biéu dd thé hién sb liéu cta phép do luu bién (trong d6 dau 1a polydexen
dugc hydro hoa).

Fig.3 1a biéu d thé hién s liéu ciia phép do luu bién (¢ cac nhiét do khic nhau)
(trong d6 dau 1a xetyl 2-etylhexanoat).

Fig.4 12 biéu db thé hién sb lidu ctia phép do luu bién (thay ddi & cc nhiét do khac
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nhau) (trong d6 dau 12 polydexen dugc hydro héa).
Mo ta chi tiét sang ché

Copolyme theo sang ché dugc tao ra tir monome ky nuéc dic trung va monome
wa nudce dac trung. Dudi diy, cac monome twong mg ma tao ra copolyme sé dugc trinh
bay mot cach chi tiét.

Monome ky nudc 13 it nhit mot monome duge biéu thi bang cong thirc chung (1)
dudi day.

Cong thirc chung (1):

I
OYJ\R2 (1)

OR?

Trong cong thirc (1), R! 1a nhom alkyl mach thang hoic mach nhanh, mdi nhém
c¢6 16 dén 22 nguyén tir cacbon.

Vi du v& nhom alkyl mach thing, c¢6 16 dén 22 nguyén tir cacbon, gdm nhom xetyl,
nhom stearyl, nhom oleyl, va nhém behenyl; va vi du vé nhom alkyl mach nhénh, c6 16
dén 22 nguyén tir cacbon, gdm nhom isostearyl.

Trong cong thire (1), R? 1a nguyén tir hydro hodc nhém metyl.

Monome ky nudc nay la alkyl este cia axit (met)acrylic (C16 dén C22), cu thé 1a
este thu dugc tir axit acrylic hodc axit metacrylic va rugu ¢6 nhém hydrocarbon ¢6 16
dén 22 nguyén tir cacbon.

Cu thé 13, vi du vé céc este nay gdm xetyl acrylat, xetyl metacrylat, stearyl acrylat,
stearyl metacrylat, isostearyl acrylat, isostearyl metacrylat, oleyl acrylat, oleyl metacrylat,
behenyl acrylat, va behenyl metacrylat.

Monome ua nudc duge sir dung la it nhit mot monome duoc biéu thi béng cong
thirc chung (2) hodc dugc biéu thi bang cong thirc chung (3) duéi day.

Cong thirc chung (2):

OYU\ R* 2)
OR?

Trong cdng thirc (2), R? 1a nguyén tir hydro, nhom glyxeryl, nhém hydroxyalkyl
mach thing hodc mach nhanh c6 1 dén 4 nguyén tir cacbon, hoic nhém polypropylen

glycol ( -(CsHsO)nH).
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Vi du v& c4ac nhém hydroxylalkyl gom nhém 2-hydroxyetyl, nhém 2-
hydroxypropyl, nhom 2-hydroxyetyl-2-hydroxypropyl, nhém 2-hydroxybutyl, nhém 3-
hydroxybutyl, va nhom 4-hydroxybutyl.

Hon nita, “n”, biéu thi s6 mol cong hop ciia polypropylen glycol, 1a sd nguyén
bang tir 2 dén 10.

Trong cong thirc (2), R* 1a nguyén tir hydro hoac nhém metyl.

Déi v6i monome wa nude duge biéu thi bang cong thirc chung (3) duéi day, t6t
hon 1a monome nay dugc chon déc biét tir nhém bao gbm 2-hydroxyetyl acrylat (HEA),
glyxeryl metacrylat (GLM), 2-hydroxyetyl metacrylat (HEMA), PPG-6 acrylat (AP-400),
2-hydroxypropyl metacrylat (HPMA), 2- hydroxy-2-metylpropyl metacrylat (HBMA),
va axit acrylic (Aa).

Cong thirc chung (3):
RS

H
%YNRG 3)

O

Trong cong thirc (3), R® 12 nguyén tir hydro hodc nhém metyl.

RE 12 nhom alkyl mach thang hodc mach nhanh hoic nhém hydroxyalkyl, mdi
nhém nay c6 1 dén 4 nguyén tir cacbon; hozc phan tir thé duge biéu thi bang cdng thirc
ciu tao (4) dudi day.

Cong thuc cau tao (4):

S

Vi du vé& cac nhom alkyl trong RS gdm nhém etyl, nhém propyl, nhém isopropyl,
va nhém butyl.

Vi du vé cac nhém hydroxylalkyl gébm nhém 2-hydroxyetyl, nhém 2-
hydroxypropyl, nhom 2-hydroxyetyl-2-hydroxypropyl, nhém 2-hydroxybutyl, nhém 3-
hydroxybutyl, va nhém 4-hydroxybutyl.

Monome wa nudc duge biéu thi bing cong thirc chung (3) tot hon 12 monome duoc
chon dic biét tr nhém bao gdm N-(2-hydroxyetyl)acrylamit (HEAA), N-
isopropylacrylamit (NIPAM), va axit 2-acrylamido-2-metylpropansulfonic (AMPS).
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Copolyme theo sang ché 1a copolyme loai ngau nhién hodc copolyme khéi; va
copolyme loai ngiu nhién 12 dugc vu tién hon vi copolyme ngAu nhién tong hop dugc dé
dang hon copolyme khéi.

Copolyme theo sang ché c6 thé dugc san xuét bang phuong phap duéi day.

Cu thé 13, hdn hop cia monome ky nudc duoc biéu thi béng cong thirc chung (1),
monome ua nude duge biéu thi béng cong thirc chung (2) hodc dugc biéu thi béng cong
thirc chung (3), va etanol dugc cdp vao binh bdn cb duoc trang bi bd ngung tu hdi luu,
nhiét ké, éng cap khi nito, va may khudy (dung cu khudy tron), va dugc gia nhiét trong
khi quyén nito. Chat khoi mao phan tng tring hop dugc b sung khi su hdi luu bat dau,
va hdn hop phan tmg dwoc hdi luu trong vai gio dé tién hanh phan tng tring hop. Sau
d6, etanol duogc bd sung tiép dé thu duge copolyme sau khi bay hoi dung mdi trong dung
dich.

Vi du vé céc chit khoi mao phan tng tring hop gbm 2,2’-azobisisobutyronitril.
Tt hon 1a sy hoi lwu duge duy tri trong khodng tir 3 dén 5 gio sau khi b6 sung chét khoi
mao phéan ng trung hop.

Copolyme theo sang ché dugc sir dung 1am chit tao gel dau. Ché phdm gel dau 6n
dinh thu duogc béng cach tron copolyme theo sang ché.

Trong copolyme theo sang ché, monome ky nudc duge biéu thi bing cong thirc
chung (1) va monome ua nudc duge biéu thi bang cong thirc chung (2) hodc duoc biéu
thi bing cong thirc chung (3) t6t hon 1a chiém it nhét 90% va tét hon nita 1a 100% tong
s6 monome. Néu monome ky nuéc v monome wa nudc nay chiém luwong duéi 90%, thi
copolyme nay khong thé hoat dong dugc nhu 1a chét tao gel dau.

Vi du vé& cic monome ky nuéc duoc phép chira trong copolyme theo sang ché
ngoai cac monome ky nuéc duge biéu thi bang cong thirc chung (1) bao gbm metyl styren,
styren, benzyl acrylat, benzyl metacrylat, phenyl acrylat, phenyl metacrylat,
tris(trimetylsiloxy) silyl propyl metacrylat, 2-perflohexyl-2-etyl acrylat, va 2-
perflohexyl-2-etyl metacrylat.

Vi du vé& cidc monome wa nuéc dugc phép chira trong copolyme theo séang ché
ngoai cac monome wa nudc dugce biéu thi béng cong thic chung (2) hodc dugce biéu thi
bang cong thirc chung (3) bao gbm vinylpyrolidon, vinylimidazol, metoxypolyetylen

glycol acrylat, metoxypolyetylen glycol metacrylat, N,N-dimetylacrylamit, N,N-
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dietylacrylamit, acroylmorpholin, N-(2-metacryloyloxyetyl)etylene ure, va 2-
metacryloyloxyetyl phosphorylcholin.

Trong copolyme theo sdng ché, t6t hon 1a ty phan gitta monome ky nudc va
monome wa nuée, cu thé 13 gitta monome ky nuéc voi monome wa nude t6t hon 14 3:7
dén 8:2 (ty 1¢ mol) va tdt hon nita 12 4:6 dén 7:3 (ty 1& mol). Néu phan trim ctia monome
ua nude 1a qua cao, thi copolyme nay co thé khong hoat dong nhur 1a chit tao gel dau.
Néu phan trim ctia monome ky nuéc 1a qué cao, thi copolyme nay tré nén mo duc khi
dugc st dung 1am chét tao gel dau, va gel nay c6 kha ning tré thanh chét ran.

Lién quan dén monome ky nuéc duge biéu thi bang cong thirc chung (1), xetyl
acrylat, stearyl acrylat, va behenyl acrylat t6t hon 13 duge st dung. Céc copolyme thu
duoc tir cac monome ky nude nay c6 tinh chét tao gel tuyét voi va cuc ky tuong thich
v6i dau khi céc copolyme nay duoc sir dung 1am chét tao gel dau.

Lién quan dén monome wra nuéc duge biéu thi bang cong thirc chung (2) hodc
duoc bidu thi bang cong thirc chung (3), N-(2-hydroxyetyl)acrylamit (HEAA), 2-
hydroxyetyl acrylat (HEA), va glyxeryl metacrylat (GLM) t6t hon 1a duoc st dung. Cac
copolyme chita cic monome wa nuéc ndy co6 tinh chét tao gel tuyét voi va cuc ky tuong
thich v6i dau khi cac copolyme ndy dwge stt dung lam chét tao gel dau.

Néu copolyme theo sing ché duoc sir dung lam chét tao gel dau thi tinh tuong
thich cua né vé&i dau silicon 12 kém, va do dé kho dat duoc su gel hoa. Do do, t6t hon 1a
thanh phan dau la dau hydrocarbon, dau este, va rugu dugce sir dung trong qua trinh gel
hoa dau.

Téng lugng dau hydrocarbon, dau este, va ruou ndy, tinh trén tong luong dau, t6t
hon 1a bang 80% khéi lugng hodc cao hon, va t6t hon 1a biang 85% khdi lwong hoic cao
hon.

| Vi du vé cac dau hydrocarbon néu trén gbm parafin 16ng, tetraisobutan, polydexen
duoc hydro héa, olefin oligome, isododecan, isohexadecan, squalan, va polyisobuten
dugc  hydro hoa.

Vi du v& cac diu este néu trén gdbm xetyl 2-etylhexanoat, trietylhexanoin, 2-
etylhexyl palmitat, neopentyl glycol dicaprat, triisostearin, diisostearyl malat, PPG-3
dipivalat, di2-etylhexyl sucxinat, 2-etylhexyl 2-etylhexanoat, polyglyxeryl-6
octacaprylat, va glyxeryl tri(caprylat/caprat).
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Vi du vé rugu néu trén gdm ruou isostearyl va rugu oleyl.

Néu ché phim gel diu dugc diéu ché thi viée didu ché d& dang duoc thyuc hién khi
copolyme theo sang ché 14n luot duoc hoa tan trong dau hydrocarbon, dau este va ruou
nay, va sau d6 copolyme nay dugc tron v6i cac thanh phan khac. Copolyme nay c6 thé
dugc gia nhiét, néu can, trong qua trinh hoa tan va trdn.

Néu copolyme theo sang ché duoc st dung lam chét tao gel dau, thi lwong tron
trong ché phdm gel dau t6t hon 13 2% khéi lugng hodc cao hon, va t6t hon nira 1a 3%
khéi lugng hodc cao hon. Néu luong tron nay 1a 2% khéi luong hodc nho hon thi sy tao
gel ¢6 thé tro nén kém. Mit khéc, lugng tron trong ché phim gel dau t6t hon 1a 10% khdi
lwong hodc nhé hon, va tét hon nita 14 8% khdi lugng hodc nhé hon. Néu lugng tron nay
vuot qua 10% khdi lwong thi tinh tuong thich cua n véi dau c6 thé trd nén kém.

Chét tao gel dau theo séng ché c6 thé dat dugc su gel héa vé6i lwgng sir dung nho,
do d6 khong gay ra tinh dinh do chét tao gel, va do d6 ché phim gel dau c6 thé thu dugc
mdt cach thich hop. Ché phdm gel dau nay c6 thé dugc tron mot cach thich hgp vao cac
m§ phim nén du va cic m§ phim nhil trong loai nuéc trong dau. Néu dau ran hoic ban
rén & nhiét do thuong, nhu sap, duge sit dung dé hoa ran dau thi c6 thé gy ra tinh dinh;
tuy nhién, néu ché pham gel dau theo sang ché dugc tron thi khong gy ra tinh dinh.

Vi du v& cac m§ phim dang dau gom cic my pham gel dau nhu m§ pham cham
soc da (vi du, huyét thanh 1am dep (beauty serum) v.v.), m§ phim trang diém (vi dy, son
moi, son bong (gross), v.v.), chit 1am sach da (vi du, chét téy trang, v.v.), va my phém
dung cho téc (vi du, my pham chim séc téc, v.v.) va cic m§ phim dang dau nhu my
phim trang diém (vi du, chudt mi (mascara), dudng mi (pre-mascara), v.v.), chét 1am
sach da (vi du, chat tay trang, v.v.), m§ pham dung cho toc (vi du, dau ding cho téc, v.v.),
va dau chéng ning.

Vi du vé cac m§ phdm nuée trong dau gdbm my phim cham soéc da (vi dy, nudce
hoa héng (lotion), nuéc hoa héng dang sita (milky lotion), kem, huyét thanh lam dep
(beauty serum), v.v.), my phém trang diém (vi du, m§ phim nén (foundation), m§ pham
dung trude khi trang diém (pre-makeup), son moi, phan ma, phin mit, chubt mi
(mascara), dudng mi (pre-mascara), v.v.), chit lam sach da (vi du, xa phong tam, stta
rira mat (facial wash), chét téy trang, v.v.), chéit lam sach toc (vi du, dau 201 dau, V.V.),

m§ pham dung cho téc (vi du, dAu x4 (rinse), m§ pham chim séc toc, chét gitip moc téc
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(hair growing agent), v.v.), my pham chéng néng, va thudc nhudm téc.

Trong m§ phdm nén diu hodc m§ pham nhii trong loai nuée trong dau, trong do6
ché pham gel dau theo séng ché duoc tron, cac thanh phan thuong duge sit dung trong
m§ phém, nhu chat 1am Am, chét hip thu UV, huong liéu, chat chéng oxy hoa, chét bao
quan/diét nim, chit nhudm phu gia, chét nhudm tao mau, va nuée cd thé duoc tron.

Vi du thye hién sang ché

Sang ché dugc md ta thém trong céc vi du sau. Tuy nhién, sang ché khong chi giéi
han & céc vi du nay. Trir khi dugc néu rd theo cach khac, lugng trdn cia mdi thanh phan
duogc bidu thi dudi dang % khoi lugng.

Trude khi minh hoa céac vi du nay, cac phuong phép kiém tra danh gia duoc sir
dung trong sang ché duogc trinh bay.

Tiéu chi danh gia (1): Tinh twong thich vé6i dau

Tinh tuvong thich véi diu duge quan sat bang mét khi copolyme dwgc hoa tan trong
cac diu khic nhau & 85°C.

A: Tuong thich

B: Théy c6 su két tiia nhe.

C: Khong tuong thich.

Tiéu chi danh gia (2): Kha ndng tao gel

Sau khi 5% copolyme dugc hoa tan trong cac déu khac nhau & 85°C, hdn hop dugc
1am ngudi dén 35°C trong didu kién khudy tron va sau dé trang thai cua hdn hgp nay duge
quan sat. Trang thai khong co tinh 16ng trong phuong phap dé nghiéng dugc xac dinh la
gel.

A: Su gel hoa dién ra.

B: Sy gel hoa nhe dién ra.

C: Khong dién ra su gel hoa.

Tiéu chi danh gi4 (3): Do trong sudt

Do trong sudt cia mau duge danh gia bing mat.
Tiéu chi danh gia (4): Do nhot

MaAu duge bdo quan & nhiét do trong phong (25°C) trong 1 gio ngay sau khi san
xuit dugc do bang nhét ké loai B (BL model, 12 vong/phit).
Tiéu chi danh gia (5): C& hat nhii tuong
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C& hat trung binh cta cac hat nhil twong sau khi diéu ché mAu dugc danh gia bang
cach quan sat bang kinh hién vi.

Dau tién, phuong phép sin xuét copolyme theo sdng ché duoc thé hién dudi day.

2H6nhqpcﬁanununnekynuécvénununneuanuécﬂwotyph&1ﬁ§lénuﬂ)duqc
thé hién trong mdi vi du thir nghiém (tdng khdi lrgng 1a 100 phan), va 250 phan khoi
lugng cta etanol dugc rot vao binh bbn ¢6 dung tich 1L duoc lip bd ngung tu héi luu,
nhiét ké, 6ng cip khi nito, va may khudy, va hdn hgp phan tng dugc gia nhiét trong khi
quyén nito. Khi sy hdi Iuu bt dau (& khoang 80°C), 1 phan trdm khéi lugng cua 2,2’-
azobisisobutyronitril duoc bd sung vao d6, va hdn hgp phan tmg duge héi huu tiép trong
4 gior dé hoan thién phan tmg trang hop. Sau d6, dung mdi duoc bay hoi ra khéi dung
dich, va sau d6 etanol dugc bd sung vao dé thu dugc copolyme (dudi dang dung dich
nhya), trong d6 néng do ctia copolyme 1a 50% khéi luong, duéi dang chét rén.

Céc tac gia sang ché da nghién ctru tinh chét tao gel clia cac copolyme. Cu thé 1a,
cac copolyme, trong d6 mdi monome ky nude va monome wa nudc trong bang 1 duéi
day dugc st dung, dugc san xuat bang phuong phap san xuét néu trén, va dugc danh gia
bang cic phuong phap dénh gia (1) va (2) néu trén. Xetyl 2-etylhexanoat dugc sir dung
lam dau. Két qua dugc trinh bay trong bang 1.

Trong cac bang dudi day, cac ty 1€ tron ciia monome ky nudc va monome wa nudce
dugc biéu thi theo ty 1& mol.

Trong céc bang duéi day, cac monome ky nudc va cic monome wa nude duge thé
hién dudi dang céc chir viét tat.

Céc chit viét tit du6i day dugc biéu thi cho mdi monome ky nudc trong céc bang
dudi day.

SA: stearyl acrylat (monome dugc biéu thi bang cong thirc chung (1), R! = nhom
stearyl, R?= hydro).

BEA: behenyl acrylat (monome dugc biéu thi bing coéng thirc chung (1), R'=
nhém behenyl, R?= hydro).

2EHA: 2-etylhexyl acrylat (monome duoc biéu thi bang coéng thie chung (1), R!
= nhom 2-etylhexyl, R?= hydro).

LA: lauryl acrylat (monome dugc biéu thi bing cong thirc chung (1), R' = nhém
lauryl, R>= hydro).
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CA: xetyl acrylat (monome dugc biéu thi bang cong thirc chung (1), R! = nhém
xetyl, R?= hydro).

Tén chinh thirc ctia cAc monome uwa nude trong cac bang la nhu sau.

HEAA: N-(2-hydroxyetyl)acrylamit (monome dugc biéu thi bang cong thic
chung (3), R>= hydro, R®= nhom hydroxyetyl).

Aa: axit acrylic (monome dugc biéu thi bang cong thirc chung (2), R*= hydro, R*
= hydro).

AMPS: axit 2-acrylamido-2-metylpropansulfonic (monome duoc biéu thi bang
cong thtrc chung (3), R* = hydro, R®= phan tir thé duoc biéu thi bing cong thirc cau tao
(4)).

DAAM: diaxeton acrylamit (monome dugc biéu thi bang cong thirc céu tao (5)
dudi day).

NIPAM: N-isopropylacrylamit (monome dugc biéu thi bang cong thirc chung (3),
R’ = hydro, R®= nhom 2-isopropyl).

HEMA: 2-hydroxyetyl metacrylat (monome duoc biéu thi bang cong thirc chung
(2), R?*= nhém 2-hydroxyetyl, R*= nhom metyl).

HEA: 2-hydroxyetyl acrylat (monome dugc biéu thi bang cong thirc chung (2), R?
= nhom 2-hydroxyetyl, R*= hydro).

GLM: glyxeryl metacrylat (monome dugc biéu thi bang cong thirc chung (2), R
= nhom glyxeryl, R*= nhom metyl).

QA:  N,N,N-trimetyl-N-(2-hydroxy-3-metacryloyloxypropyl)-amoni  clorua
ﬁnononu:duqclﬁéuthibéngcéngth&ccéutao(6)duéidéy)

AE-400: PEG-10 acrylat (monome dugc bidu thi bang cong thirc cau tao (7) duéi
day).

AP-400: PPG-6 acrylat (monome dugc biéu thi bang cong thire chung (2), R3=-
(C3H¢O)H (n = 6), R*= hydro).

HPMA: 2-hydroxypropyl metacrylat (monome dugc biéu thi bang cong thirc
chung (2), R?= nhém 2-hydroxypropyl, R*=nhom metyl).

HBMA: 2- hydroxy-2-metylpropyl metacrylat (monome duoc biéu thi bang cong
thire chung (2), R? = nhém 2- hydroxy-2-metylpropyl, R*= nhom metyl).

Cong thirc ciu tao (5):
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H o)
/\ N
XY ©

Cong thuc cu tao (6):

X

070
OH (6)

® -
/N\ cle

Cong thirc cau tao (7):

/\”/o\tczmo}l'o}{ (7)
o

Bang 1
Vi du thir nghiém 1-1 1-2
. SA BEA
Monomekyuoe | " 60 .
Monome wa nudc HEAA HEAA
50 40

Trong lugng phén tir trung binh  (Mw) | 31.900 -
Tiéu chi danh gia (1): Tinh tuong thich
véi dau

Tiéu chi danh gia (2): Tinh chat tao gel | A A

Ti€u chi danh gié (3): D6 trong suot trong mo trong mo

Theo bang 1, copolyme gdm stearyl acrylat va N-(2-hydroxyetyl)acrylamit (vi du
thtr nghiém 1-1) c6 kha ndng tao gel dang ké néu 5% copolyme dugc tron.

Hon nita, copolyme gdm behenyl acrylat va N-(2-hydroxyetyl)acrylamit (vi du
thtr nghi€ém 1-2) cling c6 khé ning tao gel dang ké néu 5% copolyme durgc tron.

Do d6, cac tac gia sang ché da nghién ciru cac tinh chét cia gel dau chira copolyme
cta vi du thir nghiém 1-2.

Tie 13, viée danh gia duoc thuce hién di véi gel dau chira 5% copolyme ctia vi du

thir nghiém 1-2 hodc chét tao gel dau da biét cong khai (anhydrit dimetylsilyl silixic,
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dextrin palmitat, glyxeryl behenat/eicosadioat, hodc sap vi tinh thé) bang cac phuong
phap danh gia (1) va (2) néu trén. Xetyl 2-etylhexanoat hodc olefin oligome 30 duoc st
dung 1am dau. Két qua dugc trinh bay trong bang 2.

Déi v6i cac chat tao gel diu da biét cong khai, cac san pham duéi day dugc st
dung dé nghién ciru.

Anhydrit silixic duge dimetyl silyl héa: AEROSIL R972 (duoc san Xuét tir
NIPPON AEROSIL CO., LTD.).

Dextrin palmitat: Rheopearl KL (dugc san xuét tir Chiba Flour Milling Co., Ltd.).

Glyxeryl (behenat/eicosadioat): NOMCORT HK-G (dugc san xuét tir The Nisshin
OilliO Group, Ltd.).

Sap vi tinh thé: PARMIC 160 (dugc san xuat tir NIKKO RICA CORPORATION).

Ngoai ra, sau khi danh gia bang phuong phap danh gia (2) néu trén, viéc do luu
bién di véi mdi mau cling duge thuc hién. Nghia 13, md dun trit G’ va mé dun ton hao
G** duge do bang dung cu do nhét dan hdi loai hinh nén/dia MCR302 (san xuét boi
Anton Paar Germaﬁy GmbH) bang cach st dung dia PP25 (ban kinh: 0,5mm) lam cong
cu do. Céc diéu kién do 1a y = 0,05 dén 500% va £ =1 Hz, va nhiét d6 do 1a 20°C.

Pé 1am dau, polydexen dugc hydro héa cling nhu xetyl 2-etylhexanoat dugc st
dung trong qua trinh do. Cac két qua duoc thé hién trén Fig.1 va Fig.2, trong tng.

Ngoai ra, phuong phap do luu bién dugc thuc hién béng cach thay dbi nhiét do
dbi v6i mau cua vi du thir nghiém 1-2, glyxeryl behenat/eicosadioat, va sap vi tinh thé.
Thiét bi do 1a dung cu néu trén, cac diéu kién do 1a vy =1% va f= 1 Hz, va nhiét do do la
0 dén 60°C.

Viéc do duge thuce hién bing cach st dung xetyl 2-etylhexanoat hodc polydexen

duoc hydro héa 1am diu. Cac két qua duoc thé hién trén Fig.3 va Fig.4, twong (mg.
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Béang 2
Vi du gﬁi?cdrlt Glyxeryl
thu Dextrin yXCry Sap i
nehiém | 499¢ | paimitat | PNV | inh né
g dimetyl eicosanedioat)
1-2 : .
silyl hoa
Tiéu chi danh |
gid (D) - A |A A A A
Tinh  twong:Xetyl  2-
thich v6i dau ! etylhexanoa
Ti€u chi dénh |t
gia(2) : Kha | A C A A A
ning tao gel |
Tiéu chi danh :
gid (1) A |A A A A
Tinh ~ WONE {5161
thich v6i dau_ olicome 30
Tiéu chi dénh ¢
gia(2) : Kha | A C C A A
nang tao gel '

Theo bang 2, tit ¢4 cac chat tao gel dau déu hoa tan trong xetyl 2-etylhexanoat va
olefin oligome & 85°C; tuy nhién, mot s6 trong s cac chit nay khong tao gel phu thudc
vao su két hop.

Mau theo vi du thir nghiém 1-2, glyxeryl behenat/eicosadioat, va sap vi tinh thé
c6 thé tao thanh gel v4i dau bat ky.

Theo Fig.1 va Fig.2, cic miu theo vi du thir nghiém 1-2 12 manh nhit theo strc
cing, va c6 ving tuyén tinh rd rét.

Mat khéc, cac vi du khac ¢6 G’ cao vé phia sirc cang thip hon; tuy nhién, ching
yéu di khi strc cang tang 1én, va hau nhu khong c6 ving tuyén tinh.

Theo Fig.3 va Fig.4, cAc miu theo vi du thir nghiém 1-2 1a n dinh cho dén gan
60°C ddi véi ca hai dau.

Néu xetyl 2-etylhexanoat dugc sir dung, thi glyxeryl behenat/eicosadioat, va sap
vi tinh thé s& & trong ving giam, va chiing khong 6n dinh bat ké nhiét do.

Néu polydexen duoc hydro héa duogc st dung, thisap vi tinh thé s& o trong ving

giam, va n6 khong 6n dinh bat ké nhiét do.
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Do d6, ché pham gel dau thu duge tir copolyme theo séng ché c6 strc cang va do
6n dinh nhiét do tot nhat.

Tiép theo, cac loai monome ky nuéc cAu thanh copolyme dugc nghién ctru. Cu
thé 13, cac copolyme, trong d6 monome ky nudc va monome wa nudc duoc thé hién trong
bang 3 duédi day dugce sir dung, dugce san xuét bang phuong phap sin xuét néu trén, va
chung duoc dénh gia bing cac phuong phap danh gia (1) va (2) néu trén. Xetyl 2-

etylhexanoat duoc sir dung lam dau. Két qua dugc trinh bay trong bang 3.

Bang 3
Vi du thir nghiém 2-1 2-2 2-3 2-4 1-2
Monome ky nuéc 2EHA |LA CA SA BEA
_________________ e |0 |eo |60 160 |60
Monome wa nuée HEAA |HEAA |HEAA |HEAA |HEAA
50 40 40 40 40

Trong lugng phén tir trung binh

(Mw)
Tiéu chi danh gié‘(l) - Tinh B B A A A
twong thich véi dau
Ti€u chi danh gid (2) © Kha C C A A A

nang tao gel

Theo bang 3, da thdy rang néu este alkyl cua axit (met)acrylic (C8 dén C12) duoc
stt dung lam monome ky nuéc (vi du thir nghiém 2-1 va 2-2), thi ching khong ¢6 tac
dung 1am chét tao gel dau.

Mt khac, copolyme trong do este alkyl cua axit (met)acrylic (C16 dén C22) duoc
st dung lam monome ky nudéc la chét tao gel dau tuyét voi.

Tiép theo, cac loai monome wa nudc cAu thanh copolyme dugc nghién cuu. Cu
thé 13, cac copolyme, trong &6 monome ky nu6c va monome wa nude duge thé hién trong
bang 4 va bang 5 dudi day dugc st dung, duoc san xuét bang phuong phap san xuat néu
trén, va ching dugc danh gia bang cac phuong phap danh gia (1) va (2) néu trén. Xetyl

2-etylhexanoat dugc st dung lam dau. Két qua duoc thé hién trong c4c bang 4 va 5.
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Bang 4
Vi du tht nghiém | 3-1 3-2 3-3 3-4 3-5 3-6 3-7 3-8
Monome ky nuéc SA SA SA SA SA SA SA SA
________________ |35 |50 |40 |50 |60 |40 |50 160
Monome ua nuée Aa AMPS |DAAM | DAAM | DAAM | NIPAM | NIPAM | NIPAM
65 50 60 50 40 60 50 40
Trong luong
phén tir trung 36.700 | - 36.300 |16.400 |21.100 |34.600 |37.700 |29.700
binh (Mw)
Tiéu chi danh gia
(1):
Tinh twong thich | © B A A A A A A
véi dau
Tiéu chi danh gia
2): A A C C C A B B
Kha nang tao gel
Bang 5
Vi du thir nghiém | 4-1 4-2 4-3 4-4 4-5 4-6 4-7 4-8
Monome ky muée BEA BEA BEA BEA | BEA BEA BEA BEA
________________ .60 |60 |60 60 160 |60 160 160
Monome ua nuée HEMA | HEA GLM | QA AE-400 | AP-400 | HPMA | HBMA
40 40 40 40 40 40 40 40
Trong lugng phan
tr trung binh 50.100 | 16.200 |29.300 |- - 29.200 |53.200 |56.700
(Mw)
Tiéu chi danh gia
(1):
Tinh twong thich A A A ¢ B A A A
véi dau
Tiéu chi danh gia
(2): B A A C C B B B
Kha nang tao gel

Theo bang 4 va bang 5, da thiy rang ngay ca khi este alkyl ctia axit (met)acrylic

(C16 dén C22) dugc str dung lam monome ky nuéc céu thanh nén copolyme, thi mét sd

trong s cac copolyme nay ciing khdng c6 tac dung lam chét tao gel dau, phu thude vao

loai monome ua nudec.

Do d6, copolyme theo sang ché can chtra monome ky nuéc duge biéu thi bang

cong thirc chung (1) va monome wa nuéc dugc biéu thi bang cong thirc chung (2) hodc

duge biéu thi bang cong thirc chung (3).

Copolyme nay theo sang ché 1a chit tao gel dau, v6i copolyme nay, ché pham gel
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dau c6 thé dugc didu ché, va tinh tuong thich véi dau cling rat tot. Hon nira, néu tinh
tuong thich véi ddu va kha nang tao gel duge xem xét, thi t6t hon 1a st dung N-(2-
hydroxyetyl)acrylamit (HEAA), 2-hydroxyetyl acrylat (HEA), hodc glyxeryl metacrylat
(GLM) lam monome wa nudc.

Tiép theo, ty phan (ty 1& mol) clia monome ky nudc va monome ua nudc ma tao
thanh copolyme dugc nghién ctru. Cu thé 13, cac copolyme, trong d6 monome ky nuéce
va monome wa nuée dugc thé hién trong bang 6 dudi day dugc str dung, duogc san Xuét
bang phuong phap san xuat néu trén, va ching dugc danh gia bang cac phuong phap
danh gia (1) dén (3) néu trén. Xetyl 2-etylhexanoat duge sir dung lam dau. Ngoai ra, cac
tri s6 HLB (chi s6 cin bang wa nudc-wa béo) ciia cac copolyme nay ciing dugce tinh toan.

Két qua dugc trinh bay trong bang 6.

Bang 6
Vi d‘f thr 5-1 2-4 5-2 5-3 5-4 5-5 5-6 5-7
nghiém
Monome ky SA SA BEA |BEA |BEA |BEA |BEA |BEA

jnuse | 40 | 60 | 20 | 30 | 40 | 0 | 70 | 80 .
Monome ua HEAA | HEAA | HEAA | HEAA | HEAA | HEAA | HEAA | HEAA
nudce 60 40 80 70 60 50 30 20
monome ky
nuoe - 4:6 |6:4 |2:8 [3:7 [4:6 [5:5 |7:3 [8:2
monome ua
nudc
HLB 8.9 5,3 14,0 10,4 7,8 6,0 3,5 2,6
Tiéu chi danh
gid(): Tinh |14 e A A A A A
tuong thich voi
dau
Tiéu chi danh
gia(2): Kha [A A C B A A A A
nang tao gel
Tiéu chi danh trong
gif (3) 1 Mitc trgng trczng i troApg trqng trqng trqng my ~
, mo mo suot mo mo mo

do6 trong suot mo duc

Theo bang 6, néu ty phan clia monome wa nuée (va HLB ctia copolyme) 1a rat cao
thi su gel hoa khong dién ra.

Hon nita, néu ty phan cua monome ky nudc 1a rat cao thi n6 tré nén mo duc. Ngoai
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ra, cic tinh chét gel tré nén dic.

Do d6, néu copolyme theo séng ché dugc st dung 1am chét tao gel dau, thi ty phan
ciia monome ky nuéc va monome ua nudce, cu thé 1a gitta monome ky nu6c v6i monome
wa nuge tdt hon 13 nim trong khoang tir 3:7 dén 8:2 (ty 1& mol). Ngoai ra, HLB cua
copolyme t6t hon 14 nim trong khoang tir 2 dén 10.

Tiép theo, lugng tron cua copolyme trong dau khi n6 dugc st dung lam chét tao
gel dau dugc nghién ctru. Cu thé 13, cac gel dau duoc thé hién trong bang 7 dudi day,
trong d6 chét tao gel dau dugc tron vao, dugce san xuét bang phuong phép san Xuat néu
trén, va ching dugc danh gia bang cac phuwong phap danh gia (1) dén (3) néu trén. Xetyl
2-etylhexanoat dugc st dung lam dau. K&t qua duoc thé hién trén bang 7 (lwgng tron
dugc thé hién dudi dang % khéi lugng).

SA 50/HEAA 50 1a copolyme gdm stearyl acrylat véi N-(2-hydroxyetyl)acrylamit
= 50:50 (ty 1€ mol). BEA 60/HEAA 40 la copolyme gbém behenyl acrylat v6i N-(2-
hydroxyetyl)acrylamit = 60:40 (ty 1¢ mol).

Bang 7

Vi du tht | 6-1 6-2 6-3 1- | 6-4 6-5 6-6 6-7 6-8 1-2 6-9
nghiém

SA 50/HEAA | 1 2 3 5 8 10 - - = - -
50

BEA 60/HEAA | - - - - - - 1 2 3 5 10
40

Xetyl 2-199 98 97 95 |92 90 99 98 97 95 90
etylhexanoat

Tiéu chi danh | A A A A | A B A A A A B
gia (1): Tinh
tuong thich véi

dau

Tiéu chi danh | C C A A | A A C A A A A
gia (2): Kha

nang tao gel

Tiéu chi danh | Tron | Trong | Tron | - Trong | Tron | Trong | Tron | Trong | Tron | Trong
gia (3)’: b6 | gmo | mo g mo subt gmo | mo gmd | mo gmo | mo

trong sudt

Theo bang 7, néu luong tron clia chét tao gel diu 13 qua nho thi tinh chét tao gel
s& kém, va néu luong tron cia chét tao gel dau 1a qua 16n thi tinh twong thich véi dau s&
kém.

Do d6, néu copolyme theo sang ché duge st dung 1am chét tao gel dau, thi luong
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tron cua chét tao gel dau trong ché pham tét hon 1a 2% khéi lugng hodc cao hon, va t6t
hon nita 1a 3% khéi lwong hodc cao hon. Lugng tron clia chét tao gel dau trong ché pham
tot hon 12 10% khoi luong hodc nho hon, va t6t hon nira 1a 8% khdi lugng hodc nhé hon.

Tiép theo, cac tac gia sang ché da nghién ctru cac loai déu khi copolyme theo sang
ché dugce sir dung 1am chét tao gel dau. Cu thé 13, cac gel ddu dugc thé hién trong bang 8
dudi déy, trong do chét tao gel dau dugce tron vao, dugc san xuit bang phwong phap san
xuét néu trén, va ching duoc danh gia bang cac phuong phap d4nh gid (1) va (2) néu trén.

Két qua dugc thé hién trén bang 8 (Iugng tron dugc thé hién duéi dang % khéi luong).

Béang 8
Vi du thir nghiém 7-1 (72 |73 |12 |74 |75 |7-6 |7-7 |7-8
BEA 60/HEAA 40 S 5 5 5 5 5 5 5 5
Parafin 16ng 95 — — — - — - — —
Dau :
hydrocarbon Tetraisobutan - 95 | — — — — — — —
Polydexen dugc hydro
. - - 195 | — - - - - -
héa
. Xetyl 2-etylhexanoat - - - |95 | — - - - -
Dau este
Trietylhexanoin - — - - |95 | — — — —
Ruou Ruou isostearyl — — — — - 195 - — -
Metylphenylpolysiloxan | — — — — - - 195 | = |-
Dau silicon | Dimetylpolysiloxan — — - - — — - |95 | -
Xyclometicon — — — - — — - - |95
Tiéu chi d‘énh gia (1) © Tinh tuong A A la 1A la la 1a lc C
thich véi dau
Tiéu chi danh gia (2) : Tinh chattao gel | A A |A |A |A |A |C C C

Theo bang 8, ngay ca khi dau este khac, dau hydrocarbon, hoac ruou dugc stt dung
1am déu thay vi xetyl 2-etylhexanoat, gel dau van c6 thé thu dugc.

Tuy nhién, néu dau silicon dwgc sir dung thi khong thé thu dugc gel dau.

Do d6, néu copolyme theo séng ché duoc st dung 1am chét tao gel dau thi t6t hon
1a dau hydrocarbon, dau este, hoic rugu duoc chira lam dau. Ngoai ra, tdt hon 1a dau
silicon khong dwoc chira lam dau.

Tiép theo, m§ phdm nhil trong loai nudc trong dau trong d6 ché pham gel dau

theo sang ché, duoc san xuat bang copolyme thu dugc bang phuong phép sin Xuét néu
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trén, duoc nghién ciru. Cy thé 13, m§ phdm nhii trong nudce trong dau duoc thé hién trong
bang 9 dudi ddy dugc san xuat bang phwong phap san xuit duoc néu dudi day, va chiing
dugc danh gia bang cac phuong phap danh gia (4) va (5) néu trén. Két qua duoc trinh
bay trong bang 9.

BEA 60/GLM 40 1a copolyme gébm behenyl acrylat v6i glyceryl metacrylat =
60:40 (ty 1€ mol).

Trong bang 9, loai c6 ¢& hat nhil twong 12 15pm hodc nhé hon dugc danh gia la A
(chip nhan dugc) trong tiéu chi danh gia chung, va loai ¢6 ¢& hat nhil twong 16n hon
15um dugc danh gia 1a N/A (khong chip nhan dugc) trong tiéu chi danh gia chung.

(Phuong phap san xuét)

Sau khi cac nguyén liéu (1) dén (5) duoc hoa tan & 90°C, hdn hop dugc lam ngudi
bang nudc da xubng 25°C, va thu duge ché pham gel dau. Sau dé, nguyén liéu (6) duoc
cho vao va tron bing may tron phan tan (4000 vong/phut), va thu duge my pham nhil

tuong loai nuée trong dau.

Bang 9
Vi du thir nghiém g-1 |8-2 8-3
(1) | Xetyl 2-etylhexanoat 45 45 45
(2) | Parafin 16ng 40 140 40
(3) | Dextrin palmitat ) - -
(4) | BEA 60/HEAA 40 - 5 -
(5) | BEA 60/GLM 40 - - 5
(6) | Nude duge trao doi ion 10 |10 10
Tiéu chi danh gid (4) : DO nhét (mPa*s) 5300 | 10200 | 12900
Tiéu chi danh gia (5) © C& hat nhii tuong (um) | ~75 | ~10 ~12.5
Tiéu chi danh gia chung N/A | A A

Theo bang 9, ¢6 thé tao ra m§ phim nhii trong loai nuéc trong dau, trong do
copolyme theo sang ché duge tron, véi cac ¢& hat nhil twong nho hon so v6i ¢ hat nhil
tuong ciia m§ phdm ma trong d6 ché phim gel dau, chira chét tao gel dau da dugc biét
cong khai dextrin palmitat, dugc tron.

Phan dudi day liét ké cac vi du phbi ché m§ pham nén dau hodc my pham nhii
tuong loai nudc trong dau, trong dé ché pham gel dau thu dugc bang cach st dung
copolyme theo sang ché dugc tron vao m¥ phdm. Pham vi cla sang ché khong bi gi6i

han & cac vi du phoi ché nay.
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[Vi du phdi ché 1: ché phim son béng]

Théanh phén trén % khdi lwong
(1) Diisostearyl malat 39,9
(2) BEA 60/HEAA 40 6,0
(3) Lecithin hydro hoa 0,1
(4) Dau thau dau 5,0
(5) Parafin long 5,0
(6) Isoparafin ning dang long 40,0
(7) 4-tert-butyl-4’-metoxydibenzoylmetan 0,5
(8) Canxi stearat 0,5
(9) Mica vang téng hop duoc pht titan oxit 1,0
(10) Bot thuy tinh dugc phu titan oxit 1,0
(11) Dipropylen glycol 1,0

<Phuong phéap san xult>

1: Céc thanh phén (1) dén (3) duoc hoa tan & 95°C va dugc tron.

2: Céc thanh phén (4) dén (11) dugc hoa tan & 85°C va dugce tron.

3: 2 dugc bd sung tur tir vao 1 va dugce tron béng cach khuéy.

D6 nhét cua ché phdm son bong thu dugc 12 85.100 mPa-s (6 30°C) va d 6n dinh
1a tuyét voi.

[Vi du phdi ché 2: ché phim son béng]

Thanh phﬁn tron % khdi lugng
(1) Diisostearyl malat 39,9
(2) BEA 60/GLM 40 6,0
(3) Lecithin hydro héa 0,1
(4) Dau thau dau 5,0
(5) Parafin léng 5,0
(6) Isoparafin ndng dang 16ng 40,0
(7) 4-tert-butyl-4’-metoxydibenzoylmetan 0,5
(8) Canxi stearat 0,5
(9) Mica vang tong hop dugc phu titan oxit 1,0
(10) Bot thay tinh dugce phu titan oxit 1,0
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(11) Dipropylen glycol 1,0
<Phuwong phap san xuit>

1: Céc thanh phan (1) dén (3) dugc hoa tan & 95°C va duoc tron.

2: Céc thanh phan (4) dén (11) dugc hoa tan & 85°C va duge tron.

3: 2 dwoc b sung tir tir vao 1 va duge tron bang cach khudy.

Do nhét cua ché phim son bong thu duoc 12 69.200 mPa-s (& 30°C) va do 6n dinh
1a tuyét voi.

[Vi du phéi ché 3: Ché phém dudng mi (pre-mascara)]

Thanh phan trén % khéi lugng
(1) Isoparafin nhe 41,46
(2) Sap vi tinh thé 20,00
(3) Dau hat méc ca 0,01
(4) Dau huéng duong 0,01
(5) Axit isostearic 2,50
(6) Glyxeryl tri-2-etylhexanoat 2,00
(7) dl-alpha-tocopherol axetat 0,02
(8) BEA 60/GLM 40 10,00
(9) Decametylxyclopentasiloxan 8,00
(10) Trimetylsiloxysilicat 10,00
(11) Mica dugc phu titan oxit 3,00
(12) Bot nylon 3,00

<Phuong phép san xuit>
1: Céc thanh phan (1) dén (8) duoc hoa tan & 95°C va duge tron.
2: Céc thanh phan (9) dén (12) dugc tron & 85°C va dugc phan téan.
3: 2 dugc bd sung tir tir vao 1 va duge tron bang cach khudy.

D6 cimg cta ché phim dudng mi thu duogce 1a 32 (6 30°C) va do 6n dinh 1a tuyét

VOIl.

[Vi du phdi ché 4: Ché pham kem]
Thanh phan tron % khoi lugng
(1) Polydexen dugc hydro hoa 60,000
(2) Vazolin 1,000
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(3) Axit isostearic 0,100
(4) Polyme kiéu mat lu6i metylsiloxan 1,000
(5) BEA 60/HEAA 40 6,000
(6) Nudc tinh khiét 15,437
(7) Axit trinatri etylendiamintetraaxetic 0,100
(8) Axit xitric 0,020
(9) Natri xitrat 0,080
(10) Natri pyrosulfit 0,003
(11) Natri metaphosphat 0,010
(12) Arbutin 3,000
(13) Axit tranexamic 1,000
(14) Glyxerin dac 3,000
(15) Dipropylen glycol 3,000
(16) Polyetylen glycol 1000 1,000
(17) Etanol 5,000
(18) Metyl paraben 0,150
(19) Natri carboxymetylxenluloza 0,100

<Phuong phép san xut>
1: Céc thanh phan (1) dén (5) dugc tron & 95°C va duge phan tan.
2: Céc thanh phan (6) dén (19) dugc tron & 70°C va dugc phan tan.
3: 2 duoc bd sung tir tir vao 1 va duge tron bang cach khudy.
D6 nhét cua ché phim kem W/O thu dugce 12 27.000 mPa-s (& 30°C) va do 6n dinh

la tuyét voi.
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YEU CAU BAO HO

1. Copolyme thu dwoc tir hn hgp bao gom:
monome Ky nudc c6 cong thic chung (1):

[Cong thuc chung (1)]

° R2 (1)

OR?
trong d6, R! 1a it nhat mot nhom alkyl dwge chon tr nhom gdm nhém alkyl
mach th:fmg va nhom alkyl mach nhéanh, c6 tor 16 dén 22 nguyén tr cacbon; va
R? 1a it nhit mot nhém duge chon tir nhém gdébm nguyén ti hydro va metyl;
va
monome wa nudc duge biéu thi bing cong thic chung (2) dudi day;

[Cong thic chung (2)]

O pe (2)
OR3
trong d6 R3 1a nhom duge chon tr nhém bao gdbm nhém glyxeryl va nhém
polypropylen glycol dugc minh hoa dudi dang -(CsHeO).H, trong d6 n la 56
nguyeén béng tr 2 dén 10, R* 13 it nhidt mot nhom duge chon tir nhom gém
nguyén tr hydro va metyl.
2. Copolyme thu dugc tir hén hgp chi bao gbm:
monome ky nudc c6 cong thirc chung (1):

[Cong thirc chung (1)]

O R ™)

OR?
trong d6, R! 1a it nhdt mot nhom alkyl dugc chon tir nhom gébm nhom alkyl
mach théng va nhom alkyl mach nhanh, c6 tr 16 dén 22 nguyén to cacbon; va
R? 1a it nhit mot nhoém duoc chon tr nhém gém nguyén tir hydro va metyl; va

monome wa nudc duge biéu thi bang cong thic chung (2) duéi day;

[Cong thuc chung (2)]
RANY (2)
OR3

trong d6 R3 12 nhom dwoc chon tir nhém bao gébm nhém glyxeryl va nhém
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polypropylen glycol dugc minh hoa duéi dang -(CsH¢O)sH, trong d6 n la s6
nguyén bang tir 2 dén 10, R* 1a it nhat mot nhém dugc chon tir nhém gdm
nguyén tr hydro va metyl.

3. Copolyme theo diém 1 hodc 2, trong d6 monome Ky nudc c6 cdng thirc
chung (1) dd néu la monome dugc chon tr nhém bao gbm xetyl (met)acrylat,
stearyl (met)acrylat, va behenyl (met)acrylat.

4. Copolyme theo diém bat ky trong s6 cac diém 1 dén 3, trong d6 monome wa
nudc c6 coéng thirc chung (2) dd néu 12 monome dugc chon tr nhom g6m
glyxeryl metacrylat va PPG-6 acrylat.

5. Copolyme theo diém 4, trong d6 monome wa nuéc c6 cong thitc chung (2)
da néu la glyxeryl metacrylat.

6. Copolyme theo diém bt ky trong s6 cac diém 1, tr 3 dén 5, trong d6
monome ky nudc c¢6 cong thuc chung (1) d2 néu va monome ua nudc it nhét
c6 cong thirc chung (2) da néu chiém it nhit 1a 90% tong s6 monome.

7. Copolyme theo diém bat ky trong sd cac diém tir 1 dén 6, trong d6 ty 1é
mol gitta monome ky nudc di néu va monome wa nudéc da néu la nim trong
khoang tir 3/7 dén 8/2.

8. Chéit tao gel dau chua: copolyme di néu theo diém 6 hoic 7.

9. Ché phdm gel dau chira: chat tao gel dau theo diém 8.

10. M§ phdm dang dau chtra: ché pham gel dau theo diém 9.

11. M§ phim dang nudc trong dau chira: ché pham gel dau theo diém 9.
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