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Tém tit:

Nghién ctru nay nham xiy dung cong thirc gel ¢é ciu tric nhii twong (gel nhii twong) chira dau dira (coconut oil).
Nghién ctru dwge tién hanh theo phwong phap nhw sau: tj 1§ phéi hgp ciia ting chét nhii héa va trong cong thirc
gel nhii twong dwoc xac dinh dwa trén hé s6 cin bang diu - nwéc yéu ciu (Required Hydophilic Lipophilic Balance -
RHLB) ciia dau dira. Cong thirc gel nhii twong dugc téi wu héa bang phan mém Design-Expert véi 25 cong thire thuc
nghiém theo thiét ké IV-Optimal. Thiét ké nay dwa trén cac bién dc 1ap gdm: lwong dau dira, lwong Carbopol, lwong
triethanolamin, lwgng hén hop chit nhii héa, lrgng nuwée cit. Cac bién phu thude dwge khio sat nhw pH, kich thuée
hat trung binh, dién tich dan méng, dd bén vt ly. Cong thirc tdi wu dwoc kiém chig biang thue nghiém va khao sat
mot s6 chi tiéu chat lwgng. Két qua cho thz"iy, gid tri RHLB cuia gel nhii twong diu dira 1a 5,5, tir d6 suy ra ty I¢ phéi
hop giira 2 chat nhii héa (span 80:tween 80) I 89:11. Design-Expert di chi ra cong thirc toi wu ¢ chi s6 mong mudn
(desirability) cao (0,99) véi ty 1¢ dau dira 5%, hdn hop chit nhii héa 4,5%, Carbopol 940 0,39%, triethanolamin
0,36%, lwogng nuwée 81,59%. Két qua thye nghiém kiém chirng trén cong thirc toi wu cho thiy khong cé su sai khac
v6i du doan ciia phan mém. Nhu vy, cong thire gel nhii twong dau dira dwoe xay dung 13 6n dinh, ¢6 thé tao ra sin
phiam kem hwéng dén cong dung dudng da.

Tir khda: dau dira, gel nhii twong, thiét ké thue nghiém.

Chi s6 phén loai: 3.4

Dat van de toc: toc hu ton, ché ngon, xo xac, dé gdy, Xin mau, gau, nglra

. ) o . da dau... Tuong ty nhu vdy vé6i cac van dé vé da: nhiém
Dtra (Cocos nucifera) la mét loai cay trong ho Cau, than

hinh tru, ¢ thé cao t6i 20 m. Cay dua moc va phat trién
nhidu & nhidu ving nong thon Viét Nam, xung quanh ao
hd, muong rach, lach séng. O nudc ta c6 cac gidng dira quy
nhu dira Dau, dira Xiém, dtra Lura, dua lai Maoa [1]. Theo
t6 chire FAO, Viét Nam 1a 1 trong 10 qudc gia c6 san luong

trung bé mit da, da kho, nut né, mun, nhin, nam, ran da,
nam da, chdng vi khuan trén da [4-7]. Trén thé gi6i gan day
xudt hién nhiéu san phim my phdm tir dau dira duoc bao ché
& nhiéu dang khac nhau. Tuy vay, & Viét Nam véi ngudn dau
dura 16n tir cac khu vuc, déac biét vung dira Bén Tre vbn da
¢6 thuong hiéu ndi tiéng tir lau, nhung my pham tir dau dira
con don gian, chi yéu 1a dau dira nguyén chat. Vi vay, dé tai
nay dugc thuc hién véi muc dich da dang hoa cac my phém

dira 16n nhét thé giGi, trong d6 Bén Tre 1a mot trong nhiing
vung trong dira ndi tiéng. Dau dira (coconut oil) 1a dau thu
dugc tir cui cua qua q&a [2]. N6 d}rqc su dung trong nhi%?u tir dau dira, tao mot dang bao ché 6n dinh va co tinh tng
linh vuc nh}r thuc ‘phém, dugc pham, va cong nghi€p. Dau  dung cao, tan dung dugc ngudn dira ddi dao cia nudc ta.
dura cung cap ngudn nhiét rat on dinh, do dé no thich hop
trong cac cach ndu an ¢ nhiét do cao nhu chién hay ran. Do Nguyén liéu va phugng phap nghién ciu
tinh 6n dinh, nén no it bi oxy hoda, va do ham lugng chét béo
no cao nén c6 thé cét giir 1au (dén hon 6 thang) trong diéu

kién bao quan thuong [3].

Nguyén liéu

Dau dira dat tiéu chuan TCVN 7597:2013, ethanol 96%
dat tiéu chudn Duoc dién Viét Nam IV (Viét Nam); Olivem

Trong linh vuc lam dep, dau dira dugc coi 4 “m§ pham
s6 17 cua tu nhién. Dau dira dem lai hiéu qua lam dep vuot
troi trén da va toc. Dau dira duoc chiét xut dung quy céach,
dat chit lugng t6t ¢ thé giup xu 1y triét dé cac van dé vé

‘Tac gia lién hé: Email: duyphamdinhl981@gmail.com
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1000 (Cetearyl Olivat va Sorbitan Olivat), Carbopol dat tiéu
chuén USP 38 (An D0); benzalkonium clorid dat tiéu chuén
BP 2010 (An D9); butyl hydroxy toluen-BHT dat tiéu chuan
USP 37 (Tay Ban Nha); span 80, tween 80, triethanolamin,
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Abstract:

The study aims at formulating an emulsion-structured
gel (emulgel) containing coconut oil. The methodology
of the study is as follows: the ratio of each emulsifier and
the composition in the emulgel formula were determined
based on the required hydophilic lipophilic balance
(RHLB). IV-Optimal design which has 25 experiments
was designed by Design-Expert v8.0.6 software to
determine the optimal formula. This design was based
on independent variables, including the percentage of
coconut oil, the percentage of Carbopol, the percentage
of triethanolamine, the percentage of emulsifier mixture,
and the percentage of distilled water; and dependent
variables such as pH, average particle size, spreadability,
and physical stability. The results showed that the
RHLB value of the resulting coconut oil emulgel was
5.5. Therefore, the ratio of span 80:tween 80 was 89:11.
Through the analysis of experimental data, Design-Expert
software proposed the optimal formula with the highest
desirability (0.99). The formula included 5% coconut oil,
4.5% mixture of emulsifiers, 0.39% Carbopol, 0.36%
triethanolamine, and 81.59% water. The experimental
results of the optimal formula exhibited no difference from
the prediction of the software. In conclusion, the coconut
oil emulgel was successfully prepared and proved its
stability so that it can be used for preparing skincare
cream products.

Keywords: coconut oil, emulgel, experimental design.
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glycerol, propylen glycol, ethylen diamin tetra acetic acid-
EDTA dat tiéu chuin Dugc dién Trung Qubc 2010 (Trung
Qudc). Phan mém Design-Expert phién ban 8.0.6 (Hoa Ky).

Phwong phap nghién ciru
Xdc dinh gid tri RHLB ciia dau dira:

Gia tri RHLB cua dau dura dugc xac dinh bé’lng cach
khao sat thoi gian va mac do tach 16p cia nhii twong. Cac
nhii trong duoc didu ché bang cach lic rung trong éng ly
tam 3 phut vé6i ty 1 pha dau:pha nuéc:hdn hop chéat nhii
hoa dugc giir ¢b dinh. Ty 1¢ giita hai chat nhii hoa trong hdn
hop dugc thay doi dé dat cac gia tri HLB (1a hé s6 can bang
dau - nudc duoc sir dung cho chat nhii héa hay hdn hop chat
nhii hoa) tir 5 dén 14. Khoang gia tri HLB tir 5 dén 14 dugc
lya chon dya vao sy tham khao cac gia tri RHLB cua mot
s6 dau thong dung duoc st dung trong my pham va dugc
pham [8]. Pha nuéc st dung nudc cit pha xanh methylen,
gitip d& dang phat hién sy tach 16p. Cac nhil tuong duogc dé
yén va ghi nhan muc do tach 16p sau 1, 3 va 24 gio. Mdi thi
nghiém déu thyc hién 3 1an lién tiép dé chimg minh tinh 6n
dinh va 1ap lai.

Gié tri HLB ctia hdn hop chét nhii hoa dugc tinh theo
cong thue:

HLB = a.x, + aXx, + ... + a.Xx (1)

Véia,a, ..., a: gid tri HLB cua chit nhii héa 1, 2, ...,
n; X, X,, ..., X : ty 1€ % cua chit nhit hoéa 1,2, ..., n trong
hon hop chat nhii hoa.

Duya vao gia tri RHLB cua dau dira thu dugc, tinh toan
ty 18 span 80 va tween 80 sao cho RHLB cuia dau dira bang
HLB ctia hon hop chét nhii hoa.

Pha ché gel nhii twong:

Carbopol dugc phan tan trong nudc cat, chd khoang 3
gid cho polymer trrong né hoan toan. Hon hop trén dugc
khudy déu va thém triethanolamin vao, tiép tuc khudy déu
trong 3 phit dé tao gel (1). Hoa tan EDTA, benzalkonium
clorid va chit nhii hoa pha nudc vao propylen glycol va
lwong nude con lai, dun nong dén 75°C (2). Hon hop gdm
dau dura, chit nhii hoa pha dau va BHT duoc dun dén nhiét
d6 70°C, khudy tron dé cac thanh phan dong nhat (3). Cho tir
tir (2) vao (3), khudy déu véi tc do 3400 vong/phit trong 5
phiit, sau d6 dong nhat hoa bang may Ultra turrax véi toc do
7800 vong/phtt trong 10 phut. Thém tir tir ethanol 96% vao
hén hop (4). Cho (4) vao (1), khudy déu bang may khudy
MK-GBI trong 5 phut véi tdc do 400 vong/phut. Péng tuyp
va dan nhan.
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Thiét ké va t6i wu hoa cong thire gel nhii twong:

Mo hinh IV-Optimal dugc thiét ké bang phan mém
Demgn Expert phién ban 8.0.6 gébm 25 cong thirc. Nam
yéu t& quan trong anh huorng dén tinh chit cua gel nhii
tuong dugc thiét lap bao gom. ty 1€ % dau dira (A), ty 1€
% hdn hop chat nhii hoa (B), ty 1& % Carbopol (C), ty 1& %
triethanolamin (D), ty 1& % nudc cat (E). Trong d6, cac tinh
chat ciia gel nhil trong duoc chon khao sat dé tdi wu hoa cac
bién doc 1ap bao gom pH (R1), kich thudc hat trung binh
(um) (R2), dién tich dan mong (cm?) (R3) va do bén vat Iy
(R4).

Viéc xem xét sy ¢ y nghia vé mit thong ké cta cac
yéu t6 bang phan tich phuong sai théng qua viéc so sanh
gia tri P cling nhu gié tri d0 chinh xéc thich hgp (Adequate
precision), day 1a ty 1é giit tin hi¢u va nhiéu. Gia tri d6 chinh
xac thich hop so sanh khoang cac gia tri du doan tai cac
diém thiét ké véi sai s6 du doan trung binh. Gia trj nay 16n
hon 4 cho thiy mé hinh c¢6 kha ning du doan thich hop.
Viéc lya chon cong thure tdi wu dua vao chi sb mong mudn
dugc goi ¥ tir phan mém Design-Expert, chi s6 nay cang
cao thi cac gia tri dy doan cang c6 kha nang sat véi gia tri
thue té nhat.

Xac dinh cdc tinh chat ciia gel nhii twong:

- Cam quan: gel nhil trong c6 mau tring duc nhu sira, thé
chdt mém min, c6 mui dic trung, khong bién mau, khong
ctng lai hodc tach 16p & diéu kién thuong, khong duoc chay
long ¢ nhiét d6 37°C, phai bét dinh duoc trén da khi boi.

- P9 ddng nhat: gel nhii tvong phai dong nhét, khong
von cuc, khong c6 ciu tir la. Liy 4 mau gel nhii twong, mdi
méu khoang 0,02 dén 0,03 g, trai déu trén 4 phién kinh. Day
1én mdi phién kinh bang mot phién kinh thir 2 va ép manh
cho t&i khi tao thanh vét tron c6 dudng kinh khoang 2 cm.
Quan sat vét thu dugc bang mat thuong (cach mét khoang
30 cm), & 3 trong 4 tiéu ban khong dugc nhan thiy céc tiéu
phan. Néu c6 cac tiéu phan nhin thiy & trong phan 16n sd
cac vét thi phai 1am lai véi 8 mau kem. Trong sb cac tiéu
ban nay, cac tiéu phan cho phép nhan thiy khong dugc vuot
qua 2 ti€u ban.

- pH: cén 10 g gel nhii twong vao cbe becher 100 ml, cho
vao 50 ml nudc cat dun soi dé ngudi. Khqu ky, sau do lgc
qua gidy loc va tién hanh do gia tri pH cuaa dich loc. Thuc
hién do 3 1an cho mdi mau va ldy gia tri trung binh.

- Do dan moéng: can 1 g gel nhii twong cho vao giita tAim
kinh, dat tim kinh con lai c6 khéi luong khoang 250 g 1én
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trén, dé yén trong trong 1 phut. Po duong kinh vong tron
ctia gel nhil twong tan ra, do 2 chiéu va lay gia tri trung binh.
Dién tich dan mong dugc tinh theo cong thire: S = (d*x w)/4
(trong d6, d 1a duong kinh trung binh cta 2 lan do).

- Kich thudc tiéu phén: tién hanh do phan b kich thudc
tiéu phan bang may Malvern Mastersizer 3000. Ghi nhan
cac gia tri kich thudc hat trung binh.

- Do 6n dinh vat 1y: can 10 g gel nhil twong cho vao dng
nghiém c6 nip day. Pt dng nghiém nay lan luot & cac didu
kién nhiét do 40°C trong 24 gid, 4°C trong 24 gid. Tiép tuc
1ap lai cac chu ky twong tu. Sau mdi 24 gid quan st va ghi
nhan thoi gian tach 16p bang cach dua dng nghiém ngang
tam mit, d6i dién voi anh sang dén. Mau dugc cho 1a tach
16p khi gel nhii twong bi tach thanh 2 pha rd rét. Thuc hién
12 chu ky [9].

Két qua va ban luan

Két qua khao sat murc do tach 10p ciia cac cong thic nhil
tuong tir A1 dén A10 c6 gia tri HLB tuong tng tir 5 dén 14
dugc trinh bay ¢ bang 1. Cong thirc nhil tuong A1 ¢6 gia tri
HLB tuong tng 1a 5,0 bén virng nhét sau 24 gio. Tiép tuc
thu hep mién gia tri HLB quanh gia tri nay dé xac dinh cong
thirc nhii twong 6n dinh nhét. Néu cong thirc nhil twong ¢
gid tri HLB 14 5,0 van bén nhat thi can khao sat thém cong
thirc 6 HLB 1a 4,0 va 4,5 dé so sanh. Tuy nhién, két qua
khao sat trinh bay & bang 2 cho thdy cong thic nhii tuong
B2 ¢6 HLB twong tmg 14 5,5 bén viing nhat. Ca 3 lan thur
nghiém déu cho két qua lap lai. Vay gia tri RHLB cia dau
dualas,s.

Bang 1. K&t qua khao sat mic d¢ tach 16p clia cac cong thic nhii
tuong véi gia tri HLB & khodng rong.

Mikc d9 tach 16p
Cong thire HLB

Sau 1 giocc  Sau 3 gio Sau 24 gio
Al 5,0 - - 4
A2 6,0 - - ++
A3 7,0 - + +++
A4 8,0 +++ T o
AS 9,0 +++ +++ i
A6 10,0 +++ P ot
A7 11,0 Sininly -+ 4+
A8 12,0 +++ -+ 4+
A9 13,0 ++++ ++++ +H++
A10 14,0 ++++ ++++ ++++

(-): khong hodc gan nhu khong tach 16p.
(+) (++) (+++) (++++): tach 16p, mic do tach tang dan.
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Bang 4. Md hinh IV-Optimal va dif liéu thuc nghiém.

Mo hinh IV-Optimal Dir liéu thye nghiém

Cong
, P . thirc
Mirc d9 tach 16p B Cc D E RI n=3)  R2 (n=5) R3 (n=2) R4
Cong thirc HLB
Sau 1 gio Sau 3 gio Sau 24 gio 1 1,67 1500 075 020 6421 4755002 8,81+0,11 33,174,020
Bl 5,0 - - ++ 2 500 3,00 042 036 83,05 5794007 122+0,02 33,1740,00 12
B2 5,5 - = + 3 11,67 1500 0,75 020 6421 487+0,02 1,18+0,04 28264094 0
B3 6,0 - - ++ 4 1,67 1500 025 036 64,55 6,78+0,03  0,56+0,03 50244251 12
B4 6,5 _ + St 5 7,50 12,00 038 018 71,78 548£0,02  3,38£0,03 38474220 9
BS 7.0 _ it i 6 5,00 3,00 0,75 0,28 82,80 4,82+0,02  1,20+0,03 22,0540,17 12
B6 75 4 i Tt 7 500 3,00 025 0,12 8346 5724003 067£0,00  78,5040,16 5
5
8 1500 1500 058 036 60,89 557+0,02  1,14+0,01 36,3040,00 0
’Gla tri RHLB cua cong thirc B2 giup tm}’l toan ty 16; cac 9 1500 3,00 075 0,12 7296 4,65:0,02 13340+6,56 2826:0,94 0
chat nhii hoa phu hop, phuc vu qua trinh t6i wu hoa cong
i . A . 10 500 1500 025 024 7134  634£0,00 891+0,03 52784026 12
thtrc. V61 RHLB pha dau la 5,5, ty 1€ gitra span 80:tween 80
du,o,c XéC dlnh du,a trén Céng thl:rc (1) lé 8911 11 7,50 6,00 0,38 0,18 77,78 529+0,01  0,59+0,04 44,16+0,12 7
A . oL A K. , A , 12 11,67 7,00 0,75 036 72,05 5,16+£0,02 0,21+0,00 28,26+0,09 0
Keét qua thiét ké va toi wu hoa cong thirc
N 13 11,67 11,00 025 0,12 68,79  5,54+0,01 0,2740,00 56,7240,27 0
Sau khi da xac dinh gia tri RHLB cua dau dira, cong thure
- A . N 14 10,00 1500 025 0,12 6646 580+£0,00 0,71+0,01 63,59+0,28 3
gel nhil tuong dugc dé nghi nhu trong bang 3.
15 500 11,00 0,58 012 7513  4,65:0,01  0,330,00 2826+£0,09 12
Bang 3. Cong thiic gel nhii tuong dau diia dé nghi.
16 500 300 075 028 8280 4,77+0,03  0,24+0,03 33,174020 12
a A > 1A (0
Thanh phan Ty 19 (/0) 17 1500 11,00 0,25 0,12 6546  550+0,01  6,88+0,03 66,44+144 0
Déu dira 5-15
18 10,00 9,00 0,50 024 72,09 5,26+0,01 0,2440,01 38,47+0,00 3
Pha dau Chat nhii hoa pha dau* 3-10
19 15,00 3,00 042 028 73,13 5,56+0,02  0,70+0,01 40,69+0,00 0
BHT 0,05
20 10,00 9,00 050 024 72,09 515£0,02  0,54+0,09 30,1840,49 0
Chét nhii hoa pha nudc** 2-7
21 833 300 025 012 80,13 536:0,02 21,54+024  70,85:030 0
Glycerol 5,00
Pha nudc 22 10,00 9,00 0,50 0,24 72,09 529+0,02 1,20+0,34 28,26+0,00 0
EDTA 0,10
23 5,00 1500 0,75 036 70,72 530+0,02  0,25+0,01 30,1840,97 0
Benzalkonium clorid 0,02
24 11,67 3,00 0,42 0,12 76,63 4,90+0,04  13,26+0,24 44,16+£0,00 0
Carbopol 940 0,25-0,75
25 5,00 11,00 0,58 0,12 75,13  4,54+0,00  0,23+0,00 38,47+0,00 9
TEA 0,12-0,36
Ethanol 96% 3.00 A: ty & % dau dia; B: ty 1é % hdn hgp chat nhi hoa; C: ty 1& % Carbopol;
]

Nuée cat Vira di 100%

*ché’t/nhﬂ hoa pha dau dugc khao sat: span 80.
**chat nha hoéa pha nuéc dugc khdo sat: tween 80.

Dua trén sy thay ddi ty 1¢ ciia mot s6 thanh ph?m trong
cong thuc gel nhii twong dau dira & bang 3, phan mém
Design-Expert da dugc su dung dé thiét ké mé hinh thuc
nghiém IV-Optimal gom 25 cong thirc dugc trinh bay &
bang 4. Cac cong thire duge bao ché theo cung diéu kién va
quy trinh, mdi cong thirc c6 khéi lugng 100 g.
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D: ty & % triethanolamin; E: ty 1& % nudc cat; R1: pH; RZ:\ kich thudc
hat trung binh (um); R3: dién tich dan méng (cm?); R4: do bén vat ly.
Khi phan tich phuong sai, két qua & bang 5 cho thay
réng, cac ham s6 thé hién mbi quan h¢ gitia cac bién s doc
lap A, B, C, D, E v6i cac bién phu thuoc R1, R2, R3, R4 1a
c6 y nghia (P-value<0,05). Gia tri d6 chinh xéc thich hop
(Adequate precision) do ty 1& giira “tin hiéu” va “nhiéu”. Ty
1¢ nay >4 dwoc cho 1a phu hop, vi viy mé hinh thiét ké c6
thé dugc sir dung dé dinh huéng cho khong gian thiét ké.
Bén canh d6, cac gia tri R% R? hiéu chinh, R? du doan déu

1



s Khoa hoc Y - Duoc

16n hon 0,7 cho thdy kha ning du doan chinh xac cac tinh
chat cuia gel nhii twong. Cac gia tri nay cang 1on thi sy sai
léch gitra cac gia tri du doan va gia tri thyc nghiém s€ nho,
hay noi cach khac 1a kha niang dat dugc cac tinh chét cua gel
nhii twong nhu két qua du doan s& cang 16n.

Bang 5. Két qua phan tich phuang sai cic yéu to R1, R2, R3, R4.

Yéu tb RI R2 R3 R4

Téng binh phuong 6,73 118,12 5291,07 606,52

Do tu do 10 12 13 12

Do léch chun 0,088 0,57 497 1,93

F-value 87,42 30,06 16,45 13,5

P-value <0,0001 <0,0001 <0,0001 <0,0001

R? 0,98 0,97 0,95 0,93

R* hiéu chinh 0,97 0,94 0,89 0,86

R* dy doan 0,92 0,90 0,72 0,72

Adequate precision 36,67 26,28 13,00 9,89

Phuong trinh twong ~ R1= Sqrt(R2) = R3= R4=

quan ho quy 10,24A +18,524 +101,70A 9,447
+6,72B +1,73B +61,19B +12,11B
+1828,40C -253,96C +85364,30C +8262,59C
+101,03D +9076,70D +127,55D +21333,61D
+5,55E +0,88E +76,21E +6,02E
-1,65AB -27,88AB -61,40AB -8326,07AC
-187731AC  +1027,17AC ~ -89197,38AC  -19646,40AD
-1937,92BC  -10607,34AD  -71,74AE -25,59AE
-1,02BE -23,01AE -88259,80BC  -8746,06BC
-3119,96CD  -8443,68BD -1329,95BD -21318,24BD
-1921,05CE  -21376,37CD  -21,45BE -97094,24CD

+340,77CE -19898,50CD  -7913,86CE
-9122,35DE -89180,11CE -20750,04DE
-2422,60DE

Céc phuong trinh hdi quy ¢ bang 5 con duge thé hién
mot cach tryc quan hon & hinh 1. Trong hinh, timg tinh chat
ctia gel nhii twong chiu sy anh hudng ctia cac yéu té khao sat
& cac mure do khac nhau:

- pH (R1) phu thudce cha yéu vao yéu t ty 1¢ % Carbopol
(C), ty I¢ % TEA (D) co trong cong thirc va it phy thudc
vao céac yéu té khac. Do Carbopol phan tan vao nudc co tinh
acid, khi trung hoa tr¢ thanh dang gel. TEA 12 mdt amin
bac ba c6 nhiéu nhom hydroxyl, duoc sir dung trong cong
thirc nay v6i vai tro trung hoa Carbopol va diéu chinh cho
gel nhil twong dat pH thich hop. Néu giit nguyén lugng cac
thanh phan khac, khi C tang thi R1 s& giam, con ting D thi
R1 s& ting. Sy thay d6i ciia R1 c6 dao dong 16n khi ty 18
giita C va D chénh léch nhau nhiéu.

TAP CHI

HOA HOC

NG NGHE |t Nam 61(7) 7.2019

- Kich thuédc hat trung binh (R2) bi anh hudng tir ca 5
yéu té: ty 1& % dau dira (A), ty 1é % chét nhil hoa (B), ty 1&
% Carbopol (C), ty 1¢ % TEA (D) va ty 1¢ % nudce (E) trong
cong thire gel nhil turong. Pac biét, cac yéu td A, C, D c6 anh
huong rat 16n dén R2. Khi ty 1 % dau dira ting dan nhung
lugng chét nhil hoa bi gi6i han thi kich thudc hat trung binh
chi ¢6 thé giam ¢ mot muc do nhét dinh va sau do sé tang
1én ty 1¢ thudn vdi lugng tang cua dau dira. Bén canh do, ty
1¢ % Carbopol va ty 1& % TEA quyét dinh dén do nhét cta
moi truong phan tan, khi moi trudong phan tan cang nhat thi
kich thudc hat phan tan s€ 16n va nguoc lai.

- Dién tich dan méng (R3) ciing phy thudc vao nhiéu
yéu td, trong d6 phu thudc 16n vao ty 1& % Carbopol (C), ty
1€ % TEA (D) va ty 1€ % nudc (E) co trong cong thue. Gel
Carbopol duoc trung hoa co d nhét 16n nhit & pH 6-11, do
nhot giam dang ké khi pH<3 hodc pH>12, hodc khi c6 sy
hién hién cua cac chit mang dién tich. R3 ¢6 xu hudng ting
1én khi C va D giam.

- Do bén vat 1y (R4) bi anh huong boi ca 5 yéu td. Ty 18
% dau dira cang cao cong thirc cang kho bén, cung 1 lugng
Carbopol néu tang luong TEA trong khoang gii han thi R4
tang, hdn hop chat nhii héa anh hudng téi su tach 16p cua 2
pha dau va nude.

pH
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Hinh 1. Sy anh hudng cta cac bién doc 1ap lén tiing bién phu
thugc: pH - R1 (A), kich thuéc tiéu phan - R2 (B), dién tich dan
moéng - R3 (C) va do bén vat ly - R4 (D).
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Diéu kign rang buéc cho bién dpc lgp va bién phu thuc

Trong gi6i han khong gian thiét ké va mot s yéu cau doi
v6i cac thanh phan gel nhii tuong ciing nhu cac mong mudn vé
céc tinh chat cia gel nhii trong dau dira nén mot sé rang budce
cho cac bién s6 da dugc thiét 1ap va duoc trinh bay & bang 6.

Bang 6. Diéu kién rang budc cho cac bién sd.

Bién s Muc tiéu Khoang gi6i han
A Trong khoang gidi han 5-15 (%)

B Trong khoang gidi han 3-15 (%)

€ Trong khoang gidi han 0,25-0,75 (%)

D Trong khoang gidi han 0,12-0,36 (%)

E Trong khoang gidi han 60,72-83,46 (%)
R1 Huéng dén 6,0 5,50-6,50

R2 Trong khoang gi6i han 0-10 (um)

R3 Trong khoang giGi han 25-40 (cm?)

R4 Hudng dén 12 12

Dua trén cac didu kién rang budc déi voi cac bién sd,
phan mém Design-Expert dua ra cac cong thirc dé nghi voi
cac chi s6 mong mudn (Desirability) khac nhau. Cong thirc
véi chi sb mong muén cao nhat (0,99) duoc lua chon va
dugc trinh bay song song véi két qua thyc nghiém kiém
chung trong bang 7.

Khoa hoc Y - Duoc n——

cua nhiét do trong khoang cho phép, c6 pH va dién tich dan
mong on dinh. Két qua gia tri kich thudc hat cé sy dao dong
nhiéu giita cac 16 kiém ching va co sy sai 1éch 16n giita gia
tri du doan va gia tri thuc nghiém, nhung van nam trong
khoang cho phép.

pH sinh 1y cta da ngudi binh thudng nim trong khoang
tir 4-6 [10, 11]. Nhiéu tic gia chip nhan gia tri tir 5,4-5,9
[12]. Gia tri pH hoi acid nay dam bao cho hoat tinh khang
khuén, tao hang rao bao v¢ cling nhu can thiét cho su toan
ven cua 16p sung [10, 13]. Gié tri thuc nghiém (pH=6,04)
va gia tri du doan (pH=5,9) cua nghién ctru ddm bao cho cac
hoat dong chtrc nang binh thuong cua da.

Kich thudc hat c6 anh huong dang ké dén dac tinh hip
thu qua da cua gel nhii tuong: véi kich thuée >10 pm chu
yéu duogc gilr lai trén bé mat da, cac hat tir 3-10 pm co thé
vao cac nang 16ng, khi kich thudc <3 pm thi cac hat c6 thé
qua céac nang 16ng va 16p stmg [13]. Gel nhii twong dau dira
v6i tac dung cham soc va giit am cho da nén kich thudc hat
trung binh 2,48 um la phu hop.

Khi tién hanh bao ché cac cong thirc trong mé hinh thuc
nghiém, nhiing coéng thirc ¢ d¢ dan mong tir 30-40 cm?
cho thé chat phu hop, c6 kha nang dong tuyp va st dung dé
dang. Do d6, 6 dan mong cua 3 16 kiém ching cho thay kha
nang co thé dwa vao san xuat cong nghiép.

Bang 7. Két qua tdi uu, gia tri dy doan va thyc nghiém kiém chiing.

gfn e Tén Ty 1€ (%) :iiigcphu Tén Du doan Thwe nghiém (n=3)  Bias (%)
A Déu dira 5 R1 pH 5,90 6,04+0,04 2,37

B Hdn hop chét nhii hoa 4,5 R2 Kich thuéc hat trung binh (um). 2,19 2,48+0,58 13,24

@© Carbopol 940 0,39 R3 Dién tich dan mong (cm?) 34,02 34,54+0,61 1,52

D Triethanolamin 0,36 R4 Do bén vat ly 12 12 0

E Nude cat 81,59

A+B+C+D+E =91,84%

Mtrc do mong mudn: 0,99

Két qud thwe nghiém kiém chitng

Két qua pH, d6 dan mong va do bén vt 1y ciia hé gel nhii
tuong dau dira c6 sy lap lai tot gitra 3 16 kiém ching (CV%
lan luot 14 0,6%, 1,76% va 0%); déng thoi sy sai 1€ch gitia
gia tri du doan va gid tri thuc nghiém trung binh thap (Bias
lan luogt 14 2,37%, 1,52% va 0%). Cac mau chimg c6 do bén
vat 1y 6n dinh qua 12 chu ky nhiét bién dbi, khong co su
tach pha ciing nhu khong cé sy thay ddi vé cam quan nhu
mau sic, su déng nhét so voi mau déi chung dugc dé o diéu
kién nhiét 6 phong. Vay gel nhii twong bén dudi tac dong

TAP CHI

HOA HOC

NG NGHE | &t Nam 61() 7.2019

Khi danh gia d6 bén vat Iy ctia gel nhil twong, sau 12 chu
ky nhiét cac mau khong co6 sy tach pha, khong c6 su thay
d6i vé& cam quan nhu mau sic, sy dong nhét so voi mau déi
ching dugce dé ¢ diéu kién nhiét do phong. Vay cong thirc
ti uu bén dudi tac dong cua nhiét do.

4 ~
Két luan

Cong thirc gel nhii twong dau dira t6i wu da dugce thiét 1ap
thanh c6ng bang phan mém Design-Expert phién ban 8.0.6
v6i mé hinh thyc nghiém IV-Optimal. Dong thoi, cong thire
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s Khoa hoc Y - Duoc

tdi wu nay da dat cac tinh chit dé ra va c6 thé dugc tng dung
dé tao ra cac san pham my pham c6 cong dung dudng da voi
su két hop vdi cac thanh phan tir thién nhién nhu mat ong,
sita ong chtia, phan hoa... nhim gép phan lam phong phu
hoa, cai thién chat lugng va hiéu qua cing vi cac san pham
cham so6c da khac trén thi truong.
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