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Abstract: Titanium dioxide, a physical sunscreen, is a metal oxide which reflects and disperses
incident UV radiation by an optical mechanism. Sun protect factor (SPF) indicates the level of
protection from UV rays. This study aims to prepare titanium dioxide sunscreen cream and evaluate
its SPF. Sunscreen cream was first prepared by emulsification method, and then mixed with titanium
dioxide. As a result, the sunscreen cream loaded with 5% titanium dioxide had good visual
performance, physical stability, and medium UV protection effect with SPF 20+.
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Nghién ctru bao ché va danh gia chi s6 SPF cta kem
chong nang chira titan dioxid
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Tém tat: Dioxyd la mot chat chdng nang vat 1y duoc st dung tir rat lau trong cac ché pham my
pham. Titan dioxyd c6 ban chét 1a mot oxyd kim loai ¢6 kha nang phan xa, phan tan cac tia UV bang
co ché quang hoc. Nghién ctru ndy bao ché kem chdng ning chta titan dioxyd va danh gia chi sb
chéng ning SPF. Kem titan dioxyd dwoc bao ché bang phuong phap nhi héa truc tiép, sau d6 phdi
hop titan dioxyd vao kem bang phwong phép phan tan. Két qua cho thiy, kem chdng néng chira 5%
titan dioxud c6 hinh thirc dep min mang, ¢6 gié tri chong ning SPF ¢ mirc d6 trung binh 20+.

Tir khéa: Titan dioxid, chong néng, chi s6 SPF.

1. Pit van dé

Anh sadng mat troi, cu thé tia UV 1a tic nhan
gdy bong niang, sam da ¢ phu nit. Do vay, kem
chéng nang 1a ché pham my pham thiét yéu cho
phu ni dé bao vé lan da khoi bi 140 hoa badi tac
dong cua tia tir ngoai. Cac chat chdng nang duoc
chia 1am hai nhom: chdng ning vat Iy va chdng
néng hoa hoc. Titan dioxyd 14 mét trong hai dai
dién pho bién nhat ciia nhom chat chong nang vat
ly. Co ché chdng tia UV cta nhom nay 1a phan
xa va phan tan tia UV théng qua co ché quang
hoc. Ching hoat dong nhu nhitng tim chan phan
xa lai cac tia UV chiéu t6i da. Dic tinh ciia nhém
chéng ning vat 1y 1a kha niang thim thap va dic
tinh quang hoc cao vi thé duy tri dugc kha ning
bao vé khoi 4nh ning mit troi trong mot thoi gian
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dai [1-3]. Ngoai ra, céc chat chdng ning vat ly
¢6 cac wu diém vuot troi khac nhu: khong tham
vao da, khong gy kich tmg da, c6 tac dung ngay
khi boi va co tudi tho dai. Do do, kem chong
nang vat ly thuong duoc cac chuyén gia khuyén
cdo uu tién sir dung.

Dé danh gia kha nang chéng tia tir ngoai cla
céc ché pham chong ning ngudi ta sir dung rat
nhiéu céc chi s6 khac nhau ciing nhu cac phuong
phap tinh toan khac nhau. Trong s6 d6 chi s6 SPF
(Sun Protection Factor) 1a mét trong nhiing chi
s0 quan trong va dugc st dung rong rai nhat daé
danh gia hiéu qua ctia mot san pham chdng ning.
Céch danh gia chi s6 SPF di dugc Uy ban My
pham Chau Au huéng dan [4], tuy nhién & Viét
Nam van chua c6 nghién ctru nao danh gia chi
tiéu SPF cua kem chdng ning duoc cong bd.
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Trong nghién ciru nay ching t6i budc dau
nghién ciru bao ché va danh gia chi so SPF va
mot so chi tiéu khac cuia kem chira titan dioxid.

2. Nguyén liéu va phwong phap nghién ciru
2.1. Nghién liéu. thiét bi nghién ciru

Nguyén liéu: Hydroxyethyl cellulose (HEC)
6 xuat xtr My; titan dioxid, Tween 80, glycerin
monostearat, propylene glycol, glycerin alcol
cetylic, isopropyl myristat co xudt xr Trung
Qudc; dau hudng duong c6 xuét xir Ukraina.

Thiét bi: Bé siéu 4&m Wise Clean (Han Qudc),
may do quang hitachi U-5100 UV/VIS, may ly
tam HERMLE Z200A, may canh khiy chan vit
WiseStir HS-120A, may do pH METTLER
TOLEDO, tdm poly (methyl methacrylat)
(PMMA).

bong vat thi nghiém: Thd tréng, khoe can
ning tir 2-3 kg do Vién kiém nghiém thudc co so
2 cung cép.

2.2. Phuong phap

2.2.1. Phuong phdp bdo ché cream titan dioxyd

Ngam ta dugc tao gel trong nude tinh khiét,
tao hon hop gel (gel A). Hoa tan nipagin va
nipasol trong glycerin, dun nong va khuay déu
dén khi tan hoan toan (dung dich B). Phdi hop tir
tir dung dich B voi dung dich gel A, khudy dén
ddng nhit (dung dich C), sau d6 dun nong 40°C.
Pha dau gom glycerin monostearat, alcol cetylic
dugc dun chay 1ong, sau d6 phdi hop dau huéng
dwong, isopropyl mirystat (IPM) va Tween 80
vao, khudy tron dén ddng nhat. Pun nong pha
dau lén 60-70°C.

Phdi hop pha dau vao pha nudc, khudy déu
bang mdy canh khudy chan vit véi téc do
2700v/phit thu dugc kem c6 thé chat mém. Titan
dioxid dugc nghién min rdi ry qua ray 125 pm,
sau d6 nghién w6t titan dioxid bang dong luong
kem. Phdi hop phan kem con lai rdi khéy tron
bang may khuay chén vit trong 5 phut. Thém tinh
dau va khudy déu. Bao quan ¢ nhiét do phong

trong 3 gio dé 6n dinh, sau d6 tién hanh cac thir
nghiém danh gia.

2.2.2. Phwong phdp danh gid mét so chi
tiéu cua kem

. Hinh thirc: danh gia bang cach quan sat. Yéu

cau: kem c¢6 mau trang duc, thé chat min, dong
nhat, khong c6 bot khi, mui thom nhe, kh‘i boi 1én
da tao dugc mot 16p mang mong min, deu.
D¢ 6n dinh vt ly: Can 2-5 g kem vao trong
ong ly tam 15 ml, toc do ly tam: 5.000 v/phut;
thoi gian: 30 phut; nhiét do: 30°C.

Xac dinh chi s6 SPF

Can mot luong kem khoang 1 ,3mg/cm? trai
déu lén bé mit tdm polymethylmethacrylat
(PMMA). Tién hanh quét quang phd truyen qua
trong khoang bude song tor 290nm dén 400nm
trén mdy do quang pho U-5100 UV/VIS
spectrophotometer. Mau trang la tam PMMA
khong boi kem.

Chi sb SPF duoc tinh toan theo phuong trinh

Y3900 SA.EA. dA

SPF =
Y300 S A EA.TA.dA

Trong do:

EX 12 gia tri quang phd gy ban do ¢ budc
song A dugc tinh theo cdng thirc do CIE dua ra.
S 1a quang phé caa ngudn UV. TA la quang phd
truyén qua duge do ¢ budc song A [4, 5].

banh gia kha nang gy kich ung da

Tién hanh thir nghiém trén ba con tho tréng.
Khoang 24 gio truae khi lam thi nghiém, 16ng &
vung lung cua déng vat dugc cao sach, can than
tranh xudc da va chi sir dung nhirng vung da toan
ven, lanh 13n khdng c6 ton thuong. Ving da tho
duoc chia thanh hai khu vuc bdi mau va khong
b6i mau dé so sanh. LAy chinh xéac khoang 0,5g
mau bdi 1&n ving da nho (khoang 6cm?), ding
mot miéng gac day lai va giir cd dinh bang bang
y té. Sau khi két thuc (sau khoang 4gid), bang va
gac dugc gid bo, cac vi tri thi nghiém dugce lau
sach mau bang nude cit va vai mém. Quan sat
va phén loai cac phan tng. Tt ca dong vat thi
nghiém phai duoc kiém tra cac ddu hiéu ban do
va phti né. Két qua dugc ghi ¢ phit thir 60 va sau
d61a 1 ngay, 2 ngiy va 3 ngay. Néu c6 ton thuong
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ma khong phan biét dugc 1a kich tng hay an mon
thi tién hanh quan sat dén 14 ngay dé xac dinh kha
ning hoi phuc. Ngoai viéc kiém tra kich (g, tit ca
cac diu hiéu bat thuong cta dong vat thi nghiém
cling dugc ghi lai va bdo cdo. Theo tai liéu huéng
dan ctia OECD 404 va ISO 10993-10-2010, cac
phan tmg duoc ghi lai va tinh diém [6, 7].

3. Két qua va ban luin

Khao sat anh hudng cia chit 1am dic dén dic
tinh cua kem.
~ Su dupg hai chat 1am dac HEC va carbopol
deé bao ché kem titan dioxyd nhu trong cong thirc
o bang 1.

Bang 1. Thanh phdn cac cong thirc sir dung cac chat lam dic khac nhau

) Khoi lugng (g)
STT Thanh phan
CT1 CT2 CT3 CT4

1 Glycerin 15 15 15 15

2 Nipagin 018 018 0,18 0,18

3 Nipasol 0,02 0,02 0,02 0,02

4 HEC - - 0,5 0,6

5 Carbopol 0,5 0,7 - -

6 Tween 80 3 3 3 3

7 Alcol cetylic 2 2 2 2

8 Déu huéng duong 3 3 3 6

9 Isopropyl myristat 5 5 5 10

10 Glycerin monosterat 3 2 3 2,5

11 Triethanolamin 0,6 0,6 - -

12 Titan dioxyd 3 3 3 3

13 Nuéc tinh khiét vd 100 100 100 100

Béng 2. Panh gia mot s6 dic tinh ctia kem
STT Dbic tinh CT1l CT2 CT3 CT4
1 Hinh thirc - - + +
(d6 min mang) . .

2 The chat Mém Hoi dac Hoi long Mém
3 _Bot khi khdng khéng khéng khdng
4 Do 6n dinh vat ly Khong tach l6p  Khong tach 16p Téach 2 16p Khoéng tach 16p

Chu thich: +: min mang

Céc cong thirc str dung chat lam dic carbopol
(CT1 va CT2) co6 hinh thic khong min mang,
xuat hién cac hat titan dioxyd tu lai v&i nhau
(bang 2). Nhu vay c6 hién tugng tuong ki cua
titan dioxyd voi carbopol va chat didu chinh pH
str dung trong cong thirc. Do d6 carbopol khong

-: khong min mang

dugce chon 1am chat lam dic. Hydroxypropyl
ethyl cellulose (HEC) tao kem c6 thé chat mém
muot, khi li tim 30 phut & toc d6 5000 vong/phut
khéng quan sat thdy hién tuong tach 16p. Do do6
lua chon HEC lam chét lam dic cho kem.
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Chat lam déc 6 vai tro quan trong trong kem
va cac san pham my pham no6i chung. Ching c6
vai tro diéu chinh thé chat cho kem, dan t&i giam
luong chat diéu chinh thé chit than dau (nhu
alcol béo) ciing nhu pha dau. Do d6 khi boi trén
da, khong c6 hién tugng can tré qua trinh sinh ly
cua da, tao cam giac thodi mai cho nguoi dung.

Khao sat anh huong cua chit dién hoat dén
tinh chit cta kem.

Str dung hai loai chit dién hoat Tween 80 va
hdn hop PEG 40 stearat dé bao ché kem titan
dioxyd nhu bang 3.

Bang 3. Thanh phan cac cong thirc sir dung céc loai chat dién hoat khac nhau

. Khoi luong (g)
STT Thanh phan
CT5 CT6 CT7 CT8
1 Glycerin 15 15 15 15
2 Nipagin 018 018 0,18 0,18
3 Nipasol 0,02 002 0,02 0,02
4 HEC 0,5 0,5 0,5 0,5
5 Tween 80 3 5 - -
6
PEG 40 stearat - - 2 4
7 Alcol cetylic 2 2 2 2
8 Déu huéng duong 6 4 5 3
9 Isopropyl myristat 5 5 5 5
10 Glycerin monosterat 3 3 3 3
11 Titan dioxyd 3 3 3 3
12 Nude tinh khiét vd 100 100 100 100
Bang 4. Mot s6 dic tinh ctiia kem bao ché duge
STT DPac tinh CT5 CT6 CT7 CT8
1 Hinh thire Min mang Min mang Min mang Min mang
2 Thé chat Mém Hoi dac Hoi dac bac
3 _Bot khi khéng khéng khong khéng
4 Do on dinh vatly  Khong tach 16p Khong tach 16p Khong tach 16p Khong tach 16p

Két qua cho théy, khi str dung chét dién hoat
PEGH40 stearat thé chit kem rat dic do chat dién
hoat nay c6 thé chét ran. Hon nita, trong kem con
chtra luong chit rén titan dioxyd 1a 3%, do d6
kem c6 thé chat rat dac. Vi vay, PEG 40 stearat
khong dugc lya chon. CT 5 st dung chét dién
hoat Tween 80, c6 thé chat dep, dn dinh vat ly va
luong chit dién hoat thip dwoc chon dé tiép tuc
danh gia SPF va tinh kich ung trén da tho.

Panh gia chi s6 SPF.

Bao ché cac mau kem chira titan dioxyd giao
dong tir 3% dén 6%, sau do tién }}énh }(hég sat
anh huong cua ty 1€ titan dioxid dén thé chat va
chi so SPF.

) Két qua ¢ bang 5 thdy cac cong thirc tir CT9
dén CT12 lugng titan dioxid tang tir 3% 1én 5%
thi chi s0 SPF tang tur 8,01 dén 24,00. Co the giai
thich l1a do khi lugng titan dioxid tang, cac hat
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titan dioxid duoc phan bd che kin dién tich bé
mat dan t6i kha nang che phu bé mit tot hon. Vi
vay ty 1€ dién tich bé mit duoc bao vé tang cao,
cac tia UV chiéu toi s& dugc phan xa nhidu hon
nén gia tri SPF ciing tang cao. CT12 lugng titan
dioxid ting 1én 6% thi nhan thiy chi so SPF
khong ting dang ké so vdi CT5, thé chét cua
cong thirc thi dic do thanh phan chét ran cao

khong dep vé& mit thim my. Vi vay lya chon C11
v6i 5% titan dioxid c6 SPF 16n hon 20 dé tiép tuc
danh gia. Theo hudng dan cia Uy ban Chau Au
vé hiéu qua bao v¢ cla cac san phém chéng néng,
khi SPF tir 15-25 thi kem c6 kha nang bdo vé
trung binh. Nhu vay kem titan dioxyd 5% trong
nghién ctru c6 kha ning chdng néng trung binh.

Bang 5. Bang gia tri SPF cua cac cong thuc tir CT9-CT12 (n=3)

~ Til¢ titan SPF

Cong dioxyd 3 Sau 6 than Sau 12 than
thirc ) Ban diu Saulthang  Sau 2 thang g g
CT9 3% 8,01 +2,11 - - - -
CTI0 4% 17,14+ 1,84 - - - -
CT11 5% 24004320  2240+484 2148+630 2067543 2097+583
CT12 6% 25,04 + 2,39 - -

Trong hudng din ciia COLIPA vé danh gia
SPF in vitro, dia PMMA duoc lam nham mot
mit dé néu giam thiéu sy tan xa anh sang cua dia
PMMA. Tuy nhién, do diéu kién thi nghiém chua
cho phép, do d6 dia PMMA st dung trong
nghién ctu chua dugc lam nham 1 mat. Tuy
nhién két qua thu dugc phan dnh kha ning can
tia UV ciia cic mau kem chira ti 1¢ titan dioxyd
khac nhau.

Nhan thay chi sé SPF cua CT11 sau 1 va 2
thang c6 su suy giam. Nguyén nhan la do sau khi
dé mot thoi gian, cac hat titan dioxid cé xu
huéng két tu lai véi nhau dan dén kha ning phan
b6 trong kem kém dong déu, kha ning che phu
giam dan t6i kha nang phan xa lai tia UV ciing
giam, ty 1¢ tia UV bi truyén qua nhiéu hon tir d6
dan dén chi s6 SPF c6 giam di. Thang thir 6 va
thang thir 12 chi s SPF hau nhu khong giam,
chimg t6 kem tuong ddi 6n dinh trong thoi gian
bao quan sau do. Trong gioi han ctia nghién clru,
méi chi bao ché kem titan dioxyd trong diéu kién
phong thi nghiém, chua c6 budc dong nhat kem.
Do d6 kem titan dioxyd can dugc tiép tuc nghién
ctru dé dam bao do 6n dinh trong thoi gian bao
quan dai hon.

Panh gia kha nang gay kich tng.

Kem dugc bao ché theo CT11 dugc danh gia
kha nang gy kich ung trén da tho.

Tir két qua thuc nghiém quan sat duoc, diém
ban d6 va phu dugc tinh trung binh giira cac lan
quan sat va duoc thé hién trong bang sau.

Bang 6. Piém trung binh muc d6 kich tmg da

Vi tri Ban do Phu
Chiing 0 0
Ving bdi miu 0 0

Két qua & bang 6 cho thiy kem chira 5% titan
dioxid khong gy kich tmg, khong xuat hién ban
d6 va phii né trén da tho. Theo hudng dan Asean
guidline for safety evaluation of cosmetic
products, tinh an toan céia san phim my pham
can phai thyc hién 1am sang trén da ciia ngudi
tinh nguyén duogc thong qua Hoi dong dao duc.
Do vay, két qua danh gia mirc do kich tmg trén
da tho 1am tién d& dé danh gia d6 an toan trén
lam sang ¢ nguoi.

Két Luin

ba xay dung dugc cong thuc kem titan
dioxyd 5% khong gy kich ung trén da tho va
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danh gia dugc chi sé SPF 16n hon 20. T két qua
nay, kem titan dioxyd bao ché duoc c6 tiém ning
mg dung 1am ché pham my pham c6 tac dung
chéng néng cho da.
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