Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do S6 18 - 2023

NGHIEN CUU XAY DUNG CONG THUC KEM CHONG NANG
TU NHIEN VOI TITAN DIOXID VA KEM OXID

Duong Thi Bich”, Nguyén Thiy Duong,
Nguyén Chi Toan va Huynh Ngoc Trung Dung
Truong Dai hoc Tay Do

("Email: dtbich@tdu.edu.vn)

Ngay nhgn: 12/6/2023
Ngay phdn bién: 20/7/2023
Ngay duyét dang: 26/9/2023

Sir dung kem chéng nang 1a mét trong nhing bién phdp ngan chan tac hai cua tia UV doi
véi da. Hién nay, trén thi riong c6 nhiéu logi kem chong nang nhung phan \én diroc bao
ché véi céc thanh héa hoc, san pham tir tie nhién con han ché. Bé gop phan da dang san
pham kem chong ndng va an toan cho da, dé tai thuc hién véi muc tidu xay dwng cong thirc
kem chong nang tir titan dioxid va kém oxid két hop véi cac thanh phan tw nhién. Bang
phirong phdp nghién ciru thuc nghiém, thiét ké cong thirc bao ché véi cac thanh titan
dioxid, kém oxid phéi hop bo hat mé va dau hgnh nhan cho két qua sau: Kem chong nang
tir nhién véi cong thirc gom: 2% TiOz va 6% ZnO ciing 20% bo hat mé, 6% dau hanh nhan
va 9% sap ong c6 chi sé chong nang SPF la 50,6. PG cam quan: San phdm cd mau trang
duc, thé chat mém, min, déic va dong déu. Bé pH cua kem la 6,08. San pham khong phat
hién vi khudn Staphylococcus aureus, Pseudomonas aeruginosa, vi ném Candida albicans,
vi sinh vdt hiéu khi, cac kim logi arsen, chi, thiy ngan, khéng gay kich «zng da, khéng ban
d6 va phu né. CAc chi tiéu co sé cua san pham déu dat theo van ban hop chat sé 07/VBHN-
BYT ngay 16/3/2021, Théng tw quy dinh quan ly mj pham.

Tir khoa: Bo hat mé, dau hanh nhan, kem chéng nang, kém oxid, titan dioxid

Trich dan: Duong Thi Bich, Nguyén Thuy Duong, Nguyén Chi Toan va Huynh Ngoc
Trung Dung, 2023. Nghién ctru xay dung cong thirc kem chong ning ty nhién
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Truong Pai hoc Tay 6. 18: 211-220.
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1. PAT VAN PE

Bén canh nhirng lgi ich cua tia UV
(Ultra violet) nhu gitip tong hop vitamin
D cho co thé, khir khuan, diéu tri mot s6
bénh lién quan dén da... thi UV ciing
gay ra nhiéu tac hai nhu: Xam nhap vao
da tac dong dén DNA gay dot bién hinh
thanh ung thu, Kich thich san sinh oxy
phan &ng va gay nhiéu tén thuong khac
(Brem et al., 2017). Viéc tranh nhiing
tén thuong do anh nang mat troi da tro
nén rat can thiét. Mot trong nhitng bién
phép thuong duoc st dung la dung kem
chong nang. Kem chéng niang 1a san
pham bdi ngoai da c6 tac dung loc, ngin
chan, phan xa, tan xa hoic hap thu céc
tia UV. Dya trén cac thanh phan hoat
chat, kem chdng ning dugc chia thanh 3
loai chinh: Hda hoc, vat Iy va hén hop.
Kem chéng nang hoa hoc thudng chia
cac thanh phan nhu:  Oxybenzon,
octylmethoxycinnamat, = homosalat,...
lam gia tang kha ning di cin cua té bao
ung thu vl (Alamer and Darbre, 2017).
Thay vao d6, kem chdng ning vat ly voi
cac hoat chat I titan dioxid va kém oxid
dugc FDA cong nhan 1a chat chong nang
pho rong tét véi co ché 1a phan xa va tan
Xa tia UV.

Kém oxid va titan dioxid la hai
khoang chat c6 dang bot mau trang,
diém nong chay cao va duoc st dung
nhiéu trong nganh my pham, dugc pham
(WHO, 2001; Anca, 2022). Theo két qua
khao séat cia mot sé nghién ctiu thi kém
oxid va titan dioxid dugc su dung trong
kem chéng ning khoang 5%
(Melquiades et al.,2008; KCII, 2012).
Tuy nhién theo FDA va ASEAN hai

khoéng nay cp thé sur dung an toan trong
my pham & nong do 1én den 25%.

Bén canh cac khoang kim loai c6 kha
nang chdng nang tét thi cac san pham ty
nhién khac nhu bo hat m& (shea butter),
dau hanh nhan (almond oil) cting c6 kha
nang chéng ning va cung cap dudng
chat cho da. Thanh phan hoéa thuc vat
cta bo hat m& va dau hanh nhan c6 chia
cac acid béo, cac hop chat c6 hoat tinh
sinh hoc nhu phenolic, polyphenolic, a-
amyrin, B-amyrin, lupeol, vitamin E, K,...
c6 kha nang khang oxy hoa, khang viém,
chéng lao hoa, dudng am cho da,...
(Akihisa et al., 2010; Maanikuu et al.,
2017; Coli¢ et al., 2019). Céc chat khong
xa phong hoa cua bo hat m& c6 kha nang
hip thu tia UVB lam ting kha ning
chéng ning khi bd sung bo vao san
pham chéng nang (Israel., 2014;
Maanikuu et al., 2017). Theo Arora et al.
(2015) str dung 12,5% Bo hat m& trong
cong thirc kem chdng nang tir thao dugc
thi kem c0 gia tri SPF la 15. Theo nghién
ctu cua Kaur and Saraf (2010) vé kha
ning chéng tia UVB, thi dau hanh nhan
c6 kha nang hap thy tia UVB véi nong do
1% va cho chi s6 SPF 12 4,5.

2. PHUONG PHAP NGHIEN CUU

Nguyén ligu: Titan dioxid
(Singapore), kém oxid (Singapore), bo
hat m& (M$), dau hanh nhan (Tay Ban
Nha), sép ong (Trung Quéc).

Thiét bi: Can phan tich OHAUS
PA214, may do quang phd Evolution
220, may khudy, bép cach thuy, may do
pH Hanna H12211, tim PMMA day 0,35
mm (Trung Qudc).
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'2.1. Xay dung cong thirc kem chéng
nang titan dioxid va kém oxid

Cong thac bao ché kem chéng ning
tu nhién vai thanh phan kém oxid va
titan dioxid dugc thiét ké nhu sau: CH
dinh hoat chat chéng ning k&m oxid la
6%, titan dioxid 12 2% va st dung chat

nhii hoa 1a sap ong véi nong d6 9%
(Miyar et al., 2014). T4 duoc thay di cu
thé: Bo hat m& khao sat 3 nong do 10,
15 va 20, dau hanh nhan khao 3 nong do
2, 4, 6. Nghiém thuc thiét ké gom 2 bién
véi 3 nong d6 va 6 ddi ching, tong sé
nghiém thtc 15, cu thé & Bang 1.

Bang 1. Thiét ké thi nghiém xay dung cong thirc kem chong ning

Nghiém ZnO  TiO: Bohatm& Dauhanh  Sap Ong )
T thic (%) (%) (%) nhan (%) )  Nuoc (%)
1 NO1 0 0 10 2 9 Vira du
2 NO2 0 0 20 6 9 Vura da
3 N1 6 2 10 2 9 Vura da
4 N2 6 2 15 2 9 Vira du
5 N3 6 2 20 2 9 Vira du
6 N4 6 2 10 4 9 Vura da
7 NS 6 2 15 4 9 Vura da
8 N6 6 2 20 4 9 Vira du
9 N7 6 2 10 6 9 Vira du
10 N8 6 2 15 6 9 Vura da
11 N9 6 2 20 6 9 Vura da
12 NO3 6 0 10 2 9 Vira du
13 NO4 6 0 20 6 9 Vira du
14 NO5 0 2 10 2 9 Vura da
15 NO6 0 2 20 6 9 Vira du

Ghi chii: NOI dén NO6 la cac nghiém thize doi chitng; N1 dén N9 nghiém thizc thir nghiém

Cac thanh phan pha dau gém bo hat

m&, dau hanh nhan, sap ong dun cich
thuay & nhiét d6 60 °C cho tan chay
hoan toan. Nudc cit dun néng & nhiét
d6 60 °C. Phoi hop hai pha tao nhil
twong va khudy khi nhiét d6 ha xubng
khoang 40 — 50 °C, b6 sung kém oxid
va titan oxid vao. Tiép tuc khuay bang
may khuay véi toc do 2700 vong/phuit
trong thoi gian 10 phuat thu dugc kem
c6 thé chat mém min, ddng nhat, khong

tao bot, khong tach lop va dé nhiét do
phong cho san pham dong dac.

2.2. Phuong phap danh gia chi sb
SPF (COLIPA, 2011)

Can 1,3 mg/cm? kem va trai déu trén
bé mat ban mong polymethymethacrylat
(PMMA) c6 kich thuéc 1 cm x 4 cm X
0,35 mm, dé khd 15 phdt va tién hanh
quet quang phd & budc song tir 290 nm
dén 400 nm trén may do quang pho UV-
Vis. Mdi mau do 1ap lai 3 1an. Mau do &
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3 thoi diém 0 gio, 2 gio va 4 gio, doi
chung 1a mau kem chéng ning thi
truong cO gid tri SPF bang 50. Mau
trang 1a tim PMMA khong boi kem.

SPF =

Chi sé
cong thtrc:

SPF dugc tinh toan theo

400
S0 Sa X Ex X dy

[2008, X By X Ty X dy,

290

Trong do:

EA: 12 gia tri quang pho gay ban do ¢
budc song A, EA dugc tinh theo cbng
thie do CIE dua ra.

S: 1a quang pho &nh nang mat troi, 1a
trung binh gia tri mat do quang cua anh
sang mat troi trén Trai dat ¢ cac budc
song xac dinh (JCIA COLIPA, JCIA
CTFA, 2006)

T, 1a gi4 tri quang pho cia mau tai
budc song A.

2.3. Khao sat c4c chi tiéu tiéu chuan
kem chong nang dwoc bao che

Céac chi tieu kem chdéng ning duoc
khao sat theo Vian ban hop nhat sb
07/VBHN-BYT, ngay 16/3/2021 Théng
tu quy dinh quan Iy my pham va Quyét
dinh  s6  3113/1999/QD-BYT, ngay
11/10/1999 vé “Quyét dinh ban hanh
tiéu chuan gigi han vi khuan, nam maéc
trong my pham va phuong phép thir kich
mg trén da”. Céac chi tiéu khao sat gom:
cam quan, d6 dong nhat, pH, chi tiéu vi
sinh vat, chi tiéu kim loai nang va kich
ung da.

3. KET QUA VA BAN LUAN

'3.1. Xay dung cong thirc kem chéng
nang titan dioxid va kém oxid

Céac cong thic kem duoc bao ché cé
thé chat mém, min sau 3 gio. Tuy nhién
dd diac & mdi cong thuc cua kem khéc
nhau, cu thé & Bang 2, Hinh 1. Tu két
qua Bang 2 cho thay ca 15 mau kem déu
c6 mau trang duc, min, dong nhat khong
co bot khi khi quan sat bang mit thuong.
Cac mau ddi ching khong hoat chat
chéng NO1 va NO2 c6 thé chat lodng so
véi cac mau con lai, nhung nhii twong
hinh thanh on dinh, thé chat kem gan
giong sita duong. Cac mau chira ZnO
hoac TiO2 cd thé chat dic tang theo ti 18
thuan véi nong do ta dugc bd sung vao.
Ngoai ra, cac mau N1 dén N5, co ty Ié
bo va dau nhé hon cac mau tir N6 dén
N9 nén thé chat kem lodng hon. Cac
mau N6 dén N9 ¢6 do dic va tao khuodn
khi nang ra khoi tuyp tot hon cic mau
con lai. Tir d6, cho thay sy thay doi nong
d6 ta duoc phan nao cing lam anh
hudng dén cau tric cia san pham.
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Bang 2. Két qua xdy dung cong thir kem chdng ning

Tr  Nghiém Mau sic Thé chit Botkhi  1éch
thirc : lop
1 NO1 Tring duc Mém, hoi lodng - 0
2 NO2 Trang duc Mém, hoi lodng - 0
3 N1 Tring duc Mém, min, hoi dic - 0
4 N2 Trang duc Mém, min, hoi dac - 0
5 N3 Tring duc Mém, min, hoi dic - 0
6 N4 Tring duc Mém, min, hoi dic - 0
7 N5 Trang duc Mém, min, hoi dic - 0
8 N6 Trang duc Mém, min, dac - 0
9 N7 Tring duc Mém, min, dic - 0
10 N8 Trang duc Mém, min, dic - 0
11 N9 Trang duc Mém, min, dic - 0
12 NO3 Trang duc Mém, min, hoi dic - 0
13 NO4 Trang duc Mém, min, hoi dic - 0
14 NO5 Trang duc Mém, min, hoi dic - 0
15 NO6 Tring duc Mém, min, hoi dic - 0

Ghi chu: - : Khéng c6 bot; 0: Khéng tach lép

Hinh 1. Miu san phim sau bao ché 24 giv

(NO1: Béi ching c6 ham luwong bo va dau thap nhat; N04: Bdi chig chi chira ZnO:;

N9: Mau c6 ham luong bo, dau cao nhat va phdi hop ZnO va TiO)

diém 0 gio, 2 gio va 4 gio va xac dinh gia
tri SPF duoc thé hién cu thé & Bang 3 va
Hinh 2 sau:

3.2. Panh gia chi s6 SPF

Cac miu kem duoc quét quang phd &
budc song tir 290 — 400 nm tai cac thoi
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Bing 3. Bing gia tri SPF ciia cic miu nghiém thirc

Nghiém

Gia tri SPF

T thic 0 giov 2 giy 4 givy Ghi chu
1 NO1 17,943,5¢ 17,4+4,2¢ 16,5+4,6¢
2 NO02 19,5+5,0¢ 19,1+5,1¢ 18,6+4,5¢
3 N1 46,4+1,82 46,342,5% 45,643,0°
4 N2 46,7+4,3% 47,8444 47,343,9%
5 N3 47,1+1,02 46,1+1,5%® 45,741,6®
6 N4 49,1+3,12 48,843,1% 49,144,5%
7 N5 43246,7° 42.6+6,7%® 43,0+6,8%
8 N6 42.540,5% 41,940,4%° 41,740,8% P<0.001
9 N7 45,84+4,5° 45,4+4,5%® 46,4+4,1%® ’
10 N8 38,0+7,82¢ 37,247,8%d 36,8472
11 N9 50,6+9,4% 51,148,7% 51,648,9%
12 NO03 24,3+6,1¢ 24,046,3% 20,9+5,3¢
13 N04 27,7448 26,9+4,5% 23,6+6,1%
14 NO5 21,342,5¢ 21,1+4,0° 20,9+3,6¢
15 N06 22,145,7¢ 21,0+4,0° 21,5454
16 MTT 44 44277 55,245,4 54,046,9°

Ghi chii: Cdc s6 mang mii chit cdi khdc nhau trong ciing mét et khdc biét ¢é Y nghia

P truyén qua (T%)

thong ké trong phép thir Tukey véi P<0,001.

T%

Qua két qua ¢ Bang 2 cho thay mau
d6i chiing khéng hoat chat chéng niang
NO1 c6 néng do bo hat m& va dau hanh
nhan thip nhat c6 gia tri SPF= 17,9 thap
hon mau NO2 c6 nong do bo va dau cao

Hinh 2. Phd truyén qua ciia miu N9
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nhat voi SPF =19,5 nhung khac biét
khong c6 y nghia théng ké (p<0,01).
Mau ddi chiing c6 hoat chat chong nang
NO3 (SPF = 24,3), N04 (SPF=27,7) chi
chira ZnO c¢6 gia tri SPF cao hon mau
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NO5 (SPF=21,3), N06 (SPF = 22,1) chtra
TiOz ¢6 ¥ nghia thdng ké (P<0,01). Biéu
nay c6 thé giai thich do ZnO cho hiéu
qua chdng nang phé rong ca ving UVA
va UVB, dan dn chi s6 SPF cua kem
chdng niang chira ZnO s& cao hon.

Déi véi cac mau thir nghiém tir N1
dén N9 va miu thi trudng thé hién gia tri
SPF tir 42 dén 50 khac biét khéng co y
nghia théng (p<0,01) ngoai trir mau N8
(SFP = 38) thip nhat khac biét co y
nghia thong k&. Nguyén nhan mau NO8
c6 gia tri SPF thap hon cic mau chua
duoc xac dinh rd, c6 thé do anh hudng
thao tac. Cac gia tri SPF thu duoc tir cac
mau c6 phdi hop hai chat chong nang la
TiO2 va ZnO (N1 dén N9) cao hon so
véi gia tri SPF cua cac mau déi chung
chi c6 ZnO (NO3, N04) hoic TiO2 (NO5,
NO06). Piéu nay ciing cho thay hiéu qua
chéng nang vuot troi khi phéi hop hiép
ddng ZnO va TiO,.

Vé thoi gian do, gia tri SPF cua 15
mau khong thay doi 16n sau 4 gio. Mau
NO9 c6 gia tri SPF 6n dinh hon mau thi
trudng & cac thoi diém do (50,6; 51,1;
51,6), mau thi truong (44,4; 55,2; 54,0).
Sy khdng 6n dinh cua miu thi trudng
cling phu hop voi khuyét cdo cua nha
san xuét 1a boi kem trude khi ra ning 30
phuat va phai b6i lap lai sau 4 gio.

Tur két qua SPF cao va 6n dinh ¢ cac
thoi diém do, ddng thoi kem cé thé chat
mém, min, dic, ddng nhat cua mau NO9
tét hon cac mau khac nén dugc chon dé
khao sat cac chi tiéu co so.

3.3. Khao sat cac chi tiéu tiéu chuin
kem chong nang dwoc bao che

Cam quan: Kem c6 thé chat tring
duc, min, déng nhat, cac hat titan dioxid
va kém oxid phan tan déu, khdng tach
I6p (Hinh 3).

Hinh 3. Kiém tra tach 16p ciia sin pham

_(NO2: Poi chimg ¢6 ham lugng bo va
dau cao nhat; NO6: D61 ching chi co
TiOy;

NO: Mﬁp c6 ham luong bo, dau cao
nhat va phoi hop ZnO va TiO2).

Két qua khdo sat chi tiéu m§ pham
cua mau NO9 cho thay: Dung dich 1%
kem trong nudce c6 gia tri pH 1a 6,08 phu
hop voi pH sinh ly cia da nguoi binh

thuong (5,5-7) (Huynh Van B4, 2020).
Gia tri pH cta san pham chiam soc da
hoi acid nhim dam béo cho hoat tinh
khang khuan, tao hang rao bao vé ciing
nhu can thiét cho sy toan ven cua 16p
stmg. Pong thoi pH = 6,08 dam bao
tranh duoc su hoa tan cua ZnO va TiO2
(Dugc dién Viét Nam V, 2018) khong
anh huéng hoat tinh chdng tia UV cua
hai chit nay. Gi6i han nhiém khuan va

217



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

S 18 - 2023

kim loai nang: khong phat hién vi khuan
S. aureus, P. aeruginosa va nim C.
albicans va vi khuan hiéu khi. Céc kim
loai nang: Thuy ngan (Hg), arsen (As),
chi (Pb) khong phat hién, khong gay
kich tmg da, khong xuét hién ban do.

4. KET LUAN

Nghién ctru da chon ra cong thirc kem
chéng ning chira 20% bo hat md, 6%
dau hanh nhan, 2% titan dioxid, 6% k&m
oxid, 9% sap ong cho SPF la 50,6. Kem
thanh phém c6 mau tréng duc, thé chat
mém, min, déng nhat, khong c6 bot khi,
mui thom nhe ctua bo. Kem c6 giéi han
tong vi sinh véat hiéu khi cho phép,
khong chtta cdc vi sinh vat nhu
Staphylococcus aureus, Pseudomonas
aeruginosa va nam Candida albicans,
khong phat hién kim loai ndang nhu
arsen, chi, thuy ngan va khong gay kich
tmg da dat theo yéu ciu Vin ban hop
nhat s6 07/VBHN-BYT ngay 16/3/2021
Thong tu quy dinh quan Iy my pham.
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ABSTRACT

The best way to prevent UV damage to the skin was to use sunscreen. There were many
types of sunscreens, but they were formulated with chemical ingredients. Natural
sunscreens were still less popular. So, the study was to develop a natural sunscreen
formula from titanium dioxide and zinc oxide. By this experimental method, the natural
sunscreen had been formulated with titanium dioxide, zinc oxide, shea butter and almond
oil. The natural sunscreen with 2% TiO., 6% ZnO, 20% shea butter, 4% almond oil and 9%
beeswax were combined for a defined SPF value of 50,6. The product was milky white, soft,
smooth, dense and uniform. The pH value was 6,08. S. aureus, P. aeruginosa and C.
albicans, was not detected and aerobic microorganisms were below 102 cell/cfu. Heavy
metals such as arsenic, lead, and mercury was not detected. The product did not damage
the skin. The results also showed that this product followed the 7/VBHP-BYT circular on
cosmetic management.
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