Nghién ciru khoa hoc cong nghé

NGHIEN CUU CHE TAO SAP CHONG NANG,
CHONG SUA TREN CO SO VAT LIEU NANO

Nguyén Thi Hoa', Nguyén Manh Tudng

Tém tit: Vit liéu chong ndng, chong sia duwgc ché tao trén co s¢ mot s6 vat liéu nano
nhu TiO,, SiO,, cdc nguyén vat li¢u c6 nguon goc tw nhién Va Cac héa chat dwoc sir dung
trong nganh dwoc my pham. Cac chi tiéu dé nho giot, dg bén nudc bzen kha nang chong
UV,... dd dwoc khdo sat nghién ciru dé lwa chon dwoe don pha ché toi wu. San pham ché
tao duwoc cé nhiét dé nho giot lém (I6n hon 70°C) kha ndng tao mot 16p mang khang nuéc
trén da, c¢6 d bén cao trong méi truong nudec. Sdp chong ndng c6 ham lieong nano TiO,
16m hon 10% c6 hé s6 SPF >30, ¢6 mirc bio vé dudi tac dong ciia UV cao va van con kha
ndng bdo vé sau khi ngdm nwée bién 6 gio. Ché pham hoan toan khéng gay kich umg trén
da va c6 kha nang ngan can 75 % kha ndng phong ddc ciia sika. San pham cé thé imng
dung cho khach du lich di bién, nguw dan va dac biét co kha nang ung dung cho bo doi
thwong xuyén hudn luyén va chién ddu thoi gian dai trén bién.

Tir khoa: Nano TiO,; Sép; Chéng ning; Chéng stra.
1. MO PAU

Hién nay, nhitng ngudi thich boi 16i va hoat dong thuong xuyén trong bién thuéng gip phai
nhitng sinh vat gy nhtrc nhdi cta dai dwong nhu sira, hai quy, san ho,... Mic du stra d6t it khi
gdy tir vong nhung ciing gdy anh huong 16n dén sirc khoe cong dong. Stra 1a dong vat than mém,
95% co thé 1a nudc lién két voi nhau bang cic xo protein — chat hoi duc, giéng gel goi la
mesoglea. Véi co thé mong manh nhu vy, ching phai nho vao chat doc chira trong té bao goi 1a
cnldocytes dé sinh ton va bat mdi. Ngay ca sira con ciing c6 kha nang chich doc [1]. Khi bi stra
cén, cac doc t6 nay s& ngam qua da ngudi xam nhép vao co thé, néu nhe, nan nhan chi c6 phan
mg ngoai da, tai chd noi rat, man do va ngira nhiéu. Toan than chi cam thay kho chiu. Nang hon
6 thé gay dau dAu, tac nguc, tim tai, va mo hoi, kho tho, budn nén, ndén khan, dau bung va tiéu
long nhiéu 14n, mach nhanh, nho, huyét ap tut,... thdm chi t& vong do s6c phan vé [2].

Ngoai sira, cac dong vat khac ciing nhém nhu hai quy, ong bién, san ho va sira hop ciing. Tat
ca nhitng con vét nay s& hitu mot loai t& bao noc ddc, chiing str dung chii yéu dé bét con mdi [3].

Mdi té bao cnidocyte chira mét co quan goi 1a cnidocyst (noc doc), bao gom mot vién nang
hinh béng dén c6 céu triic gidng nhu soi réng dugc gin vao né. Phia bén ngoai cua té bao cling
c¢6 mot kich hoat glong nhu toc goi 1a cnidocil. Khi kich hoat duoc kich hoat bdi mot s6 kich
thich nhat dinh nhu tac nhan héa hoc trong méi truong hodc tiép xtc vat 1y. Ap suat tham thau
dan dén mot dong nudce nhanh chéong tién vao té bao. Sy gia ting thé tich nudc trong té bao chét
nay budc cac t& bao noc doc phai ddy ra, nhanh chéng xam nhép vao co thé muc tiéu. Qué trinh
nay khéng qua vai micro gidy, va dugc cho 1a mot trong nhiing sy kién co hoc nhanh nhat dugc
tim théy trong ty nhién. Sau khi tham nhap, ham lugng ddc hai ctia cac noc ddc dugc ti€ém vao co
thé sinh vat dich [4] va gy thuong ton.

Hién nay, c6 rat nhiéu nghién ctru lién quan dén co ché phong doc cua sira ciing nhu cac bién
phap xir 1y vét thuong sau khi bi stra dbt [5-7]. Tuy nhién, c6 rat it nghién ctru lién quan dén bién
phap phong tranh sy phong doc cua sira. Mot s6 nghién ciru chi ra cac hoat chat c6 thé ngin chin
qué trinh kich hoat cua té bao cnidocyst nhu hoat chit khang hystamine, cac hoat chat
glycyrrhizate, hydroxytyrosol hodc polyphenol tir dich chiét thyc vat, cac nguyén t6 nhu
lathanium, gadolinium, k&ém, titan,... [8, 9].

Ngoai ra, anh sang mit trdi, cu thé tia UV 1a tc nhan gy bong ning, sam da & phu nit. Do
vay, kem chéng ning 14 ché phim my pham thiét yéu cho phu nir d bao vé lan da khoéi bi ldo
hoa boi tac dong cia tia tir ngoai. Cac chat chéng nang duge chia lam hai nhom: chéng nang vat
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ly va chong nang hoa hoc. Titan dioxit (TiO,) 1a mot trong hai dai dién phd bién nhit cia nhom
chat chong nang vat 1y. Co ché chong tia UV cua nhom nay 1a phan xa va phén tan tia UV thong
qua co ché quang hoc. Chung hoat dong nhu nhitng tAdm chéan phan xa lai cac tia UV chiéu t6i da.
Dic tinh ctia nhém chdng nang vat 1y 1a kha ning thim thap va dic tinh quang hoc cao, vi thé
duy tri dugc kha ning bao vé khoi anh nang mit troi trong mot thoi gian dai [10-11]. Ngoai ra,
cac chit chong niang vat Iy c¢6 cac wu diém vuot troi khac nhu: khong thim vao da, khong gay
kich tmg da, c6 tic dung ngay khi bdi va c6 tudi tho dai. Do d6, kem chdng nang vat 1y thuong
dugc cac chuyén gia khuyén céo uu tién st dung.

Hién nay, cac san pham chong nang thuong mai Xuat hién rat nhidu trén thi truong nhung san
pham tich hop chdng ning va chong su tdn cong cua sta rat hiém. Trong bai bao nay di nghién
ctru ché tao va khao sat danh gia sap chdng ning, chdng sta trén co so vat liéu nano TiO,.

2. THUC NGHIEM

2.1. Ho4 chat

Nguyén ligu ché tao gom bao gom cac nguyén ligu duoc sir dung trong nganh dwgc my pham
co chiing nhan dam bdo chat lugng nhu: sap ong my, sap canauba, sap Candelilla, bot resin, dau
olive, hydrogenated, LaCls, chict suat tra xanh, Dimethicone, Elastomer gel. Nano SiO,, nano
TiO, duoc ché tao tai Vién Hoa hoc — Vit liéu/Vién Khoa hoc va Cong nghé quan su.
2.2. Phuong phap ché tao vit li¢u

Can_ h5n~hop A gérp Dimethicone, dau olive, bot resin, Elastomer gel voi ty 1€ kl}élc nhau.
Tron deu hon hop B gom LaCls, SiO,, TiO, va Hydrogenated véi ty 1é khac nhau. Hon hop C
gom: sap Caubuna, sap ong, sdo candellila voi ty 1¢ khac nhau. Bun cach thuy hon hop B 1am tan
hon hop bot con dong cén; Cho hon hgp A vao hon hep B, tron déu hop chat; Bun cach thuy hon
hop C nong chay sap (nhiét do giam xudng 60°C), cho vao hon hop A, B khuly déu cac hon hgp
sau d6 do ra khuon, ta thu dugc san pham.
2.3. Cac Phuong phap sir dung

Phwong phap xac dinh chi s6 chong ning SPF

Céan mot luong kem trai déu 1én bé mit tAm polymethylmethacrylat (PMMA) tuong Gmg v6i
1,3 mg/cm?®. Pay la mat d6 thuong duge sur ,dung trong quang pho truyén UV dé danh gia do hap
thu UV cta kem trén bé mét tho cta cac taim PMMA va cho gia tri SPF xap xi v6i boi kem 2
mg/cm® trén da ngudi (dwa trén mbi twong quan danh gia in vitro va in vivo ctia kem chong UV)
[12]. Tién hanh quét quang phd truyén qua trong khoang budc song tir 290 nm dén 400 nm trén
méy quang phd U-5100 UV/VIS spectrophotomet. Mau trang 1a tim PMMA khong bbi kem.

Chi s6 SPF duoc tinh toan theo phuong trinh:
Y300SA.EA dA
Y399SA.EA.TA.dA

Trong do: EX la gia tri quang phé gay ban do 0 bude séng A dugc tinh theo birc xa mat troi. S
la quang pho ctia ngudn UV. TA la quang phd truyén qua duge do & bude song A [12].

SPF =

M&i miu kem duoc quét phd truyén qua ba lan, tinh toan iy gia tri SPF trung binh.

Phwong phap xic dinh kha niang gay kich &rng da

Tién hanh thir nghiém trén ba con tho tréng Khoang 24 gi¢ trude khi lam thi nghiém, 1ong ¢
vung lung cia dong vat dugc cao sach, can thén tranh xudc da va chi sir dung nhimg ving da
toan ven, lanh 1an khéng c6 tén thuong. Vung da tho dugc chia thanh hai khu vue b6i mau va
khong boi rnau dé so sanh. Lay chinh xdc khoang 0,5g mau boi 1én ving da nho (khoang 6cm?),
ding mot miéng gac day lai va giit cd dinh bang bang y té. Sau Kkhi két thuc (sau khoang 4 h),
bang va gac dugce dd bo, cac vi tri thi nghiém dugc lau sach miu bang nudc cit va vai mém.
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Quan sat va phan loai cdc phan tng. Tat ca dong vat thi nghiém phai duoc kiém tra cac ddu hiéu
ban d6 va phu né. Két qua dugc ghi & phat thir 60 va sau do la 1 ngay, 2 ngay va 3 ngay. Néu co
ton thuong ma khong phén biét duoc la kich mg hay ton thuong thi t1en hanh quan sat dén 14
ngdy dé xac dinh kha ning hoi phuc. Ngoai viéc kiém tra kich tng, tt ca cac dau hi¢u bét
thuong cia dong vat thi nghiém ciing dugc ghi lai va bao cao. Theo tai liéu huéng dan cia
OECD 404 va ISO 10993-10-2010, cac phan tng dugc ghi lai va tinh diém.

Phuong phép xac dinh kha ning ngén cin sw phong dfc cia sira

Str dung cac tAm gelatin duge phu va khong duge phu 16p sap chbng ning, chdng sira tiép xtic

V@i XUC tu cua stra bién dugc cit véi kich thude 15mm. Sau do, theo doi trén kinh hién vi dién tir
dé xéc dinh s lugng noc doc cua stta dugc phong vao tAm gelatin. Tt do, xac dinh dugc hiéu
qué ngan can sy phong ddc cua sta (H) theo cong thuc:
Ng — N
H=———x 100%
No

Trong do:

No: S6 noc doc dugc phong trong truong hop khong c6 sap chong niang, chong sira.

Ng: S6 noc doc duge phong trong truong hop cé sir dung sap chéng nang, chdng sira.

3. KET QUA VA THAO LUAN

3.1. Phén tich danh gia mot s6 vét liéu nano 1am nguyén liéu ché tao

Nano TiO; st dung dugc tong hop tai Vién Hoa hoc- Vit liéu bang phuong phap sol-gel. Déc
trung cau trac cia vat ligu duoc khao sat bang cac phuong phap SEM, TEM, Phan b6 c& hat
bang tan xa lazer.
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Hinh 1. Anh SEM (a), TEM (b) va gidan do phdn bé cé hat (c) ciia vit liéu nano TiO,.

Két qua anh SEM va TEM cho thiy TiO, c¢6 hinh bau duc, kich thudc khoang 40-60nm phan
bd twong dbi dong déu, phit hop yéu cau trong ché tao vat liéu chdng niang [10]. Gian db phan b
kich thudc hat cho thr?iy cac hat TiO; ¢6 kich thudce trung binh 1a 124 nm, hat nho nhét ghi nhan
dugc 14 40 nm, twong (mg véi hat nano nhin thiy trén anh SEM va TEM. Kich thudc hat trung
binh cta nano TiO, 16n hon kich thudc hat trén anh SEM, TEM c6 thé giai thich la do cac hat
nano dinh vao nhau, 1am tang kich thuéc hat.

3.2. Khdo sat 4anh huwéng ciia thanh ph?m sap téi nhiét d§ nhé giot cia vt li€u

Chi tiéu nhiét do nho giot ciia sap 1a mot trong nhiing chi tiéu quan trong anh huéng tryuc tiép
dén kha nang wng dung cua san pham trong thuc té. Vi cac cac loai sap c6 nhiét dd nho giot
thip (< 50 °C) s& d& bi néng chay dudi 4nh sang mat trai, vat liéu dé bi tan va anh huéng toi do
bén, thoi gian sir dung vat liéu. Voi muc dich ché tao san pham cé nhiét do nho giot > 70 °C,
nghién ctru da str dung hdn hop cac sap nhu sap ong, sap Carnauba, sap Candelila. Bac biét la
sap Carnauba 14 loai sép lau tan nhét, c6 diém néng chay ¢ Xxap xi 87 °C nén nhing vat licu lam
tir loai sap nay c6 kha ning chiu nhiét twong d6i cao, ding dwoc dudi troi ning — mot yéu té
quan trong giup vat liéu khdng bi tan di nhanh chong.
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Céc sdp chéng nang, chdng stra voi ty & sap Carnauba: Sap ong: Candelila lan luot 12 1:1:1;
2:1:1; 3:1:1; 4:1:1 da duoc ché tao. Nhiét do nho giot cta sap dugc do theo TCVN2697-1978 va
cac ket qua dugc trinh bay trong bang 1 dudi day.

Bdng 1. Nhiét dé nho giot cua vt ligu voi céc ty ¢ sap khac nhau.

STT Ty 1€ sap Carnauba: Sap ong: Candelila Nhiét d§ nhé giot (°C)
1 1:1:1 73
2 2:1:1 75
3 3:1:1 76
4 4:1:1 77

Tir két qua trén ta thay rang, cac sap ché tao dugc c6 nhiét d6 nho giot tuong ddi cao, déu lon
hon 70 °C, dat muc tiéu dé ra. Nhiét ¢ nho giot cua vat liéu phu thuoc vao ty 1é cac sap. Khi ty
I& sap Carnauba ting 1én thi nhiét d6 nho giot ting. Pidu nay c6 thé giai thich do nhiét d6 nong
chay ciia sap Carnauba cao hon 2 sap con lai. Véi cac mau ty 1¢ 1:1:1 va 2:1:1 ¢6 nhiét d6 nho
giot thip hon nhung vat liéu thu duwoc min, TiO, phan tan dong déu trong sap. Ty 1 sap
Carnauba tang 1én 3:1:1, 4:1:1, nhiét d6 nho giot cling tang. Tuy nhién, vat liéu thu dugc khong
ddng nhét, con co su ling can cua TiO, trong hdn hop. Do do, ty 1¢é sép Carnauba: Sap ong:
Candelila 2:1:1 cho nhitng thi nghiém tiép theo.

3.3. Khio sat d9 bén ciia vat liéu trong méi trudng nwéc bién

MOI TRUONG NACL 3%
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Hinh 2. Géc tiép xiic ciia vit liéu sau khodng thoi gian ngdm khdc nhau
trong moi truong NaCl 3%.

Do bén cua vat liéu trong moi truong nude (nudce va nudc bién) ciing 1a mét trong nhitng yéu
to quan trong trong danh gia hiéu qua cua san pham. Bén canh bét resin co tc dung tao 16p
mang khang nuéc thi Elastomer Gel la mét trong nhiing thanh phan chinh quyet dinh den d6 ben
cua vat liéu trong nudc. Vai cac cong thic kem boi da, Elastomer Gel con gitp kem c6 mém,
min va tao cam giac min mang trén gilp hap thu nhanh, kho thoang dong thoi ngan can sy mat
nud6c qua da.

Bai bao khao sat anh huong cua ham lugng Elastomer gel (ty 1¢ Elastomer Gel/Sap) téi do
ben cua 16p mang phu theo thoi gian ngdm khéac nhau, duoc danh gid qua sy thay doi goc ticp
xuc cua lop vat liéu phu deu 1en tam PMMA. Cac ket qua duoc trinh bay trong hinh 2.

Tur cac ké:[ qua goc tiép xtic ta tl}éy rang, cac mau v6i ham lugng Elastomer thap (ty 1é 1:2),
c6 su thay doi goc tiép xic 16n nhét. Trong moi truong nude, goc ti€p xuc giam 40% sau khi
ngam 6h trong nudc. Trong khi d6, véi ty 1¢ Elastomer: Sép 1a 2:1 géc tiep xuc thay d6i khong
dang ké. Nhu vay, d6 bén cua vat li€u trong nudc phu thudc vao ham luong Elastomer gel, 6
bén cua vat liéu tang khi ham lugng Elastomer Gel tang. Tuy nhién, khi ham lugng Elastomer
qua nhiéu s€ lam vat li¢u bét dinh.
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3.4. Panh gia kha ning chong UV cia vt liéu

H¢ s6 SPF dénh gid kha nang chong UV cta vét liéu. Hé s SPF cua cac vat ligu voi ty 18
TiO, khac nhau (ttr 5% dén 25%) da dugc danh gia trude va sau khi ngdm 6 h trong méi truong

nuée. Cac két qua dugce téng hop trong bang 3.4 dudi déy.

Bing 2. Két qua do SPF ciia cdc mau theo ty 1é TiO, truée va sau khi ngdm NaCl 3%.

%TiO, Hé s6 SPF
Lic dau Sau khi ngam 6h
5 22,4 3,4
10 31,8 15,7
15 35,2 15,9
20 39,7 16,1
25 451 17,3

Két qua bang 2 cho thiy, hé sé chdng ning SPF phu thudc vao ty 18 TiO, c6 trong sap. Hé sb
SPF tang tur 22,4 dén 45,1 khi ty 1& TiO, tang tir 5% 1én t6i 25%. Vi ty 18 TiO, 16n hon 10%,
sap chdng nang ché tao duge c6 mirc dd bao vé cao dudi tac dong cua tia UV. Sau 6 gio ngdm
trong dung dich NaCl 3% (moéi truong nudc bién), h¢ s6 chong nang clia cac miu déu giam
manh. V&i mau 5%, SPF chi con 3,4. Vi mau 10-25% hé s chéng ning SPF khéng co su khac
biét, déu giam con 15-17, van con trong mirc do bao vé dbi voi da. Nhu vay, v6i sap chdng nang
c6 ty 1é TiO, >10% van con kha nang bao vé sau 6h ngam nudc bién.

3.5. Panh gi4 kha niing chong kich tng da ciia vt li¢u

Séap dugc bao ché theo ty 16 sap Carnauba: Sap ong: Candelila 1:1:1, ty 1& Elastomer: Séap 2:1,
10% TiO, dugc danh gia kha ning giy kich tng trén da tho. Tir két qua thuc nghiém quan sat
dugc (vi du nhu hinh 3), diém ban d6 va phu dugc tinh trung binh gitra cAc 1an quan sat va dugc
thé hién trong bang 3.

Da tho sau khi boi mau thir Da tho sau 3 ngay
Hinh 3. Hinh anh thir nghiém kha nang kich vng da trén tho.

Bing 3. Biém trung binh mikc dg kich img da.

Da tho sau khi éao 16ng

Vi Tri Ban dé Phua
bo6i chung 0 0
Vung boi mau 0 0

Két qua & bang 3 cho thiy sap chdng na‘ing~ ché tao dwoc khong gay kich tng, khong xuét hién
ban d6 va phu né trén da tho. Theo hudng dan Asean guidline for safety evaluation of cosmetic
products, tinh an toan cua san pham my pham can phai thuc hién lam sang trén da cua ngudi tinh
nguyén dugc thong qua Hoi dong Y dirc. Do vay, két qua danh gia mirc do kich ing trén da tho
lam tién dé dé danh gia d6 an toan trén 1am sang & nguoi.

3.6. Panh gi4 kha niing chong sw phéng ddc ciia sira

Séap dugc bao ché theo ty 1¢ sap Carnauba: Sap ong: Candelila 1:1:1, ty 1¢ Elastomer: Sap 2:1,
10% TiO; dugc sir dung dé danh gia kha nang ngén can sy phong doc cua stra. Tur két qua quan
sat trén kinh hién vi dién tir (hinh 4).
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Mau dbi chiing Mau c6 bdi sap
Hinh 4. Hinh anh cac té bao noc déc cua sira dwoc phong trong truong hop co va khong sir
dung sap chong nang, chong sira (thuoc do trong hinh la 30 um)

Tu hinh 4 ta thay, trong truong hop ddi ching, khong sur dung sap chéng nang chéng stra co
61 té bao noc doc dugc phong, trong khi d6, mau c6 st dung sap chi c6 15 té bao noc doc dugc
phong ra. Diéu d6 cho thdy, sir dung sap chong ning, chong stra c6 kha niang ngin can 75% kha
nang phong doc cua sua.

4. KET LUAN

Céc két qua bai bao cho thiy, dd ché tao thanh cong sap chdng ning, chdng sira trén co s
nano TiO, 10%, ham lugng chat chdng stra chiém 2,0% LaCls; ty 1 Sap Carnauba: sap ong : sap
candellila 1a 1:1:1, ty 1é Elastomer Gel : Sap 1a 2:1 két hop v6i mot sb thanh phan phu gia khac.
Séap ché tao dugc c6 mau tring nga, min, c6 do mudt cao, nhiét dd nho giot 16n (16n hon 70 °C)
kha ning tao mot 16p mang khang nude trén da, c6 dd bén cao trong mdi truong nude. Sap chong
nang c¢6 ham luong nano TiO, 16n hon 10% c6 hé sé SPF > 30, c6 mirc bao vé dudi tic dong cia
UV cao va van con kha ning bao vé sau khi ngdm nudc bién 6 gio. Ché pham hoan toan khong
gay kich tng trén da va c6 kha nang ngén can 75 % kha nang phong doc cua sua.
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ABSTRACT

PREPARATION AND EVALUATION OF ANTI - UV AND ANTI JELLYFISH STING
SUNSCREEN CONTAINING NANOMATERIALS

Sun protection and jellyfish protection materials was prepared with nanomaterials
such as TiO,, SiO,, materials of natural origin and chemicals used in the cosmetic
industry. The criteria of dripping, sea water resistance, UV resistance,... have been
investigated to select the optimal single preparation. The manufactured product has a
large dropping temperature (greater than 70 °C) which is able to create a water-resistant
film on the skin, which is highly durable in the water environment. Sunscreen wax with
nano TiO, content greater than 10% has SPF coefficient > 30, has a high level of UV
protection and remains protective 6 hours after immersion in seawater. The product is
completely non-irritating on the skin and has the ability to prevent 75% of the potential
release of jellyfish.

Keywords: Nano TiO,; UV protection; Suncream; Jellyfish protection.
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