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TOM TAT

Dt vin dé: Vitamin E c6 kha nang chong oxy héa, da dwoc img dung trong san Xudt dupc
my phdam cho cham soc da. Tuy nhién, Vitamin E kho tham sdau qua da khi dwot sir dung ¢ cac dang
bao ché thong thuong (dau, kem, lotion), do hé s6 phan bé dau nuse (log P) kha lén nén duoc chat
bi tich lity o l6p sung kho khuéch tan dén dwoc céc lop sau cia da dan dén sinh kha dung thdp. Cac
hé thong phan phol thUOCqup cai thién sinh kha dung thdng qua cdi thién tinh tham nhuw ki thudt
tz0 hé phan phéi thuéc t vi nhii héa (SMEDDS) da dwocnghién cuu, tir viéc tao hat vi nhii tuong
¢6 kich thude nanomet, da lam thay déi dactinh tham qua mang cho cde dirgc chat mang. Muc tiéu
nghién cizu: Ung dung SMEDDS dé cdithién kha nang tham qua da givip tiang sinh kha dung cia
Vitamin E trong ché pham gel-SMEDDS. Déi tuwgng va phwong phdp nghién ciru: Tao gel vi nhil
twong tir ki thugt SMEDDS bang dau MCT, chat dién hoat Tween 80 va dong dung méi Transcutol,
Gel duoc thur nghiém invitro danh gia kha nang khuéch tan qua mang trong thuz nghiém Franz
Diffusion Cell. Két qud: Gel - SMEDDS c6 do nhot dat bang véi gel chimg, kich thudc hat 188,9
nm, PDI = 0,272; khd ndng khuéch tan dat téi da 34,6% sau 240 phiit ;zep xuc; co s khac biet khi
sizdung gel - SMEDDS va gel chieng. Két lu@n: Ung dung SMEDDS dé san xudt gel bdi daméi cho
sinh kha dung tot hon so véi gel bdi dang théng thuong.

Tir khéoa: SMEDDS, Vitamin E, Gel boi da.

ABSTRACT

FORMULATION DEVELOPMENT AND DRUG RELEASE EVALUATION
OF A TOPICAL GEL-SMEDDS CONTAINING VITAMIN E

Nguyen Van Liet", Nguyen Vinh Tri, Le Van Lien, Nguyen Minh Y,
Thoi Van Loc, Tran Phuong Thuy, Nguyen Ngoc Nha Thao
Can Tho University of Medicine and Pharmacy

Background: Vitamin E, a potent antioxidant in dermo-cosmetics, faces limited skin
penetration in conventional formulations due to its high log P, leading to stratum corneum
accumulation and poor bioavailability. Self-Microemulsifying Drug Delivery Systems (SMEDDS),
forming nanometer-sized droplets, show promise in enhancing drug permeability. Objective: To
improve Vitamin E's transdermal permeability and bioavailability using a SMEDDS gel
formulation. Materials and methods: A SMEDDS gel was developed with MCT oil, Tween 80, and
Transcutol. Its in vitro membrane permeation was assessed using a Franz Diffusion Cell. Results:
The gel-SMEDDS had comparable viscosity to the control, with a particle size of 188.9 nm (PDI =
0.272). Itachieveda maximum diffusion of 34.6% after 240 minutes, significantly outperforming the
control. Conclusion: The SMEDDS technique successfully produced a novel topical Vitamin E gel
with improved bioavailability compared to conventional formulations.

Keywords: SMEDDS, Vitamin E, Topical Gel.
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|. PAT VAN PE

Vitamin E 13 mot hop chét tan tét trong dau, c6 dic tinh chéng oxy héa manh, da
dugc tng dung trong cac san pham duoc my pham [1]. Mic du 6 ai luc véi lipid va dé
dang tham qua 16p sung cua da, Vltamm E van gap phal nhitng han ché dang ké ve sinh kha
dung khi dugc bao ché dudidang truyén thong nhu dau,’kem hodc lotion. H¢ s6 phan bd
dau — nudc cua Vitamin E kha cao (log P = 12,2) cho thay hoat chat nay c6 tinh ky nudc
manh, tinh chat nay khién Vitamin E c¢6 xu hudng tich liy tai l6p stng va tham rat it vao
16p biéu bi va trung bi [2], 1a noi ¢o vi tri tac dung chinh cta Vitamin E. Pé tdi wu hoa sy
phan ph01 Vitamin E qua da, cac hé théng van chuyén thudc tién tién da duoc nghién ctu
va phat trién [3]. Trong sd chung, h¢ ty vi tunhti hoa (Self-Microemulsifying Drug Delivery
Systems - SMEDDS) dugc biét nhu mot hudng tiép can day tiém niang. SMEDDS c¢6 kha
nang ty hinh thanh cac vi nhil twong v6i kich thuéc hat nho (thuong tr 20 — 200 nm) khi
tiép xtic v61i moi truong nude. Kich thude hat nano nay giap tang cudng kha nang hoa tan
cua hoat chat, dong thoi cai thién dang ké tinh tham qua mang sinh hoc, tir d6 nang cao sinh
kha dung cta dugc chat. Do do, viée ap dung ky thuét h¢ phan phoi thude vi ty nhit dé di€u
che gel chura vitamine E dugc dua ra véi muc ti€u xay dung cong thic bao ché va tang kha
nang khuéch tan qua da cua vitamin E [4], [5], [6].

I1. POI TUQNG VA PHUONG PHAP NGHIEN CUU

Hoa chat: Vitamin E, dau MCT (Caprylic/Capric Triglyceride Oil tir dau co), dau
Stelliester 810, dau Castor, Tween 80, Etocas 35, Transcutol, PEG 400, PG, CMC; Natri
benzoat, nug’rc cat.

~ Thiet bi sir dung: May Electrolab Diffusion cell apparatus, da tai heo, may vortex,
khuay ttr, can phan tich.
2.1. Sang lgc ta dugc

Can 1 g mdi loai ta dugc vao cac dng nghiém riéng biét, thém tir tir 10 mg Vitamin
E vao mdi ong nghi¢m, dong thoi vortex lién tuc trong 2 phut cho den khi khong the hoa
tan thém. Xac dinh chat nao hoa tan tot nhat dé chon lam thanh phan cong thic.

2.2. X4y dwng gian do pha

Smix gdm Tween 80 va Transcutol (kl/kI) theo cac ty 1€ 2:1, 3:1 phéi véi dau MCT
theoty 1€ 1:9,2:8, ..., 9:1 r6i chuan d6 vainudce. VE gian do pha ba pha MCT:Smix:Nudc bang
phan mém Chemix school, x4c dinh vung hinh thanh vi nh{i twrong va viung nhti turong tho.

2.3. Chon hé ty vi nhii héa

Can 1 gram céc cong thirc (bang 1) nam trong ving vi nhii twong c6 ty 16 dau MCT
< 20% va Tween < 60% rpi pha loang 100 lan bang nlr(')rc,’ch(_)n ra mQt cong thuc dat ti€u
chi cdm quan ¢ muc 2.6 dé ti€p tuc tht nghiém tai dugc chat [4].

Bang 1. Cong thtc hé tu vi nhii hoa

CT Dau MCT (mg) Tween 80 (mg) Transcutol (mQ) Nudc (mg)
1 100 450 150 300
2 100 487,5 162,5 250
3 100 525 175 200
4 100 600 200 100
5 150 525 175 150
6 200 525 175 100
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2.4. Thir nghiém tai dwoe chit va bao ché gel
Céc cong thirc voi ty 1¢ Vitamin E lan lugt 1a 4%, 5%, 6% dé hoa tan vao hé, rdi pha
loang 100 lan, chon cong thure tai dugc chat nhi€u nhat va trong suot dé hoa gel.
Str dung lugng 0,01%, 0,025%, 0,05% va 0,1% (;MC hoa gel cong thirc. Chonra ty
1¢ tao gel trong suot va dd nhdt twong duong vai san pham gel thuong.
Bang 2. Thir nghiém hoa gel

cT | @ -tocopherol | Dau MCT Tween 80 Transcutol CMC Nudc vd
(mg) (mg) (mg) (mg) (mg) (mg)
251 500 500 4875 1625 10 50000
252 500 500 4875 1625 25 50000
253 500 500 4875 1625 50 50000
254 500 500 4875 1625 100 50000

2.5. Thir nghi¢m kha ning khuéch tin

St dung m6 hinh thir nghiém in-vitro dung Franz Diffusion Cell (hinh 1) danh gia
kha ning thim qua mang cta san phdm bao ché so véi san pham gel thong thuong.

Hinh 1. Thi nghiém khuéch tan qua mang Franz cell.

Chuén bi: Da tai heo (giét md < 2h) lam rn;‘mg khuéch téq, djén tich 1,767 cm?,
khoang nhan chtra 5 mL’ dungdich dé[n pH 7,4; hé thong tuanhoan bé diéu nhiét 37 + 0,5°C,
khoang nhan dugc khuay lién tuc & toc d6 350 vong/phut [7], [8].

Mau thir: 50 mg gel-SMEDDS twong dwong chtra 500 pg Vitamin E.

Mau ching: 50 mg gel thuong chira 500 pg Vitamin E (ghi trén nhan).

Cong thire tinh do khuéch tan qua mang:

Qn=VCn+vYtilxCi

V (cm®): thé tich dung dich khoang nhan (5,00 mL); v (cm®): thé tich lay mau (2,0 mL).

Cn (ug/lcm3): nong do dung dich nhan tai thoi diém tn ; Ci (ug/cmd): nong d6 dung
dich nhan tai thoi diém lay mau ti; n: 1an ldy mau than.

2.6. Thir nghiém dé bén vi nhii héa twong

Ba tiéu chi sau: Cam quan trong suét sau chu ki shock nhiét, dong — ra dong; Kich
thudc hat trong khoang 20 — 200 nm va PDI1<0,3 [5], [6].
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III. KET QUA NGHIEN CUU

3.1. Kha nang hoa tan
Déu‘ MCT, chét diéq hoatq Tween 80, chét déng dién hoat Trangcutol cho kha nang
hoa tan nhiéu Vitamin E nhat (bi€u do 1); cac ta dugc nay dugc chon dé thuc hién xay gian
do pha cho hé¢ SMEDDS.

600 500
=200 300 300
g 300
g 200 & 2
2 N
' \0‘ N O & <
NS \'\&% ST &R
N2 o

Biéu d6 1. Két qua tinh tan ciia Vitamin E trong ta dugc.

3.2. Gian d0 pha

. O ty 18 Smix 3:1 cho thiy ving vi nhil trong rong hon so voi ty 16 2:1 (Hinh 2), goi
¥ vé kha nang nhii hoa hiéu qua hon. Tinh phu hop cta ty 1€ Smix trong viéc hinh thanh hé
vi nhit hoa dugce danh gia gian tiép thong qua cac ddc tinh cua nhii twong tao thanh, cu the
la do trong suot va kich thudc hat dat ti€u chuan.

MCT

Smix 3:1

Smix 3:1

Hinh 2. Gian db pha cia MCT:Smix:Nudc.
3.3. Thir nghiém bén vi nhii twong
Két qua cf)ng thire CT2, CT3 va CT4 dat tt cac yéu cau cam quan khi thue hién céc
thir nghi€ém dg bén vi nhil tuong.
Bang 3. Két qua thir nghiém d6 bén vi nhil tuong

A . Cam quan
CT Da(l;nM)CT TV\Eﬁ?n) 80 Tra(nr;Cl)JtOI Izlnlqro)c Shock boéng-rd | Bao quan
9 9 9 g nhiét dong 24h
1 100 450 150 300 Dat Khong Dat
2 100 4875 162,5 250 Pat Pat Pat
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cT Dau MCT | Tween 80 | Transcutol Nude Shock %%n;;l_l?g Bio quin
(mg) (mg) (mg) (mg) nhiét dong 24h
3 100 525 175 200 Dat Pat Pat
4 100 600 200 100 Pat Pat Pat
5 150 525 175 150 Khong Khong Pat
6 200 525 175 100 Khong Khong Pat

3.4. Thir nghiém tai dwoe chit va bao ché gel

) Cong thire CT24 va CT25 trong sudt sau cac thur nghiém do bén nhung lugng dugc
chat tai dugc trong cong thirc CT24 thap hon CT25, nén cong thirc CT25 chira 5% Vitamin
E (kUk]) dugc chon dé lam Gel — SMEDDS [5]. Cong thire CT252 ¢6 ty 1€ 0,025% CMC
tao gel c6 do nhdt 9500 cP gan bang voi do nhdt cia _gel chung (9800cP). Khi thir tiéu chi
cam quan, kich thudc hat 188,9 nm va PDI = 0,272 déu dat yéu cau.

3.5. Thir nghiém kha ning khuéch tin
Nong d6 Vitamin E khuéch tan theo thoi gian giita gel-SMEDDS va gel ddi ching
(biéu @6 1); trong 10 phut dau, toc do thdm qua da cia gel-SMEDDS thip hon so vdi gel
dbi chirng. Tuy nhién, tir thoi diém sau, tdc d6 ndng do khuéch tan cua Vitamin E trong gel-
SMEDDS ludn duy tri ¢ mirc cao hon so vai gel ddi chung, tai thoi diém 240 phut, sy khac
biét 16n nhét, véi nong do Vitamin E tir gel-SMEDDS cao gap xéap xi 4,85 1an (62,31 ppm
s0 voi 12,86 ppm) so voi gel ddi chung.

’ m Gel SMEDDS
’g 80.00 Gel thll'(‘)'l’lg 62,31
V%"g 60.00 v

= & 33,90
S g 40.00 26 87 2694 g1 2370 2343
5
8" 20,00 7,79 e
V.

0.00
10 phat  30phat 60 phat 120 phat 240 phat
Biéu d6 2. Nong do khuéch tén tai tirng thoi diém (ppm).
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Biéu d6 3. Nong do khuéch tan tich liy.
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Biéu d6 3 biéu thi dudng cong ndng d6 khuéch tan tich lity ctia Vitamin E theo thoi
gian d6i v6i ca mau thir (gel-SMEDDS) va mau chimg (gel théng thuong). Phan tich cho
thay nong d6 khuéch tan tich liy ting tuyén tinh theo thoi gian ¢ ca hai cong thirc. Tuy
nhién, gel thir nghiém co téc d6 khuéch tan ban dau cao hon va tong lugng Vitamin E thim
qua md hinh datrong 240 phit cao hon gel d6i ching (173 ppm so v&i 105 ppm).

IV. BAN LUAN

Duoc chét Vitamin E ¢ d6 tan tt trong nhiéu loai dau, viéc lya chon dang bao ché
hé ty vi nhii hoa la phu hop. Dau MCT 1a loai dau c6 d6 dai mach cacbon trung binh duogc
chiét tir dau co, loai dau nay dap ung nhiéu tinh chat phii hop cho da nhu kha nang dudng
am, khong gy nhon va khong gay kich tng, dong thoitrong thirnghiém do tan bang phuong
phap lic da thé hién kha ning hoa tan t6t duogc chat.

Trén gian do pha, ty 1¢ Tween 80 va Transcutol 1a 3:1 tao ra ving vi nhii twong rong
hon so vé&i ty 1¢ 2:1 (Hinh 1). Gia tri HLB tong hgp ctia Smix 3:1 gan bang véi gia tri rtHLB
ctia dau MCT [9]. Piéu kién dé hinh thanh nhii twong 1 chi s HLB va rHLB twong duong
nhau, déng thdiyéu cau can thiét dé tao ra cong thirc c6 kich thudc hat thudc nhom I11 theo
phan loai cong thirc trén nén dau (LFCS) [6].

Khi thir nghiém tiéu chi cam quan, cac cong thirc diéu dat yéu cau sau bao quan 24h,
nhung & cac chi tiéu con lai chi ¢6 cong thire CT2, CT3 va CT4 con trong sudt, & cac cong
thirc ¢6 ty 18 chét dién hoat va dau nho hon 4,5 1an thuong khong bén khi thay doi nhiét do
bao quan, co thé do & nhiét khic nghiét su chuyén dong nhiét cua céc hat tiéu phan dala pha
vO can béng nhiét dong hoc cia hé phan tan, bé mat phan cach gitra cac giot vi nhil bi pha v&
dan dén tach 16p, ndi bong trong nhil trong. Cong thirc CT2 ¢ ty 1& chit dién hoat it nhét
trong cac cong thirc da vuot qua cac thir nghiém cam quan, luong chat dién hoat it gitip han
ché gay kich tng da, hién tuong tao bot, nén s& dugc lya chon dé thir nghiém tai duoc chat.

Khi thtr nghiém kha nang tai dugc chatvao hé CT2, ching t6inhan thay mot su khac
biét so v&i du kién ban dau. Mic du dau MCT c6 kha ning hoa tan tdi 60% luong Vitamin
E, nhung ty 1¢ nay chi 4 50% khi 1am cong thirc. Vi c¢6 sy hién dién ciia nhiéu ta dugc khac
dandén hién tuong canh tranh dung méi hoa tan, lam giam kha ning tai cua Vitamin E trong
toan bd hé SMEDDS. Két qua, lugng Vitamin E thyc té c6 thé tai dugc trong tong cong
thae CT2 chi dat 5%. Néu mét luong quéa nhiéu duoc chit tan trong chat dién hoat, micell
s& rat kém bén khi pha qua lodng.

Cudi ciing, qua trinh tao gel cho vi nhil twong véi ty 18 ta duoc phu hop dé dat duoc
d6 nhét twong duong véi gel ching di dugc thue hién nham loai bo yéu td do nhét gay
nhidu trong viéc so sanh kha ning khuéch tan duoc chit giira cac cong thire, tir d6 dam bao
két qua so sanh khach quan va chinh xac hon.

Phén tich dong hoc khuéch tan in vitro cho thay: Trong giai doan dau (0 - 10 phut),
toc 6 khuéch tan va ndng do tich liy Vitamin E trong gel-SMEDDS thap hon gel d6i ching.
Diéu ndy c6 thé dugc giai thich bing co ché phan bé ban du cua dugc chat vao 16p sing.
Do Vitamin E 1a mot hop chat ua dau, kha ning hoa tan truc tiép vao 16p simg cua gel
thuong lam cho toc dd va murc d6 khuéch tan manh hon. Tuy nhién, trong giai doan sau (10
— 240 phit), xu huéng nay dao nguge. Nong dd khuéch tan tir gel d6i ching cham lai, c¢6
thé 1a do phan 16n Vitamin E da bj giit lai trong 16p stng va can trd su khuéch tan tiép tuc.
Nguoc lai, gel-SMEDDS chira nhitng hat vi nhii tuong s& tuong tac tét hon véi moi truong
phuc tap cta da, thuc day khuéch tan vao sau hon. Su khéac biét kha niang khuéch tan giita
gel-SMEDDS va gel d6i chirng dat y nghia thong ké tai thoi diém 60 phut va 240 phit (p <
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0,05). I§é't qué nay cung cip bang chirng hé thong phan tin SMEDDS c6 kha ning cai thién
déang k€ sy phong thich cua Vitamin E vao su trong da so v&i dang gel thong thudng co
cung di€u kién thu nghiém.

V.KET LUAN

'Ky thuat tao h¢ ty vi nhii hoa (SMEDDS) két hop v&iqua trinh hoa gel vi nhil twong
mot tiép can day tiém ning trong cong nghé san Xuat duwgc my pham cham soc da, hudng
dén viéc t6i wu hoa hidu qua sir dung. Nghién ctiru vé Gel-SMEDDS chira Vitamin E véi
kich thudc hat trung binh 188,9 nm va PDI = 0,272; duoc hoa gel bang cellulose natri
carboxymethyl (CMC), di chirng minh kha ning khuéch tan 34,6% dugc chat qua mang da
tai heo, cho thy hiéu qua sinh kha dung cao hon so vé6i gel thudng.

TAI LIEU THAM KHAO

1. Eliza Wargala. Health effects of dyes, minerals, and vitamins used in cosmetics. Women. 2021.
1(4), 223-237, http://doi.org/10.3390/women1040020.

2. Xiaoyuan Wang, Peter J. Quinn. Vitamin E and its function in membranes. Progress in lipid
research. 1999. 38(4), 309-336, doi: 10.1016/S0163-7827(99)00008-9.

3. lw Sayad. Simplistic spectroscopic method for determination of a-Tocopheryl acetate in bulk
and formulated microemulsion. Int. J. Pharmaceut. Res. & Allied Sci. 2013. 2, 64-67.
https://ijpras.com/storage/models/article/IHP9Jc2n2a95FHHWSHVRZW13pGV3fwY Spuw
MOgiJ26 GCNASZ6vjyUVgzyHFw/simplistic-spectroscopic-method-for-determination-of-a-
tocopherylacetate-in-bulk-and-formulated-mi.pdf.

4. Shambhu Dokania, Amita K Joshi. Self-microemulsifying drug delivery system (SMEDDS)—
challenges and road ahead. Drug delivery. 2015. 22(6), 675-690, doi:
10.3109/10717544.2014.896058.

5. Deepak Kaushik. Recent developments in self-microemulsifying drug delivery system: an
overview. Asian Journal of Pharmaceutics (AJP). 2019. 13(02), doi:
10.22377/ajp.v13i02.3101.

6. Ankith Kumar Pandey. Recent developments in self emulsifying drug delivery system. IntJ
Pharm Sci Rev Res. 2022. 75(2), 145-152, doi: 10.47583/ijpsrr.2022.v75i02.023.

7. LubkowskaB, Hus M, Grobelna B, Mackiewicz Z. Permeability testing of the vitamins A + E
complex contained in emulsions using a Franz diffusion cell. Ukrainian Journal of
Dermatology, Venerology, Cosmetology. 2017. 1(64), 25-33,
http://www.ujdvc.com.ua/en/arhiv_nomeriv.php?j=3.

8. Simon, Alice, Amaro, Maria Inés, Healy, et al. Comparative evaluation of rivastigmine
permeation from a transdermal system in the Franz cell using synthetic membranes and pig ear
skin with in vivo-in vitro correlation 2. International journal of pharmaceutics. 2016. 512(1),
234-241, doi:10.1016/j.ijpharm.2016.08.052.

9. Researchgate. Required HLB for Oil/Lipid. 2025. http://www.researchgate.net/Required
HLB.pdf.

310


http://doi.org/10.3390/women1040020
https://doi.org/10.1016/S0163-7827(99)00008-9
https://ijpras.com/storage/models/article/IHP9Jc2n2a95FHHWSHVRZW13pGV3fwYSpuwMOgiJ26GCNASZ6vjyUVgzyHFw/simplistic-spectroscopic-method-for-determination-of-a-tocopherylacetate-in-bulk-and-formulated-mi.pdf
https://ijpras.com/storage/models/article/IHP9Jc2n2a95FHHWSHVRZW13pGV3fwYSpuwMOgiJ26GCNASZ6vjyUVgzyHFw/simplistic-spectroscopic-method-for-determination-of-a-tocopherylacetate-in-bulk-and-formulated-mi.pdf
https://ijpras.com/storage/models/article/IHP9Jc2n2a95FHHWSHVRZW13pGV3fwYSpuwMOgiJ26GCNASZ6vjyUVgzyHFw/simplistic-spectroscopic-method-for-determination-of-a-tocopherylacetate-in-bulk-and-formulated-mi.pdf
https://doi.org/10.3109/10717544.2014.896058
https://doi.org/10.3109/10717544.2014.896058
https://doi.org/10.22377/ajp.v13i02.3101
http://dx.doi.org/10.47583/ijpsrr.2022.v75i02.023
https://doi.org/10.1016/j.ijpharm.2016.08.052
https://www.researchgate.net/profile/Jean-Canselier/post/How-can-I-determine-the-Hydrophilic-Lipophilic-Balance-of-an-oil/attachment/59d6235879197b8077981ae7/AS%3A306873738170368%401450175808132/download/Required_HLB_for_Oils_and_Lipids.pdf
https://www.researchgate.net/profile/Jean-Canselier/post/How-can-I-determine-the-Hydrophilic-Lipophilic-Balance-of-an-oil/attachment/59d6235879197b8077981ae7/AS%3A306873738170368%401450175808132/download/Required_HLB_for_Oils_and_Lipids.pdf

