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Abstract: Gynostemma pentaphyllum (Thunb.) Makino is a rich source of the herb in Vietnam. The
gypenosides in this herb are triterpenoid saponins that have been shown to have moisturizing,
antioxidant, and anti-aging effects on the skin. However, gypenosides are hydrophilic and have a
large molecular weight with a bulk molecular structure which prevents them from penetrating and
absorbing into the skin. To apply the natural active ingredients from herbs into skin care cosmetics,
this research developed self-nano-emulsifying drug delivery systems (SNEDDS) containing
Gynostemma pentaphyllum dry extract and applied them to emulgel skin care cosmetics. Prepared
SNEDDS could self-emulsify in the water to form nanoemulsions with dispersed droplet sizes less
than 20 nm with PDI < 0.3. The proportion of saponin entrapped in the oil droplets of nano
emulsification was more than 90%. When combined with emulgel excipients, the obtained cosmetic
products had nano-sized dispersed droplets less than 200 nm with uniform droplet size distribution,
which are promising for application when further research is carried out.

Keywords: Self-nano-emulsifying Drug Delivery System (SNEDDS), Gymnostemma pentaphyllum
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Nghién ciru bao ché va ing dung hé nano ty nhii hoa
cao kho Gido c¢o lam trong my pham cham séc¢ da

Vil Thi Thu Giang”, Pham Thiy Hanh, Nguyén Vian Lam
Truong Pai hoc Dugc Ha Ngi, 13-15 Lé Thanh Téng, Hoan Kiém, Ha Nogi, Viét Nam

Nhén ngay 12 thang 02 nam 2023
Chinh stra ngay 24 thang 02 nam 2023; Chap nhan dang ngay 10 thdng 3 nam 2023

Tém tat: Gido cd lam (GCL) 1a ngudn duoc liéu doi dao ¢ Viét Nam. Cac gypenosid trong GCL
thuoc nhom saponin triterpenoid khung dammaran dé dugc chirng minh c6 tac dung gilr am, chong
oxy héa, chdng gia hoa da. Tuy nhién, gypenosid rat than nudc va co khdi lwong phan tir 16n, cau
trac hoa hoc cong kénh do lién két ether giita dudong v6i nhom -OH alcol cua phan aglycon trong
khung dammaran nén can tr& sy xam nhap va hap thu hoat chét vao da. Bé gop phin nghién ctru
tng dung cac hoat chit c6 ngudn gde tir thao dugc thién nhién vao my phdm chiam séc da, nghién
ctru da xay dung duoc cong thirc bao ché hé nano tu nhii héa (SNEDDS) chira cao khé GCL va budce
déu tng dung vao my phdm emulgel cham séc da. SNEDDS cao khé GCL bao ché c6 kha ning tw
nhil hoa tao thanh nano nhii twong coé kich thudc giot phan tan < 20 nm véi PDI < 0,3. Ty 1€ nano
nhii héa dat > 90 %. Khi phdi hop v6i nén ta duge emulgel thu duge my pham c6 kich thugc giot
phan tan c¢& nano (< 200 nm) va phan bd kich thudc giot ddng déu, ¢ trién vong tmg dung vao thuc
thé khi tiép tuc nghién ctru sau hon.

Tir khéa: Hé ty nano nhii hoa (SNEDDS), Cao khé GCL, my pham, emulgel, nano nhii tuong.
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1. Mé dau

Viéc nghién ctru ing dung cac hoat chit c6
ngudn gdc tir thao duge thién nhién 1 xu huéng
ngay cang dugc quan tdm, ua chudng tir cac nha
nghién clru, san Xuét cling nhu ngum tiéu dung
m§ pham, tham chi tao ra xu hudng sdng “xanh”
trong tiéu ding cac san pham bao vé strc khoe va
m¥ pham do dic tinh an toan, it giy tac dung
khong mong mudn, man cam, kich ¢mg hay an
mon da va niém mac,... khi st dung lau dai,
thuong xuyén.

GCL 1a ngudn dugc liéu phong phi & Viét
Nam. Cac gypenosid trong GCL thudc nhém
saponin triterpenoid khung dammaran da duoc
chimg minh ¢6 tac dung giir 4m, chdng oxy hoéa,
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chbng gia hoa da. Tuy nhién, gypenosid rét than
nude va c6 khdi lwong phan tir 16n, cau trac hoa
hoc cdng kénh do dudng lién két ether voi nhom
-OH alcol ciia phan aglycon khung dammaran
nén can tré sy xam nhap va hap thy hoat chit vao
da [4].

Nano nhii tuong voi kich thude giot pha phan
tan c¢& nano co kha ning cai thién thim hoat chat
qua biéu bi ddng thoi cai thién d6 6n dinh, do tan
ctia hoat chét [1-3]. Vi vay, h¢ dugc nghién ciru
tmg dung nhiéu trong ci dugc phim va my
pham. Nhiing nim gan dy, hé nano ty nhii hod
duoc nhiéu nha khoa hoc quan tdm do pham vi
ung dung rong [4, 5]. Nghién clru nay duoc thuc
hién v&i muc tiéu bao ché dugc hé nano ty nhil
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hoa chita cao khé GCL va budc dau ung dung
trong my pham cham soc da.

2. Nguyén vit ligu, thiét bi va phwong phap
nghién ciru

2.1. Nguyén liéu

Cao khé GCL (TCNSX, Viét Nam); chat
chuén Gypenosid XVII (98,86%, Wuhan
Chemfaces Biochemical Co. Ltd, Trung qudc);
Cremophor RH 40, PEG 400 (BASF - buc);
Capryol 90, Polyglyceryl-3-dioleate, Labrafac,
Emulfree CBG (Gattefossé- Phap); Acrypol 990,
Tween 20; Tween 80 (Corel - An D6); methanol,
acid acetic bang, acid perchloric, vanillin, ethyl
acetat (Fissher - USA), n-butanol (Scharlab -
Tay Ban Nha),...

2.2. Thiét bi nghién ciru

May quang phd UV-VIS Hitachi U-1900
(Nhat Ban), may do thé zeta va xac dinh phan b6
kich thudc tiéu phan Zetasizer Nano ZS90
(Anh), may ly tim Hermle Z 200A (Dirc); ong ly
tdm c6 mang si€u loc Amicon Ultra-4 10000
NMWL (Dtc), tii siy chan khong LABTECH
LVO — 2040 (Han Qudc), may khudy tir co bd
phan gia nhiét IKA RH basic 1 (Puc), may siéu
am WiseClean WUC — A10H (Han Qudc), may
do pH micro - Mettler Toledo (Thuy S¥) va cac
dung cu thay tinh khac.

2.3. Phwrong phap nghién ciru

2.3.1. Phuong phdp bdo ché

Xac dinh vung hinh thanh nano nhii twong:
X4y dung gian d6 pha xac dinh ving hinh thanh
nano nhil tuong: chuén bi Smix theo cac ti 1€
khéi lugng 4:1, 3:1, 2:1, 1:1, 1:2, 1:3, 1:4. Véi
mdi ti 16 Smix tién hanh tron voi pha dau (O)
theo ti 16 O/Smix = 1:9, 2:8, 3:7, 4:6, 5:5, 6:4,
7:3, 8:2, 9:1. Hon hop thu dugc dem khuéy tr
dén déng nhét, sau d6 thém 5 ml nuéde cét, lic
nhe nhang, ddnh gid cam quan cac miu thu dugc.
Nhitng mau khong tach 16p duge pha lodng thich

hop, do kich thude giot (KTG) pha phén tan va
phan bé kich thude giot (PDI). Lya chon nhiing
diém c6 két qua KTG <500 nm va PDI < 0,5 dé
xdy dung gian d0 pha xac dinh ving hinh thanh
nhil tuong [6].

Bao ché hé nano tu nhil hoa va nano nhil
tuong chita cao GCL: Can chinh xac mdt lugng
chat déng dién hoat va pha dau vao lo thuy tinh
¢6 dung tich thich hop, déng nhit bang may
khudy tir v6i toc d6 khudy 200 vong/phut. Thém
chinh x4c lugng cao GCL, khudy tan hoan toan.
Phdi chét dién hoat va tiép tuc khuéy tir dén déng
nhét, trong qua trinh duy tri nhiét 46 40 °C. Lo
thuy tinh duoc boc gidy bac trong qua trinh pha
ché va bao quan.

Bio ché my pham chim séc da chua
SNEDDS cao GCL theo cong thirc sau:

Acrypol 990 0,15 %
Glycerin 1,00 %
GOm Xanthan 0,10 %
Emulfree CBG 2,00 %
Labrafac 2,00 %
SNEDDS cao khd GCL 50,00 %
: : YA

le;mg dich natri hydroxyd 10% vira pH 4555
Nipagin 0,18 %
Nudc tinh khiét vira da 100 %

Trinh tu bao ché:

- Ngam truong nd hoan toan Acrypol 990
trong nudc.

- Pun néng glycerin dén khoang 60 °C dé hoa
tan nipagin.

- Phan tan gom xanthan vao dung dich
nipagin trong glycerin, sau d6 phbi hop vao
Acrypol 990 di truong nd va khudy tron nhe
nhang dén ddng nhat (1).

- Phdi hop dong nhit Emulfree CBG va
Labrafac (2).

- Thém dén (2) vao (1), khudy tir & tbc do
1500 vong/phat trong 5 phut.

- Rét tir tir SNEDDS cao GCL vao hdn hop
ta dugc két hop voi khudy tron dén dong nhit.

- Diéu chinh pH tir 4,8 dén 5,2 bing dung
dich natri hydroxyd 10%.

- B sung nuée vira di va khudy déu.
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2.3.2. Phuong phap danh gia

- Pinh lugng saponin toan phan trong cao
GCL bang phuong phap do quang pho hép thu
UV-VIS ¢ bude song cuc dai trén co s¢ tham
khao phuong phap dinh lwong di cong bd [7], ¢6
diéu chinh pht hop vé6i nghién ctru va thim dinh
thém mot chi tiéu: xac dinh budc song cuc dai
hap thu (550 nm), duong chuan trong khoang
ndéng do 5,71-26,44 pg/ml: y = 0,226x — 0,0299
voi R? = 0,9909; do dung voi RSD: 1,78%.
Cu thé nhu sau:

Chuén bi thudc thir vanillin 5% trong acid
acetic bang: can 0,5 g vanillin pha trong dung
dich acid acetic bang vira du 10 ml.

Dung dich chuan: can chinh xac khoang 6,61
mg gypenosid XVII pha trong methanol vira du
50 ml.

Dung dich thur: can chinh xac khoang 13,22
mg cao kho GCL cho vao binh dinh mrc 50 ml,
thém khoang 40 ml methanol, lac nhe, siéu &m
45 phit. Pé ngudi, thém dung moi vira du dén
vach. Lic déu r6i dem loc, bo 10 ml dich loc dau.
Léy chinh xac 25,0 ml dich loc cho vao cbe co
mo, ¢b cach thuy dén khi con 1-2 ml, thém 5 ml
nude chuyén vao binh gan. Trang cdc voi 5 ml
nude, chuyén vao binh gan. Trang tiép coc véi
10 ml n-butanol bao hoa nudc (5 ml x 2 1an), tap
trung dich vao binh gan. Lic trong 5 phut. Tach
ldy phan n-butanol vao binh cit. Chiét bang
n-butanol bo hoa nudc 2 lan nita (1an lugt 10 ml
va 5 ml). Tap trung dich chiét n-butanol vao dia
petri. Sy chan khong ¢ nhiét dg 60 °C toi khd.
Hoa tan cdn va trang dia petri bang luong tbi
thiéu methanol. Rot tir tir vao dung dich
methanol vao aceton c6 thé tich gip 10 lan. Dé
lanh (5 °C) trong 24 glc Loc lay tia saponin toan
phan. Say khé thu cin Chuyen vao binh dinh mirc
25 ml, thém methanol dén vira du thé tich [7].

Phan tg mau Rosenthaler: liy 1,0 ml dung
dich mau thir hodc chuén cho vao 6ng nghiém,
¢6 cach thuy dén can. Thém 0,2 ml dung dich
vanilin 5% trong acid acetic bang va 1,2 ml acid
percloric 72%. Pay kin éng nghiém, 1 trong bé
cach thuy & 80 °C trong 20 phit. Ngdm Ong
nghiém trong nudc da 5 phiut. Dung ethyl acetat
chuyén toan b dich sang binh dinh mirc 10 ml

va bo sung ethyl acetat téi vach. Lac déu. Do
do hép thu quang & budc séong 550 nm, mau
trang 1a methanol duoc 1am phan tng tuong tu
mau thu [7].

Tinh két qua: cong thirc tinh ham lugng
saponin toan phan (tinh theo gypenosid XVII).

At x Cc x 500
HLtp = ATX—C(IH)XIOO (%)

Trong d6: HLy: ham luong saponin toan
phan; A, Ac: d6 hdp thu quang cua dung dich
thir va dung dich chuan; mr: khdi lugng mau thir
(mg); Cc: ndng do gypenosid XVII trong dung
dich chuan do quang (mg/ml); H: 6 4m ctia mau
thtr (%).

- Tao nano nhii tuong: can chinh xac mdt
luong SNEDDS tuong trng khoang 132,2 mg cao
GCL vao cbe c6 mo, thém 5 ml nudc, khuéy tur
50 vong/phut trong 3 phut. Chuyén vao binh dinh
muc 20 ml, trang cbe véi nude va dinh murc vira
du bang nudc.

- Xéac dinh ty 1@ nano nhii hoa (EE-
Entrapment Efficiency, %):

Pinh luong saponin téng trong nano nhil
tuong: hut chinh x&c 10 ml nano nhii twong vao
binh dinh mac 50 ml, thém methanol dén vach,
siéu 4m roi tién hanh cac budc dinh lugng
saponin bang phuong phap do quang phd hip thu
nhu da mo ta ¢ trén (tir sau budc siéu am).

Cong thirc tinh ham lugng saponin tong
(Ciong):

Ciome = 22 (mg/ml)

C

Trong d6: Atpe, Ac: d6 hap thu quang cia
saponin téng trong nano nhii trong va dung dich
chuin; Cc: ndng do gypenosid XVII trong dung
dich chuan (mg/ml).

binh lugng saponin trong pha nudc: hit
chinh x4c 3 ml nano nhii tvong vao 6ng ly tim
c6 mang siéu loc 10 kDa, ly tdm 3000 vong/phat
trong 4 phat. Hut 0,1 ml pha nudc thu dugc phia
du6i 6ng vao binh dinh mac Svml. Thém
methanol, 1ic nhe, siéu am 45 phat, dé ngudi,
thém methanol vira da d&én vach. C6 cach thuy
dén khi con 1-2 ml rdi tién hanh cac budc dinh
lugng saponin bang phuong phap do quang pho
hép thu nhu di mé ta & trén (tir sau budc c¢d dén
thé tich 1-2 ml).
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Cong thurc tinh ham lugng saponin trong pha
Ilu'é’C (Cpha nu('yc):

_APN X CC x 50
SRV (mg/ml)

Cpha nuée —

Trong d6: Apn, Ac: d6 hép thu quang cua
saponin trong pha nuéc va dung dich chuan;
Cc: nong d6 gypenosid XVII trong dung dich
chuan (mg/ml).

Ty 1€ nano nhii hoa dugc tinh theo cong thirc:

Cténg = Cpha nudc

EE = X 100%
pha nudc ,
- Banh gia KTG va phan bo KTG (PDI) nano
nhil tuong:

KTG pha phan tan cua nano nhil twong va
PDI duoc xac dinh bdi phuong phap tan xa anh
sang dong, phan tich sy dao dong trong tan xa
anh sang do chuyén dong Brown cua hat véi thiét
bj Malvern Zetasizer, phép do & 25 °C, goc cb
dinh 1a 90°.

- D6 6n dinh vat 1y ctia nano nhii twong: ly
tdm nano nhii tuong 5000 vong/phut trong 30
phat sau d6 quan sat tinh chat cia nano nhil
tuong. Nano nhil trong duoc coi 1 6n dinh khi
khong c6 su tach 16p sau ly tam.

- Danh gia m§ pham chira SNEDDS cao kho
GCL:

Tinh chat: Emulgel chira SNEDDS cao GCL
¢6 mau nau vang, thé chit mém, min, déng nhét,
khong c6 bot khi. Chi ti€u nay dugc danh gia
bang quan sat cam quan.

pH: st dung thiét bi pH micro - Mettler
Toledo.

KTG va phan bd KTG (PDI): tién hanh
tuong tu nhu voi nano nhil tuong.

2.3.3. Phirong phdp thiét ké thi nghiém va toi
wu hod cong thuc

Phin mém MODDE 13.0 (Umetrics Inc,
USA) duoc st dung dé thiét ké thi nghiém theo
mo hinh mit hop tir tai tim. Céac bién dau vao
gém ty 1&: cao GCL, dau, chat dién hoat, déng
dién hoat. Khoang bién thién duoc lya chon trén
co s¢ vung hinh thanh nano nhii tuong trén gian
dd pha da xdy dung va mirc 46 anh hudng cia ty
1é cao GCL. Bién dau ra gdbm: KTG, PDI, ty 1&
hoat chit dwoc nano nhii hoa. Str dung phan mém
FormRules v2.0 (Intelligensys Ltd, UK) dé phan

tich anh hudng ciia cac bién dau vao t6i cac bién
dau ra. Phan mém INForm v3.1 (Intelligensys
Ltd, UK) dugc st dung dé t8i wu hoa cong thuc
dua trén m6 hinh mang neuron nhan tao.

2.3.4. Phwong phdp phan tich va xir 1y s6 liéu

Céc két qua thu dugc s& duge sir 1y bing
phin mém Microsoft Excel 2016 va trinh bay
dudi dang TB + SD, trong d6 TB la gia tri trung
binh, SD 1a d¢ 1éch chuin, mdi thi nghiém lap lai
toi thiéu 3 1an.

3. Két qua nghién ciru

3.1. Xdy dung gian do pha xdc dinh viing hinh
thanh nano nhii twong

Trén co s6 khao sat kha nang hoa tan cao kho
GCL trong mot sb chét dién hoat, déng dién hoat
va dau, nghién ctru da chon dugc cic thanh ph?m
ctia SNEDDS gom pha dau: Miglyol; chét dién
hoat: Cremophor RH 40; Chét déng dién hoat:
Ethanol két hop vé6i glycerin & ty 18 1:1 theo
khéi luong.

Tién hanh xay dung gian dd pha xac dinh
viing hinh thanh nano nhii tuong két qua thé hién
¢ Hinh 1. Vung bén trong dudong mau xanh
duong 1a ving hinh thanh nano nhii tuong.

Cremophor RH 40

Hinh 1. Gian d6 pha ving hinh thanh nano
nhil tuong ctia hé Miglyol - Cremphor RH
40 - Ethanol:glycerin 1:1.

Nhan thay, nano nhii twong dugc hinh thanh
trong vung kha rong véi ty 1€ Miglyol trong
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khoang 10-70%, Cremophor RH 40 trong
khoang 10-72% va ethanol: glycerin 1:1 trong
khoang 6-72%.

3.2. Xay dung cong thirc bao ché tw nano t nhii
hod chita cao Giao c6 lam

Anh huong cia ty 1é cao khd GCL dén sy
hinh thanh va dic tinh ctia nano nhii tuong.

Panh gia kha nang hoa tan cao khé GCL
trong SNEDDS, hé ta dugc Miglyol -
Cremophor RH 40 — Ethanol: Glycerin 1:1 véi ty
1¢ Smix 14 1:1 va ty 1€ O/Smix 1a 3:7 dugc chon
dé tién hanh hoa tan cao kho GCL véi cac ty 18
% (kI/kl) tir 1,0 d&én 3,0. Yéu cau dic tinh nano
nhil twong tao thanh nhu sau: tinh chit: hé 1ong,
déng nhat; KTG < 200 nm; PDI < 0,3; hé 6n
dinh, khong tach 16p trong diéu kién ly tam 5000
vong/phat trong 30 phdt.

Két qua cho thdy cao khé GCL chi tan hoan
toan trong hé¢ SNEDDS ¢ cac ty 1¢ khong qua
2,4%. Két qua do KTG va PDI va d¢ 6n dinh cua
nhii tuong tao thanh dugc thé hién qua Bang 1.

Khi hoa tan tir 1,0-2,0 % cao kho GCL, KTG
clia cic mau nano nhil twong tao thanh déu <200
nm véi PDI < 0,3, nano nhii tuong tao thanh on
dinh sau ly tim. Cac mau c6 ty 1é cao GCL 2,2%
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va 2,4% bi tach pha sau khi ly tim. Vi két qua
thu duogc, ty 1¢€ cao GCL trong SNEDDS tur 1,0%
dén 2,0% dugc chon dé tién hanh téi wu héa xay
dung cong thirc hé¢ SNEDDS cao khé GCL.

Thiét ké thi nghiém va t5i wu hoa cong thirc
bao ché SNEDDS cao kho GCL

Bang 1. Két qua do KTG, PDI va d6 6n dinh sau ly
tAm clia cac mau c6 ty 1é cao GCL khac nhau

Ty 1€ cao KTG PDI Do on d}nh sau
GCL (%) (nm) ly tdm

1,0 435 0,248 Dat

1.2 96,3 0,271 Dat

14 150,8 0,287 Pat

1,6 1231 0,286 Dat

18 147,6 0,289 Dat

2,0 141,0 0,287 Pat

2,2 1482 0,422 Téch pha

24 146,0 0,413 Téch pha

Dua trén vung hinh thanh nano nhil tuong
trén gian dd pha va két qua khao sat anh hudong
cua ty 1€ cao kho GCL, cac bién dau vao va dau
ra trong thiét ké thi nghiém duoc chon nhu sau:

Bang 2. Cac bién dau vao

Tén bién Ki hiéu Pon vi Loai bién Khoang bién thién
Ty 1€ dugc chat X1 Phan so Bién dinh lugng 0,01 dén 0,02
Ty 1€ Miglyol X2 Phén so Bién thanh phan 0,2 dén 0,5

Ty 1€ Cremophor RH 40 X3 Phén so Bién thanh phan 0,2den 04

Ty 1€ Ethanol: Glycerin 1:1 X4 Phén so Bién lap day -

Bang 3. Cac bién dau ra va yéu cau

Tén bién Ki hiéu Pon vi Yéu cau
KTG Y1l nm <200
PDI Y2 - <03
Ty 1€ nano nhii hod Y3 % >90

Bang 4. Thiét ké thi nghiém va dic tinh cta nano nhil tuong tao thianh

Cong Tyl¢ Cao Tylé Ty 1€ Cremophor Ty 1€ Ethanol: KTG PDI Ty 1€ nano nhii
thirc GCL Miglyol RH 40 Glycerin 1:1 (nm) hoa (%)

F1 0,01 0,2 0,2 0,6 22,3 0,325 90,98

F2 0,02 0,2 0,2 0,6 22,3 0,258 94,50

F3 0,01 0,2 04 04 1745 | 0418 89,82

F4 0,02 0,2 04 04 168,6 | 0,300 94,51

F5 0,01 05 0,2 03 8,3 0,244 90,74
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F6 0,02 05 0,2 03 11,1 0,249 94,79
F7 0,01 05 04 01 232 0,448 88,90
F8 0,02 05 04 01 20,2 0,374 95,85
F9 0,01 0,35 03 0,35 19,1 0,316 89,67
F10 0,02 0,35 03 0,35 28,0 0,363 95,30
F11 0,015 0,35 0,2 0,45 18,5 0,252 93,84
F12 0,015 0,35 04 0,25 48,2 0,484 93,60
F13 0,015 0,2 03 05 38,6 0,261 94,57
F14 0,015 05 03 0,2 8,8 0,248 93,93
F15 0,015 0,35 03 0,35 14,0 0,253 94,14
F16 0,015 0,35 03 0,35 14,4 0,256 93,67
F17 0,015 0,35 03 0,35 14,6 0,241 94,75

Thiét ké thi nghiém theo mé hinh mat hop tur
tai tim boi phan mém MODDE 13.0 va danh gia
mét s6 dic tinh Iy héa clia nano nhii tuwong tao
thanh. Két qua dugc trinh bay ¢ Bang 4.

Anh hudng ciia cac bién dau vao t6i dén cac
bién dadu ra dwoc xir ly biang phan mém
FormRules v2.0. Két qua cho thay KTG va PDI

KTG

Hinh 2. Anh huéng cua ty 1é cao GCL va Cremophor

RH 40 dén KTG (ty 1¢ Miglyol 12 0,5
va ethanol:glycerin 1:1 1a 0,1).

0.5 ) Miglyol

Hinh 4. Anh hudng ciia ty 1¢ ethanol:glycerin 1:1 va

Miglyol dén ty 1¢ nano nhii hoé (ty 1é cao GCL la
0,02 va Cremophor RH 40 1a 0,4).

clia nano nhii twong déu chiu anh hudng cua 3
yéu t6 1a ty 18 cao GCL, Miglyol va Cremophor
RH 40. Ty I¢ nano nhii ho4 bi 4&nh hudng boi ty
1€ cao GCL, Miglyol va Ethanol:Glycerin 1:1.
Cu thé anh huéng cia cac yéu té thong qua mat
dap duoc thé hién dudi ddy:

Hinh 3. Anh hudéng cua ty 18 Miglyol va Cremophor

RH 40 (CDH) dén PDI (ty 1é cao GCL la 0,02
va ethanol:glycerin 1:1 12 0,1).

0.014 P W 04 CDDH

Hinh 5. An,h hudng cua ty 1€ ethanol:glycerin 1:1 va
cao GCL dén ty 1€ nano nhii hoa (ty 1€ Miglyol 14 0,5

va Cremophor RH 40 1a 0,4).
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Trong khoang khao sat, ty 1€ Cremophor RH
40 trong cong thitc SNEDDS c¢6 anh hudng ty 1€
thuan t6i KTG pha phén tan ctia nano nhii twong
tao thanh nhung lai anh hudng phirc tap hon t6i
phan bé kich thudc giot (PDI). PDI clia nano nhii
tuong phu thudc ty 1¢ thuan véi ty 1€ Miglyol
trong cong thic. Ty 1€ cao khé GCL c6 anh
hudng da chidu dén KTG cua nano nhil tuong.

Mit dap Hinh 4 va 5 cho thay ty 18 nano nhii
hod tang khi tang ty 1€ Miglyol va ty 1¢ cao GCL.
Tang ty 1€ ethanol:glycerin 1:1 (CDDH), ty 1¢
nano nhii hoa gan nhu khong thay doi.

Tbi wu hoa cong thirc bao ché SNEDDS cao
kho GCL bang phan mém INForm v3.1 cho két
qué sau:

Béng 5. Bang ANOVA cho cac bién dau ra

KTG

Ngudn bién thién Téng binh phuong | Béc tu do Trung binh binh phuong F —value
M6 hinh 22136,5 13 1702,81 8,86442

Phan du 192,095 1 192,095

Tdng cong 22079 14

R2 train 99,13

R test 89,3395

PDI

Ngudn bién thién Téng binh phuong | Béc tu do Trung binh binh phuong F —value
M6 hinh 0,0800402 13 0,00615694 1,10803

Phén du 0,00555665 1 0,00555665

Tdng cong 0,0851116 14

R2 train 93,4713

R test 96,5907

Ty 1€ nano nhii hoa

Nguon bién thién Téng binh phuong | Béc tu do Trung binh binh phuong F —value
M6 hinh 56,6636 13 4,35874 1,11721

Phén dur 3,90146 1 3,90146

Téng cong 60,5035 14

R2 train 93,5517

R test 99,6125

Phan tich ANOVA cho thay R? train va R?
test déu 16n hon 80 nén md hinh mang neuron
nhan tao ma phan mém INForm sir dung la phu
hop, phan anh dung mbi quan hé cua cac bién

dau vao va bién dau ra. Do d6, cong thic tdi wu
ma phan mém INForm v.3.1 dyu doan 1a dang tin
cay. Cong thirc t6i vu nhu sau:

Béng 6. Cong thirc SNEDDS cao GCL t61 wu va ddc tinh nano nhi tuong tao thanh dugc du doan

Thanh phan Ty I¢ Dic tinh nano nhii twong
Cao kho GCL 0,02
Miglyol 0,45 KTG: 13,12 nm
PDI: 0,25
Cremophor RH 40 025 Ty 1€ nano nhii hoa: 95,1 %
Ethanol:glycerin 1:1 0,37
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Bang 7. Dic tinh ctia nano nhil tuong tao thanh tir SNEDDS cao khé GCL bao ché theo cong thirc tdi wu

Dic tinh Mau 1 Mau 2 Mau 3 Yéu cau Danh gia
KTG (nm) 11,59 11,45 11,60 <200 Dat
PDI 0,249 0,245 0,258 <03 Dat
Ty 1€ saponin dugc nano nhii hoa (%) 94,51 94,30 94,14 >90 Pat
A 2 z, | Hédongnhat, | H¢ dong nhat, | H¢ dong
D6 6n dinh sau ly tim HeA donrg nl}at, khong tach | khong tach | nhat, khéng | Dat
khong tach 16p . . 11
16p 16p tach 16p

Két qua danh gia cho thdy: mau SNEDDS
bao ché theo cong thirc t6i uru c6 kha nang tu nhil
hoéa hinh thanh nano nhii tuong c6 KTG <20 nm,
phan bd kich thuée giot ddng déu véi PDI< 0,3,
on dinh khéng tach pha khi ly tam 5000
vong/phut trong 30 phit, co ty 1¢ hoat chat duoc
nano nhii hoa trén 90%.

3.3. Budc ddu 1img dung hé¢ SNEDDS cao kho
Giao co lam trong my phdm cham soc da

Qua khao sat so bd, nghién cuu da xay dung
duge cong thirc ta dugc nén emulgel va tién hanh
phdi hop SNEDDS cao khé GCL véi emulgel
v6i ty 18 1:1 theo khdi luong (cong thirc my
phim cham soc da thé hién trong phan phuong
phap nghién ctru).

Size (d.nm}):
2571

% Intensity
1000

Width (d.nm):
Z-Average (d.nm): 2443 4420

Pdi: 0.083

Peak 1:
Peak 2: 0.000 0.0

0.000 00

0.000

Intercept: 0.876 Peak 3: 0.000

Result quality : Good

Pé ché pham 6n dinh trong 03 ngay, tién
hanh danh gia KTG va phéan bd kich thude giot
cta ta dugc emulgel va my pham chim séc da
duogc thé hién trong cac Hinh 6.

Khi chua két hop voi SNEDDS, ta duoc nén
emulgel c6 KTG kha 16n, trung binh khoang
2443 nm, phan bd kich thude ddng déu véi PDI
=0,083. Sau khi két hop véi SNEDDS cao GCL,
KTG trung binh cta ché phiam khoang 122 nm
va phan bé ddng déu voi PDI = 0,186, ché phdm
¢6 thé chat mém, dong nhét va min mang. KTG
ctia emulgel SNEDDS GCL giam xudng ¢& nano
la nho dac tinh ty nhi hoa ciia SNEDDS trong
qua trinh khudy tron két hop vao emulgel. Két
qua nghién ctiru bude dau cho thiy tinh kha thi
va trién vong dé tiép tuc nghién ctru sau hon vé
dd 6n dinh va hiéu qua tac dung cham soc da dé
¢6 thé tng dung vao thuc tién.

Size (d.nm): % Intensity

0.000 00
0.000 00

Width (d.nm};
Z-Average (d.nm): 98.87 5287

Pdl: 0.186
Intercept: 0.676

Result quality : Good

Peak 1:
Peak 2: 0.000

Peak 3: 0.000

Size Distribution by Intensity

Intensity (%)

0.1 1 10 100

Size (d.nm)

1000 10000

Record 831: nen cpi 3ngay 1

(@)

Size Distribution by intensity

Intensity (%)

1000 10000

Size (d.nm}

Record 835: cpi 3ngay 1

(b)

Hinh 6. KTG va PDI ctia nén t4 duoc emulgel (a) va my phim chim séc da (b) sau bao ché 3 ngay.

4. Két luan

Nghién ctru da lya chon ta duoc, xay dung
gian d0 pha xac dinh viing hinh thanh nano nhii

tuong va trén co s d6 thiét ké thi nghiém danh
gi4 anh hudng cua cac thanh phin trong cong
thirc dén dic tinh ctia nano nhii twong tao thanh
sau khi tu nhii héa SNEDDS GCL. Pa lua chon
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dugc cong thirce SNEDDS GCL t6i tru ¢6 kha ning
tu nhii hoa tao thanh nano nhii twong c6 KTG < 20
nm vdi PDI < 0,3. Ty 1€ nano nhii hda > 90 %.

Pi bude dau ung dung hé nano ty nhii hoa

chira cao GCL vao ché pham m¥y pham emulgel
chiam s6c da. My pham bao ché c6 KTG c& nano
(<200 nm) va phéan bé kich thudc giot dong déu,
¢6 trién vong tmg dung vao thuc té khi tiép tuc
nghién ctru su hon.
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