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Pit van dé: Berberin 13 mét hoat chét tir dwoc liéu dwoc st dung nhidu trong
y hoc cb truyén va gan day duwgc nghién clru cé tiém nang tét trong diéu tri cac
bénh chuyén hoéa. Tuy nhién, berberin ¢ sinh kha dung dwdng ubng thdp do it
tan trong nwéc va hép thu kém, chinh vi thé&, hé vi tw nhi hoa (SNEDDS - Self-
Nanoemulsifying Druf Delivery System) la mot gidi phap cai thién sinh kha dung cé
tiém nang trng dung cao.

P6i twong va phwong phap nghién ctru: Do tan clia berberin trong mot sb ta
dwoc cé kha nang diéu ché SNEDDS dwoc khao sat, tir dé chon lwa cac ta dwoc co
tiém nang dé xay dwng cong thirc véi kha nang tai berberin tét nhat; phwong phap
bao ché va khao sat danh gia cac tinh chét cia SNEDDS chira berberin dwoc tién
hanh d& sang loc va lwa chon céng thirc. Ham lwong berberin trong cac céng thirc
dwoc dinh lwong bing phwong phap quang phd UV-Vis.

Két qua: Trong cac pha dau khao sat, berberin tan tét trong Capryol 90, Peceol
va néi chung tan tot trong cac chat dién hoat Tween 80, Tween 20, Span 80 va
Cremophor RH40. Vé&i chat ddng dién hoat, berberin tan tét trong Transcutol HP,
PEG 400 va propylen glycol. Hé céng thi'c SNEDDS chiva berberin dwoc tao thanh
dat cac yéu cau vé do bén nhiét ddng va kich thuwéc giot véi thanh phan gdm 15%
Capryol 90, 45% Tween 20, 40% hén hop déng dién hoat glycerin va PEG 400 ty
1& 1:1 tai dwoc 1% berberin (CT 129). Quy trinh dinh lwgng berberin trong SNEDDS
duwoc thwe hién béng phwong phap UV-Vis tai buwéc song 428 nm.

Két luan: Dé tai da xay dwng thanh céng cong thirc bao ché hé SNEDDS chira
berberin quy mé phong thi nghiém. Hé dat cac yéu ciu vé& dd bé&n nhiét va kich
thwoc giot.

T khéa: Berberin, nano nhii twong, Hé nano ty nhii héa (SNEDDS), sinh kha dung.

Abstract
Formulation of self - nanoemulsifying drug delivery system
(Snedds) containing Berberine

Objectives: Berberine, a natural compound was usually to treat dysentery,
amoeba infection or enteritis in traditional medicine and in recent years, it has been
proved high potential for metabolic deseases treatment. However, berberine is low-
water - solube and low - absorbed, which leads to low bioavailability, and SNEDDS
was proved as a potential solution.

Materials and Methods: Berberine solubility in several SNEDDS excipients
was usually used to determined and from that, SNEDDS containing berberine was
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formulated and evaluated. Quantification of berberine in SNEDDS was determined
by UV-Vis spectrophotometry method.

Results: In oil phase, solubility of berberine was highest in Capryol 90, followed
by Peceol and generally soluble in some surfactants such as Tween 80, Tween
20, Span 80 and Cremophor RH40. In cosurfactants, berberine was soluble
highly in Transcutol HP, PEG 400 and propylen glycol, respectively. The selected
components for 1% - loaded berberine SNEDDS (formula CT 129) were Capryol
90 (30%), Tween 20 as surfactant (40%) and PEG 400 : propylen glycol with ratio
1:1 as co-surfactants (30%), and met the properties of SNEDDS. UV-Vis method
at wavelength of 428 nm was used for the quantification of berberine in SNEDDS.

Conclusion: The SNEDDS containing berberine was successfully prepared at
laboratory scale. This SNEDDS met the physico - chemical properties of SNEDDS

and droplet size.

Keywords: Berberine, microemulsion, SNEDDS, bioavailability .

1. PAT VAN PE

Berberin 1a mot alkaloid ty nhién duoc
phéan lap tir mot sb loai duoc liéu thién nhién,
dugc st dung trong y hoc ¢6 truyén dé diéu tri
cac hoi chimg viém rudt, nhiém amip, ly [2]
[3]. Cac nghién ciru gan day cho thiy berberin
néu dugc hap thu s& co nhiéu tic dung dugc
ly khac nhu ha lipid, ha duong huyét, chdng
ung thu,... [3]. Tuy nhién, berberin c6 sinh kha
dung duong udng thap do it tan trong nudc va
hap thu kém [4]. Vi vdy, nghién ciu dé tim
ra mot dang bao ché nham muc dich cai thién
sinh kha dung duong udng dé cé thé ing dung
rong rii berberin trong diéu tri 1a mot van dé

rit c6 ¥ nghia. Hé nano ty nhii héa (SNEDDS)
12 hdn hop gém pha dau, chat dién hoat, thanh
phﬁn phu va duogc chét, c¢6 thé tu nhil h6a nhanh
chong khi gap moi trudong nudc, hinh thanh
cac giot nhii tuong ¢ kich thudc nanomet. Nho
do, khi sir dung duong udng, SNEDDS khong
chi cai thién khd nang hoa tan ma con tang
cudng kha ning hap thu cta thudc vao hé tuin
hoan, do kich thuéc giot nho dan dén dién tich
bé mit tiép xuc 16n [5]. Nghién ctru nay duoc
thuc hién nham muc tiéu tim kiém, sang loc
mot cong thirc va quy trinh bao ché SNEDDS
chtra berberin quy mo phong thi nghiém c6 do
bén nhiét dong hoc, d6 6n dinh cao.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén vit liéu - trang thiét bi

Nguyén vat li¢u: Berberin clorid 1a qua tang tir Supelco thugc Tap doan Sigma - Aldrich (M¥).
Hoa chét va trang thiét bi sir dung trong nghién ctru: dugc thé hién trong bang 1.
Bang 1. Hoa chét va trang thiét bi dung trong nghién ctru

TT | Héa chat/ Trang thiét bi Tiéu chuin/ Model Xuit xir
Héa chit dat tiéu chuin dwogc dung

1 Capryol 90 TCCS Gattefosse (Phap)

2 Peceol TCCS Gattefosse (Phap)

3 | Déau thau dau TCCS Trung Qudc

4 | Labrafac PG TCCS Gattefosse (Phap)

5 | Lauroglycol TCCS Gattefosse (Phap)

6 | Tween 80 TCCS Xilong (Trung Quéc)
7 Cremophor RH40 TCCS Trung Quéc

8 | Tween 20 TCCS Xilong (Trung Quéc)
9 Span 80 TCCS Xilong (Trung Quéc)
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TT | Héa chat/ Trang thiét bi Tiéu chuén/ Model Xuit xir
Héa chit dat tiéu chuin dwoc dung

10 | PEG 400 TCCS Xilong (Trung Quéc)
11 | Propylen glycol TCCS Xilong (Trung Qudc)
12 | Triethylamin TCCS Trung Qudc

13 | Transcutol HP TCCS Gattefosse (Phap)

14 | Glycerin TCCS Xilong (Trung Qudc)
15 | Methanol TCCS Xilong (Trung Quéc)
16 | H¢ dém pH DbVNV Viét Nam

17 | Nudc cat DDVNV Viét Nam

Trang thiét bi

1 Céan phan tich Quintix 224-1S Sartorius (Ptrc)

2 Can k¥ thuat Quintix 2102-1S Sartorius (Ptrc)

3 | Bésiéu 4m co gia nhiét S40H Elma (Dtc)

4 | May vortex V1 plus Boeco (btrc)

5 | Micropipet 100-1000 pl Vitlab GmbH (Dtic)
6 | May ly tam 30 chd Centrifuge 5420 Eppendorf (Puc)

7 | May do d6 dan dién AD331 Adwa (Hungary)

8 May do kich thudc Nanozetasizer Malvern (UK)

9 | May do quang phd UV-Vis Lambda 365 Perkin Elmer (M¥)
10 | Tu lanh Digital Inverter 243L | Samsung (Han Quéc)

2.2. Phuwong phap nghién ciru

2.2.1. Xay dung va thim dinh phwong
phap dinh luwong berberin trong SNEDDS
bing phwong phdp quang phé UV-Vis

Xay dung va tham dinh quy trinh dinh luong:
Khao sat va thim dinh quy trinh phan tich theo
huéng dan Q2(R1) thang 11/2005 ctia ICH (The
International Conference on Harmonisation) va
danh gia theo S6 tay huéng dan dang ky thude -
Cuc Quan Ly Duoc Viét Nam. Tién hanh thim
dinh cac yéu cau vé do dic hiéu, tinh tuyén tinh,
d6 dung va do chinh xac (do lap lai).

Chuén bi mau

- Dung mdi str dung/ mau trang: methanol.

- Mau chuan: berberin nguyén liéu trong
methanol véi nong d6 20 pg/ml

- Mau gia dugc (placebo): hé SNEDDS
khong c6 hoat chét berberin
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- Mau thir: hé SNEDDS chira berberin can
xac dinh ham lugng hoat chét, pha loang dén
ndng do thich hop sao cho két qua do hap thu
nam trong dudng tuyén tinh.

- Mau thir xac dinh d6 ding va do chinh xac:
do dung dugc xac dinh ¢ cac ty 1€ phuc hdi 80%
- 100% - 120% (mdi ty 1& 6 lan dé xac dinh
duoc do chinh xac lap lai); trong d6 tai ty 1€
100% s& thuc hién 6 mau ngay 1 va 6 mau ngay
2 dé xac dinh d¢ chinh xac trung gian.

2.2.2. Nghién civu bao ché hé nano tw nhii
hoa (SNEDDS) chira berberin

Khéo sat d6 tan cua berberin trong cac ta
duoc tiém ning

D¢ tan cua berberin trong cac ta dugc tiém
ning duoc xac dinh bang phuong phap qua bio
hoa, tir d6 1am co s& dé lua chon céac ta duoc
tiém nang cho diéu ché SNEDDS.
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Cac budc thuc hién:

- Can moét lugng thtra berberin cho vao
eppendorf loai 2 ml c¢6 chira san 1 ml ting loai
ta duoc, khudy tron khoang 2 - 3 phut bang may
vortex roi siéu am khong gia nhiét trong vong
15 phuat. Néu dugc chat tan hét trong ta dugc thi
tién hanh can thém cho dén khi dat duoc “qua
bao hoa”.

- Pha trong dung mdi methanol dén do pha
lodng thich hop rdi tién hanh do do hép thu,
xac dinh d6 tan cta berberin trong tirng loai
ta dugc. Tung loai ta dugc hoa tan trong dung
moi methanol dugc pha lodng tuong tu dén do
pha lodng & trén dé xac dinh ta dugce d6 c6 anh
huong dén do hép thu tai budc song cuc dai
hay khong.

- So sanh va Iya chon cac ta duoc tiém nang
dé khao sat xay dung cong thirc SNEDDS, dong
thoi xac dinh ty 1€ tai berberin trong SNEDDS.

Khéo sat xay dung cong thiic SNEDDS
chira berberin bang phuong phap gian db 3 pha

Céc ta duogc pha dau, chét dién hoat va d6ng
dién hoat tiém nang dugc phdi hop véi nhau rdi
thém berberin véi ham lugng xac dinh. Trong
d6, dé han ché gay kich ng duong tiéu hoa khi
ubng, ndng do chét dién hoat st dung < 50%;
trong khi pha dau dugc sir dung < 30% dé tao
nhil trong ¢6 cau triic D/N [7]; con lai 1a chat
dong dién hoat; mdi budc nhay 5%. Cac cong
thirc SNEDDS dugc tién hanh pha lodng 50 lan
v6i nudc cat tao nhil tuong va danh gia dua vao
cam quan theo bang 2.

Bang 2. Phan loai cam quan cia nano nhii tuong [6]

Nhém Tinh chit nhii twong hinh thanh
I (Pat) Hinh thanh nhii trong trong vong 1 phut, nhii trong trong sudt hodc 4nh xanh
II (Dat) Hinh thanh nhil twong trong vong 2 phat, nhil twong c6 mau trang anh xanh
III (Khong dat) | Hinh thanh nhii twong tir 2-3 phit va nhii twong 14 chét 1ong mau tring sita
IV (Khong dat) | Hinh thanh nhii twong chdm hon 3 phut va xuat hién vai giot dau
V (Khong dat) | Kho hinh thanh nhii trong, xut hién giot dau

Khao sat danh gia d6 bén nhiét dong hoc ctia
SNEDD chtra berberin

Do khi vao co thé, SNEDDS s& duoc phan
tan vao moi trudng nudc dé tao nano nhil
tuong, do do khao sat danh gia do bén nhiét
dong hoc cua SNEEDS chta berberin duoc
thuc hién thong qua nano nhii twong dugc tao
ra bang cach pha lodng 50 1an v&i nudc cit tir
hé SNEDDS tuong tng. Céc khao sat sau day
dugc thuc hién:

- Ly tdm véi téc 10.000 vong/phut trong
10 phut.

- Chu trinh dong - ra dong: thuc hién 6 chu
ky dong - rd dong v6i mdi chu ky kéo dai 12 gio,
gdm 6 gid dé trong ngan dong tu lanh (-20°C)
va 6 gid dé tai nhiét d6 phong.

- D 6n dinh tai cac nhiét o khac nhau: nhii
tuong dugc bao quan trong vong 7 ngay tai ba
muc nhiét d¢ khac nhau (4°C trong ngan mat tu
lanh, nhiét d6 phong, 40°C trong ti sdy).

- Pha loang trong cac h¢ dém pH: SNEDDS
dugc pha lodng 50 lan trong cac hé dém pH lan
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luot 1a 1,2 - 4,5 va 6,8. Nhi tuong sau khi pha
lodng duoc theo ddi va ghi nhan két qua sau cac
mdc thoi gian 1-3 - 6 - 12 - 24 va 48 gio.

- Po d6 dan dién bé’mg may do do dan dién
cam tay dé xac dinh kiéu pha ngoai.

- Xac dinh phan b kich thudc cta giot nhil
tuong (droplet size) bang phwong phép sir dung
cong nghé tan xa anh sang dong véi thiét b
Malvern Nanozetasizer

- Pinh lugng berberine c6 trong SNEDDS
bang phuong phap quang phé UV-Vis (muyc
2.2.1).

2.2.3. Xdy dwng quy trinh bao ché SNEDDS
chira berberin

Céc cong thuc SNEDDS chua berberin
sau khi dugc sang loc va lya chon qua cac
thr nghiém do bén s& duoc bao ché & quy md
phong thi nghiém véi ¢& mau 50 ml/16. Thiét bi
sir dung thudng quy va duoc so d6 hoa. Phuong
phap bao ché 1a khudy tron va siéu am.

Panh gia 6 on dinh cia SNEDDS tao thanh
qua do thé hién do 13p lai cua quy trinh bao ché.
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3. KET QUA

3.1. Xdy dung va thim dinh phwong phap dinh lwgng berberin trong SNEDDS bing
phwong phap quang phé UV-Vis

Berberin nguyén liéu va SNEDDS duoc pha loding trong methanol va quét phd UV-Vis (Hinh 1).
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1b. Két qua xay dung dudng tuyén tinh tai budc song 428 nm
Hinh 1. Két qua xdy dung quy trinh dinh luong berberin trong SNEDDS bang UV-Vis

Két qua tir hinh 1a cho thiy berberin trong methanol va c6 2 dinh hap thu cuc dai tai budc song
350 nm va 428 nm. Do hép thu tai budc song cuc dai tai 428 nm (Amax) duoc chon dé xay dung
khoéng tuyén tinh va quy trinh dinh luong berberin c6 trong SNEDDS do tai budc song 350 nm dé
bi anh huéng bai cac loai ta duge. Phd ciia mau thir twong dong véi mau chuan, do d6 phuong phap
dinh luong c6 thé sir dung dé xac dinh ham luong berberin trong SNEDDS.

Khoéng tuyén tinh duoc xay dung trong khoang tir 10 dén 50 pg/ml v&i phuong trinh hoi quy
lay =0,0165x + 0,003, R2 = 99,98%. Két qua cu thé duoc thé hién trong hinh 1b. Hé s6 hoi quy a:
Pa=1,082.10 - 6 < a = 0,05 chimg to hé s hdi quy a c6 y nghia. Hé s6 hdi quy b: Pb = 0,5445 > a
= 0,05 chiing to hé s6 b v6 nghia (két qua théng ké duge xtr Iy bang MS-Excel 365).

Céch tinh két qua dinh lugng: x (mg) = y/0,0165 * d6 pha lodng, chia cho lugng can dé tinh ty
1& % cua hoat chit.

Két qua do dung va do chinh xac dat yéu cau (Bang 3). Phuong phap dinh luong dat yéu cau dé
su dung xac dinh ham lugng berberin trong SNEDDS cua nghién cuu nay.

Bang 3. Két qua xac dinh do dung va do chinh xac ctia phuong phap dinh luong

TT Ty 1€ Lwong berberin | D hip thu | Luwong berberin | Til¢ tim Ghi
thém vao | thém vao (mg) tai 428 nm tim lai (mg) lai (%) chu
1 160.4 0.2636 159.76 99.60
2 160.1 0.2699 163.58 102.17
3 158.8 0.2696 163.39 102.89
80% Negay 1
4 158.9 0.269 163.03 102.60
5 160.2 0.2645 160.30 100.06
6 160 0.2633 159.58 99.73

Ty 1€ tim lai trung binh = 101,18% - RSD = 1,53% < 2% - Dat
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TT Ty 1€ Lwong berberin | P hdp thu | Luong berberin | Til¢ tim Ghi
thém vao | thém vao (mg) tai 428 nm tim lai (mg) lai (%) chu
7 201 0.3331 201.88 100.44
8 200.2 0.3356 203.39 101.60
9 201.7 0.3386 205.21 101.74
100% Ngay 1
10 200.1 0.3375 204.55 102.22
11 200 0.3362 203.76 101.88
12 200.5 0.3301 200.06 99.78
Ty 1€ tim lai trung binh = 101,28% - RSD = 0,95% < 2% - Dat
13 201 0.3351 203.09 101.04
14 200.2 0.3296 199.76 99.78
15 201.7 0.3368 204.12 101.20
100% Ngay 2
16 200.1 0.3295 199.70 99.80
17 200 0.3299 199.94 99.97
18 200.5 0.3311 200.67 100.08
Ty 1¢ tim lai trung binh = 100,31% - RSD = 0,64% < 2% - Dat
Théng ké két qua tir 7 - 18 dé xac dinh d6 chinh xac trung gian thu duoc két qua:
Ty 1¢ tim lai trung binh = 100,79% - RSD = 0,92% < 2% - Dat
19 242.5 0.4045 245.15 101.09
20 242.7 0.4013 243.21 100.21
21 238.9 0.4004 242.67 101.58
120% Ngay 2
22 241.2 0.4055 245.76 101.89
23 240 0.3999 242.36 100.98
24 239.5 0.4008 24291 101.42

Ty 1€ tim lai trung binh = 101,20% - RSD = 0,58% < 2% - Dat

3.2. Nghién ciru bao ché SNEDDS chira berberin
3.2.1. Két qud dé tan ciia berberin trong cdc td dwoc (Hinh 2)

. Ta duoc Ham lwong berberin (img/ml)
. Ponv 1m g/ ml sass27 Déu thiu dau 0,0006 % 0,0001
Peceol 0,0094 + 0,0002
e s Labrafac PG 0,0003 + 0,0001
=% 263384
Lauroglycol 90 0,0053 + 0,0002
25,0000
Capryol 90 4,5269 + 0,0023
- Trietylamin 17.3535£0.0045
. PEG 400 27.3283+0,0058
Propylen glycol 26,3394+ 0,0082
10,0000 Transcutol P 34,5527+ 0,0090
P 52521 Glycerin 0,7818+ 0,0011
5.0000 . 33360 34588
1,7419 Cremorphor RH40  5,2521+ 0,0012
e e s oo e N0
0,0000 —— i — — - Span 80 3.3360+ 0,0009
A A A e B R A e
tﬁ)@@ L & 0 qa@ & ,\of“@ & & & o7 Tween 20 3.4999+ 0,0015

& Tween 80 1,7419 + 0,0008

Hinh 2. Két qua khao sat d¢ tan ctia berberin trong céc ta duoc
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Két qua cho thdy véi cac loai pha dau khao sat, kha ning hoa tan berberin tir cao dén thap lan
lugt 1a capryol 90, peceol 90, lauroglycol 90, dau thau dau va labrafac PG. Vi chit dién hoat, cac
chét dién hoat khong ion hoa c6 kha nang hoa tan nhu nhau la cremophor RH40, tween 20, span 80,
tween 80. Do tan ciia berberin trong cac chat dong dién hoat tir cao dén thip 1an lugt gdm transcutol
P, PEG 400, propylen glycol, triethylamin va glycerin.

3.2.2. Két qua xdy dung gidin do 3 pha

Tir két qua khao sat do tan, cac cong thirc sau ddy (bang 4) duoc lya chon dé khao sat xiy dung
gian do pha.

Bang 4. Bang thanh phan cong thirc xay dung gian do 3 pha

Cﬁ(“Cth)h""c Pha diu (PD) | Chét dién hoat (S) Péng dién hoat (CoS)

A Capryol Tween 20 Transcutol P

B Capryol Cremophor RH40 Transcutol P

C Capryol Tween 80 Transcutol P

D Capryol Span 80 Transcutol P

E Capryol Tween 20 Glycerin va Propylen glycol (1:1)
F Capryol Cremophor RH40 Glycerin va Propylen glycol (1:1)
G Capryol Tween 80 Glycerin va Propylen glycol (1:1)
H Capryol Span 80 Glycerin va Propylen glycol (1:1)
I Capryol Tween 20 Glycerin va PEG 400 (1:1)

K Capryol Cremophor RH40 Glycerin va PEG 400 (1:1)

L Capryol Tween 80 Glycerin va PEG 400 (1:1)

M Capryol Span 80 Glycerin va PEG 400 (1:1)

Kha niang hoa tan hoat chat 14 yéu td quan trong dé lwa chon pha dau thich hop phai c6 kha ning
hoa tan cao hoat chit dé dat dugc su tai hoat chat mot cach tbi uu, do do capryol 90 véi kha nang
hoa tan berberin cao nhit duoc lua chon. Ddi vai chét déng dién hoat, két qua do tan cua berberin
c6 su khac biét khong qua 16n nén ca 4 chét di”)ng dién hoat la tween 20, cremophor RH40, tween
80 va span 80 déu duoc khao sat. Chat dong dién hoat ¢6 kha ning nhii hoa cao pha dau véi su co
mit ctia chat dién hoat s& duoc wu tién lua chon, nén glycerin mdc du c¢6 kha nang hoa tan hoat chét
thip tuy nhién c6 kha niang hdn hoa v6i nude gop phan lam ting d6 nhét qua d6 lam ting do bén,
d6 6n dinh cua nhil tuong tao thanh nén duoc lya chon dé phéi hop véi cac chét déng dién hoat co
kha niang hoa tan cao dé khao sat xay dung gian d6 pha. Ham luong berberin 1% duoc lya chon
dé khao sat.

Két qua xay dung khao sat xdy dung gian dd pha khi pha loang SNEDDS chira 1% berberin 50
lan v6i nude cat duoc thé hién trong bang 3. Tong cong c6 720 cong thirc dugc khao sat.

Bang 5. Két qua khao sat xay dung gian do 3 pha

Ty 1§ % Két qua khio sit cic thanh phan cong thire
TT :
PD-S-CoS| A | B|C|D|E|F|G|H|I|K|L|M
1 5:5:90 Taa | Taa | Tua | Tua | Tha | Tha | Taa | Tua | Tua | Tua | Tua | Taa

2 5:10:85 Tuoa | Tua | Tua | Tua | Tha | Tua | Tha | Tua | Tha | Tua | Tua | Tua

3 5:15:80 Toa | Tha | Tua | Tua | Tua | Tua | Taa | Tua | Tua | Tua | Tua | Tua
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Ty 18 % Két qua khio sat cac thanh phan cong thirc
D s cos A|B|C|D|E|F|G|H|I|K|L|M
4 5:20:75 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | Taa | Tua | Tua | Tua
5 5:25:70 Tua | Tha | Tua | Tua | Tua | Tua | Taa | Toa | Tua | Tua | Tua | Tua
6 5:30:65 Toa | Tua | Taa | Tha | Tua | Tua | Tha | Tua | II | Tua | Tua | Tua
7 5:35:60 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | Taa | Tua | Tua | Tua
8 5:40:55 Tua | Tha | Tua | Tua | Tua | Tua | Taa | Taa | Tua | Tua | Tua | Tua
9 5:45:50 Toa | Tua | Taa | Tha | Tua | Taa | Tha | Tua | I | Tua | Tua | Tua

10 5:50:45 Tuoa | Tua | Tua | Tua | Tha | Tua | Tha | Tua | Tha | Taa | Tua | Taa

11 10:5:85 Toa | Tua | Tua | Tua | Tha | Tua | Tha | Tua | Tha | Tua | Tua | Taa

12 10:10:80 Taa | Tha | Tua | Tua | Tua | Tua | Taa | Tua | Tua | Tua | Tua | Tua

13 10:15:75 Tua | Tha | Tua | Tua | Tha | Tua | Tha | Taa | Tha | Taa | Tua | Taa

14 10:20:70 Tua | Tua | Tha | Tua | Tha | Tua | Tha | Taa | II | Tua | Tua | Tua

15 10:25:65 Toa | Tha | Tua | Tua | Tua | Tua | Taa | Taa | II | Tua | Tua | Tua

16 10:30:60 Tua | Taa | Tua | Tha | Tha | Taa | Tha | Taa | II | Taa | Tua | Taa

17 10:35:55 Tuoa | Tua | Tua | Tua | Tha | Tua | Tha | Tua | Tha | Tua | Tua | Tua

18 10:40:50 Toa | Tha | Tua | Tua | Tua | Tua | Taa | Tua | Tua | Tua | Tua | Tua

19 10:45:45 Tua | Taa | Tha | Tha | Tha | Tha | Tha | Taa | I | Taa | Tua | Taa

20 10:50:40 Tua | Tua | Toa | Tua | Tua | Tua | Tua | Tua | Toa | Tua | Tua | Tua

21 15:5:80 Toa | Tha | Tua | Tua | Tua | Tua | Taa | Tua | Tua | Tua | Tua | Tua

22 15:10:75 Taa | Taa | Tua | Tua | Tha | Tha | Taa | Tua | Tua | Tua | Tua | Taa

23 15:15:70 Toa | Tua | Tua | Tua | Tha | Tua | Tha | Taa | II | Tua | Tua | Tua

24 15:20:65 Toa | Tha | Tua | Tua | Tua | Tua | Taa | Tua | Tua | Tua | Tua | Tua

25 15:25:60 Tta | Tha | Tua | Tua | Tha | Tua | Taa | Tua | Tua | Tua | Tua | Taa

26 15:30:55 Toa | Tha | Tua | Tua | Tha | Tua | Tha | Taa | II | Tua | Tua | Tua

27 15:35:50 Toa | Tha | Tua | Tua | Tua | Tua | Taa | Taa | II | Tua | Tua | Tua

28 15:40:45 Tta | Tha | Tua | Tua | Tha | Tha | Taa | Tua | Tua | Tua | Tua | Taa

29 15:45:40 Toa | Taa | Tha | Tha | Tha | Tha | Tha | Taa | I | Tua | Tua | Tua

30 15:50:35 Toa | Taa | Tua | Tua | Tua | Tua | Taa | Tua | Tua | Tua | Tua | Tua

31 20:5:75 Tta | Tha | Tua | Tua | Tha | Tua | Taa | Tua | Tua | Tua | Tua | Taa

32 20:10:70 Toa | Tua | Tua | Tua | Tha | Tua | Tha | Tua | Tha | Tua | Tua | Tua

33 20:15:65 Toa | Taa | Tua | Tua | Tua | Tua | Taa | Tua | Tua | Tua | Tua | Tua

34 20:20:60 Ttha | Tha | Tua | Tua | Tua | Tua | Taa | Taa | II | Tua | Tua | Taa

35 20:25:55 Toa | Tha | Tha | Tua | Tha | Tua | Tha | Tua | Tha | Taa | Tua | Tua
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Ty 18 % Két qua khio sat cac thanh phan cong thirc

PD-§S-CoS| A | B|C|D|E|F |G |H|I |K|L|M

36 20:30:50 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | Taa | Tua | Tua | Tua
37 20:35:45 Tua | Tua | Taa | Tha | Tua | Taa | Tua | Tua | Tua | Tua | Tua | Tua
38 20:40:40 Tua | Tua | Taa | Tha | Tua | Tua | Tua | Tua | Tua | Tua | Tua | Taa
39 20:45:35 Tua | Tua | Taa | Tha | Tua | Tua | Tha | Tua | Toa | Tua | Tua | Tua
40 20:50:30 Tua | Tha | Tha | Tha | Tha | Toa | Taa | Taa | I | Tua | Tua | Tua
41 25:5:70 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | Taa | Tua | Tua | Tua
42 25:10:65 Tua | Tua | Taa | Tha | Tua | Tua | Tua | Tua | Tua | Tua | Tua | Tua
43 25:15:60 Tua | Tua | Taa | Tha | Tua | Tua | Tua | Tua | Tua | Tua | Tua | Taa
44 25:20:55 Toa | Tua | Toa | Tha | Tua | Toa | Tha | Tua | II | Tua | Tua | Toa
45 25:25:50 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | II | Tua | Tua | Tua
46 25:30:45 Tua | Tha | Tua | Tua | Tua | Tua | Taa | Taa | Toa | Tua | Tua | Tua
47 25:35:40 Tua | Tua | Taa | Tha | Tua | Tua | Tua | Tua | II | Tua | Tua | Taa
48 25:40:35 Toa | Tua | Tda | Tha | Tua | Taa | Tha | Tua | Toa | Tua | Tua | Tda
49 25:45:30 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | Taa | Tua | Tua | Tua
50 25:50:25 Tua | Tha | Tua | Tua | Toa | Toa | Taa | Taa | Toa | Tua | Tua | Tua
51 30:5:65 Tua | Tua | Taa | Tha | Tua | Tua | Tua | Tua | Tua | Tua | Tua | Tua
52 30:10:60 Tua | Tua | Taa | Tha | Tua | Tua | Tha | Tua | Tua | Tua | Tua | Taa
53 30:15:55 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | Taa | Tua | Tua | Tua
54 30:20:50 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | Taa | Tua | Tua | Tua
55 30:25:45 Tua | Tha | Tua | Tua | Tua | Tua | Taa | Taa | Tua | Tua | Tua | Tua
56 30:30:40 Tua | Tua | Taa | Tha | Tua | Tua | Tua | Tua | Tua | Tua | Tua | Taa
57 30:35:35 Toa | Tua | Tda | Tha | Tua | Toa | Tha | Tua | II | Tua | Tua | Toa
58 30:40:30 Tua | Tha | Tua | Tha | Toa | Toa | Taa | Taa | Taa | Tha | Tua | Tua
59 30:45:25 Tua | Tha | Tua | Tua | Tua | Tua | Taa | Taa | Toa | Tua | Tua | Tua

60 30:50:20 Tua | Tua | Taa | Tha | Tua | Tua | Tua | Tua | Tua | Tua | Tua | Tua
Dit liéu tir bang 3 cho thay da so cac cong thirc berberin bi tiia khi pha loang; chi c6 cong thirc
I véi 16/60 thanh phan tao dugc nhii twong c6 cam quan dat diém I hodc II (theo thang diém cua
bang 2). Ving tao nano nhil twong duoc thé hién qua gian db 3 pha (hinh 3).
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Hinh 3. Vung tao vi nhii tuong ctia cong thire T
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3.2.3. Khdo sdt danh gid dp bén nhigt dpng hoc ciia SNEDD chira berberin
Ly tam
Nhil trong duge danh gia do bén qua thir nghiém ly tam. Két qua (bang 6) duoc danh gia 1a
“Pat” néu sau khi ly tam khong xay hién tugng tach 16p hodc két bong; nguoc lai thi s€ danh gia
la “Khong dat (KD)”.
Bing 6. Két qua thir nghiém ly tim

CT | %PD| %S | % CoS KQ CT %PD | %S | %CoS| KQ
I6 5 30 65 Dat 127 15 35 50 Dat
19 5 45 50 Dat 129 15 45 40 Dat
114 10 20 70 Dat 134 20 20 60 Dat
I15 10 25 65 Dat 140 20 50 30 Dat
116 10 30 60 Dat 144 25 20 55 Kb
119 10 45 45 Dat 145 25 25 50 Kb
123 15 20 65 Dat 147 25 35 40 Kb
126 15 30 55 Dat 157 30 35 35 Kb

Qua khdo sat ly tam, bon cong thuc 144, 145, 147, 157 khong dat.

Chu trinh dong — ra dong va bao quan ¢ cac nhi¢t d khac nhau

Tét ca 12 cong thire déu vuot qua dugc cac thir nghiém dong - rd déng va bao quan & 3 muc
nhiét do khac nhau, khong c6 cong thirc nao xay hién tuong két bong hodc tach 16p.

Pha loang trong cac hé¢ d¢m pH

Hé dém pH 1,2 dugc chuén bi tir HC1 dam dic, cac hé dém 4,5 va 6,8 dugc chuan bi theo hudng
dan cta Duoc dién Viét Nam V, két qua duoc thé hién trong bang 7.

Bang 7. Két qua d6 bén khi pha loang trong cac hé dém pH

CT pH 1,2 pH 4,5 pH 6,8

16 KD sau 48¢g DPat KD sau 48¢g
19 Kb sau 1g Kb sau Ig Kb sau Ig
114 KD sau Ig Kb sau lg Kb sau Ig
115 Kb sau Ig Kb sau lg Kb sau Ig
116 KD sau 48g Dat KD sau 48g
119 Kb sau Ig Kb sau Ig KD sau Ig
123 Kb sau Ig Kb sau lg Kb sau Ig
126 Kb sau Ig Kb sau Ig Kb sau Ig
127 KD sau 48¢g DPat Kb sau 48¢g
129 Kb sau 48g bat Kb sau 48g
134 KD sau 1g KD sau Ig KD sau 1g
140 KD sau 1g KD sau Ig KD sau 1g

Két qua cho thay 4 cong thic 16, 116, 127 va 129 c6 d6 bén cao nhét khi pha lodng trong céc hé
dém pH khac nhau. Do chu trinh lam rong hé tiéu hoa chi dién ra trong vong tir 2 - 3 gio, do do,
viéc dat do bén trong vong 24 gio tai cac pH trén 1a dat yéu cau. Chinh vi vy, 4 cong thiic néu trén
duogc lya chon cac thir nghiém tiép theo.
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Do dan dién
Thir nghiém d6 dan dién dwoc thyc hién dé xac dinh kiéu nhii twong, két qua nhu sau:
-16: 77,4 uS
-116: 104,7 uS
-127: 86,2 uS
-129: 68,3 uS
Két qua cho thay nhii twong c6 kha nang dan dién, qua d6 xac dinh pha ngoai 1a pha nuéc.
Két qua do kich thudc giot
SNEDDS duoc pha lodng voi nude cat va va giri mau do kich thude giot tai DPH Quéc té - PH
Qudc gia TP. HCM (hinh 4).

Results
Results
Size(dnm): % intensity:  StDev (d.n.. )
o s potin Sizo(dnm)  %Intensity:  StDov (dn..
Z-Average (d.nm): 28.50 Peak 1: ).
ae ¢ ) Z-Average (d.nm): 524.7 Peak 1: 6.883 723 0.8927
Pdl: 0.337 Peak 2: 4748 217 154.1
Pdl: 0.602 Peak 2: 150.0 277 11.85
: B 4883 85 684.3
Intercept: 0.807 Peak 3: Intercept: 0.947 Peak3:  0.000 0.0 0.000
Result quality :  Refer to quality report esult quay :  Rofor to qualty repert

Size Distribution by Intensity Size Distribution by Intensity
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Hinh 4. Két qua do kich thudc giot nhil twong cua 4 cong thirc

Két qua cho thidy CT 129 tao dugc nano nhii twong c¢é kich thude giot nho hon 10 nm véi do
phan b thap nhat va khong hinh thanh cac ving kich thude giot Ién. CT 129 dugc lua chon dé xay
dung quy trinh bao ché & quy mé phong thi nghiém.

Két qua dinh lwong ham lugng berberin trong SNEDDS

SNEDDS chtra berberin duge biao ché trong phong thi nghiém véi quy mé 50 ml/16 va thuc hién
3 16 voi quy trinh trong muc 3.3. SNEDDS chtra berberin dugc dé yén tai nhiét d6 phong trong
vong 72 gio trude khi thuc hién dinh luong, két qua thu duogc nhu sau:

Bing 8. Két qua dinh lugng berberin trong SNEDDS

T ity | e b o | ey | D i
0,1720 100 lan 1,0424 1,0 104,24% - Pat
0,1719 100 lan 1,0418 1,0 104,18% - Pat
29 0,1718 100 lan 1,0412 1,0 104,12% - Dat
Trung binh 1,0418 + 0,0006 1,0 104,18 + 0,06% - Pat
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3.3. Xdy dung quy trinh biao ché SNEDDS chira berberin quy mé phong thi nghiém
Cong thire va quy trinh bao ché ¢& 16 50 ml tai phong thi nghiém dugc thé hién trong hinh 5.

Can berberin vao becher

hoat va df‘mg dién hoat

Pong h¢ ta duge sau khi cén
berberin vao thing becher

theo thir ty pha dau, chét dién

Nhiét do phbi hop: t© phong
Thiet bi khudy tron: méy Tée do khufiy tron: 1.500 rpm
khuay tir va mdy siéu am | pa; ojan khudy tron: 2-3 phat

Thoi gian siéu dm: 15 phit

Hé nano tw nhii hoa

(SNEDDS) chira berberin

Thanh phan Vai tro Ty 1é (%) Luwong cin/ dong
Berberin Duoc chat 1% (kl/tt) 05¢g
Capryol 90 Pha dau 15% 7.5ml

Tween 20
PEG 400
Glycerin

Dién hoat 45%
20%

20%

225ml
10 ml
10 ml

Déng dién hoat
Béng dién hoat

Hinh 5. Cong thirc va so dd quy trinh bao ché SNEDDS chira berberin ¢& 16 50 ml
Vi két qua dinh lugng va thuc té viec pha ché cho théy qua trinh bao ché don gian, cong thuc
6n dinh va qui trinh cho d6 ldp lai & quy mo phong thi nghiém.

4. BAN LUAN

Viéc lya chon cac thanh phén SNEDDS la
rdt quan trong, yéu cau phai c6 kha ning hoa
tan tot hoat chét, tao ra hé tu nhii 6n dinh,
khong bi tua hoat chét sau khi hoa tan véi
moi trudng nude. Trén thé gidi, Zhongcheng
Ke va cong sy (2014) s dung pha dau la
dau thau dau (18,8%), Tween 20 (37,6%) va
glycerol (37.6%) dé tao thanh SNEDDS chtra
berberin voi ty 1€ tai 6% va kich thudc giot
trung binh khoang 62 nm [8]. Két qua nghién
cuu da sang loc dugc CT 129 1a hé SNEDDS
t6t nhat c6 thé tai dugc berberin ty 1& 1% (k1/
tt) voi kich thude giot dudi 10 nm, tuy ti 1€
tai hoat chat thip hon nhung kich thudc giot
t5t hon so véi nghién ctru ciia nudc ngoai.

Két qua do phéan bd kich thude giot cho thiy
ngoai CT 129 6n dinh thi 3 CT 16, 116 va 127 tuy
6 két qua khao sat do bén nhiét dong hoc dat
yéu cau nhung viéc hinh thanh cac ving kich
thudc giot nhil trong 16n cho thay co sy két tu
gilra cac giot nhil twong; do do6 CT 129 dugc lya
chon dé xdy dung quy trinh bao ché c¢& 16 50
ml va cho thay d6 6n dinh, d6 1ap lai quy trinh.

5.KET LUAN
Nghién ctru da xay dung duogc cong thuc va
qui trinh bao ché SNEDDS c6 thanh phan gém
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15% capryol 90 (PD), 45% tween 20 (S), 30%
hdn hop CoS gom glycerin va PEG 400 véi ty
1¢ 1:1, berberin tai duoc 1% dat yéu cau vé do
bén nhiét ddng hoc va phan b6 kich thudce giot.
Qui trinh bao ché c6 d¢ 6n dinh va lap lai véi
c0 16 50 ml.
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