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M¢ ddu: Atorvastatin (ATV) 1a nhom thudc dau tay trong diéu tri ting lipid huyét. Tuy nhién, Puogc duyét 30.07.2019
tinh chat kém tan trong nuéc cua ATV anh huong dén sinh kha dung cua thudc. Co nhiéu  Céngbd  20.09.2019
phuong phap dwoc thyc hién nham cai thién do tan cia ATV. Trong d6, hé ty nhii tao vi nhii

trong (SMEDDS) la dang bao ché ¢6 nhiéu wu diém trong viéc lam ting do tan, 6n dinh va

phuong phap diéu ché don gian duoc lya chon trong nghién ciru nay.

Poi tiwong va phwong phap nghién ciru: Pbi tuong: ATV nguyén liéu (An D9) do cong ty CP

Duogc Hau Giang cung cap. Phuong phap nghién cttu: bao qhe cac céng thaec SMEDDS chtra Tir khoa

ATV, khao sat cac chi tiéu cua hé¢ SMEDDS vé d6 bén va d6 on dinh trong cac méi trudng Atorvastatin. SMEDDS

Keét qua: CT3 (capryol 90 — 20%; Acrysol K-140 — 30%; transcutol HP — 50%) la cong thirc capryol 90 ' '

SMEDDS dép tmg céc thir nghiém vé d6 bén trong cac méi trudng. Kha ning tai ATV ciua CT3
1a7,5% va 6n dinh trong 30 ngay bao ché.
Két luan: CT3 1a cong thirc c6 tiém nang trong cic cong thirc nghién ciru hé SMEDDS chua

transcutol HP

ATV
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1 bat van dé

Theo T4 chuc Y té Thé giéi (WHO), bénh tim mach hién
dang 1a nguyén nhan gy tr vong hang dau & ngudi trén
toan thé gidi. Atorvastatin thuoc nhom tc ché HMG CoA
reductase dwoc xem la nhom thudc dau tay trong diéu tri rdi
loan lipid huyét boi nhidu wu diém trong phong ngira dot
qui va nhdi mau co tim. Tuy nhién, tinh chit kém tan trong
nudC cua atorvastatin lam anh huéng khong nho dén sinh
kha dung duong ubng cua thudc.

Mot s6 bién phap dugc cac nha bao ché sir dung dé cai
thién do tan cua atorvastatin nhu ki thuat tao phirc bao vai
cyclodextrin, tao hé phan tan rin, hé ty nhi[1-3,5-7,9].
Trong d6, hé ty nhii tao vi nhii twong (SMEDDS) ¢6 nhiéu
vu diém nhu trong viéc ting kha niang hap thu cua hoat
chat, 6n dinh vé mat nhiét dong hoc, phuong phap bao ché
khong phurc tap hién dang dugc quan tAm nghién ctru.

2 Ddi tugng va phuong phap nghién ciru

2.1 Pdi tugng nghién ctu
Atorvastatin calci nguyén liéu: do Xi nghiép Dugc Hau
Giang cung cip

https://doi.org/10.55401/nttv5d50

Céc ta dugce: Capryol 90 (Gattefosse - Phap), Transcutol HP
(Gattefosse - Phap), Acrysol K-140 (Corel Pharma Chem -
An Dg), Acrysol EL (Corel Pharma Chem - An D9)

2.2 Phuong phap nghién ctru

2.2.1 Khao sat cac cong thire SMEDDS ¢6 tiém ning

Can cac thanh phan trong timg cong thirc twrong g voi
100g hé SMEDDS cho vao tung lo thay tinh, dem vortex
dén @ong nhat, dé yén trong 24 gio.

Panh gia bang phuong phap pha lodng.

Céc cong thirc dat do pha loang (hé SMEDDS tiém ning)
s& dugc chon dé thir kha ning tai hoat chat.

2.2.2 Khao sat kha nang tai duoc chit trén cac SMEDDS
tiém ning

Can chinh x4c 0,5g timg cong thirc hé ti duoc tiém ning
cho vao eppendorf. Cho vao eppendorf 1 lugng atorvastatin
tuong tng theo tung ti 1€ 7,5%, 10%. Pem vortex, siéu &m
cho tan hét. Li tam 10.000rpm dé loai cac hé cong thirc
chira atorvastatin bi tia. Dé yén 24 gio ¢ nhiét do phong
sau d6 danh gia bang cam quan: Pha lodng 100 1an vé&i nuéc
cét, hé phai trong suét hoic trong mo.

2.2.3 Khao sat, danh gia SMEDDS chua atorvastatin
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Khéo sat do bén cua cac cong thirc dugc chon trong cac

moi truong:

Pha lodng cac cong thic bang méi truong dém ¢ pH 1,2;

4,5; 6,8. Quan sat trong 1, 2, 4, 8 gio.

Danh gia cac hé vi nhil tuong hinh thanh. Hé phai khong bi

tua hodc bi duc.
Chon cac h¢ dat yéu cau.
Xac dinh d6 bén ciia vi nhil tuong hinh thanh:

Tién hanh pha lodng cong thiric 100 lan véi nude cat. Sau

d6 tién hanh cac thir nghiém:

3 Két qua - ban luan

3.1 Khao sét cong thirc ¢6 tiém ning
Bang 1 Ti I¢ cac thanh phan cua cac mau khao sat va két qua pha lodng
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- Li tdm: dem li tdm 10.000rpm trong 10 phut.

- DPong - rd dong: thuc hién chu trinh dong - rd dong voi 6
chu ki , mdi chu ky 4 gio.

- Néng lanh: bao quan mau & 0°C va 45°C, mdi chu ky 4 gio.
Hé dat yéu ciu khi khong xay ra két tua, két bong hay tach
16p.

Po phan bb kich thude hat va thé zeta cua hé vi nhii twong
tao thanh.

Hé dat yéu cau khi cho dai phan bd kich thuéc hat trong
khoang 10 — 150nm.

cT Capryol 90 Acrysol K-140 Acrysol EL Transcutol HP PEG 400 Pha loﬁI}g
(%) (%) (%) (%) (%) nwéc cat

CT1 20 40 - 40 - Trong

CT2 20 20 - 60 - Trong

CT3 20 30 - 50 - Trong

CT4 20 - 40 40 - Trong mo

CT5 15 - 42,5 - 42,5 Trong mo
Sau khi phéi hop céc ta duoc Vi nhau theo cac ti 1é tuong CT3 Tan-trong Khoéng tan
g véi mdi cong thirc déu tao thanh mot dung dich dong CT4 Tan-trong Khéng tan
nhét. Sau 24 gio, cac cong thirc van ddng nhit, khong tach CT5 | Tan-trong, tao gel sau 24 gio | Tan, tao gel sau 1 gio
16p. Ghi chi:

Khi pha lodng 100 1an véi nudc cat:

Céc cong thuc khao sat déu dat yéu cau vé do trong nén

duoc chon dé thuc hién thir nghiém tai atorvastatin

3.2 Két qua khao sat kha nang tai dugc chat trén céc

H¢ dat phép thir kha nang tai hoat chét chi khi dugc danh
gia 1a tan — trong, khong tao gel.

Qua khao sat ti 1€ tai atorvastatin vao hé ta duoc, ta théy
ring hé van c6 kha nang tai t6i 10% atorvastatin. Tuy

SM EDDS tiém ning o nhién, voi ndng do atorvastatin qua cao nhu vay lam cho vi
Béng 2 Ket qua kha nang tai mau nhil twong tao ra khong én dinh. Con & ndng do atorvastatin
CT | SMEDD Atorvastatin 7,5% SMEDD o 7,5% thi cac cong thuc CT 2, 3, 4 cho két qua dat.
Atorvastatin 10% Nhu vay, ta lua chon cac hé CT 2, 3, 4 véi kha ning tai
CT1 Khong tan Khong tan atorvastatin 7,5% dé thuc hién céc danh gia tiép theo.
CT12 Tan-trong Khong tan 3.3 Két qua khao sat, danh gia SMEDDS chtra atorvastatin
Bing 3 Do bén cua cac cong thie trong mdi truong nudce ¢t va pH 1,2
o Nuérc cit (pha loing 100 1an) pH 1,2 (pha loiing 100 14n)
T
1 gio 2 gid 4 gid 8 gioy 1 gio 2 gid 4 giv 8 gioy
CT2 Trong Trong Co két Co két Puc Puc Puc Puc
CT3 Trong Trong Trong Trong Trong Trong Trong Trong
CT4 Trong Trong Trong Trong Trong mo | Trong mo Duc Duc
Bing 4 Do bén cua cac cong thue trong moi truong pH 4,5 va 6,8
or pH 4,5 (pha loiing 100 14n) pH 6,8 (pha loiing 100 lan)
1 gio 2 gio 4 gio 8 gio 1 gio 2 gio 4 gio 8 gio
CT2 Trong Trong Trong Trong Trong Trong Trong Trong
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CT3

Trong

Trong

Trong

Trong

Trong

Trong

Trong

Trong

CT4

Trong mo AX

Trong mo AX

Trong mo AX

Trong mo AX

Trong

Trong

Trong

Trong

AX: ¢6 anh xanh

CT2 cho két qua kém bén nhét trong 3 cong thirc khao sat.
Trong mdi truong nudc cat, dung dich ¢ hién tuong két
bong nhe, ling xudng day sau 4 gio pha lodng. Trong moi
truong khac nghiét pH 1,2 hé nhanh chong bi duc ngay khi
khi pha lodng va cac thoi diém khao sat sau do.

CT3 cho két qua trong & tat ca cac thoi diém khao sat va tat
¢4 4 moi trudng thar nghiém nude cat, pH 1,2; 4,5; 6,8

CT4 cho két qua trong ¢ tat ca cac thoi diém khao sat trong
mdi truong nudc cat va pH 6,8. O moi truong pH 4,5 xuat
hién hién tuong trong mo ¢6 anh xanh. G méi truong pH
1,2 hé c6 hién twong két bong, duc sau 4 gio pha lodng.
Vay, cong thirc CT3 bén trong thir nghiém pH

Thir nghiém sdc nhiét va 1i tim:

Bing 5 Do bén ciia cac cong thire trong mdi truong thir nghiém séc nhiét va 1i tim

cT Hé SMEDDS Heé vi nhii twong tao thanh
Néng — lanh Dong - ra Li tAm Nong — lanh Dong - ra Li tAm

CT2 Pat Pat Pat Khong dat Khong dat Pat
CT3 Pat Pat Pat Pat Pat Pat
CT4 Pat Pat Pat Khoéng dat Khong dat Pat

Céc cong thirc CT 2, 3, 4 khi chua tai atorvastatin déu bén o

trong cac mdi trudng thir nghiém séc nhiét 1a li tim. Tuy 0.8]

nhién, khi d3 tai atorvastatin 7,5% vao cac hé thi cac hé co aw

su khac biét nhau. Cu thé 1a hé SMEDDS chura atorvastatin =

& CT2 va CT4 b két bong trong thir nghiém nong — lanh, s 9]

dong — ra dong va 1&ng taa khi li tim. Trong khi CT3 van & °*

dat d¢ trong & ca 03 thi nghigm. £

3.4 Két qua khao sat kich thuéc hat 0.2

Su phén bé kich c& giot dau ctia cong thirc CT3 sau khi pha 0.7

loang béng nudc cat duoc thé hién trong Hinh 1. 00 B S A A VAL S
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Diameter (nm)

Hinh 1 Két qua kh4o sat phan bd kich thuéc hat

Két qua khao sat kich thudc hat cho thdy hé SMEDDS chira
ATV bao ché dugc c6 kich thudc giot trung binh 1a 14,5
nm, thanh phan hat chiém ti 1¢ cao nhit c¢6 kich thudc
khoang 11 nm. Két qua nay dap ung yéu ciu kich thuéc hat
ctia h¢ SMEDDS. Ngoai ra, chi s6 da phan tan 14 0,21chiing
t6 hé c6 tinh dong nhat.

Két qua do thé zeta:

Két qua do thé zeta cia cong thirc CT3 sau khi pha lodng
duoc thé hién trong hinh 2.

Zeta Potential (mV)

Hinh 2 Két qua do thé zeta khi pha loing hé SMEDDS bing NaCl

Thé zeta cua hé khoang — 42,9mV chang to hé bén viing
trong moi trudong.
Ban luan chung: Tu cac Kkét qua trén, cong thurc dat dugc
xac dinh 1a CT3. So sanh véi cac cong trinh da cong bd gan
day vé vi nhii tvong chira atorvastatin cho thiy hé cho kich
thudc giot dat hé SMEDDS, twong dong vai cong bd trong
nudc cia Ha Thanh Ta va cong su (2016)[4], nho hon kich
thudc hat cua cac cong thie trong cac nghién cuu cua
Fariba Khan (2012)[8], Nanda Kisshore (2015)[10].
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Hinh 3 Nong d6 % cua ATV trong SMEDDS sau 30 ngay bao ché
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Két qua ndng d¢ cua atorvastatin & cac thoi diém 7 ngay, 14 CT3 (capryol 90 — 20%; Acrysol K-140 — 30%; transcutol HP
ngay, 30 ngay khong co su khac biét c6 y nghia. Vay hé — 50%) la cong thirc SMEDDS dép tmg cac thir nghiém vé do
SMEDD chira atorvastatin 6n dinh sau 30 ngay bao ché. bén trong cac méi truong. Kha ning tai ATV cua CT3 1 7,5%

A va 6n dinh trong 30 ngay bao ché. Pay 1a cong thic tiém ning
4 Ket luan cho céc thir nghiém tiép theo caa SMEDDS chira ATV
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Study on preparation of self micro-emulsion system (smedds) containing atorvastatin
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Abstract: Atorvastatin (ATV) is the first group of medicines to treat hyperlipidemia. However, ATV’s low solubility in
water reduced bioavailability. There are many methods to improve ATV’s solubility. In particular, Self — microemulsifying
drug delivery system (SMEDDS), having many advantages in increasing solubility, stability and simple modulation
methods, is selected in this study. Materials and methods: Materials: Raw ATV is imported from India by Hau Giang
Pharmaceutical Joint Stock Company. Methods: Preparation of SMEDDS formulas with ATV, survey of SMEDDS criteria
for durability and stability in different environments. Results: CT3 (capryol 90 - 20%; acrysol K-140 - 30%,; transcutol HP -
50%) is the formula for endurance tests in those environments. The ATV's loading capacity of SMEDDS is 7.5% and it is
stable for 30 days.

Conclusion: CT3 is a potent formula in research formulas of SMEDDS containing ATV.

Keywords Atorvastatin, SMEDDS, capryol, transcutol HP
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