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Abstract: Atorvastatin is a first-line drug in the treatment of hyperlipidemia. However, the poor
water-solubility of atorvastatin affects its bioavailability. Formulating a self-emulsifying
microemulsion system (SMEDDS) before combining and compressing tablets helps to increase
dissolution and stability and is the simple preparation method chosen in this study. Objective: to
improve the dissolution of tablets containing atorvastatin. Material and Methods: Atorvastatin raw
materials (China) were provided by ADC Co., Ltd. Research. SMEDDSs consisting of a mixture of
oil, surfactant, and cosurfactant, when diluted with an aqueous medium, spontaneously formed fine
o/w microemulsion with less than 100 nm in droplet size were surveyed. Then, SMEDDS-containing
tablets were prepared using the direct compression method. Results: M3F4 (Capryol 90 — 20%,
Cremophor RH40 — 40%, and propylene glycol — 40%) was the SMEDDS formulation that met the
criteria for durability in different environments. M3F4's particle size was 22.08 nm. The combined
tablet formulation including Avicel PH102, Syloid xdp 3050:SMEDDS (1:1), polyvinyl pyrrolidone
30, sodium starch glycolate, talc, and magnesium stearate improved dissolution (99.42% after 30
minutes) compared with the formulation containing ingredients (29.76% after 30 minutes). The
dissolution of atorvastatin tablets was improved by the self-microemulsification technique.
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Nghién ctru cai thién do hoa tan vién nén chira atorvastatin

bang k¥ thuat bao ché hé tu vi nhil hoa

Tran Thé Huy?, Pham Thi T4 Lién2, Nguyén Ngoc Nha Thao?”
LADC Group, 101 Phan Dinh Phung, Ninh Kieu, Can Tho, Vietnam

2Can Tho University of Medicine and Pharmacy, 179 Nguyen Van Cu, Ninh Kieu, Can Tho, Vietnam

Nhan ngay 26 thang 4 ndm 2024
Chinh sira ngady 6 thang 8 nam 2024; Chap nhan ding ngay 20 thdng 12 nam 2024

Tém tit: Atorvastatin 1a thuéc hang dau trong diéu tri ting lipid mau. Tuy nhién, kha ning hoa tan
trong nudc kém cuia atorvastatin anh huong dén sinh kha dung cta nd. Xay dung hé thdng vi nhii tw
nhii héa (SMEDDS) truéc khi tron va dap vién gitp ting do hoa tan, do on dinh va la phuong phap
bao ché don gian duoc lya chon trong nghién ctru nay. Muyc tiéu cua nghién ctru 1a cai thién d6 hoa
tan ciia vién nén chira atorvastatin. Nguyén lidu Atorvastatin (Trung Qubc) do ADC Co., Ltd.
Research cung cép; SMEDDS bao gém hdn hop dau, chit hoat dong bé mit va chit hoat dong bé
mat, khi pha lodng véi moi truong nude, ty hinh thanh vi nhii trong min véi kich thude giot nho
hon 100 nm da dugc khao sat; sau d6 vién nén chira SMEDDS duoc bao ché bang phuong phéap nén
truc tiép. Két qua cho thdy M3F4 (Capryol 90 — 20%; Cremophor RH40 — 40%; propylene glycol —
40%) 14 cong thire SMEDDS dép tng tiéu chi vé do bén trong cac modi truong khac nhau. Kich thude
hat cia M3F4 1a 22,08 nm. Cong thirc vién phdi hop bao gdm Avicel PH102, Syloid xdp 3050:
SMEDDS 1:1, polyvinyl pyrolidon 30, natri tinh bot glycolat, talc va magie stearat cai thién d6 hoa tan
(99,42% sau 30 phit) so voi cong thuc chira nguyén li€u (29,76% sau 30 phuat). B hoa tan cta vién
atorvastatin duoc cai thién thanh cng trong nghién ctru bang viéc ap dung k¥ thuat tw vi nhii hoa.
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Tir khoa: Atorvastatin, cai thién d¢ hoa tan, hé tu vu nhii hoa.

1. Mé dau

Atorvastatin 1a mot trong nhitng thudc nhoém
statin duoc ding phd bién nhéat dé diéu trj hoi
chtng r6i loan lipid mau. Tuy nhién, atorvastatin
lai kém tan trong nudc va khong bén & pH thap.
Do tan kém dan dén sinh kha dung tuyét dbi thap
(12%) cing v6i d6 thanh thai trude hé théng cao
hon (>80%) [1]. Dé ting tdi da d6 hip thu
atorvastatin da c6 nhiéu phuong phap dugc ap
dung nhu tao hé phan tan rin, tao phurc véi beta
cyclodextrin, nano hoa, st dung hé tu vi nhii
hoa,... [2-8]. Cac tinh thé nano atorvastatin dugc
diéu ché bang cach st dung poloxamer-188 lam
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chat 6n dinh thong qua k¥ thuat ddng nhét ap suit
cao, sau d6 1a dong kho di cai thién dang ké vé
d6 hoa tan trong da day (~40 1an) [1]. K thuat
tao hé phan tan ran ciing duoc ghi nhan giup cai
thién d6 hoa tan cua atorvastatin [2]. Cac chit
mang dugc st dung gom Soluplus [3] hodc
Pentaerythritol-Eudragit RS100 [4]. Bén canh
d6, hé tu vi nhil hoa hodc bao ché vi nhii tuong
da chirng minh dugc hi€u qua cai thién sinh kha
dung cho cac thudc kho tan trong nudc, co6 tinh
than dau cao v6i vu diém 1a duge chit da duoc
hoa tan trong lipid ciing dugc ap dung [5-8], cac
hé tu vi nhii hoa khi gap moi truong ti€u hoa sé&
tu nhii hoa tao ra vi nhii twong cé kich thudc
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nanomet, lam ting dién tich tiép xtic va ting sinh
kha dung cuia thudc. Tuy nhién, dé tng dung k¥
thuat ty vi nhii hoa trong cai thién d¢ tan cia
atorvastatin voi kha ning tai cao dé c6 thé tng
dung bao ché vién nén, viéc nghién ctru day du
tlr bao ché hé dén giai doan dép vién la diéu can
thiét. Muc tiéu chinh ctia nghién ciru 12 xay dung
cong thirc va quy trinh bao ché hé tu vi nhil hoa
chura atorvastatin; ing dung hé bao ché dugc dé
nghién ctru bao ché vién nén chira hé tu vi nhii
hoa atorvastatin.

2. Nguyén liéu, thiét bi va phwong phap
nghién ciru

2.1. Nguyén liéu, hod chat, thiét bi nghién ciru

2.1.1. Nguyén liéu, hod chat

Atorvastatin calcium (Trung Quéc), ta dugc
cung cip boi cong ty Gattefosse: Labrasol,
Labrafil, Transcutol HP, Capryol 90; t& dugc
cung cap boi cong ty BASF: Cremophor RHA40,
Cremophore EL; PEG 400, propylene glycol,
Tween 20 (Trung Quoc) Syloid xdp 3050
(Grace -My). Tat ca déu dat chuan dugc dung.
Céc hoa chat dat chuan phan tich.

2.1.2. Thiét bi nghién ciru

‘May dap vién xoay tron Rimex (nudc san
xuat: An D0); may do do hoa tan Pharmatest
(nude san xuat: Puc), may do quang Hitachi
(nude san xuat: Nhat), may do kich thude tiéu phan
Zetasizer cia Malvern (nuéc san xuit: Anh).

2.2. Phwong phap nghién cuu

2.2.1. Xdy dung cong thirc va quy trinh bao
ché hé ty vi nhii hoa chwra atorvastatin

Khao sat do tan cua atorvastatin trong cac
ta duoc

Do tan cua atorvastatin trong cac pha dau,
chat dién hoat va chat dong dién hoat dugc xac
dinh bang phuong phdp qua bao hoa tir d6 lya
chon céc ta duoc c6 tiém ning dung dé didu ché
SMEDDS.

Xay dung cong thirc va phuong phap bao ché
SMEDDS chtra atorvastatin

- Khao sat gian d6 pha tir cac ta duge duoc
chon. Gian d6 pha duoc xay dung bang phuong
phap chuan do nuéc cat duoc thém vao hé chat
mang (gém 3 thanh phan: dau - cht dién hoat -
dong dung mdi) dé thir kha ning tao thanh hé tu
vi nhii héa khi khong co6 atorvastatin véi muc
dich lwa chon ti 18 t6i wu giira chit dién hoat va
déng dung mdi cho hé. Duya trén viéc khao sat d6
tan cua atorvastatin trong cic chit mang, ta lya
chon duoc dau, chit dién hoat, chét déng dung
mdi c¢6 kha ning hoa tan cao nhét atorvastatin dé
xdy dung gian d6 pha: Chuan bj hdn hop chat
dién hoat: dong dung méi (Smix) & cac ti 16 1:0,
4:1, 3:1, 2:1, 1:1. V&i mdi ti 16 Smix, tién hanh
tron v6i pha dau (O) theo cac ti 16: O:Smix = 1:9,
2:8,3:7,4:6,5:5,6:4,7:3. Nhé tir tir nude cit vao
10 g hdn hgp O:Smix trong cdc thity tinh & didu
kién nhiét d6 khoang 37 °C, khqu nhe béng may
khudy tir va quan sat xu huéng tao hé vi nhil
tuong. HE vi nhii twong dugc coi la dat néu dich
tao thanh trong hodc trong mo va duoc coi la
khong dat néu dich tao thanh dang duc hoac giot
déu bi ty lai. Ghi nhn lai két qua lugng nudc thu
duoc dé lap gian dd pha gom pha dau (O), pha
nuée (H,0), hon hop chat dién hoat:dong dung
mdi (Smix). Tir cac két qua thu dugc, ta vé gian
d6 pha bang phadn mém Chemix School 3.60.

- Khao sat kha nang tai hoat chét trén cac hé
ta dugc tiém nang voi ham luong atorvastatin 1an
luot 12 5 mg/g, 10 mg/g, 20 mg/g, 40 mg/g,
50 mg/g, 60 mg/g. Panh gia qua vi¢c pha loang
cac hé tai dugc chét bang cach pha loang 25 1an
trong nudc ct va quan sat vi nhii twong tao thanh
ngay sau khi bao ché va 24 gio bao quan ¢ diéu
kién thuong. Lua chon cac hé cé kha nang nap
tt 12 nhitng hé cho thé chét trong va khong co
hién twong két bong, tach 16p.

- X4y dung phuong phap bao ché SMEDDS
chtra atorvastatin: tinh toan cong thirc dé bao ché
dugc 500 g SMEDDS chtra atorvastatin. Céan
atorvastatin, dau, chat dién hoat, ddng dung moi
theo khdi lugng da dinh. Phan tan atorvastatin
vao pha dau. Sau d6 cho vao hdn hop gdm chit
dién hoat: ddng dung mdi theo ti 18 di dinh,
khuay déu trén may khudy tir 20 phut ¢ nhiét do
khoang 37 °C. H¢ thu dugc chinh 1a hé ty vi nhii
hoéa chira atorvastatin.



T. T. Huy et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 4 (2024) 12-21 15

Khao sat, danh gia SMEDDS chua
atorvastatin

- Khéo sat do bén cac cong thirc di chon
bang pha lodng 50, 100, 1000 In trong cac moi
truong pH 1,2; 4,5 va 6,8.

- Panh gi kich thudc va phan b kich thudce
tiéu phan bang thiét bi tan xa laser: can 0,05 g hé
tu vi nhii hoa chira atorvastatin sau dé phan tan
hé vao khoang 50 mL nudc cat di loc qua mang
0,2 pum, lic nhe dé tao vi nhil twong, cho miu vao
cuvet thily tinh, tién hanh do trén thiét b tan xa
laser v&i goc do 173° chi s6 khiic xa RI 1a 1,33
va do hap thy 12 0,01.

- Pinh lugng hoat chét trong h¢ SMEDDS
chtra atorvastatin bang phuong phap quang phd
UV-Vis: mau thtr 12 atorvastatin trong hé tu vi
nhii hda, can chinh xac khoang mét lugng hé tu
vi nhii hoéa chira tuong duong 10 mg atorvastatin
vao binh dinh muc 50 mL, pha lodng bang hdn
hop methanol:nude (50:50), danh siéu a&m 10
phut. Hut chinh xac 1 mL dung dich nay vao binh
dinh muc 20 mL, thém dung méi dén vach. Loc
qua mang loc 0,45 um. Po d6 hap thu cua miu
thir va mau chuin pha twong tu mau thir & budc
song cuc dai 242 nm.

- Xac dinh do bén cia vi nhil tvong hinh
thanh bang cach theo doi & diéu kién nhiét do
30 °C, 46 am 75% trong 30 ngay.

2.2.2. Nghién ciru bao ché vién nén chira hé
tw vi nhii hoa atorvastatin

Bao ché vién nén chta hé ty vi nhii hoa
atorvastatin.

Khao sat cac ta dugc dung dé hoa ran hé vi
tu nhii (SMEDDS) chura atorvastatin voi Aerosil
200, Syloid xdp 3050 theo ty 1& 1an luot 2:1, 1:1,
1:2. Phéi hop hé ty vi nhil héa chira atorvastatin
dang léng véi cac ta duge hap phu 1a Aerosil
200, Syloid xdp 3050. Panh gia bdt duogc tao
thanh dua trén cac chi ti€u: cam quan, ti trong,
d6 tron chay cua bot. Nghién ctru bao ché vién
nén SMEDDS chira 10 mg atorvastatin bing
phwong phap dép thing. C& 16 300 g. Quy trinh
thuc hién gém cac bude: Cho tir tir hé ty vi nhil
hda atorvastatin vao ta dugc hép phuy, tron déu,
ray qua ray 0,8 mm. Tron déu hon hop thu dugc
v6i ta duge don theo nguyén tic dong lugng.
Phéi hop va tron polyvinyl pyrollidon k30, natri

starch glycolat, talc, magie stearat vao hon hop
bot. Dap vién trén may dap vién xoay tron, c&
chay 22 x 10 mm, vién hinh oval. Panh gia so b
vién nén SMEDDS chita atorvastatin v& cam
quan, d6 cing, dinh lugng, do hoa tan.

So sanh kha ning giai phong hoat chit cua
vién nén thir nghi€m chira h¢ vi ty nhii dugc hoa
rn, vién nén chira nguyén liéu va vién déi chiéu
(Lipitor® 10 mg). Tién hanh theo hudng din cia
Dugc dién My (USP 41) sir dung canh khudy 75
vong/phut, moi truong pH 6,8 (thé tich 900 mL),
nhiét d6 méi truong 37 + 0,5 °C [9]. Thoi diém
ldy mau 5, 10, 15, va 30 phat, thé tich ldy miu
10 mL bu lai lwong dich twong tng sau khi 1iy
mau. Mau dugc loc qua mang 0,45 pum rdi dem
dinh lwong bang UV ¢ budc song 242 nm.
Tuong dwong in vitro giita thude thir va thude
d6i chiéu duoc danh gia thong qua gia tri cua
thong s6 fo.

n -{0.5

- 1 - P V4

f,= snxlog{ll + 4 X zl (Rr - r,) ] x]()o}
o

Trong d6: n 1a s6 diém iy mau; R trung
binh phan trim hoat chét hoa tan tir thubc dbi
chiéu tai thoi diém t; T 14 trung binh phan trim
hoat chit hoa tan tir thudc thir tai thoi diém t.

3. Két qué nghién ciru

3.1. Xdy dung cong thirc va quy trinh bao ché hé
ty vi nhil héa chira atorvastatin

Khao sat do tan cua atorvastatin trong cdc
ta dwoc tao SMEDDS

Két qua do tan cla atorvastatin trong pha
déu, chét dién hoat va chat déng dién hoat duoc
thé hién trong Hinh 1.

Tu két qua thu dugc ¢ Hinh 1, acid oleic,
Capryol 90 duoc ding 1am pha dau; Cremophor
RH40, tween 80 lam chét dién hoat va propylen
glycol lam chét déng dién hoat dugc lua chon dé
khao sat gian d6 pha.

Xay dung céng thirc va phwong phdp bao ché
SMEDDS atorvastatin

Két qua khao sat cac gian dd pha chon duoc
3 hé c6 kha nang hinh thanh ving vi nhii tuong
¢6 dién tich 16n nhét 1a acid oleic:Smix (Tween



16 T. T. Huy et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 40, No. 4 (2024) 12-21

80:propylen glycol=1:1), Capryol 90:Smix 90:Smix (Cremophor RH40:propylen glycol

(Tween 80: propylen glycol =1:1), Capryol =1:1) (Hinh 2).
250 Pha dau Dong dién hoat Chat dién hoat
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Hinh 1. D6 tan cuia atorvastatin trong mot sé chat mang.

(22) @) (20)
Hinh 2. Gian d6 pha cta hé chat mang acid oleic:Smix (Tween 80:propylen glycol=1:1)-Hinh 2a;
Capryol 90:Smix (Tween 80: propylen glycol =1:1)-Hinh 2b;
Capryol 90:Smix (Cremophor RH40:propylen glycol =1:1)-Hinh 2c.
Khao sat kha nang tai dugc chét trén ciac hé SMEDDS tiém ning.

Bang 1. Anh huong cua luong atorvastatin t6i cam quan cua hé vi nhil twong acid oleic — Smix (Tween
80:propylen glycol=1:1) ngay sau khi bao ché va sau 24 gio bao quan dicu kién thudong

s 2:8 3:7 4:6 5:5 6:4
O:Smix F1-F6 F7-F12 F13-F18 F19-F24 F24-F30
Ham [ Bgn Sau 24 Bgn Sau 24 Bgn Sau 24 Bgn Sau 24 Ban Sau 24
am luong dau gio | dau gio | diu gio | diu giv | dau gio
5 mg/g 11 11 11 \Y v \Y v v \V4 v
10 mg/g 11 11 11 \Y v \Y v v \V4 v
20 mg/g 1 11 11 AV AV A\ AV AV \Y AV
40 mg/g 11 11 11 \Y v \Y v v \V4 v
50 mg/g V V V V V V V V V V
60 mg/g v v vV vV v v V V V V
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Bang 2. Anh huéng clia lugng atorvastatin t&i cam quan cua h¢ vi nhii trong Capryol 90 — Smix (Tween
80:propylen glycol=1:1) ngay sau khi bao ché va sau 24 gid bao quan diéu kién thuong

.emi 2:8 3:7 4:6 55 6:4

O:Smix F1-F6 F7-F12 F13-F18 F19-F24 F24-F30
Ham hrong Ban | Sau24 | Ban | Sau24 | Ban | Sau24 | Ban | Sau24 | Ban | Sau24

i dau gio dau gio dau gio dau gio dau gio
5 mgl/g I I 1l 1l Il v I v v v
10 mg/g I I 1l 1l 11 v I v v v
20 mg/g I I 1l 1l Il v I v v v
40 mg/g I I 1l 1l Il v i v v I\
50 mg/g I \ Il \Y 1 \Y i \Y \Y \Y
60 mg/g I V Il V Il \Y I \Y \Y \Y

Bang 3. Anh hudng cua luong atorvastatin t6i cam quan cua h¢ vi nhii twong Capryol 90 — Smix (Cremophor
RH40:propylen glycol=1:1) ngay sau khi bao ché va sau 24 gid bao quan diéu kién thuong

o 2:8 3.7 4.6 5:5 6:4
O:Smix F1-F6 F7-F12 F13-F18 F19-F24 F24-F30
Ham luong Ban Saq 24 | Ban Sag 24 Ban Saq 24 | Ban Saq 24 | Ban Saq 24

; dau gio dau gid dau gid dau gid dau gid
5 mg/g | | | | 1 1 1l 11 1] \Y/
10 mg/g I I I I 1 1 1 1l 1l v
20 mg/g | | | | 1 1 1l 11 1l [\
40 mglg | | | \Y 1 1 11 1 1 \Y/
50 mg/g I \Y% | \Y% 1 Vv 1l \Y% 1] Vv
60 mg/g I \/ I \/ 1 Vv 1 \Y 1 \Y

Ghi chu: I: vi nhii trong trong sudt; IV: vi nhil tuong duc ¢6 tach 16p; II: vi nhil twong duc 10;
V: vi nhil trong c6 két bong; I1I: vi nhil twong duc 16 rét.

Chon hé gdbm 20% Capryol 90 va 80% Smix
(Tween 80:propylen glycol=1:1); 20% Capryol
90 va 80% Smix (Cremophor RH40:propylen
glycol=1:1) lugng atorvastatin nap vao hé 1én
nhit 14 40 mg/g va tao vi nhii twong trong hon so
v6i cac cong thirc khac, bén viing khong bi két
bong hay tach 16p khi pha loang véi nude trong
24 gid bao quan tai diéu kién thuong.

Khdo sat, danh gia SMEDDS
atorvastatin

Khao sat d6 bén vi nhii twong: danh gia anh
hudng cua mdi truong dén do bén cua hé ty vi
nhil hoa chira atorvastatin trong ba moi truong
gom nude, HC10,1N va dém pH 6,8 véi ty 1é pha
loéing lan luot 14 50 1an, 100 1an va 1000 lan. Két
qua cong thire hé 20% Capryol 90 va 80% Smix
(Tween 80:propylen glycol=1:1) (ky hi¢u
M2F4); 20% Capryol 90 va 80% Smix
(Cremophor RH40:propylen glycol=1:1) (ky
hiéu M3F4) cho vi nhil trong bén viing va khong

chira

két bong khi pha lodng ¢ ba méi truong khac
nhau véi d¢ pha loang khac nhau.

Po phan bd kich thude tiéu phan: do kich
thudc tiéu phan ciia cong thirc hé M2F4 va M3F4
va chon hé ty vi nhil hda ¢6 hon 80% hat hoac
tiéu phan co kich thudc tiéu phan nhé hon 50 nm
va ddy phan b kich thudc hep. Két qua ta chon
dugc hé M3F4 véi 20% Capryol 90 va 80%
Smix (Cremophor RH40:propylen glycol=1:1)
c6 88,8% hat hodc tiéu phan c6 kich thudc dat
22,08 nm va day phan bd kich thudce hep, PdI dat
0,232 (Hinh 3) va 6n dinh khi pha lodng véi 3
moi truong nude, HCI 0,1N, d&€m pH 6,8.

Dinh lugng atorvastatin trong SMEDDS béang
phuong phap quang phd UV-Vis. Thim dinh quy
trinh dinh luong atorvastatin trong SMEDDS
bang phuong phép quang phd UV-Vis tai budc
song 242 nm dat tinh dac hi€u, d6 dung va do
chinh x4c. Két qua dinh luong atorvastatin trong
SMEDDS cho thiy lugng atorvastatin trong
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SMEDDS dat yéu cau trong khoang 90-110%
atorvastatin trong hé tu vi nhii héa.

Khdo sat dé bén cong thirc vi tw nhii ¢ ¢ nhiét
do thuong trong 30 ngdy

Panh gid d6 6n dinh cua hé tu vi nhil hoa
chira atorvastatin: hé tu vi nhii hda M3F4 6n dinh
6 nhiét do thuong (30 °C, RH 75%) trong 30
ngay duoc trinh bay tai Bang 4, Hinh 3. Két qua
danh gia h¢ khong bi két tia, khong tach 16p, dat
yéu cau vé ham luong duge chat khi bao quan 30
ngay ¢ nhi¢t do thuong (30 °C, RH 75%) khong
c6 su tang vé kich thudc hat hodc tiéu phan.

Déare. puref S heaty  WAEh )
I Avwrage (33 ' Poon ! 208 M .
Pow 2
Intercagt: DAL P 3

Rasult guasry

(32)

Bang 4. Két qua do 6n dinh ciia cac hé M3F4
tai nhiét d¢ thuong trong 30 ngay

Ban dau Sau 30 ngay

Kich thudc 22,08 nm 22,29 nm
tiéu phan (88,8%) (94,1%)
Chi $6 da phan 0,272 0,272
tan

A 0,
Ham lugng % 99,47% 99,96%
duoc chat
('jgt tWa duot | \pang kéttia | Khong két tia
Téch Iop Khong tach I6p Khoﬁ’p“"‘"“

Reaus quanity

2 U4 20

(3b)

Hinh 3. Két qua do kich thudc tiéu phan hé M3F4 & nhiét do thudng ban dau (3a) va sau 30 ngay (3b).

Qua cac két qua khao sat va danh gia hé tu vi
nhti hdéa chora atorvastatin, ta chon duoc hé
M3F4 voéi 20% Capryol 90 va 80% Smix
(Cremophor RH40: propylen glycol = 1:1) cho
kich thudc hat dat ¢& 22 nm, chi sé da phan tan
thip nhat 0,232, khong bi tach 16p, khong bi két
bong khi pha lodng & nhiéu méi truong khac
nhau véi d pha loang khac nhau, dat d6 6n dinh
sau thoi gian bao quan trong 30 ngay.

Hoa rin SMEDDS chira atorvastatin

Sau khi khéo sat voi nhiéu ta duoc hat voi ty
1¢ khac nhau (Aerosil 200, Syloid xdp 3050), lya
chon ty 1& Syloid xdp 3050:S-MEDDS la 1:1
(theo khéi lugng). Bot tao thanh co ty trong biéu
kién 12 0,616 g/mL; gbc nghi 24,13°, téc do chay

6,67 g/s. Céac chi s6 nay cho thdy bot c6 tinh tron
chay tét, co thé dap vién nén.

So bo nghién ciru bao ché vién nén
SMEDDS chtra 10 mg atorvastatin

Khao sat kha ning ddp vién nén chira 10 mg
atorvastatin bang phwong phap dap thang Céc
cong thirc nghién ctru dwoc thé hién trong Bang
5. Dép vién bang may xoay tron, bd chay cbi 22
X 10 mm, vién hinh oval.

Ham luong cua atorvastatin theo 1y thuyét
sau khi hoa rdn hé tu vi nhii hoa atorvastatin dang
long vai Syloid xdp 3050 1a 2%. Do d6, dé bao
ché vién nén chira 10 mg atorvastatin thi cén 500
mg h¢ ty vi nhii hoa atorvastatin dang ran Dua
trén Bang 5, ta tién hanh dap vién tryc tiép trén
may dap vién véi Avicel PH102, Ludipress.
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Bang 5. Két qua cac chi tiéu bot ban thanh pham chira hé ty vi nhii hoa atorvastatin
voi td duge don Avicel PH102 va Ludipress
Thanh phin FIL [ F2L [ FL | FIA | F2A | F3A
SMEDDS atorvastatin ran (mg) 500
Ludipress (mg) 625 400 250
Avicel PH102 (mg) 625 400 250
Polyvinyl pyrrolidone k30 (mg) 62,5 50 41,67 62,5 50 41,67
Natri starch glycolat (mg) 37,5 30 25 37,5 30 25
Talc (mg) 12,5 10 8,33 12,5 10 8,33
Magnesi stearat (mg) 12,5 10 8,33 12,5 10 8,33
Tong (mg) 1250 1000 833,3 1250 1000 833,3
Cam quan Bot khong dinh, tron chay
Bot ban thanh | Ti trong (g/mL) 0,685 0,698 0,673 0,524 0,57 0,577
pham GOc chay (do) 24,38 20,61 23,73 32,55 30,27 29,09
Tbc do chay (g/s) 11,09 10,28 9,99 6,78 7,16 7,68
Bang 6. Két qua cac chi tiéu vién nén chira hé tu vi nhii hoa atorvastatin
véi ta dugc don Avicel PH102 va Ludipress
Vién nén F1L F2L F3L F1A F2A F3A
Vienbimé | Vienbimé | Vienbimeé | Vién dep, V‘ggnd‘?p’ Vién dep,
Ci canh, dut canh, dut canh, dut béng, khéng ong, bong, khdng
am quan ; . ; S khdng bi S
chom, bong | chom, bong | chom, bong bi nat, mé , : bi nit, mé hay
mat mat mat hay bong mat ngt, me hjiy bong mat
ong mit
D6 cting (kflcm? 1,25 2,07 1,21 7,33 5,53 4,49
Dinh lugng (%) 100,2 100 100,5 100 100,1 100,5

Hinh 4. Vién nén chtra hé tu vi nhii hoa atorvastatin dugc dap lan lugt voi Avicel PH102 (F1A, F2A, F3A),
Ludipress (F1L, F2L, F3L).

la vién nén chura nguyén li¢u atorvastatin va vién
nén atorvastatin ngoai thi trrong, ta thu dugc két
qua tai Hinh 5. Ching t6 vién nén chtra hé tu vi

So sdnh kha nang cai thién d6 hoa tan
Sau qua trinh thir 6 hoa tan ctia vién nén
chtra hé tu vi nhil hoa atorvastatin, mau doi chiéu
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nhii héa atorvastatin gitp cai thién d¢ tan cua
atorvastatin dat trén 99% chi sau 30 phtt so véi
vién nén chira nguyén li¢u atorvastatin chi cho
d6 giai phong hoat chit 29,76% sau 30 phut. Bén

canh d6, kha niang giai phong hoat chat ctia vién
nén chira hé ty vi nhil hoa atorvastatin tuong tu
vGi vién nén atorvastatin ngoai thi truong (hé s6
tuwong tu £,=68,8).

- 120 -
B
<=
o
S 100 -
< e=»\/ién nén SMEDD
2 g0 - ién nen S S
2 i Vign nén Thi truong
= 60 1
"B Vién nén nguyén li€u
X 40 -
20 -
Thoi gian (phut)
O ?:7 T T T 1
0 10 20 30 40

Hinh 5. B9 giai phong hoat chét cta vién nén chira hé tu vi nhii hoa atorvastatin, vién nén chira atorvastatin
nguyén li€u, vién nén atorvastatin ngoai thi truong theo thoi gian (n=6).

4. Ban luian

Van dé bao ché SMEDDS chira atorvastatin
nham cai thién do tan va sinh kha dung da duoc
nghién ctru nhidu & cac nude tién tién trén thé
gi6i nhd nhitng wu diém cia nd so véi cac ky
thuat khac nhu tao hé phan tan rén, tao phtic bao
v6i B-cyclodextrin. Dé tai da thuc hién nghién
ctru véi muc dich cai thién kha nang hoa tan cia
vién nén atorvastatin. Két qua dat duoc vién nén
chtra hé ty vi nhii héa atorvastatin c6 do giai
phong hoat chat dat 95,12% sau 15 phut, trong
khi chi c6 29,76% atorvastatin dugc giai phong
tir vién nén chira nguyén li¢u atorvastatin sau 30
phut. Su ting vuot troi ty 1¢ gidi phong
atorvastatin tir vién nén chira hé tu vi nhii hoa
atorvastatin 1a vi kha nang tao vi nhii tuong khi
do hoa tan. Vi nhii twong c6 kich thude tiéu phan
nho, tao tong dién tich bé mat 16n, gitp tang toc
dd hoa tan atorvastatin trong moéi truong. Tu
nhitng két qua trén cho thiy viéc bao ché vién
nén chira hé tu vi nhil hoa atorvastatin gitip cai
thién do hoa tan cua atorvastatin va tir do, c6 thé
lam ting sinh kha dung dudng udng cia
atorvastatin. Tuy nhién, kha nang tai hoat chat la
van dé can luu y vi ¢6 thé dan dén viéc tang khoi

lwong vién chira hé. Vé6i két qua nghién ctru hién
tai chi phu hop d& bao ché véi ham luong
atorvastatin thap. Mic du vay, két qua ma nghién
cuu dat dugce c6 gia tri khoa hoc va kha quan so
v6i cac nghién ctiu cing chii dé. Theo két qua
nghién ctru cua Zakia Belhadj, Suyang Zhang,
Wenli Zhang va Junlin Wang nam 2013 da st
dung hé ty vi nhii hoa chira atorvastatin g6m
40% Cremophor RH40, 40% propylen glycol va
pha ddu 1a Sefsol dat muc giai phong 96,58%
atorvastatin sau 30 phit thdp hon so véi két qua
dé tai dat dugc [10]. Theo két qua nghién ctru ciia
Venkatesh Miryala va Mallesh Kurakula nam
2013 da st dung hé ty vi nhii héa chira
atorvastatin voi pha dau 1a acid oleic, ti 16 20%,
chat dién hoat 1a hdn hop Brij 30 va Tween 80
v6i ti 18 1an lugt 20% va 60% giap ting do hoa
tan ctia atorvastatin 1én 99,65% sau 90 phut, dai
hon so v6i khoang thoi gian 30 phit ma két qua
dé tai da dat dwoc [11]. Két qua nay co thé duoc
1y giai do ty 1¢ giai phong hoat chat thip hon khi
luong chét dién hoat sir dung it hon. Mine Diril,
Gililbeyaz Yildiz Tirkyilmaz and H. Yesim
Karasulu (2019) dé nghién ctru cho thiy c6 kha
ning giai phong hoat chat ciia hé 1a 93,5% sau
15 phut [12], thap hon so v6i két qua 95,12% dat
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dugc cta dé tai ¢ cung thoi gian. Mot sb ché
ph?im trén thi truong dugc khao sat ciing cho do
hoa tan ghi nhan tuong ty [13]. Tom lai, két qua
st dung hé¢ ty vi nhil hoa da khao sat gitp cai
thién sy gidi phong nhanh va hoan toan
atorvastatin trong vién nén.

5. Két luan

Sau qua trinh nghién ctru, dé tai da xay dung
dugc quy trinh diéu ché va thiét ké dugc cong
thitc SMEDDS chtra atorvastatin bén, 6n dinh va
so bd xay dung dugc cong thirc va qui trinh bao
ché vién nén chira SMEDDS chita 10 mg
atorvastatin c6 do giai phong hoat chit cao hon
vién déi chiéu va cai thién hon nhiéu so véi vién
nén tir nguyén liéu (dat 99,42% sau 30 pht).

Lo1i cam on

Cam on Truong Dai th Y Duoc Can Tho
da tao diéu kién thyc hién deé tai.
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