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Abstract: This study aims to solidify the self-nanoemulsifying drug delivery system with
rosuvastatin (SNEDDS Ros) for application in solid dosage forms. The liquid SNEDDS Ros system
is solidified by granulation and spray drying methods. Solid SNEDDS Ros was evaluated on the
drug content, the Carr index, nanoemulsification efficiency and several criteria of nanoemulsion,
formed after emulsification of solid SNEDDS Ros, such as droplet size, polydispersion index (PDI),
the drug proportion in the oil phase. The study results show that solid SNEDDS Ros, prepared by
granulation method using Prosolv SMCC 90 as an adsorbent, had good flowability with the Carr
index of about 15. The nanoemulsion, obtained after emulsification of the solid SNEDDS, had an
average particle size of 15 nm, PDI less than 0.2, drug nanoemulsified efficiency of 94 % and drug
proportion in the oil phase of 84%.
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Nghién ctru bao ché h¢ ty nano nhii hoa rosuvastatin ran
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Tém tit: Muc tiéu cia nghién ctru 1a hoa ran hé nano ty nhii hoa rosuvastatin (SNEDDS Ros) dé
tng dung vao dang thudc rin. H¢ SNEDDS Ros l6ng dwoc hoa rin bang phuong phap tao hat va
phuong phap phun sdy. H¢ SNEDDS Ros rén (S-SNEDDS Ros) dugc danh gia vé ham luong dugc
chat, chi sé Carr index, hiéu suat nano nhii twong héa va mot s dic tinh ctia nhii twong nano tao
thanh sau nhii hda SNEDDS rén nhu kich thudc giot (KTG) trung binh, chi s6 da phan tan (PDI), ti
1& dugc chat trong pha dau. Két qua nghién ctru cho thiy, phuong phap tao hat str dung té dugc hap
phu Prosolv SMCC 90 cho SNEDDS rén c6 d6 tron chay tot voi chi sé Carr khoang 15. Hiéu suat
nano nhil tuong hoa cuia S-SNEDDS Ros dat khoang 94 %, KTG trung binh ctia nhii tuong tao thanh
khoang 15 nm, PDI <0,2 va ti 1é dugc chit trong pha dau dat khoang 84%.

Tir khéa: Rosuvastatin, SNEDDS, SNEDDS rén, rin hoa.

1. Mé dau

Rosuvastatin (Ros) 1a chat trc ché canh tranh
chon loc va thuén nghich enzym HMG-CoA
reductase, duoc sir dung duong ubng dé diéu tri
tang cholesterol mau, ting triglycerid mau va xo
vira dong mach [1]. HE nano ty nhil hoa (self-
nanoemulsifying drug delivery system -
SNEDDS) 14 hon hop dong nhét cia dau, chit
dién hoat, déng dién hoat va duoc chét, khi duoc
pha lodng voi nudc dudi sy khudy tron nhe
nhang s€ tu nhil hoa tao ra nhil twong c6 kich
thudc giot ddu ¢& nanometer [2]. SNEDDS la h¢
16ng o thé duoc dong vao nang mem hay nang
cing dé phan lidu. Thoi gian gan ddy, nhom
nghién ctru & Truong Pai hoc Dugc Ha Noi da
nghién ctru xay dung duogc cong thirc bao ché hé
nano tu nhii hoa chira rosuvastatin voi cac thanh
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phan pha dau 1a Capryol 90, chét dién hoat 1a
Cremophor RH 40 va chét ddng dién hoat 1a
polyethylen glycol 400. Hé SNEDDS l6ng c6 thé
dong vao dang thue nang mém hay thudc nang
ctimg. Tuy nhién, cong nghé dong chit 1ong vao
nang cing chua phd bién. Ngoai ra, dong
SNEDDS long vao vién nang c6 nhiing thach
thirc nhét dinh nhu chi phi san xuét 16n, kho dam
bao d6 6n dinh, nguy co twong tac giita SNEDDS
v6i vo nang anh huong dén kha ning giai phong
dugc chét [3]. Viéc hoa ran hé SNEDDS 1a mot
hudng dugc nghién cuu c6 kha nang cai thién do
6n dinh va thuén loi trong ung dung vao dang
thudc rén ding duong udng [4-6]. Vi vdy, nghién
ctru nay dugc thyuc hién véi muc tiéu nghién cau
héa ran dugc hé nano ty nhii hoa rosuvastatin dé
c6 thé &ng dung vao dang thubc ran.
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2. Nguyén liéu va phwong phap nghién ciru
2.1. Nguyén liéu

Rosuvastatin calcium (Ros) dat tiéu chuan
nha san xuit dugc cung cap boi Enaltec (An o).
Transcutol HP, Labrafil M1994 CS and Capryol
90 dugc cung cip boi Gattefossé (Phép).
Cremophor RH 40, Tween 20, Tween 80, and
polyethylen glycol 400 (PEG 400) dugc cung
cap boi BASF (Puc); Prosolv SMCC90 duoc
cung cap boi JRS Pharma (M¥); Avicel PH101,
Avicel PH102 c¢6 ngudn goc Dai Loan; Aerosil
200 va PVP K30 c6 ngudn gbc Trung Qubc;
ethanol 96% dugc cung cp boi cong ty hoa chat
bic Giang (Viét Nam); acetonitril HPLC va
methanol HPLC dugc cung cip boi Fisher
Scientific (My). Nuéc tham thdu nguoc (RO)
dugc diéu ché tai phong thi nghiém Viét Nam.

2.2. Phirong phdp bao ché
2.2.1. Phurong phdp bdo ché hé SNEDDS Ros

Bang 1. Cong thitc SNEDDS Ros

Khoi
Tén thanh phan Vai tro luong
(gam)
Rosuvastatin Dugc chat 9
Capryol 90 Pha dau 23
Cremophor RH 40 | Chét dién hoat 44
PEG 400 Chat @ong dién 33
hoat

Can c4c thanh phan pha dau — Capryol 90,
chit dién hoat — Cremophor RH40, chét déng
dién hoat — PEG 400, cho vao cdc thuy tinh c6
dung tich thich hop, khudy déu. Can duoc chét,
hoa tan trong hdn hop trén trong diéu kién khudy
tlr voi toe do 100 vong/phut, & nhi¢t d¢ 50°C cho
dén khi thu duoc dung dich trong suét. SNEDDS
Ros dugc bao quan trong lo thiy tinh kin & nhiét
do phong.

2.2.2. Phwong phdp danh gid kha nang hap
phu SNEDDS Ros ciia cdc chit mang

Tién hanh nghién ctru trén 6 t4 dugc hap phu
(TDHP): Avicel PH 101, Avicel PH 102, Prosolv

SMCC 90, crospovidon, Sipernat 22 (95% SiO,),
Aerosil 200. Can 1 gam moi TDHP (c6 do am
khong qua 2%) vao cac lo thay tinh c¢6 dung tich
khoang 25 ml. Thém dan va trén déu SNEDDS
vao 1 gam ta dugc d6. Dung thém SNEDDS khi
xuét hién nhiéu cuc von 16n khi tron bot. Ghi lai
s6 gam SNEDDS Ros da thém.

2.2.3. Phuong phap bao ché hé SNEDDS
Ros ran

a. Phuong phap tao hat

Phéi hop SNEDDS Ros Véi ta duoc nghién
clru, sau d6 thém tir tir dung dich ta dugc dinh
PVP (trong ethanol hozc nudc) va tron déu dén
khi vira du 4m dé xat hat. Ghi lai thé tich dung
dich ta dugc dinh d3 thém. Bot Am duoc dem xat
hat qua ray 1200 um, say se cém & nhiét d6 50°C
trong thoi gian 15 phat. Sta hat qua ray 1000
um, say hat dén d6 am khong qua 5%. Bao quan
hat thu duoc trong tti PE kin, dat trong hop co
chua silicagel.

b. Phirong phdp phun sdy

Véi chat mang 1a manitol, tién hanh phun say
dua trén md ta trong nghién ciu cua Kamel,
Mahmoud va cong su [7]. Nhii hdéa 10 gam
SNEDDS Ros vao 200 ml nuéc RO, thém
manitol vao hén hop trén véi ti 16 SNEDDS :
manitol = 1 : 1 (kI/kl), khudy tir cho tan hét. Phun
sdy hdn hop tao thanh bang may phun say SD-
05 (LabPlant, Anh), véi nhiét d6 khi vao la
120°C, 4p suét khi nén 0,1MPa, toc do cap dich
phun la 7 ml/phut.

Véi chat mang 1a cac ta dugc c6 chira thanh
phan cellulose vi tinh thé (MCC), tién hanh nhu
sau: 5 gam SNEDDS Ros dugc nhii hda vao
khoang 100 mL nuéc, sau do bd sung dén thé
tich khoang 200 mL bang nuéc hodc ethanol
96%, khuay tir lién tuc bang may IKA RCT basic
& te do 250 vong/phat trong 5 phat. 10 gam chat
mang da dugc rdy qua ray ¢& 150 um va da tron
san Aerosil 200 véi ti 1¢ thich hop dugc phan tan
vao hdn hop trén. Tiép tuc khudy tir véi toc do
khuay 250 vong/phut trong 5 phit. Sau d6 phun
sdy bang may phun say SD-05 (LabPlant, Anh)
vai cac thong so ki thuat: nhiét do khi vao 120°C
hoic 80°C, &p suét khi nén: 0,1 MPa, téc do cap
dich phun: 9 ml/phut.
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2.3. Phuong phdp danh gia hé SNEDDS rdn
chita rosuvastatin

2.3.1. Xdc dinh hiéu sudt nano nhii twong hoa

Céan chinh xdc mgt S-SNEDDS tuong ung
v6i 30 mg Ros vao cdc dung tich 100ml, thém
10 ml nuéc, khudy tir & tbec d6 100 vong/phit
trong 5 phut. Cho vao binh dinh mirc 25 ml, thém
nude vira du. Dé ling, loc qua mang loc 0,45 pm
thu dugc nano nhil twong. HUt chinh xac khoang
1 ml nano nhii tuong vao binh dinh mtrc dung
tich 50 ml, b6 sung vira du bang dung méi pha
mau 1a hdn hgp dung mdi ACN:nude (25:75,
tt/tt). Mau trang 12 hon hop dung méi ACN:nudc
(25:75, tt/tt). Hiéu suat nano nhii twong hoa (H)
1a ti 16 duogc chit trong nano nhil tuong so voi
téng duoc chét trong SNEDDS Ros ran, xac dinh
theo phuong phap ¢ muc 2.3.4, va dugc tinh theo
cong thirc dudi day:

_ Luong dugce chét trong nhii twong nano

x 1009
Luong DC trong S-SNEDDS Ros %

2.3.2. Xdc dinh ti 1é dwoc chat trong pha dau

Ti 1& dugc chat trong pha dau duoc xac dinh
bang ty 1¢ lugng duoc chat trong pha dau so voi
tong lugng duogc chat trong nano nhil twong. Dé
xac dinh ham luong duogc chat trong pha nuéc
clia nhil twong nano, 1dy 3 ml nano nhii tuong
Ros cho vao dng siéu ly tim 10000 Dalton, dem
ly tm téc d6 2000 vong/phut trong vong 1 phut,
thu dugc pha nudc & phia dudi dng. Hut chinh
xac mot lugng pha nudc, pha loang dén nong do
nam trong khoang tuyén tinh 1an luot bang dung
moi acetonitril va nudc RO. Dinh lugng nong do
dugc chét trong pha nudc bang quang phdé UV-
VIS & bude séng 242 nm. Ham lugng dugc chat
téng trong nano nhii tuong di xac dinh ¢ muc
2.3.1.

Ty 18 dugc chat trong pha dau dugc tinh theo
cong thtrc:

Ty 1¢ dugc (X téng — X pha nuéc)
chat trong = ) x 100
pha dau (%) X tong

Trong d6: X tong 1a lugng duoc chét trong
nano nhii tuong (mg);

X pha nuéc 1a lugng duge chat trong pha
nudc (mg).

2.3.3. Pdnh gid kich thuéc giot va phin b
kich thudrc giot cua nano nhii twong

Kich thudc giot (KTG) ctua nano nhii

tuong duoc danh gia dua trén nguyén tic tan xa
4nh sdng dong (dynamic light scattering) st
dung thiét bi Zetasizer ZS 90 (Malvern, Anh).
Chuén bi mau thir: hat 1 ml nano nhil tuong tao
thanh cho vao binh dinh muc dung tich 5 ml, bod
sung vira di bang nuéc RO da loc qua mang
cellulose acetat 0,2 pm sao cho count rate nim
trong khoang 200 — 300 kcps. Sau d6 cho dich
trén vao khoang 1/3 cuvet thiy tinh, do trén may
Zetasizer ZS 90, st dung chi s6 khiic xa RI la
1,843 va d6 hap thu 1a 0,001. Két qua cho KTG
trung binh va chi s6 da phéan tan PDI.

2.3.4. DPinh luvong ham luwong dwoc chat
trong S — SNEDDS Ros

Can chinh xac mot lugng S-SNEDDS Ros
tuong ung voi khoang 30 mg Ros cho vao binh
dinh mac dung tich 50 ml, thém 12,5 ml ACN va
khoang 30 ml nuéc RO rdi dem di lic siéu 4m
trong 30 phat. Sau d6, dé ngudi dén nhiét do
phong rdi bod sung thém nudc RO vira du. Loc
hon hop qua mang loc kich thuée 16 0,45 um thu
1éy dich. Hut chinh xac 1 ml dich loc cho vao
binh dinh mutrc dung tich 50 ml, bd sung vira du
bang dung méi pha lodng. Tién hanh do do hap
thu UV-VIS cua dung dich chuén va dung dich
thir & bude song 242 nm. Nong do Ros trong mau
thir dugc xac dinh bang cach so sanh voi mau
chuan c6 néng d6 nim trong khoang tuyén tinh.

2.3.5. Ddnh gid dé tron chay ciia khoi hat S-
SNEDDS Ros

Can mot lugng chinh xac hat S-SNEDDS
Ros cho vao ong dong. Ghi lai thé tich khdi hat
trong ong (V tho). Go 6 ong dong dén khi thé tich
khdi hat trong 6ng khong d6i. Ghi lai gia tri thé
tich d6 (V biéu kién).

Chi s6 Carr Index (CI) duoc tinh theo cong thirc:

= (Vthd-Vbiéu kién)/Vthox100%

CI < 15%: kha nang tron chay rét tét.

15 < CI < 25%: kha ning tron chay tot.

CI > 25%: kha nang tron chay kém.
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2.3.6. Ddnh gia hiéu sudt tao hat bcing
phuwong phdp phun say

Hiéu suit tao hat phun sdy dugc tinh theo
cong thirc sau:
H, %= Khéi lvong S-SNEDDS thu dugc sau phun siy 100%

Khéi lugng SNEDDS Ros ban déu
+ khéi luong chit mang ban déu

2.4. Phwong phap xir Iy s6 liéu
S6 lidu duoc xtr 1y trén Excel ctia Microsoft.

Céc két qua duogc trinh bay dudi dang gia tri
trung binh + d6 léch chuan.

Crospovidon [N 00

Avicel PH 101 N 01
Avicel PH 102 IS 01

3. Két qua va ban luin

3.1. Danh gia kha nang hdp phu SNEDDS Ros
cua mot so td dwoc

Két qua danh gia kha nang hip phu SNEDDS
(s6 gam SNEDDS rosuvastatin hap phu duoc boi
1 gam mdi ta dugc) ciia 3 nhom ta duoc hap phuy:
nhom ta duge silic dioxid bao gom Aerosil va
Sipernat 22, nhém ta dugc cellulose vi tinh thé
bao gébm Prosolv SMCC 90, Avicel PH101,
Avicel PH102; va nhom ta duoc siéu ri gom
crospovidon duoc thé hién trong Hinh 1.

Prosolv SMCC 90 I 01

Sipernat 22 Si02 95% | 02

Aerosil 200  EE—— 02

00 01

01 02 02 03

Luong SNEDDS Ros 16ng duoc hip phy, gam

Hinh 1. D) thi biéu dién kha ning hap phu SNEDDS Ros cua céc ta dugc.

Két qua trén do thi cho thay, Aerosil 200 c6
kha niang hap phu SNEDDS rosuvastatin tét
nhét, tiép dén Ia Sipernat 22. Biéu nay c6 thé giai
thich do Aerosil 200 va Sipernat 22 cd ban chat
la silic dioxid, c6 kich thudc tiéu phan nho, dién
tich b& mat 16n va cau tric xdp. Do do, cac ta
dugc nay hap phu dugc lwong l6n SNEDDS
rosuvastatin. Prosolv SMCC90 va Avicel PH101
va Avicel PH102 c6 kha nang hap phu thap hon
ta duoc Aerosil. Cac ta dugc ndy c6 ban chat
celullose vi tinh thé véi kha nang hap phu giam
dan theo thtr tu Prosolv SMCC 90, Avicel PH
102 va Avicel PH 101. bBiéu nay c6 thé giai thich
do Prosolv Ia cellulose vi tinh thé ¢ phéi hop

mét luong nho silic dioxid, dong thoi cé dién tich
bé mat 16n. T4 duoc siéu rd crospovidon c6 kha
nang hap phu thap nhit trong nhom céc ta duoc
dugc nghién cau.

Nhu vay Aerosil c6 kha ning hut tot nhat.
Tuy nhién, khé c6 thé sir dung mot minh Aerosil
lam ta dugc hip phu do Aerosil hip phu duoc
chat vao cau trlic xop cua ta duoc, anh huong dén
kha ning giai phong duoc chat khi dugc nhii hoa.
Do d6, tiép tuc nghién cau héa rin SNEDDS
theo hudng: sir dung ta duoc cellulose vi tinh thé
(Prosolv SMCC 90 hoac Avicel PH 102 hoic
Avicel PH 101); ket hop MCC va Aerosil lam
chat mang va phun say.
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3.2. Hoa ran SNEDDS Ros bang phwong phdp
tao hat wot

Céc miu SNEDDS duoc hoa rin sir dung ta
duoc Avicel PH101, Avicel PH 102 va Prosolv
SMCC 90 véi ti 1é khéi lugng SNEDDS:MCC la
1:2. Ti 1& crospovidon trong tirng mAu, thé hién
6 Bang 2, 1a phan tram khéi lwong cua
crospovidon so voi tong khdi lugng cua
SNEDDS va ta duoc cellulose vi tinh thé. T4
dugc dinh la dung dich PVP 10% trong nudc
hoic ethanol.

Két qua & Hinh 2 cho thdy, cac miu st dung
hdén hop td dugc cellulose vi tinh thé va
crospovidon lam chit mang cho nhil twong c6
kich thudc giot trén 30 nm so véi KTG khoang
15 nm cua cac mau khong sir dung crospovidon.
Hon nita, PDI cila cic mau c6 crosspovidon 16n

hon rat nhiéu (> 0,6) so véi cac mau khong chira
crospovidon (< 0,3). Dong thoi ty 1€ duoc chét
giai phong cua cac mau do cling rat thip khoang
(khoang 60%) so vai cac mau khong chira ta
duogc siéu ra (dat trén 80%).

Trong sb cac miu khong sir dung ta dugc
siéu rd, c6 mau TH1 va TH4 c6 ta dugc hip phu
1a Prosolv SMCC 90 c6 thé chit kho toi. Ngoai
ra, kich thudc giot va phan b kich thude giot
cua nano nhil twong tao thanh tir hai mau nay tt,
hiéu suét nano nhii twong hoa déu dat trén 90%,
phi hop voi mdt sé nghién ctru hoéa rin hé
SNEDDS Rosuvastatin trén thé giéi [8]. Tuy
nhién, mau THI sir dung t4 dugc dinh PVP 10%
trong ethanol 96° trong khi mau TH4 str dung ta
dugc dinh 1a PVP 10% trong nudc. Do do, dé han
ché st dung dung méi trong bao ché, liwa chon
mau TH4 dé tiép tuc khao sat va danh gia.

Bang 2. Thanh phan ciia cac mau S - SNEDDS bao ché bang phuong phap tao hat

Tén

miu Ta duoc hap phu

Ti 1€ ta dugc siéu rd, %

Ta dugc dinh

TH1 Prosolv SMCC 90 -

PVP 10% trong ethanol 96°

TH2 Avicel PH 102 -

PVP 10% trong ethanol 96°

TH3 Avicel PH 101 -

PVP 10% trong ethanol 96°

TH4 Prosolv SMCC 90 -

PVP 10% trong nudc

TH5 Avicel PH 102 -

PVP 10% trong nudc

TH6 Avicel PH 101

PVP 10% trong nudc

TH7 Prosolv SMCC 90

PVP 10% trong nudc

TH8 Avicel PH 102

PVP 10% trong nudc

TH9 Avicel PH 101

PVP 10% trong nudc

TH10 Prosolv SMCC 90

PVP 10% trong ethanol 96°

TH11 | Avicel PH 102

PVP 10% trong ethanol 96°

WWWwWwlw(w|!

TH12 | Avicel PH 101

PVP 10% trong ethanol 96°

3.3. Héa ran SNEDDS Ros bang phuong phdp
phun say

Nghién ctu hda ran SNEDDS bang phuong
phép phun sdy véi ta duoc manitol va cellulose
vi tinh thé cho thay, véi mau phun siy sir dung
manitol 1am chat mang, S — SNEDDS Ros tao
thanh & dang bong x4p, khdng xudng duoc binh
thu san pham ma bam nhiéu ¢ thanh cyclon.
Nguoc lai, cAc mau phun say str dung chat mang
la hdn hop cua Aerosil voi cac ta duoc cd ban
chdt MCC, S — SNEDDS tao thanh c6 thé chit

kho toi, d& chay, mau thu dugc & binh thu san
pham. Vi vay, trong nghién ctiu sir dung phuong
phap phun siy dé bao ché S-SNEDDS, cac ta
duoc c6 ban chit 1a MCC dugc lya chon dé l1am
ta duoc don. Tién hanh chuan bj cdc miu S —
SNEDDS phun sdy nhu trong Bang 4, sir dung ti
1& khéi luong SNEDDS : MCC la 1:2, ti I
Aerosil 12 7%. Két qua kich thudce giot, phan b
kich thudc giot ctia nhii twong tao thanh va hiéu
Suat nano nhil twong hoa dugc trinh bay trong
Bang 3.
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Kich thwée giot, d.nm
hong dworc chat, %

€ gidi p
I
o

A

Til
N
o
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s Kich thudc giot (d.nm)

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

PDI

o

Hiéu suit nano nhii twong héa, % =——PDI

Hinh 2. Hiéu suit nano nhii twong hoa ciia S-SNEDDS Ros, KTG va PDI clia nano nhil twong
tao thanh tir S-SNEDDS Ros.

Bang 3. Thanh phan va dic tinh ciia cac mau S — SNEDDS Ros bao ché theo phuong phép phun siy

b 50 mi KTG | PDI Ham | Hiu suat | Hiéu
Tén ung mot, m Nhiét (d.nm) lugng | nano nhii | suat
i TDHP by | 40 khi DC, % | tuong phun
Nuge | Ethanol a4 oc hoa, % sdy,
96 % %
Prosolv . 1720+ | 0,335+ | 2,49 | 101,18+ | 49,72
PSl smccoo | 190 100 80°C 1,60 0,06 0,93
Avicel PH . 2190+ | 0,276+ | 2,52 | 9364+ | 4823
PS2 101 100 100 80°C 998 0.06 143
Avicel PH . 1458+ | 0,285+ | 252 | 9254+ | 4594
PS3 102 100 100 80°C 0.44 004 >33
Avicel PH . 1850+ |0364+ | 250 |9390+ | 4340
PS4 | 102 2000 |- 120°C 15224 7 | o001 1,31
Avicel PH . 2692+ |0,347+ |251 |80,75+ |50,16
PS5 102 100 100 120C | 55 008 068

Do c6 chita 7% Aerosil, phan 16n bot thu
dugc & binh thu san pham, it dinh & cyclon, bot
c6 d6 tron chay t6t. Ty 1é giai phong DC trong 5
phut & cac mau PS1, PS2, PS3, PS4 déu 16n hon
90%. Tuy nhién, hiéu suit hoa rain SNEDDS
rosuvastatin bang phuong phap phun sy thip,
chi dat khoang 50% ddng thoi ham luong dugc

chat trong mau thap hon so v&i ¢6 cung ty 18
SNEDDS va t dugc. Kich thudc giot va phan bd
kich thudc giot nano nhii twong tao thanh tang
nhe so véi KTG va PDI ctia nano nhii twong tao
thanh tr SNEDDS rosuvastatin, cac mau PS1,
PS2, PS5 déu c6 PDI 16n hon 0,3.
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Nhu véy, héa rin SNEDDS rosuvastatin
bang phuong phap phun siy ¢6 nhiéu han ché
nhu hiéu suat hoa ran va ham luong duogc chat
thép. Do d6, lua chon hoa rin SNEDDS
rosuvastatin bang phuong phap tao hat.

3.4. Anh huong cua ty 1é SNEDDS Ros long dén
dac tinh cua S-SNEDDS Ros

O cong thirc TH4 ty 18 SNEDDS/ta duoc hép
phu 14 50%, trong khi SMCC 90 c6 kha ning hap
phu tbi da téi 80% lugng chat long. Do d6 dé
thuan lgi cho viéc dong nang, tién hanh ting ty
1¢ SNEDDS/ta dugc hip phu 1én 70% (mau P1),
75% (mau P2) dé bao ché SNEDDS rin bang
phuong phap tao hat.

Két qua & Hinh 3 cho thdy, cac mau S-
SNEDDS Pl va P2 déu c6 KTG nho trong

cl B P

PoI | B

KTG, dnm " 13%13

khoang 14-17 nm, nho hon so véi mot sd nghién
ctru khéc vé SNEDDS Ros khéc trén thé gioi [3],
[6]. Ca SNEDDS rin P1 va P2 chi s Carr
khoang 15 chiing t6 bdt cé kha nang tron chay
t6t. Ham luong dugc chat so voi 1y thuyét ciia ca
hai miu bot P1 va P2 déu gan 100% chimg to
hiéu suit tao hat cao, dugc chét gﬁn nhu khong
bi thét thoat trong qua trinh bao ché. Hiéu suat
nano nhii trong héa ciia ca hai mau déu cao trén
949%, ti 1& dugc chat trong pha dau dat khoang
80%. Nhu vay khi tang ti 1€ SNEDDS 16ng 1én
70 va 75%, cac dac tinh cia S-SNEDDS Ros hop
véi viée dua vao dang thudc rdn nhu vién nén,
vién nang ctrng. Do vy lya chon cong thuac S-
SNEEDS su dung ti ¢ Prosolv SMCC 90:
SNEDDS Ros long 14 1:0,75.

Ty 1¢ dwgc chét trong pha dau, % —988322

Hi¢u sufit nano nhii twong héa, % | — 010

Ham lugng Ros so v6i 1y thuyét, % | 108

000 020

040 060 080 100 120

P2 mP1

Hinh 3. Mot sb dic tinh caa S-SNEDDS Ros cong thuc P1 va P2.

4. Két luan

Pi bao ché duge hé SNEDDS Ros rin béng
phuong phap tao hat st dung ta duoc hip phu
Prosolv SMCC 90 vdi ti 1¢ khdi lugng Prosolv
SMCC90: SNEDDS Ros long 1a 1:0,75.
SNEDDS Ros rin bao ché duoc c6 do tron chay
t6t voi chi sb Carr khoang 15, ham luong duoc
chat gin nhu khong bi that thoét trong qué trinh
bao ché. S-SNEDDS Ros thu dugc sau khi nhii
hoéa cho KTG trung binh khoang 15 nm, PDI

<0,2 va hiéu suét nano nhil trong hoa dat khoang
94 %, ti 1€ dugc chat nap trong giot dau dat
khoang 84%.

Tai li€éu tham khao

[1] A.G. Olsson, F. McTaggart, and A. Raza,
Rosuvastatin: A Highly Effective New HMG-CoA
Reductase Inhibitor. Cardiovasc. Drug Rev., 20
(2006) 303-328. https://doi.org/10.1111/j.1527-
3466.2002.th00099.x



T.T.H. Yen et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 3 (2020) 1-9 9

[2] A.M. Kassem, H.M. lbrahim, and A.M. Samy,

(3]

(4]

(5]

Development and optimisation of atorvastatin
calcium loaded self-nanoemulsifying drug delivery
system (SNEDDS) for enhancing oral
bioavailability: in vitro and in vivo evaluation. J.
Microencapsul 34 (2017) 319-333.
https://doi.org/10.1080/02652048.2017.1328464

M.N. Ahsan and P.R. Prasad Verma, Solidified self

nano-emulsifying drug delivery system of
rosuvastatin  calcium to treat diet-induced
hyperlipidemia in rat: in vitro and in vivo

evaluations. Ther. Deliv 8 (2017) 125-
136. https://doi.org/10.4155/tde-2016-0071

S. Verma, S.K. Singh, P.R.P. Verma, and M.N.
Ahsan, Formulation by design of felodipine loaded
liquid and solid self nanoemulsifying drug delivery
systems using Box-Behnken design. Drug Dev.
Ind. Pharm. 40 (2014) 1358-1370.
https://doi.org/10.3109/03639045.2013.819884
M.S. Reddy, Formulation and In Vitro
Characterization of Solid-self Nanoemulsifying

(6]

(7]

(8]

Drug Delivery System of Atorvastatin Calcium.
Asian J. Pharm. 11 (2018) 991-999.
https://dx.doi.org/10.22377/ajp.v11i04.1771.

N. Kulkarni, N. Ranpise, and G. Mohan,
Development and evaluation of solid self nano-
emulsifying formulation of rosuvastatin calcium
for improved bioavailability. Trop. J. Pharm. Res. 14
(2015) 575-582. https://doi.org/10.4314/tjpr.v14i4.3

A.O. Kamel and A.A. Mahmoud, Enhancement of
human oral bioavailability and in vitro antitumor
activity of rosuvastatin via spray dried self-
nanoemulsifying drug delivery system. J. Biomed.
Nanotechnol. 9 (2013) 26-39. https:/doi.org
10.1166/jbn.2013.1469.

H.A. Abo Enin and H.M. Abdel-Bar, Solid super
saturated self-nanoemulsifying drug delivery
system (sat-SNEDDS) as a promising alternative to
conventional SNEDDS  for  improvement
rosuvastatin calcium oral bioavailability. Expert
Opin. Drug Deliv. 13 (2016) 1513-1521.
https://doi.org/10.1080/17425247.2016.1224845


https://doi.org/10.1080/02652048.2017.1328464

