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SUMMARY

The aim of this study was to develop the preparation procedure of hard gelatin capsules
containing 10 mg rosuvastatin-loaded self-nanoemulsifying drug delivery system (SNEDDS) on the
scale of 10.000 capsules. The influence of technical parameters in each preparation stage was
evaluated. Technical parameters included mixing speed and mixing time to adsorb the SNEDDS
onto the carrier mixture; speed and time of wet mixing in the kneading and granulating equipment;
pre-drying and drying temperature and time; speed and time of lubricant mixing in the cube
blender. The results showed that all the batches of prepared granules containing SNEDDS
rosuvastatin were uniform in quality. Especially, the obtained nanoemulsion after prepared granules
being selfemulsifying still possessed required characteristics: droplet size and PDI were less than
200 nm and 0.3 respectively, drug nanoemulsified efficiency was higher than 95 %, drug entrapment
efficiency in the nano oil was higher than 80 %. All of the 3 hard capsule batches conformed to the
in-house specifications and were in vitro dissolution equivalent to the reference product (Crestor®
tablets containing 10 mg of rosuvastatin) with mean dissolution percentage in 3 different media
(pH 1.2 and 4.5 and 6.8) more than 85 % within 15 minutes.

Tirkhéa: hé nano tu' nhd héa rdn (solid SNEDDS), nang cting, ndng cdp (scale-up), rosuvastatin,
thdm dinh quy trinh bao ché (pharmaceutical process validation).

Dat vin deé

Rosuvastatin chd yéu dugc st dung dudng
udng dé diéu tri tang cholesterol mau, tang
triglycerid mau va xo vlta ddng mach. Tuy
nhién rosuvastatin c6 sinh kha dung dudng
uéng thap do thudc kém tan trong nudc. Véi
muc dich khai thac nhiing uu diém trong viéc
cai thién hap thu thuéc qua dudng tiéu hda,
hé nano tu nh( hda chua rosuvastatin da
dugc tién hanh nghién ctiu bao ché tai trudng
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Pai hoc Dugc Ha N6i. SNEDDS bao ché la mot
hén hop dong nhat cac thanh phan: dau
(Capryol 90), chat dién hoat (Cremophor RH
40), dong dién hoat (PEG 400) va rosuvastatin
calci [9].

Trén co sG nhing két qua nghién ctu thu
dugc, SNEDDS rosuvastatin da budc dau duoc
xay dung tiéu chudn chat lugng [2], nghién
clfu ing dung vao dang thuéc nang mém [3],
[4] va héa ran dé ing dung vao thuéc nang
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cung [5]. Chinh vi vay, nghién ctu nay dugc
tiép tuc thuc hién véi muc tiéu khao sat cac
thong s6 ky thuat dé xay dung dugc quy trinh
bao ché vién nang ciing SNEDDS rosuvastatin
10 mg qui m6 10.000 vién.

Nguyén liéu, thiét bi va phuong phdp
nghién cou

Nguyén liéu ]

Rosuvastatin calci (TCNSX - Enaltec, An
Do); Capryol 90 (EP - Gattefossé, Phap);
Cremophor RH 40 va polyoxyethylen glycol
400 (PEG 400) (EP - BASF, Buc); Prosolv SMCC
50 (EP-JRS Pharma); Syloid XDP3050 (EP -
Grace GmbH); Polyvinyl pyrrolidone K30 (PVP
K30), Talc (TCNSX, Trung Qudc); Acid stearic
(TCNSX-BASF, Buc); acetonitril va methanol
(HPLC - Fisher, My). Cac thuéc th khac déu
dat tiéu chuan tinh khiét phan tich mua tu
Beijing Chemical, Trung Quéc.

Thiét bi nghién ciu

May nhao va tao hat cao téc GHL -10 cong
suat 2.2 kw (Trung Qudc), Ta sdy UM 500
Memmert (Duc), Thiét bi trén lap phuong
ERWEKA (dung tich buéng tron 8 lit, Duc),
Thiét bi déng nang tu dong NJP1200-2 (Trung
Qudc), Hé thong HPLC Shimadzu (Nhat Ban),
May do quang phé UV-VIS, Shimadzu (Nhat
Ban); May do kich thudc tiéu phan Zetasizer
NanoZS90 (Anh).

Phuong phdp nghién ciu

Phuong phdp bdo ché vién nang cung
SNEDDS rosuvastatin 10 mg

Can cu trén cac két qua nghién ctu da
c6ng b [9], [5], cong thiic bao ché vién nang
cliing SNEDDS rosuvastatin 10 mg dugc xay
dung nhu sau:

Bao ché SNEDDS rosuvastatin: Cho Capryol
90 va PEG 400 trong céc thay tinh cé dung
tich thich hop, duy tri nhiét d6 50 °C va khudy
dé thu dugc hén hop dong nhat. Hoa tan
dugc chat trong hén hgp trén & nhiét d6 50
°C va khuay cho dén khi thu dugc dung dich
trong suot. Thém Cremophor RH 40, duy tri
nhiét d6 va téc dé khudy dé thu dugc dung
dich trong suét.

Bdng 1. Céng thiic bao ché cta vién nang
cung SNEDDS rosuvastatin va 16 10.000 vién

Thanh phan 1vién L6 10.000 vién
Rosuvastatin calci 10,40 mg 104,09
Capryol 90 39,73 mg 39739
Cremophor RH40 39,73 mg 39739
PEG 400 15,14 mg 151,49
Prosolv SMCC 50 260,92 mg 2609,2 g
Syloid XDP 3050 8,06 mg 80,6
PVP K30 6,87 mg 68,7 g
Talc 3,81 mg 3819
Acid stearic 7,63 mg 7639
Nudc tinh khiét 0,09 ml 900 ml
V6 nang s6 0 01vo 10.000 vé

Hoa tan 68,7 g PVP K30 trong 900 ml nudc
thu dugc dung dich PVP K30.

Hdéa ran SNEDDS rosuvastatin: Ray ta dugc
Prosolv SMCC 50 qua ray ¢4 250 pm sau dé
dem sdy & nhiét d6 50 °C dén ham am < 2 %;
Trén déu Prosolv SMCC 50 va Syloid XDP 3050
sau dé ray qua ray 250 um; Chuyén khéi bot
vao thiét bi nhao trén va tao hat cao toc GHL-
10, ti€n hanh nhao tron tho & téc dé canh tron
la 7 Hz trong 2 phut; Thém SNEDDS rosuvastatin
vao hén hgp chat mang dé hap phu, trén déu
dén dong nhat trong khoang thai gian khao
sat; Thém tir tir dung dich PVP K30 vao hon
hop da hap phu SNEDDS rosuvastatin & trén
tron dén déng nhat; Sy so bd hon hop thu
dugc & nhiét do 50-60 °C trong khodng thoi
gian khao sat; Xat hat qua ray 1000 um; Say
hat thu dugc & nhiét dé khao sat dén dd am
2 % -5 %; SUa hat qua ray 800 pm va 180 pm.
COom thu dugc danh gia dac tinh cta hat va
nano nhl tuong tao thanh.

Nghién min ta dugc tron, rdy qua ray 180
um; Tron déu hat SNEDDS rosuvastatin vdi ta
dugc tron trén thiét bi tron 1ap phuong
ERWEKA; Sau d6, dong thudc vao nang bang
phuong phap thé tich trén thiét bi déng nang
tu déng NJP1200-2.

Phuong phdp ddnh gid

- Danh gia cd6m SNEDDS rosuvastatin
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SNEDDS ran dugc nhi héa nhu sau: can
chinh xac mét lugng cém SNEDDS tuang ting
vGi 150 mg rosuvastatin vao c6c dung tich 100
ml, thém 20 ml nudc, khudy ti & téc dé 100
vong/phut trong 5 phut. Cho vao binh dinh
muc 50 ml, thém nudc viia dd. BE lang, loc qua
mang loc 0,45 um thu dugc nano nh tuong.

Pha mau trong dung méi acetonitril:nuéc
(25:75, tt/tt) dén nbng dé rosuvastatin khoang
12 pg/ml. Banh gia cac chi tiéu: dinh lugng ham
lugng dugc chat, hiéu suat nano nhi tuong
hda, ty lé dugc chat trong pha dau, kich thudc
giot (KTG) va phan b6 kich thudc giot nano nha
tuang (PDI), chi s6 Carr theo phuong phap da
céng bé trong nghién ctiu bao ché hé tu nano
nhi héa rosuvastatin ran [5].

« Xac dinh d6 &m

Pd dm cla cdm dugc xac dinh theo
phuong phap xac dinh mat khéi lugng do lam
kho (theo phu luc 9.6, DDVN V) trén can xac
dinh d& am nhanh Sartorius MA 30.

« Phuang phap chup kinh hién vi dién ti
truyén qua (TEM)

Nano nhi tuong dugc nho lén lugi dong,
dé khé tu nhién, sau d6 dugc ma phd vang réi
dem soi dudi kinh hién vi dién ti truyén qua
JOEL, Nhat Ban.

« Ty 1é hat c6 kich thudc 180-800 um

Pudgc tinh bang ty 1é khéi luong hat kich
thudc 180-800 um (g) va khoi lugng nguyén
liéu ban dau trir lugng nuéc trong dung dich
ta dugc dinh (g).

« Déng déu khéi lugng vién: Theo Dugc
Pién Viét Nam V (DBVN V)

«Dong déu don vi liéu

Lam theo phuong phap dong déu ham
luong (phu luc 11.9, DBVN V)

Dung dich th: Chuyén 1 vién vao binh
dinh muc 100 ml, lac siéu &m hoa tan trong
dung méi pha mau acetonitril:nuéc (25:75,
tt/tt). Dinh lugng mau bang phuong phap
HPLC [2]. Tinh gia tri chdap nhan AV.

+ Do hoa tan vién nang cing

Diéu kién th{ hoa tan [8]: thiét bi thir hoa
tan canh khuay, c6 gio lam chim vién 50
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vong/phut; méi trudng 900 ml dung dich
dém citrat 0,05M pH 6,6; nhiét d6 37+ 0,5°C;
thdi gian tha hoa tan 30 phut.

«Tap chat lién quan: Theo chi tiéu tap chat
lién quan, chuyén luan vién nén Rosuvastatin,
dugc dién My USP 42 [8].

«Danh gid tuong duong hoa tan in vitro vGi
thu6c chiing Crestor®

Thuoc ching: Crestor® 10 mg (vién nén
bao phim rosuvastatin 10 mg); S6 16: RE683;
Ngay san xuat: 07.11.19; Han duing: 07.11.21;
Nha san xuat: IPR Pharmaceuticals Inc., My.
Vién nén Crestor® 10 mg c6 cau truc la hé
phan tan ran véi chat mang polyme HPMC.

Thiét bi th&r d6 hoa tan canh khuay, c6 gio
lam chim vién 75 vong/phat; moi trudng 900
ml dung dich dém pH 1,2; pH 4,5; pH 6,8; nhiét
do 37+ 0,5 °C; thoi gian thu hoa tan 15 phut.
M&i moi trudng thi riéng biét 12 vién nang
cuiing SNEDDS rosuvastatin 10 mg va 12 vién
thu6c ching Crestor® 10 mg.

Pinh lugng dugc chat trong mau thi hoa
tan dugc thuc hién theo phuong phap HPLC
[8]: Thiét bi HPLC Shimadzu, pha déng la hén
hop acetonitril: nudc : acid phosphoric véi ty
|é 400 : 600 : 1 (tt/tt); c6t C18 (250 mm x 4,6
mm, 5 um); detector UV tai budc séng 242
nm; téc d6 dong 1,5 ml/phut; thé tich tiém
mau 20 pl.

Phuong phdp xt ly sé liéu

Cac két qua thu dugc sé dugc xt ly théng
ké v&i su ho trg cla phan mém Excel 2010 va
dugc trinh bay dudi dang TB + SD hodc TB +
RSD trong d6 TB la gia tri trung binh, SD la d6
léch chuan, RSD la d6 léch chuan tuang doi.

Két qua nghién cov

Khdo sdt cdc théng sé ky thudt cia giai
doan hép phu SNEDDS rosuvastatin

Khé khan 16n nhat khi héa ran cac hé
SNEDDS néi chung la sau khi dugc hap phu
lén cac chat mang ran phai dam bao gitr dugc
dac tinh tu nha hoéa cda hé, tao ra dugc nh
tuang nano vdi hiéu suat nap dugc chat trong
cac giot dau nano 6n dinh. Ngoai anh hudng
cla ta dugc [5], cac dac tinh da néu chiu anh
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Bdng 2. Bdc tinh khéi bét sau qud trinh hdp phu SNEDDS rosuvastatin cua cdc 16 (n=7)

j L6 01 L6 02 L5 03
Két qua
5 phat 6 phut 7 phat 6 phat 6 phat
Ham Iugng TB (%) 2,69 2,74 2,77 2,70 2,72
RSD (%) 415 1,89 171 176 1,85
KTG (d.nm) 2251+054 | 21,25+0,18 | 2046+174 | 2505+051 | 21,22+0,65
PDI 0248+0,13 | 0224+015 | 02204009 | 0276+007 | 0271+0,08
:",fa“(o/:;‘at nano nhii tuong | o000, 154 | 97534172 | 9914+124 | 98614157 | 9854217

hudng rat nhiéu bai cac théng sé ky thuat
trong qua trinh bao ché. Vi vay, khi xay dung
quy trinh bao ché, cac dac tinh phan anh vé
kha nang tu nano dugc chu trong khao sat.

Trong giai doan hap phu SNEDDS
rosuvastatin, thiét bi dugc van hanh & téc do
canh tron la 7 Hz, canh cat la 7 Hz cho thay khéi
bét dugc nhao tron tot nhat. Do vay, khao sat
thdi gian nhao tron & cac khoang thdi gianla 5
phut, 6 phat, 7 phat. Lay mau & 7 vi tri khac
nhau. K&t qua danh gia dac tinh khéi bot trong
cac mau dugc trinh bay & bang 2.

Két qua khao sat thai gian nhao tron & 16
01 trong bang 2 cho thay thai gian nhao tron
5 phut chua da dé khéi bot dat chi tiéu vé do
phan tan dong déu ham lugng dugc chat
(RSD > 2 %). Sau 6 phut va 7 phut nhao tron,
khéi bot thu dugc kho tai, dong nhat,
SNEDDS dugc hap phu va phan tan déng
nhat trong khéi bot véi RSD < 2 %. Cac dac
tinh clla nano nh(i tuong tao thanh c6 KTG va
PDI dat yéu cau, hiéu suat nano nhi tuong
hda cao (> 95 %). Do d6, chon thai gian nhao
tron dé hap phu SNEDDS rosuvastatin la 6
phut. Tién hanh bao ché& 16 02 va 03 theo cac
théng s6 da lua chon nhu 16 01 cho thay, khéi
bét thu dugc kho toi dong nhat, két qua danh
gia ctia 16 02 va 16 03 nhu trinh bay trong
bang 2, cho thay RSD déu nho hon 2 %, nano
nhl tuong tao thanh dat yéu cau. Nhu vay,
nhao trén hap phu SNEDDS & t6c d6 canh
tron la 7 Hz, téc d6 canh cét la 7 Hz trong thoi
gian 6 phut dam bdo chi tiéu d6 phan tan
dong déu ham luong dugc chat cliing nhu kha
nang tu nhi hoéa ctia SNEDDS ran tao thanh.

Khdo sdt cdc théng sé ky thudt ctua giai
doan nhao dm

Van hanh thiét bi & cac toc d6 khac nhau,
nhan thdy & toc d6 canh tron 1a 9 Hz, canh cat
la 12 Hz, két hop théi khi thi khéi bot dugc
nhao tron tot nhat. Do d6, khao sat thai gian
nhao 4m & 5 phut, 6 phut, 7 phat. Ldy mau &
7 vi tri khac nhau. Két qua phan bé dong déu
am dugc trinh bay & bang 3.

Bang 3. Két qua déng déu dm cua cdc 16 sau
giai doan nhao dm (n=7)

) L6 01 L602 | L5603
Két qua
5phut | 6 phut | 7 phat | 6 phat | 6 phut
DOAMTB (%) | 22,73 | 22,69 | 22,98 | 24,07 | 23,00
RSD (%) 845 1,64 1,56 1,94 1,93

Két qua khéo sat thai gian nhao am & 16
01 cho thdy thai gian nhao dm 5 phut chua
da dé phan bé dong déu am (RSD = 8 %)
trong khéi bot ching té lugng ta dugc dinh
chua dugc tron déu. Cac muc thoi gian nhao
am 6 phut va 7 phat déu dam bao phan bé
déng déu am va khong co su khac biét dang
ké vé muc phan bé am (RSD < 2 %). Vi vay,
chon thai gian nhao am la 6 phut. Tién hanh
bao ché 16 02 va 03 theo cac théng sé da lua
chon nhu 16 01 va danh gia chi tiéu d6 phan
tan déng déu am trong khdi bot cha hai 16
thu dugc. Két qua & bang 3 cho thay am cua
16 02 va 16 03 phan b6 déng déu trong khéi
bot v6i RSD < 2 %.

Khdo sdt thoi gian sdy so bé

Khao sat thai gian sdy so bo & nhiét dé 50-
60 oC. Két qua danh gia ty 1& hat c6 kich thudc
180-800 um dugc trinh bay & bang 4.
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Bdng 4. Két qua khdo sdt thoi gian sdy so bo

(n=3)
Chitiéu Thai gian sdy so bd (TB + SD)
15 phut 30 phut 45 phat
Tyléhat (%) | 83,23+1.21 | 67,55+0,94 | 74,19+1,13

Két qua khao sat cho thay, thoi gian sdy so
bd 15 phut cho ty € hat cé kich thudc 180-800
um |6n nhat. Trén co s& két qua khao sat, chon
thai gian sdy so bo la 15 phut.

Khdo sdt cdc théng sé ky thudt cua giai
doan sdy khé

Tién hanh danh gia dac tinh cém & cac nhiét
d6 say khac nhau: 50 °C, 60 °C, 70 °C dén khi
dat d6 am yéu cau la 2 % - 5 %. Két qua khao
sat dac tinh ctia c6m va nano nhi tuong tao

thanh dugc trinh bay & hinh 1 va hinh 2, d6 thi
kich thudc giot & hinh 3 va hinh 4.

Két qua do KTG va PDI & hinh 3 va hinh 4
cho thdy, 6 cac nhiét do va thaoi gian khao sat,
kich thudc giot dau déu nho hon 200 nm,
phan bo kich thudc giot dong déu (PDI < 0,3).
Két qua chup TEM & hinh 4 thé hién KTG dau
¢4 hinh cau va phu hgp véi kich thuéce giot do
dugc trén may Zetasizer ZS 90.

Két qua danh gia hiéu suat nano nhi
tuong hda clia cac mau déu dat trén 95 %. Tuy
nhién, két qua & hinh 2 cho thay, khi khao sat
nhiét d6 va thai gian sdy 16 01 & nhiét d6 70
°C, ham lugng dugc chat trong hat giam so
vGi cdc mau sdy ¢ 50 °C hoac 60 °C. Chiing to
& nhiét do 70 °C mot phan dugc chat da bi
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Hinh 1. D6 thj biéu dién kich thudc giot va PDI
cua nano nhi tuong tgo thanh

Size (d.nm): % Intensity Width {d.nm):
Z-Average (d.nm). 2052 Peak1: 2219 954 8.564
pdr: 0210 Peak 22 3973 48 1088
Intercept: 0.949 Peak 3:  0.000 0.0 0.000

Result quality : Good

Size Distribution by Intensty

Intensity (%)

0.1 1 10 100 1000 10000
Size (@.nm)

Record 721: 851

Hinh 3. Phdn bé kich thudc giot theo
cudng do
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Hinh 2. Bé thi biéu dién ham luong duoc chdt
va ty lé duoc chdt trong pha ddu ctia nano
nhd tuong tao thanh

Hinh 4. Hinh anh chup TEM cta nano
nhd tuong



Nghién ctiu Dugc & Thong tin thudc 2022, Tap 13,56 2, trang 16-23

phan hudy. Ngoai ra, mau cém say kh6 670 °C
khi nh{ héa tao nano nhii tuong cé ty Ié dugc
chat trong pha dau bi gidam. Trén co sG két qua
khao sat, nhiét d6 say hat dugc chon la 60 °C,
trong thai gian 6 gid, dé€ dam bao chat lugng
hat va tiét kiém thai gian bao ché. Tién hanh
bao ché 16 02 va 03 theo cac théng s6 da lua
chon nhu16 01 va danh gia ham lugng cla hat
va dac tinh clia nano nhii tuong tao thanh cta
hai 16 thu dugc. K&t qua hiéu suat nano nhi
tuang hoéa cla ca 2 16 déu dat trén 95 %, trén
hinh 1 va hinh 2 cho thay 16 2 va 16 3 déu dat
yéu cau vé ham lugng va dac tinh cla nano
nh{ tuong tao thanh.

Khdo sdt cdc théng sé ky thudt trong giai
doan trén td duoc tron

Van hanh thiét bi & cac téc d6 khac nhau,
nhan thay & téc do 30 vong/phut thi qua trinh
tron ta dugc tron dugc tién hanh tot. Vi vay,
khao sat thdi gian tron sau cac khodng thai
gian 1a 5 phut, 7 phat va 9 phat. Két qua danh
gia dac tinh hén hop sau khi tron ta dugc tron
dugc trinh bay trong bang 5.

Két qua khao sat cho thay, thai gian trén 5
phut chua du dé khéi hat dat dugc chi tiéu do
phan tan dong déu ham lugng dugc chat
(RSD > 2 %). Thoi gian tron tu 7 phat tré di
giup khoi hat dugc nhao tron t6t hon va dat

dugc chi tiéu do phan tan dong déu ham
lugng dugc chat. Ngoai ra, cac dac tinh cta
nano nh{l tuong tao thanh khéng c6 su khac
biét dang ké so vai com truéce khi tron ta dugc
tron va déu dat cac yéu cau dé ra. Vi vay, lua
chon thdi gian tron ta dugc tran la 7 phut véi
téc do tron cla thiét bi tron lap phuong la 30
vong/phut.

Khdo sdt cdc théng sé ky thudt cua giai
doan dong nang

Két qua danh gia dao dong khéi lugng
déng nang cua 3 16 & cac thoi diém dau, gia,
cubi 16 dugc trinh bay trong bang 6.

Két qua bang 6 cho thay ca 3 16 thudc nang
cing SNEDDS rosuvastatin 10 mg bao ché &
qui md 10.000 vién déu dat yéu cau vé dong
déu khéi lugng dong nang.

Két qua danh gia chat lugng thudc nang
cing SNEDDS rosuvastatin 10 mg bao ché
dugc thé hién trong bang 7.

Trén co s& tham khao tiéu chuan chuyén
luan vién nén Rosuvastatin clia Dugc dién
USP 42 [8], c6 thé thay cac 16 thubc bao ché
c6 chat lugng 6n dinh va dat yéu cau dé ra.

Tuong tuong hoa tan tan in vitro gilra
thudc bao ché va thuéc chiing Crestor®

Két qua danh gia dé hoa tan in vitro clia
vién nang cung SNEDDS rosuvastatin 10 mg

Badng 5. Bdc tinh hén hop sau khi trén td duoc tron (n=7, TB + SD)

L61 L62 L63
bactinh 5 phat 7 phut 9 phat 7 phat 7 phut
Chi sé Carr (%) 16,67 + 0,05 16,12 0,09 16,01 £0,08 | 16,41+0,08 |16,60+0,11
Ham luong dudc chat (%) 2,65 + 0,08 2,67 +0,04 2,68+0,04 | 267+0,05 | 2,65+0,05
RSD (%) 3,05 1,66 1,63 1,94 1,78
Hiéu suit nano nhii tuong héa (%) | 97,90 + 1,82 98,33+ 1,70 98,18+ 1,48 | 97,64 1,81 | 98,33 +2,02
Ty lé dugc chit trong pha dau (%) 82,11 £ 0,40 82,74+ 1,00 81,92+0,87 | 82,40+1,08 | 82,00+ 1,37
Bdng 6. Khéi lugng déng nang cta 03 16 bao ché (n=10)
Khéi lugng vién (mg)
Thai diém L6 1 L62 Lé3
Pau Gilra Cuéi Pau Gilfa Cuéi Pau Giira Cuéi
T8 3944 | 4023 4237 399,9 409,8 389,0 407,8 392,2 416,8
RSD (%) 1,78 1,87 2,04 1,75 2/48 2,27 3,04 2,40 3,12
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Bdng 7. Bdnh gid chdt luong vién nang ciing SNEDDS rosuvastatin 10 mg cta 3 16

Chi tiéu L6 01 L6 02 L6 03 Yéu cau
Ham lugng dugc chat (%) 101,65+ 1,28 104,67 £ 0,89 103,56 £ 1,12 90-110%
Poéng déu don vi liéu (AV, %, n=10) 3,22% 531% 4,75% <15%
Do hoa tan sau 30 phut (%, n = 6) 95,55+ 3,68 96,17 £ 2,74 96,84 + 2,31 >85%
Tap chat lién quan Pat Pat Dat *

(¥): Rosuvastatin ketone < 2,1%; rosuvastatin lactone < 1,5%; tung tap khdc < 0,2%,; téng tap <

3,6%.
Bdng 8. Két qua so sdnh dé hoa tan in vitro
Phan tram hoa tan trung binh x SD (%) (n=12)
Méi truong
L6 01 L6 02 L6 03 Crestor’ 10 mg
pH1,2 92,11 +£2,94 95,62+ 5,11 96,82 £ 2,90 97,82 + 2,46
pH4,5 93,28 + 2,66 99,80 + 5,03 99,55 £ 2,36 98,44 + 3,14
pH6,8 92,70 £ 4,62 99,53+ 1,96 99,51 £ 1,91 103,25+ 2,25

trén 3 16 bao ché va vién thuéc ching
Crestor® 10 mg dugc trinh bay trong bang 8.

Két qua danh gia dé hoa tan in vitro tai thdi
diém 15 phut, phan tram hoa tan trung binh
clia 316 vién nang ciing SNEDDS rosuvastatin
10 mg va vién thu6c chiing Crestor® 10 mg
déu I6n hon 85 %. Vi vay, vién thir cé do hoa
tan in vitro tuong duong véi vién thubc
ching Crestor® 10 mg trong cd ba méi trudng
pH 1,2; pH 4,5; pH 6,8.

Trong qud trinh nghién cdu Ung dung
SNEDDS rosuvastatin vao dang thu6c nang
cuing can lua chon dugc cac théng sé ky thuat
phl hgp cua ting giai doan bao ché sao cho
hén hop dong nang sau khi héa ran van git
dugc cac dac tinh co ban clia hé nano tu nh
héa nhu kich thuéc nano cua giot dau trong
nh tuong, phan bé KTG, hiéu suat nano nhi
tuong hda va ty Ié dugc chat trong pha dau.
Cac két qua khao sat cho thay, cac thong sé
da khao sat déu anh hudng téi cac dac tinh
cOm thu dugc.Theo cach da hoa ran SNEDDS
rosuvastatin tao ra com khé toi, cé kha nang
tron chay tét dugc danh gia cac chi tiéu chat
lugng dat yéu cau vé KTG, PDI, hiéu suat nano
nhi tuong hda I6n hon 90 %, ty 1é nano nhi
héa 16n hon 80 % [5]. Nhung khi ing dung
vao vién nang cung vdi ¢ 16 tang lén, cac
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thong sé quy trinh bao ché sé anh hudng téi
chat lugng cla vién [1], [6], [7]. Vé thai gian
nhao trén cho thay, véi c& 16 nghién cdu, néu
thoi gian nhao tron chua dua, khoi bét sé
khong dat dugc su dong déu & cac vi tri khac
nhau cla thiét bi tron. Két qua khao sat cling
cho thay, thai gian sdy sa bo 15 phut cho ty |é
hat kich thudc 180-800 um I&n nhat, khi kéo
dai thai gian sdy 1én 30 va 45 phat thity & hat
kich thuéc 180-800 um gidm xudng, do thoi
gian 15 phat du dé bé mat hat se lai, khi dé
thai gian sdy lau hon sé tao diéu kién dé tao
ra nhiéu cau néi ran hon, do d6 dem ray suia
hat sé tao ra nhiéu hat min. Ngoai ra, khi tang
nhiét do say hat lén 70 oC ham lugng dugc
chat trong hat giam so vGi cdc mau sdy 6 50
°C hoac 60 °C, chuing té & nhiét d6 cao mot
phan dugc chat da bi phan huy. Diéu nay phu
hap véi nghién ctu vé dugc chat rosuvastatin,
khi nhiét d6 tang, dugc chat rosuvastatin cé
su phan hay [10]. Sau khi hoa rédn véi cac
théng sé ky thuat phu hop da dam bao kich
thudc giot clla nano nha tuong tao thanh sau
tu nhi héa < 50 nm véi PDI < 0,3.

K&t qua danh gia trén ca 3 16 vién nang
cuing SNEDDS rosuvastatin 10 mg cling cho
thay chi tiéu tap chat dat yéu cau theo chuyén
ludn vién nén Rosuvastatin cta Dugc dién
USP 42 [8], thuc té cling c6 mot s6 nha bao
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ché&kho khan khi kiém soat dugc tap chat lién
quan, diéu nay cho thay quy trinh bao ché da
xay dung dong nhat va dat yéu cau chat
lugng san pham.

Crestor® la ché pham thudc phat minh c6
sinh kha dung t6t do dugc iing dung céng
nghé tao hé phan tan ran trudc khi dua vao
vién nén. Chinh vi vay, Crestor® dugc chon la
ché pham thuéc ching trong danh gia tuong
duong sinh hoc, day cing chinh la ly do
nghién ctu chon ché phdm nay lam thudc
ching d€ danh gia tuong duong hoa tan in
vitro trong cac moi trudng pH khac nhau dé
tién lugng dugc két qua danh gia tuong
duong sinh hoc trong budc tiép theo.

Két lvan

Nghién ctiu da xay dung dugc quy trinh bao
ché thu6c nang cling SNEDDS rosuvastatin 10
mg & quy mo 10.000 vién/I6 trén ca s& khao
sat, lua chon cac thong so ky thuat phu hgp
cUa ting giai doan bao ché, bao gom: téc d6
va thai gian nhao trén giai doan hap phu

SNEDDS rosuvastatin, tao hat uét trén thiét bi
nhao trén va tao hat cao toc; nhiét d6 va thoi
gian say hat so b9, sdy khé hat; téc d6 va thoi
gian tron ta dugc tron trén thiét bi tron lap
phuong. Cac 16 thuéc bao ché vién nang cling
SNEDDS rosuvastatin 10 mg déu dat yéu cau
chat lugng dé ra, tuong duong hoa tan in vitro
vGi thudc phat minh Crestor® cing ham lugng,
thuéc dong nang dam bao dugc déc tinh clia
hé nano tu nhi hoa.

Loi cdm on

Nghién ctu nay duoc tai trg béi chuong trinh
“Nghién ctu ung dung va phdt trién céng nghé
tién tién phuc vu bao vé va chdm séc stc khée
céng déng” trong dé tai “Nghién ctru bao ché
vién nang SNEDDS rosuvastatin. Md sé
KC.10.34/16-20.

Trong quad trinh thuc hién, nghién ctiu con
nhdt dugc su hé tro, gitp dé tircéng ty C6 phan
Dugc phdm Fresh Life. V5 16 25+26+29, cum
céng nghiép An Xd, phudng My Xd, thanh phé
Nam Binh.
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