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Abstract: This study develops the in-house specifications of self-nanoemulsifying drug delivery
system (SNEDDS) containing rosuvastatin based on the following criteria: description,
identification, droplet size (<200 nm) and polydiversity index (not more than 0.3), drug proportion
in the oil phase (> 90.0%), assay (> 95.0% and <105.0% of the labeled amount of rosuvastatin
(C22H28FN306S). The criteria were validated and the results were suitable for identification and
determination of rosuvastatin in SNEDDS. Additionally, the results of the stability study show that
the rosuvastatin SNEDDS met the criteria of description, droplet size, PDI, assay and drug rate in
the oil phase for 12-month storage under the long-term condition (12 months) and 6 months on
accelerated condition.

Keywords: Rosuvastatin, SNEDDS, specification, droplet size, entrapment efficiency.

* Corresponding author.
E-mail address: giangvtt@hup.edu.vn

https://doi.org/10.25073/2588-1132/vnumps.4254
31



32

P.T. Nghia et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 36, No. 4 (2020) 31-40

Xay dung tiéu chuan chat lugng va nghién ctiru d6 6n dinh hé

nano tu nhii hoa rosuvastatin

Phan Thi Nghial?, Tran Thi Hai Yén?, Vi Thi Thu Giang™”*
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Nhan ngay 18 thang 6 ndm 2020
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Tém tat: Rosuvastatin chi yéu dugc sir dung dudong udng dé diéu tri ting cholesterol mau, ting
triglycerid mau va xo vita ddng mach, co sinh kha dung dudng udng thap (khoang 20%) do thube
kém tan trong nudc. Vi vay, mot s6 nha nghién ctru cuia Truong Pai hoc Dugc Ha Noi da bao ché
dugc hé nano ty nhii hoa rosuvastatin Vi cac thanh phan pha dau 1a Capryol 90, chit dién hoat 1a
Cremophor RH 40 va chét ddng dién hoat 1a polyethylen glycol 400. D& danh gia chit luong va do
on dinh cua hé nano tu nhii hoa da bao ché, trong nghién ctru ndy, chung t6i da xay dung dugc tiéu
chuén chat lwong cta hé nano tu nhii hoa chira rosuvastatin gdm céc chi tiéu: hinh thirc, dinh tinh,
kich thuéce giot (KTG) ctia nano nhil twong sau khi ty nhit héa véi nuée (KTG < 200 nm) va phéan
b kich thudc giot (PDI < 0,3), ty 1¢ duoc chat trong pha dau (> 90,0%), dinh lugng (ham luong
rosuvastatin (C22HzsFN3OsS) trong hé nano tw nhii hoa phai dat tir 95,0% dén 105,0% ham lugng
ghi trén nhan). Cac chi tiéu néu trén da duoc tham dinh va phu hop dé p dung trong dinh tinh, dinh
luong ham lugng rosuvastatin trong ché pham. Ngoai ra, két qua nghién ciru d6 6n dinh cho thay
SNEDDS rosuvastatin dat céc chi tiéu chat lwong vé hinh thirc, ham lugng, kich thudc giot, phan bd
kich thude giot va ty 1€ dugc chat trong pha dau trong 12 thang bao quan & didu kién dai han va 6
thang bao quan & diéu kién 130 hoa cap toc.

Tir khéa: Rosuvastatin, hé nano tu nhii hoa, tiéu chudn chét luong, kich thudc giot, ty 1€ duoc chét
trong pha dau.

1. Mé& dau

Rosuvastatin ¢ ché canh tranh enzym
HMG-CoA reductase, c6 tac dung giam
cholesterol va LDL. Ngoai tic dung ha
cholesterol, rosuvastatin cai thién ndi mo6 chirc
ning, ting cudong su 6n dinh cta cac mang xo
vira dong mach va tc ché phan ng viém ciing
nhu huyét khdi trong thanh dong mach.
Rosuvastatin chii yéu dugc st dung dudng udng
dé didu tri ting cholesterol mau, tang triglycerid
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mau va xo vita dong mach. Tuy nhién
rosuvastatin ¢ sinh kha dung duong udng thap
(khoang 20%) do thudc kém tan trong nude [1].
C6 nhiéu bién phap da dugc stir dung dé lam tang
d6 tan va sinh kha dung cua rosuvastatin, trong
sd cac phuong phap di duoc str dung, hé nano ty
nhii héa (SNEDDS) dugc nghién ctru phd bién
va mang lai hi€u qua cai thién sinh kha dung
dang ké [2,3]. Vi vay viéc phat trién SNEDDS
rosuvastatin la can thiét dé tang sinh kha dung
dudng ubng, ting hidu qua diéu tri va giam tac
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dung khoéng mong muén cia thuéc. SNEDDS
chira céc ta dugc dau, chit dién hoat va chat déng
dién hoat, khi phan tdn vao nudc thanh cac giot
nhii trong dau trong nudc kich thuge ¢d nano.
Do chua c6 tiéu chuan cu thé cho mot SNEDDS,
nén viéc danh gia cac chi tiéu chat luong cho
SNEDDS chua day dii. Dya vao trang thiét bi
hién c6 va tham khao mot sd tiéu chi da duoc cac
tac gia cong bo [4,5], nghién ciru nay duoc thuc
hién v6i muyc tiéu xay dung duoc tiéu chuén chét
lugng va danh gia do on dinh cho SNEDDS
rosuvastatin.

2. P6i twong va phwong phap nghién ctru
2.1. Nguyén liéu

Chét chuén rosuvastatin calci cua Vién kiém
nghiém thudc Thanh phé HO Chi Minh (ham
luong 95,6% nguyén trang, 16: QT182 040817).
Rosuvastatin calci dat tiéu chuin nha san xuét
duoc cung cép boi Enaltec, An do. SNEDDS
rosuvastatin dugc bao ché tai Trudong DPai hoc
Dugc Ha Noi. Acetonitril (ACN), methanol
(MeOH) dat tiéu chudn HPLC mua tir nha san
xudt Fisher Scientific, My.

2.2. Thiét bi, dung cu

Cac thiét bi phan tich dwoc quan 1y va hiéu
chuin theo cac quy dinh cua ISO/IEC 17025 va
GLP bao géom hé thong HPLC Shimadzu, Nhat
Ban; sir dung c0t silica gel pha ddo Phenomenex
C18 (4,6 x 250 mm, 5 um). May do quang phd
UV-VIS, Shimadzu, Nhat Ban. May do kich
thudc tiéu phan Zetasizer NanoZS90, Anh. Mot
s thiét bi khac duoc sir dung 13 can phan tich 5
s (Metller — Thuy S§), d6 chinh xac d = 0,01
mg, may loc nudc va cac dung cu thiy tinh can
thiét. Cac thiét bi déu duoc bao tri, hiéu chuan
dang qui dinh.

2.3. Phuong phap nghién ciru

Quy trinh dinh lugng va quy trinh xac dinh
ty 1& dugc chit trong pha du di dugc xay dung
va thim dinh theo huéng dan cua Hoi nghi quoc
té hoa hop cac thu tuc dang ky dugc pham sir

dung cho con nguoi (ICH) [6]. Cac chi tiéu can

tham dinh g{)m: dd thich hgp hé thong, tinh dac

hiu, do tuyén tinh, d6 ding, d6 chinh xac.
Dung moi: ACN- nudc voi ty 16 25: 75 (tt/tt)
2.3.1. Pinh luvong rosuvastatin

Rosuvastatin dugc xac dinh ham lugng bang
phuong phap sic ky 16ng hiéu ning cao ghép dau
dod chudi diode (HPLC-DAD).

Dung dich chudn: can chinh xac khoang 50
mg chuan rosuvastatin vao binh dinh mic 100
ml, hoa tan béng 70 ml dung méi, l4c siéu 4m 10
phut, 1am ngudi vé nhiét d6 phong. B sung vira
du dén vach bang dung méi, lic déu. Hat chinh
x&c 3 ml dung dich trén cho vao binh dinh murc
10 ml, bé sung vira du voi dung méi, lic déu, rdi
tiém vao hé thong sic ky.

Dung dich thir: can chinh xac khoang 0,3 g
SNEDDS vao binh dinh mic 20 ml. Thém 15 ml
dung mdi vao lic déu, lic siéu am trong 10 phat,
lam ngudi vé nhiét d6 phong. B sung vira du véi
dung méi, lic déu. Hit chinh xac 1 ml dung dich
thir trén cho vao binh dinh mirc 10 ml, b sung
vira du bing dung méi, lic déu, loc qua mang loc
0,45 pm roi tiém vao hé thong sic ky.

2.3.2. Pinh tinh

Duogc chit rosuvastatin dugce dinh tinh theo
phuong phap dinh lugng rosuvastatin, diéu kién
tién hanh twong ty nhu d3 md ta trong phuong
phap dinh luong rosuvastatin, pic chinh trén sic
ky d6 cua dung dich thir phai co thoi gian luu
tuong ing va4i thoi gian luu cia pic rosuvastatin
trén sac ky d6 cua dung dich chuan.

2.3.3. Xdc dinh ty Ié rosuvastatin trong pha dau

Ty 1& duoc chét trong pha dau dugc xac dinh
trén co s& dinh lugng duogc chét trong nano nhil
tuong va trong pha nudc bing phuong phap do
quang pho tir ngoai kha kién (UV-VIS). Cu thé
nhu sau:

Dung dich chuén: can chinh xac khoang 37,5
mg chuin rosuvastatin vao binh dinh mirc 50 ml,
hoa tan bang 35 ml dung méi, lic siéu 4m 10
phut, 1am ngudi vé nhiét d6 phong. B sung vira
du dén vach bang dung méi, lic déu. Hat chinh
x&c 1 ml dung dich trén cho vao binh dinh mirc
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25 ml, b6 sung vira du véi dung moi, lac déu. Hut
chinh x4c 4 ml dung dich chuan thu duge cho
vao binh dinh méc 10 ml, bd sung vira du voi
dung moi, lic déu.

Dung dich thu: cén chinh x4c khoang 1,2 g
hé nano tu nhii hoa rosuvastatin cho vao coc ¢
mo 20 ml, thém 5 ml nudc, khudy tir 50
vong/phut trong 3 phit. Chuyén toan bd dung
dich trong cbc vao binh dinh muc 10 ml, trang
cbc v&i nude, rdi cho vao binh dinh muc, bd sung
nudce dén vach.

Dinh luong dugc chat trong nano nhii twong;
hat chinh xac 1 ml dung dich thir cho vao binh
dinh mirc 20 ml, b6 sung vira du bang dung méi.
Hut chinh xac 1 ml dung dich thu dugc cho vao
binh dinh mtrc 50 ml, bo sung vira dii bang dung
mdi, roi do d6 hép thu quang.

Dinh lugng duoc chat trong pha nude: hit
chinh xac 3 ml dung dich thir vira tao thanh vao
ong ly tdm siéu loc Amicon Ultra — 4 10000
NMWL, ly tam & toc d6 2000 vong/phiit trong 2
phut, thu duoc pha nudc & phia dudi éng. Hut
chinh xac 0,1 ml pha nudc cho vao binh dinh
mirc 10 ml, bd sung vira dii bang dung moi, roi
do d6 hip thu quang.

Ty 1é dugc chat trong pha dau (%) dugc tinh
theo cong thirc sau:

Ty 1é duoc chat trong pha dau (%) =

(X nano nhii twong — X pha nudc) x 100

X nano nhil tuong

Trong do:

X nano nhii tuong 13 luong dugc chat trong
nano nhii tuong (mg);

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

2.3.4. Do kich thuwoc giot nano nhil twong

Cén mdt luong khoang 1,2 g hé nano tu nhii
hoéa rosuvastatin cho vao cdc c6 moé 20 ml, thém
5 ml nude, khudy tir 50 vong/phut trong 3 phit.
Chuyén toan bd dung dich trong cc vao binh
dinh mtrc 10 ml, trang cbc voi nude, rdi cho
vao binh dinh muc, bd sung nudc dén vach.
Hut chinh x4c 4 ml dung dich thu dugc cho vao
binh dinh mtrc 10 ml, b6 sung vira du véi nude,
lac déu.

Po kich thudc giot va phan bd kich thudc
giot dugc xac dinh b?mg phuong phap tan xa anh
sang dong. Str dung thiét bi phan tich kich thudc
hat Zetasizer ZS90.

2.35. D¢ on dinh ciia SNEDDS
rosuvastatin

SNEDDS rosuvastatin dugc bao quan trong
lo thity tinh trung tinh c6 nép day kin.

Panh gia do 6n dinh SNEDDS rosuvastatin
trén cac chi tiéu: hinh thirc, KTG, PDI, ty 1€ dugc
chat trong pha dau, ham luong rosuvastatin trong
SNEDDS.

Tién hanh nghién ctru d6 6n dinh cua
SNEDDS bao ché duoc bao quan ¢ diéu kién dai
han (30° C £ 2°C ; 75% + 5%) sau cac khoang
thoi gian 3 thang, 6 thang, 12 thang va diéu kién
130 hoa cap tdc (40°C £ 2°C, do am 75% + 5%)
sau cac khoang thoi gian 3 thang, 6 thang theo
céc chi tiéu chat luong da xay dung.

3. Két qua nghién ctru va ban luin

3.1. Xdy dung tiéu chudn chat lwong cho
SNEDDS rosuvastatin

Qua tham khao tai li¢u [4,5] két hop v6i dicu
kién trang thiét bi hién co, ching t61 da xay dung
dugc ti€u chuan chat lugng SNEDDS nhu sau:

Hinh thire: dung dich trong subt, ddng nhat,
khong co6 bot khi.

Dinh tinh: tién hanh nhu phuong phép dinh
lugng, pic chinh trén sac ky d6 cua dung dich thi
phai c6 thoi gian luu tuong Ung v6i thoi gian
lru cua pic rosuvastatin trén sac ky do cua dung
dich chuan.

Kich thudc giot va phan bd kich thudc giot
cua nhil twong hinh thanh sau khi ty nh{i hoa
SNEDDS rosuvastatin: kich thuéc giot phai
khong duogc 16n hon 200 nm va phan bo kich
thudc giot phai khong 16m hon 0,3.

Ty 1¢& dugc ghét trong pha dau: Ty 1& duoc
chat trong pha dau phai khong nhé hon 90,0%.

Dinh luwong: ham lwong rosuvastatin

(C22H28FN306S) trong hé nano ty nhil hoa
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phai dat tir 95,0% dén 105,0% ham lugng ghi
trén nhan.

3.2. Két qua tham dinh phirong phap dinh heong
rosuvastatin

Xac dinh diéu kién sic ky:
Tién hanh tiém sic ky dung dich rosuvastatin

chuan ndng d¢ 150 pg/ml trong dung mdi ACN:
nude voi ty 1€ 25: 75; cot sac ky silica gel pha

dao Phenomenex C18 (4,6 x 250 mm, 5 pum),
nhiét d¢ cot 40°C; pha dong ACN: nudc: acid
trifluoroacetic 1% voi ty 18 37: 62: 1 (tt/tt/tt); toc
d6 dong 1,2 ml/phit; thé tich tiém mau 20 pl; cai
dit budc song phat hién 1a 242 nm [7], dong thoi
quét phé hép thu trong khoang 200-800 nm; thoi
gian luu cua pic khoang 15 phut. Két qua pic can
xtng (c6 hé sb kéo dudi 1,0). Sic ky d6 va thong
sO pic thé hién trong Hinh 1 va Bang 1.
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Hinh 1. Sic ky dd dung dich rosuvastatin nong d6 150 pg/ml.

Bang 1. Thong s6 pic ¢ diéu kién sic ky da lya chon

Tén pic

Thoi gian luu (phut)

Heé s6 kéo dudi S dia ly thuyét

Rosuvastatin ~14,9

~1,0 ~13560

Bang 2. Két qua d¢ thich hop cua hé théng voi rosuvastatin

STT Thoi gian luu (phut) Dién tich (mAU.s) Hé s6 kéo dudi
1 14,941 6455293 1,050

2 14,910 6451753 1,050

3 14,911 6447420 1,050

4 14,904 6446513 1,051

5 14,901 6449152 1,050

6 14,889 6446564 1,051

Trung binh | 14,909 6449449 1,050

SD 0,017 3482 0,001

RSD (%) 0,12 0,05 0,05
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Hinh 2. Séic ky d6 cta mau placebo (A) va mau chuén (B).
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Hinh 3. Phé UV miu chuén (A) va phé UV mau thir (B).

3.2.1. B¢ thich hop hé théng

Tién hanh tiém sic ky lap lai 06 lan dung
dich chuén rosuvastatin nong do 150 pg/ml. Két
qué dugc trinh bay ¢ Bang 2.

Gia tri RSD cua thoi gian luu < 1,0% va dién
tich pic < 2,0%. Vi vay, tinh thich hop cua hé
thdng HPLC dat yéu cau dé tién hanh phan tich.

3.2.2. B¢ dac hiéu cua phwong phap

Trén sic ky d6 caa dung mdi pha mau va cua
mau placebo ¢ budc song 242 nm khéng xuat
hién pic c6 thoi gian luu tuong Ung Voi
rosuvastatin trén sic ky d6 cia mau chuan. Sic
ky d6 dung dich thir cho pic chinh ¢ thoi gian
lvu tuong wng voi thoi gian luu cua pic
rosuvastatin thu duoc tir sic ky d6 caa dung dich
chuan (Hinh 2). Phé UV cua pic chinh trén sic
ky d6 ciia dung dich thir ph hp vai phd UV cua
pic rosuvastatin trén sic ky do dung dich chuan
(Hinh 3).

Nhu vdy, phuong phdp dinh luong
rosuvastatin trong ché pham la dac hiéu.

3.2.3. Khodng tuyén tinh

Chuan bi dung dich rosuvastatin c6 nong do
500 pg/ml trong dung moi. Pha long dung dich
nay trong dung moi dé thu duoc day 5 dung dich
¢6 ndng do lan luot 1a 50, 100, 150, 200, 250
pg/ml. Khao sat sy trong quan gitta y (dién tich
pic) va x (ndng do) bang phuwong phap binh
phuong téi thiéu, két qua cho thiy c¢6 su tuong
quan tuyén tinh gitra ndng d6 va dién tich pic ddi
v6i rosuvastatin. Két qua phwong trinh hdi quy
la y = 42802,176x + 20161,200; hé sb twong
quan R = 1,0000. Nhu vdy, trong khoang nong
do dugc khao sat co sy twong quan tuyén tinh
chat ché gitra dién tich pic va nong d dung dich
v6i hé s6 twong quan bang 1.
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3.2.4. D¢ ding

Do dung dugc tham dinh bﬁng cach chuén bi
cac mau ¢ néng do 70%; 100%; 130% so voi
néng do dinh lugng trong nén mau placebo, moi
mirc néng do 1am 03 mau doc lap. Do ding dugc
tinh bang ty 1 phan trim giita néng do xac dinh
dugc tur thue nghiém so voi nong do 1y thuyét
cua dung dich chuan. M01 mutrc nong d6 can 3
binh chuan va placebo gdc ddc lap.

Két qua duoc trinh bay & Bang 3.

Ket qua thu dugc cho thay phuong phap dat
yéu cau véi gia tri 46 ding déu ndm trong khoang
100 £ 2% va gia tri RSD‘deu‘nho hon 2%, chung
to phuong phap dat yéu cau vé do dung.

Bang 3. Két qua do dung ctia phuong phéap dinh luong

Mau % thu hoi RSD (%)
70% (n=3) 99,68 1,08
100% (n=3) 99,26 0,56
130% (n=3) 99,18 1,01
Trung binh

(n=9) 99,37 0,82

3.2.5. B¢ chinh xac

bo lap lai: tién hanh phan tich dinh luong 6
méu thir c6 nong do dinh luong trong cing 1
ngay. Két qua duoc trinh bay ¢ Bang 4. Gia tr
RSD (%) két qua dinh lwong ham lwong hoat chat
c6 trong cac mau thir < 2,0 %. Do vay, phuong
phép dinh lugng dat yéu cau vé do lap lai.

Béng 4. Két qua d lap lai ctia phuong phép dinh luong

Mau Dién tich pic Keét qua dinh
thir (mAu.s) lugng (%)

1 6986477 103,14

2 6318320 101,87

3 7200849 102,91

4 6755633 102,29

5 6604428 100,63

6 6538610 102,41
Trung binh 102,21

RSD (%) 0,88

Do chinh xéc trung gian: tién hanh nhu “do
1dp lai”, nhung khac ngay, khac nguoi thuc hién.
Két qua dugc trinh bay ¢ Bang 5. Két qua cho
thdy gi4 tri RSD cua 12 mau déu nho hon 2%.

Nhu vay, phuong phap ddm bao do chinh xac véi
RSD cua d6 lap lai va do chinh xéc trung gian
déu nhé hon 2%.

Bang 5. Két qua do chinh x4c trung gian ciia phuong

phap dinh lugng

Ngay 1 | Ngay 2
STT K&t qua dinh Twong (%)
1 103,14 101,68
2 101,87 101,80
3 102,91 102,19
4 102,29 102,34
5 100,63 100,11
6 102,41 102,34
Trung binh (%) 101,98
(n=12)
RSD (%) (n=12) 0,85

3.3. Két qua tham dinh phwong phdp xdc dinh ty
1é digre chat trong pha dau

Xéc dinh diéu kién do quang:

Diéu kién do d6 hip thu cho chi tiéu ty 18
dugc chat trong pha dau: tién hanh do do hap thu
dung dich rosuvastatin chuan nong d6 12 pg/ml
trong dung m6i ACN: nudc véi ty 1€ 25: 75; cai
dit budc song 1a 242 nm, déng thoi quét phod hap
thu trong khoang 200-800 nm. Két qua do hap
thu dung dich khoang 0,5 Abs.

3.3.1. B¢ thich hop hé thong

Bang 6. Két qua do thich hop hé thong

STT Do hap thy

0,495

0,495

0,495

0,495

0,495

OO IWIN(F

0,495

Trung binh 0,495

RSD (%) 0,00

Do d6 hip thy ciia dung dich chuan 6 lan.
Ghi lai cac gia tri d0 h?ip thu. Két qué dugc trinh
bay ¢ Bang 6. Gia tri RSDag nip thy < 2,0 %, vi vy,
hé thong phu hop dé dinh lugng rosuvastatin
trong ché pham.
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3.3.2. B¢ dac hiéu cua phwong phap

Két qua cho thay, dung mdi pha mAau va miu
placebo déu khong hap thu tai budc song 242
nm. Pho UV ctia mau thir gidng véi phd UV cia
mau chudn rosuvastatin, cho cuc dai hip thu
tuong tu nhau.

Nhu vay, phuong phap xac dinh ty 1¢ dugc
chat trong pha dau 1a dic hiéu.

3.3.3. Khodng tuyén tinh

Chuén bi dung dich rosuvastatin co6 néng do
750 pg/ml trong dung moi. Pha lodng dung dich
nay trong dung moi dé thu duoc day 5 dung dich
c6 ndng do lan luot 1a 6, 9, 12, 15, 18 pg/ml.
Khao sat sy twong quan gitra y (d6 hap thy) va X
(nong do) bang phuong phap binh phuong t01
thiéu, két qua cho thdy c6 su tuong quan tuyén
tinh gitta nong do va do hap thu dbi véi
rosuvastatin. Két qua phwong trinh héi quy 1a y
=0,042x + 0,010; hé sb tuong quan R = 0,9998.
Nhu vy, trong khoang nong do dugc khao sat
¢6 su twong quan tuyén tinh chat ch gitra d6 hap
thu & bude song 242 nm va nong d6 dung dich
v6i hé s6 twong quan xap xi bang 1.

3.3.4. B¢ dung

Bang 7. Két qua do dung ctia phuwong phéap xac dinh
ty 1¢ dugc chat trong pha dau

Mau % thu hoi RSD (%)
70% (n=3) 99,07 0,86
100% (n=3) 99,13 0,43
130% (n=3) 100,39 0,60
Trung binh

(n=9) 99,53 0,86

Do ding duoc tham dinh bang cach chuén bi
cac mau ¢ néng do 70%; 100%; 130% so véi
ndng do dinh luong trong nén mau placebo, mdi
murc n@)ng d6 1am 03 mau doc lap. o dung duogc
tinh bang ty 18 phan trim gitra nbng d6 xac dinh
dugc tur thue nghiém so véi nong do 1y thuyét
cua dung dich chuan. M01 muc nong do can 01
binh chuén va placebo gbc. Tir dung dich chuin
gbc pha lodng 1am 03 mau doc 1ap. Két qua duoc
trinh bay & Bang 7. Két qua thu dugc cho théy
phuong phap dat yéu cau voi gia tri do dung déu
nam trong khoang 100 + 2% va gia tri RSD déu

nho hon 2%, chimng t6 phuong phap dat yéu cau
ve do dang.

3.3.5. D¢ chinh xadc

bo lap lai: tién hanh phan tich dinh lugng 6
méu thir c6 nong do dinh luong trong cing 1
ngay. Két qua duoc trinh bay ¢ Bang 8. Gi4 tri
RSD (%) két qua dinh luong ham luong hoat chat
¢6 trong cac mau thir < 2,0 %. Do vy, phuong
phép dinh luong dat yéu cau vé do lap lai.

Bang 8. Két qua d¢ lap lai cia phuong phap X&c
dinh ty 1¢ dugc chét trong pha dau

x .. | DO hap thu Keét qua dinh lugn
Mau thur (Abs.)p %) d &
1 0,513 101,55
2 0,577 102,76
3 0,538 102,29
4 0,513 99,87
5 0,521 101,49
6 0,515 101,79
Trung binh 102,21
RSD (%) 0,88

Do chinh xac trung gian: tién hanh nhu “do
1ap lai”, nhung khac ngay, khac nguoi thuc hién.
Két qua duoc trinh bay & Bang 9.

Két qua cho thdy gia tri RSD ciia 12 mau déu
nhd hon 2%. Nhu vay, phuong phap dam bao do
chinh xac v&i RSD cua d6 1ap lai va @ chinh xéac
trung gian déu nho hon 2%.

Bang 9. Két qua do chinh xac trung gian cua phuong
phép xac dinh ty 1 dugc chat trong pha dau

Ngay1 [ Ngay2
STT Két qua dinh luong (%)
1 101,55 103,63
2 102,76 102,72
3 102,29 101,50
4 99,87 102,40
5 101,49 102,40
6 101,79 103,35
Trung binh (%) (n=12) | 102,14
RSD (%) (n=12) 0,98

Nhu vay, quy trjnh dinh tinh, ‘djnh lugng, xac
dinh ty 1¢ dugc chat trong pha dau dap ung yéu
cau vé d6 thich hop hé¢ thong, do dac hiéu,
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khoéng tuyén tinh, d6 dtng, d6 chinh x4c phu
hop dé ap dung cho SNEDDS rosuvastatin.

3.4. Bé 6n dinh cia SNEDDS rosuvastatin

Ap dung tiéu chuan chat luong di xay dung
& trén dé danh gia d6 6n dinh cuia SNEDDS
rosuvastatin. Mau SNEDDS bao ché duoc c6 thé
chat trong sudt, dong nhét, khong c6 bot khi. Po
kich thudc giot (KTG) va phan b kich thudc
giot (PDI) cia SNEDDS trén may Zetasizer
ZS90 da duoc hiéu chuan dinh ky.

Két qua nghién ciru cho thay san pham dat
céc yéu cau chat luong di xay dung sau khoang

thoi gian bao quan ¢ ca diéu kién dai han va ldo
hoa cap toc (Bang 10 va 11): khong c6 su thay
d6i vé hinh thirc, KTG va PDI déu nim trong
gidi han tiéu chuan da xay dung véi ty 1& duoc
chat trong pha dau dugc duy tri & mirc > 90%,
ham luong dugc chat & cac thoi diém danh gia
déu ndm trong gii han 95% — 105% so v&i nhin.
Nhu vdy, SNEDDS rosuvastatin da bao ché 6n
dinh va c6 thé tiép tuc nghién ctru tng dung
SNEDDS rosuvastatin vao cac dang bao ché
dung theo duong udng nhu thudc nang mém,
nang cung,...

Bang 10. Két qua theo doi d9 on dinh ciia SNEDDS rosuvastatin & diéu kién dai han (n = 3, TB+ SD)

bic tinh Ban déu Sau 3 thang Sau 6 thang | Sau 12 thang Yéu cau

Hinh thac Dat Dat Dat Dat

KTG (nm) 15,64 + 0,42 15,76 = 0,56 7,21+£0,28 16,37 £ 0,31 <200 nm
PDI 0,236 £0,015 | 0,230+ 0,018 0,201+ 0,011 | 0,189 £ 0,002 <0,3

Ty 16 duoc chattrong | g3 68,018 | 9326+0,54 | 9250012 |91,48+0,95 | =90

pha dau (%)

Ham lugng 95-105% ham
rosuvastatin trong 101,99+0,54 |101,89%1,12 99,31+£0,32 | 97,66 1,09 lwong ly
SNEDDS (%) thuyeét

Bang 11. Két qua theo ddi do 6n dinh cia SNEDDS rosuvastatin ¢ diéu kién 1o héa cép téc (n =3, TB + SD)

Dic tinh Ban dau Sau 3 thang Sau 6 thang Yéu cau

Hinh thic Dat Pat Pat

KTG (nm) 15,64 £ 0,42 15,21+ 0,19 15,36 £ 0,12 <200 nm

PDI 0,236 £ 0,015 0,229 £ 0,031 0,242 = 0,062 <0,3

Ty 1¢ duge chattrong | g3 69, (18 93,22+ 0,16 92,02 + 0,45 > 90

pha dau (%)

Ham luong rosuvastatin 95-105% ham
trong SNEDDS (36) 101,99 + 0,54 98,89 + 1,45 97,74 + 0,93 hrong 1 thuyt

4. Két luan

Nghién ctru di xay dung duogc tiéu chuin
chét lugng cho hé nano tu nhii hoa rosuvastatin
bao gém céc chi tiéu tinh chét, dinh tinh, dinh
lugng, xac dinh ty 1¢ dugc chét trong pha dau,
KTG, PDI. Céc chi tiéu dinh lugng, xac dinh ty
1& duge chat trong pha dau dugce tién hanh thim
dinh cac tiéu chi vé do thich hop hé théng, do

dic hiéu, khoang tuyén tinh, d6 dung, d6 chinh
xéc theo hudng dan cua ICH. Phuong phéap duoc
tham dinh 1a co s& cho viéc kiém soat va danh
gi4 chat luong san pham bao ché.

SNEDDS rosuvastatin nghién ctru 6n dinh
sau 12 thang bao quan & diéu kién dai han va 6
thang & diéu kién 130 hoa cip tc. Cac chi tiéu
chat lugng danh gi4 theo tiéu chuan da xay dung
déu dat cac yéu ciu dé ra.
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