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TOM TAT

Fenofibrat 1a thuéc c6 dang bao ché cong nghé cao, chiza cac tiéu phan nano fenofibrat.
Uu diém cua thudc 1a 6 sinh kha dung cao va khong bj anh huong béi thitc dn. Nghién citu
thyec hién nham muc tiéu bao ché va danh gid dwoc tiéu phan nano fenofibrat bang phuong
phap nghién bi, bao ché vién nén va danh gia sinh kha dung cua vién nén chira tiéu phan
nano fenofibrat. Nghién ciu da xdy dung dwoc cong thirc hén dich nghién bi bao gom
fenofibrat 1,5 g, HPC 0,05 g, HPMC E6 0,025 g, nwéc 5 g. Dich sau nghién co kich thuoc
<500 nm, t7 ¢ duoc chdt diroc nano hda 70%. Nghién citu dé rdn héa dich nghién va xay
dung dwrgc cOng thuec vién nén chira 145 mg fenofibrat, vién nén co d¢ hoa tan twong dwong
thuéc goc. So sanh sinh khd dung cia vién nén nghién ciu dwoc va thuée doi chiéu
Lipanthyl 145 mg dwoc thuc hién trén cho theo nguyén tdc chéo doi, 2 liéu 2 thuéc 2 giai
doan 2 trinh ti. Két qud AUCiast (Ug*h/mL) Crmax (g/mL), Tmax (h) cua thudc that va thudc
chitng lan lirot 1 (45,473; 5,899; 2,625) va (46,019; 5,814; 2,583). Két qud nay cho thdy
viéc bao ché thusc fenofibrat dang nano twong dwong véi thuéc gac co tinh khd thi.

Tir khoa: Lipanthyl 145, nano fenofibrat, nghién bi, sinh kha dung

Trich dan: Pao Anh Hoang, Dodn Thi Hong Nhung, Nguyén Thi Anh, Ngb Btc Liém, Lé
Thi Giang, Lé Thién Giap va Nguyén Ngoc Chién, 2023. Nghién cau bao ché
va danh gia sinh kha dung ctia vién nén chira tiéu phan nano fenofibrat. Tap chi
Nghién ctru khoa hoc va Phat trién kinh t& Truong Pai hoc Tay 6. 18: 183-
200

“GS. TS. Nguyén Ngoc Chién - Vién truéng Vién Cong nghé Duoc pham Quéc gia, Truong
DPai hoc Duwoc Ha Noi
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1. PAT VAN PE

Fenofibrat (FB) la thudc duogc sir
dung trong diéu tri ting lipid mau cua
cac typ lla, llb, I1I, IV va V ¢ bénh nhan
khong dap tng thoa déang voi ché do an.
Liu sa dung & nguodi lén 1a 300
mg/ngay, liéu ban dau thuong 1a 200
mg/ngay (udng 1 lan hoac chia lam 2
1an), dang vi hat sir dung liéu 67 mg mai
lan, ba lan mdi ngay (Bo Y té, 2018).
Fenofibrat 1a dugc chat c6 do6 hoa tan
kém, tinh tham tét, do d6 dé ting sinh
kha dung can lam ting toc do hoa tan
cua fenofibrat (Williams et al., 2013).
Mot s6 phuong phéap di dugc &p dung dé
ting sinh kha dung duong udng
fenofibrat nhu bao ché hé phan tan ran,
hé tu vi nhii hoa, bao ché siéu vi hat
micro, nano lipid, liposom, cubosom,
nano tinh thé (Zuo et al., 2013; Tran et
al., 2014; Yang et al., 2014; Han et al.,
2015; O’Shea et al., 2015; Bouledjouidi

et al., 2015; Cao et al., 2016; Dengning
et al., 2016; Wei et al., 2017; Ibrahim et
al., 2018; Alshamman et al., 2018; Ahn

et al.,2019; Li etal., 2019; Nguyen et al.,
2019). Cac phuong pha bao ché nay giup
giam duoc lidu s dung, 1am mat sy anh
huéng cua trang thai no - doi dén sinh
kha dung cua fenofibrat. Hién nay, trén
thé gi01 d4 luu hanh cac thudc fenofibrat
c6 lidu s dung 160 mg, 145 mg, 120
mg, 90 mg fenofibrat 1 1an mdi ngay. O
Viét Nam d3 co thudc fenofibrat 145
mg, chira hoat chat fenofibrat ¢ dang
tiéu phan nano, co tén thuong mai la
Lypanthyl 145, thudc nay c6 s dang ky
lvu hanh tr 2018. Theo cac cong bd
sang ché, thubc fenofibrat ham lwong
145 mg, 90 mg sir dung ki thuat tao hat

nano tinh thé dé ting sinh kha dung,
giam lidu st dung, 1am mit sy anh
hudng cua trang thai no - doi (Ryde et
al., 2007); (Kallem et al., 2016). Mat
khac, theo thong tu 07/2022 cua B Y
té, fenofibrat 1a thuc bit budc phai thir
twong duong sinh hoc trude khi dang ky
lru hanh ¢ Viét Nam (Bo Y té, 2022).
DPdng thoi, viéc nghién ctu, 4p dung
cdng nghé cao trong san xuat thudc 1a
chu trwong ctua Nha nudc dé phét trién
cong nghiép duoc dén nam 2030 tam
nhin dén nam 2045 (Thu tuéng chinh
phu, 2021). Vi vy, nghién ctru nay dugc
tién hanh véi muc tiéu bao ché va danh
gia duoc tiéu phan nano fenofibrat bang
phuong phap nghién bi; bao ché vién
nén va danh gia sinh kha dung cua vién
nén chira tiéu phan nano fenofibrat, 13 co
s& khoa hoc quan trong dé timg budc
lam cha céng nghé cdng cao trong san
xuat thudc, c6 thé cha dong san xuat
thudc generic c6 dang bao ché cong
nghé cao.

2. NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU

2.1. Nguyén liéu

Fenofibrat (FB) ham Ilugong 99,8%
(Zhejiang Excel, Trung Qudc), chat
chuan fenofibrat, ham luong 99,3%, chat
chuan artovastanin Ca, ham luong
94,0%, chat chuan acid fenofibric, ham
luong 99,7% (Vién kiém nghiém thuébc
Trung wong), cac hoa chat methanol
(MeOH), kali dihydrophosphat
(KH2PO4), acid phosphoric dac (HzPOa),
natri lauryl sufat (NaSL) (Merck- Duc);
cac ta dugc mannitol, succarose (Xilong
scientific,  Trung  Quéc),  natri
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croscarmellose (Amster microcell, An
Do) lactose (DFE pharma, An DY),
hydroxymethyl propyl cellulose E6
(HMPC E6) (Colorcon, buc), hydroxyl
propyl cellulose (HPC), hydroxyl ethyl
cellulose (HEC) (Ashland, M¥) va cac ta
dugc khéc. Thude ddi chiéu Lypanthyl
145 mg (Abbott), sb 16 02976, han ding
29/09/2022.

2.2. Thiét bi

May nghién bi Restch MM200 (Dfic),
may dap vién quay tron SHAKTI (An
Do), May do d0 tron chay cua hat
Erweka, GTL (buc), May thir hoa tan
Pharmatest (Puic), May do quang phd
UV — VIS OPTIMA SP — 3000 (Nhat),
May sic ki long hiéu ning cao HPLC
SHIMADZU (Nhat), May li tam lanh
siéu téc Hermle Z326K (Puc), May do
thé zeta va xac dinh phan bd kich thuéc
tiéu phan Zetasizer NanoZS90 Malvern
(Anh), may tao hat ting s6i Mini Glatt
(buc).

2.3. Phuong phap nghién ciru

23.1. Bao ché tiéu phan nano
fenofibrat bang phwong phap nghien bi

Phéi hop 1,5 g duoc chat véi dung
dich chat 6n dinh (5 ml), nghién uét
bang thiét bi nghién bi Restch MM200
vGi céc thong sb sau: thoi gian: 2 gio,
tan sd: 30 Hz, bi Zicornium 0,65 mm.
Khao sat loai ta duoc on dinh, ti 1& ta
duoc 6n dinh, danh gia kich thudc nano
va ti 1& dugc chat fenofibrat sau ly tam
dé lya chon cong thic.

2.3.2. Phwong phdp dinh gid chat
lwong cria hé tieu phan nano fenofibrat

Panh gia kich thuéc (KTTP) va phan
b kich thudc tiéu phan (PDI): sir dung
may quang phé photon anh séang
Zetasizer Nano ZS90. Danh gia ti I¢
duoc chiat (TLDC) duoc nghién dén
trang thai nano trong hén dich chia tiéu
phan nano fenofibrat: dugc danh gia
bang cach str dung may li tam vai luc ly
tam 100 va 1000 (rcf). Sau d6 phan dich
phia trén dugc dinh lugng, TLDC tinh
bang ti 1¢ FB trong dich sau li tam/ FB
trong dich trudce li tam.

2.3.3. Phwong phdp dinh lwong

Phuong phéap sac ky long hiéu ning
cao HPLC (Convention United States
Pharmacopeial, 2017).

Pha dong: Acetonitril — nudc acid hoa
pH 2,5 (70: 30).

Dung dich chudn géc: pha dung dich
fenofibrat chuan trong pha dong c6 néng
d6 chinh xac khoang 0,5 mg/ml. Dung
dich chudn: pha dung dich fenofibrat
chuan trong pha dong c6 nong do chinh
xac khoang 0,05 mg/ml. Dung dich thi
goc: can chinh xac mot lugng com tuong
ung véi 50 mg fenofibrat vao binh dinh
muic 100 ml, thém 30 ml nudc axit hda,
lic dé phan tan déu. Thém khoang 50 ml
acetonitril, lic siéu am 10 phut dé hoa
tan. Thém acetonitril vira da dén vach.
Lic déu, loc.

Dung dich the: pha lodng 5,0 ml dung
dich thir géc thanh 50,0 ml bang pha
dong.

biéu kién séic ky: st dung cot sic ki
la Cot RP18, 250 x 4,6 mm, 5 um, nhiét
dd cot 35 °C detector UV ¢ budc song
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286 nm. Tdc do dong: 1,2 mL/phat. Thé
tich tiém: 10 pl.

Tinh ham luwong fenofibrat trong cém
dua vao dién tich pic thu duoc tur dung

* Cong thure tinh todn:

dich chuén, dung dich thir va ham lrong
C20H21ClO4 cua fenofibrat chuan.

St X Mc X HLc x Dt

Ham lwgng =

Trong do:
- St, Sc: dién tich pic ting dung dich
thr & fenofibrat chuan,;

2.3.4. Phwrong phdp tao hat tang soi

HGon dich chua tiéu phan nano FB
dugc bd sung duong sucrose, sau do
dugc phun Ién ta dugc lactose, st dung
may bao tang s6i Mini Glatt: cho nhan
tro vao trong mdy, siy dén khi dat nhiét
d6 khoang 10 phdt, tién hanh boi dan
theo thong sé boi thich hop (nhiét do
dau vao: 50 °C, nhiét do cém: 35-37 °C,
lwu lwgng khi dau vao: 15 — 20 m3/gio,
&p suat sung phun: 1 bar, duong kinh voi
phun: 0,3 mm, téc d6 phun dich: 60
ml/gio, thoi gian rii: 5 s/1an). Sau khi tao
hat, sdy com thém 10 phat dé cém vé
nhiét do thuong.

Chup danh kinh hién vi dién ti
truyén qua (TEM)

Pé danh gia kich thudc tiéu phan
nano fenofibrat trong hon dich nghién va
com fenofibrat. Tién hanh: véi mau com
fenofibrat phan tan mau phan tich vao
nudéc, lac vortex 15 phat rdi ly thm & 100
rcf trong 10 phat; véi mau hén dich
nghién, ly tam & 100 rcf trong 10 pht,
nho 1 giot dich phia trén 1én 16p ludi
ddng 200 mesh. Sau d6 dé khé & nhiét

X 100%

Sc X Dc X Mt

- Mc, Mt: lugng cén fenofibrat chuan
& mau thtr (g);

- HLc: ham luong cta chuan (%);
- Dt, Dc: d6 pha lodng thir va chuan;

do phong roi tién hanh chup, sir dung
kinh hién vi dién tir truyen qua.

2.3.5. Phwong phap danh gia sinh
khd dung trén ché

Thiét ké nghién cizu: nghién ciru chéo,
don liéu, 2 thudc, 2 giai doan, 2 trinh tu.
Udng thudc sau khi nhin an it nhat 10
gio. Thoi gian nghi gitta 2 giai doan it
nhat 05 ngay. Nghién ciu thuc hién trén
12 ch6 khoe manh, gidng ché ta, khoi
luong 10-12 kg. Thi nghiém duoc hoi
ddng dao dirc cua Hoc vién quan y chap
thuan, s6 chap nhan 016A/21 ngay
24/01/2021.

Thuac nghién citu

Thuéc thu (T): vién nén fenofibrat
145 mg, san pham cua dé tai

Thuéc dbi chung (R): vién nén
Lipanthyl 145 mg, san xuat boi:
Fournier labratories, s6 16 2976; NSX
29/09/19; HSD 29/09/22.

Phuwong phdp va quy trinh thuc hién

Phéc d6 thir: chéo dbi, don liéu, ngau
nhién 2 giai doan, 1vién x 145 mg thuoc
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ther hodc thudc Ching theo bang ngau
nhién vai 100 mL nuwdc am.

Ly miu mau: Iy 1 miu diém 0 giv
(trong vong 0,5 gio truéc khi uong

0O 05 1 15 2 3 4

Tong cong, mdi chd lay 30 mau méu
cho ca 2 giai doan, moi giai doan cach
nhau 7 ngay.

Liy méau (2-3 ml) vao cac ong da co
san chat Chong dong heparin, ly tam va
tach 16p huyét tuwong, bao quan huyét
twong & nhiét d6 —35 °C cho dén khi
phan tich.

Phuong phap dinh lwong ndng do acid
fenofibric trong huyét tuong.

Quy trinh xa ly mau: mau huyét
tuong dé ra dong o nhiét d6 phong. Hut
200 pL huyét twong, thém 20 pL dung
dich chuan noi canxi artovastatin. Thém
600 pL acetonitril, 1ac xody 10 giay. Ly
tdm 10000 vong/ phat trong 5 phuat. Hat
I6p dich trong phia trén. Tiém sic ky.
Piéu kién phan tich: Cot sic ky: C18;
250 x 4,6 mm; 5 pm, nhiét d cot 40 °C;
pha dong MeOH - dung dich H3PO4 0,05
M (69: 31); tbc d6 dong 1,25 mL/phdt;
thé tich tiém 50 pL; detector 288 nm.

Chudn bi mau

“Céch chuan bi cac dung dich chuan
goc va dung dich chuan lam viéc trong
dung mai.

- Dung dich chuan goc d¢ pha duong
chuan (CCA): hoa tan chat chuan acid

thuoc) va céc thoi diem sau khi udng
thudc nhu sau (gi0):

) 6 7 8 10 12 24 36

fenofibric (AFENO) trong MeOH dé thu
dugc dung dich chuan géc c¢6 nong do
AFENO chinh xac khoang 250 pg/mL.

- Dung dich chuan géc dé pha mau
kiém tra (QCA): hoa tan chat chuan acid
fenofibric trong MeOH dé thu dugc
dung dich chuan géc c6 nong do
AFENO chinh xac khoang 250 pg/mL.

- Dung dich chuan noi (IS): hoa tan
chét chuan calci atovastatin trong MeOH
dé thu duoc dung dich chuan nai goc c6
nong do chinh xac khoang 250 pg/mL.

Danh gla két qua: phan tich thong ké
xac dinh cac théng s6 duoc dong hoc
Crmax, AUCo-t, AUCo-, Tmax. SO sanh cac
gid tri Cmax, AUCo:, AUCo.. bing
phuong phap khoang tin cay 90%, so
sanh Tmax bang phuong phap thong ké
phi tham s.

3. KET QUA

'3.1. Xay dung cong thirc bao ché
tiecu phan nano fenofibrat bang
phwong phap nghién bi

3.1.1. Khdo sat d@nh hwong cua cac
chat én dinh

Tién hanh bao ché voi 6 loai polyme
la HPMC E6, HPC, HEC, gbm arabic,
gbm carrageenan, PVP K30.
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Bang 1. Anh hwéng cia loai polyme dén dic tinh tiéu phan FB
NB1 NB2 NB3 NB4 NB5 NB6
FB (9) 15 1,5 1,5 1,5 15 1,5
GOm arabic (w/v) 204 - - - - -
GOm carrageenan (w/v) - 204 - - - -
HPMC E6 (w/v) - - 204 - - -
HPC (w/v) - - - 204 - -
PVP K30 (w/v) - - - - 204 -
HEC (w/v) - - - - - 204
'1I'(I)_0I2r)§]:c nano sau li tam K?héung K?héung 3384 50,61 K:\r?ung 50.21
T oSl m el o oos 152 N ez
Khi st dung gom arabic, gom 3.1.2. Khdo séat anh hwéng ciia néng

carrageenan va PVP K30 lam chét 6n
dinh cho hén dich nano, hon dich sau
khi li tam khong thu duoc hé tiéu phan
nano; HPMC E6, HEC, HPC thu duoc
hé nano sau khi nghién. Ca ba chét trén
déu than nuéc, c6 kha ning cai thién
tinh thAm cua dugc chit, tao dugc dung
dich ¢6 @6 nhot cao thuan lgi cho qué
trinh nghién uét va giam sy két tu cua
dugc chat. Thyuc té, da c6 nhiéu nghién
ctru sir dung cac dan chat cua cellulose
lam cac polyme tang do 6n dinh nham
duy tri trang thai vat Ii cho FB. Két qua
thuc nghiém cho thay céng thirc NB4 str
dung HPC 1am chét 6n dinh, ham lugng
dugc chat dugc nghién dén trang thai
nano Ia cao nhat. Nguyén nhan cé thé do
HPC c6 kha ning tham uét tot hon céc
polyme con lai do c6 stc cing bé mat
thap. Vi vay, chon HPC la chit 6n dinh
cho nhitng khao sét tiép theo.

dp HPC

Khi tang néng d6 dung dich HPC tir 1
dén 3%, ham luong duoc chat duoc
nghién dén trang thai nano c6 xu hudng
giam dan. Piéu nay c6 thé giai thich do
khi ting nong d6 HPC, d6 nhét cua hé
tang can tro qua trinh ma sat gita bi
nghién vé&i dugc chat va 1am giam hiéu
qua cua qué trinh nghién. Tuy nhién, khi
nong d6 dung dich HPC duéi 1%, khéi
bot tré 18n khé tham w6t dung dich chat
on dinh va anh huong dén qua trinh
nghién. Trong cac cong thic khao sat,
cong thac NB10 véi ndng do HPC 1a 1%
c6 ham lugng duoc chit dugc nghién
dén trang thai nano la cao nhat. Vi vay,
chon nong do dung dich HPC 1a 1% cho
cac khao sat tiép theo.
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Biang 2. Anh hwéng ciia ndng d9 HPC dén

hé nano fenofibrat

NB7 NB4 NB8
FB (g) 1,5 1,5 1,5
HPC (w/v) 1% 2% 3%
TLDC nano sau li tam 100 rcf 56,73 50,61 42,93
TLDC nano sau li tam 1000 rcf 15,77 15,02 14,72
Kich thuéc tiéu phan (nm) 422 454 503

3.1.3. Khdo sat dnh hwong cua mgt
so chat dién hoat

Viéc két hop HPC véi cac chat dién
hoat nhu NaLS, poloxamer 188, tween
80, lecithin khong dem lai hiéu qua cao
hon so véi viéc chi ding chat 6n dinh
HPC. Két qua thuc nghiém cho thay
mau nghién bi két hgp HPC voi céc

chat 6n dinh trén nhanh chong bi sa
lang sau 2 gid quan sat. V&i chat 6n
dinh HMPC E6, ham lugng dugc chat
duoc nghién dén trang thai nano cua hé
da duogc cai thién dang ké. Vi vay, chon
HPMC E6 két hop véi HPC cho cac
khao sat tiép theo.

Bang 3. Anh huéng cia chat dién hoat dén hé nano fenofibrat

NB9 NB10 NB11 NB12 NBI13
FB (g) 1,5 1,5 1,5 1,5 1,5
HPC (w/v) 1% 1% 1% 1% 1%
NaLS (w/v) 1% - - - -
Poloxamer 188 (w/v ) - 1% - - -
Tween 80 (w/v) - - 1% - -
Lecithin (w/v) - - - 1%
HPMC E6(w/v ) - - - - 1%
HLDC nano sau li tdm 100 rcf 24,20 30,51 1934 1825 6941
HLDC nano sau li tam 1000 rcf 0,91 4,08 1,04 1,12 15,43
Kich thudc tiéu phan (nm) 448 577 547 677 408

Anh hwéng ciia néng dp HPMC E6
dén hé nano fenofibrat

Tién hanh khao sat anh huoéng cua
nong d6 HMPC E6 dén dic tinh cua hé
tiéu phan nano véi cac nong do 0,5%,
1%, 1,5%. Két qua thu duoc nhu Bang
4. Thyc nghiém cho thay khi ting dan
nong d6 HPMC E6 tir 0,5% dén 1,5%,

ham lwong duoc chat duoc nghién dén
trang thai nano khdng khac biét nhiéu,
trong do NB16 (0,5% HPMC E6) co
KTTP véi PDI sau khi li tam tot hon. Vi
vy, chon cong thic NB14 dé tao dich
nghién nano dé tién hanh cac nghién cau
tiép theo.
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Bing 4. Anh hwéng ciia ndng d0 HPMC E6 dén hé nano fenofibrat

NB14 NB13 NB15
FB (g) 1,5 1,5 1,5
HPC (w/v) 1% 1% 1%
HPMC E6 (w/v) 0,5% 1% 1,5%
TLDC nano sau li tdm 100 rcf 69,35 69,41 69,22
TLDC nano sau li tam 1000 rcf 16,32 15,43 14,74
Kich thuéc tiéu phan (nm) 387 408 426
PDI 0,12 0,24 0,11

3.2. Panh gia qua trinh rin hoa h¢

nano fenofibrat

Tién hanh phun hdn dich chia tiéu

5. Két qua danh gia cdm tao thanh dugc

trinh bay trong bang 6, bang 7, bang 8,

phan nano FB c6 cbng thic trong bang

Bang 5. Cong thirc bao ché cém fenofibrat

bang 9, bang 10.

Thanh phan

Khéi lwong (q)

Fenofibrat 18
. . HPC 0,6
Hon dich nghién HPMC E6 0.3
Nuoc 60
Thém sau nghién Manitol 18
g Natri lauryl sulfat 0.25
Ta duoc tao hat  Lactose 30
Bang 6. Phan bé kich thwéc cia cém
Dwéi 125 ym  125-180 ym  180-250 ym  Trén 250 pm
Lactose 78,73% 20,28% 0,99% 0,00%
Com fenofibrat 54,65% 20,09% 21,85% 3,42%
Bang 7. Téc dd tron chay cia com
m (g) 19,83 39,68 58,13 79,98
t (s) 1,9 3,8 5,6 7,7
Toc do tron chay 10,44 10,44 10,38 10,39
Bang 8. Pinh lwgng cém fenofibrat
Lan 1 2 3 4 5 6 TB  RSD
Hamluwgng = = 5393 5498 2428 2349 2370 2360 2388 0,34

dwoc chat (%)
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Nhan xét: com tron chay, chiu nén sulfat 0,36% va 0,72%. Tién hanh tha do
tét, ham luong duoc chit dong déu, hoa tan cua pellet trong méi trudng
thich hop voi muc tiéu dap thanh vien NaLS 0,36% va 0,72%. Két qua trinh
nén chta com fenofibrat. Panh gia do bay o Bang 9.
hoa tan trong moi truong natri lauryl

Bang 9. P hoa tan ciia cém va Lipanthyl 145 tai thoi diém 30 phat trong moi
treong NaLS 0,3% va 0,72%

MT NaLS 0,36% MT NaLS0,72%
62,15+0,11 98,59+0,12

Lipanthyl 145

Sau 30 phat, pellet bao ché dugc co Panh gia kich thudc tiéu phan nano
d6 hoa tan twong duong vién Lipanthyl fenofibrat trong hdn dich nghién va
145 trong cac méi truong NaLS 0,36% trong cém fenofibrat.
va 0,72%.

Nn |:I ®au ran h‘unl)l.’z c— NB 27 --006 JR—

Friomt Nag: 12600x # 5! mn 590 nm Frint Mag: 8210x @ 51 mm 200 nm

9:44.58 4 06710720 HV=80.0kV 10:09:37 6 06/18/20 HV-80.0kV

TEN Mode; Inaging Direct Mag: 6000x TUM Mode : Tmaging Dirwct Mag: 4000x
EMLab-NIHE EMLab~NIHE

Hinh 1. Anh chup TEM ciia tiéu phan nano fenofibat trong hdn dich nghién va sau
ran hoa
Két qua chup TEM cho thdy trong 3.3. Két qua bao ché va danh gia
hdn dich nghién va cdm sau rén héa sau  Vvién nén fenofibrat
khi phan tan lai trong nudc va li tam ¢ Cé dinh khéi luong vién 1 750 mg, ty
100 rcf c6 ton tai ti€u phan nano g t4 duoc tron magnesi stearat 1a 0,5%,
fenofibrat. aerosil 1 1%, tién hanh khao sat ta dugc
3 va ta duoc don dé bao ché vién nén
chura pellet fenofibrat nhu sau:
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3.3.1. Khdo sdt td dwoc ra

Nham ting d6 hoa tan va kha ning r3,
tién hanh khao sat anh huéng cua 3 loai
ta dugc ra la DST, natri croscarmellose,
crospovidon. C6 dinh ta dwgc don Ia
lactose, ty 1é ta duoc rd 1a 5%, bao ché

Bang 10. Khao sat ta dwoc ra

vién nén theo cdng thuic trong bang 10.
banh gia do hoa tan, so sanh vai vién
chung Lypanthyl 145 mg. Két qua duoc
trinh bay ¢ Bang 10 va Hinh 1.

CT1 CT2 CT3
Com (twong dwong 145 mg FB) (mg) 607,20 607,20 607,20
DST (mg) 37,50 - -
Natri crosscarmellose (mg) - 37,50 -
Crospovidon XL10 (mg) - - 37,50
Lactose (mg) 94,05 94,05 94,05
bo cang (kP) 5,60 6,80 6,90
Thaoi gian ra (phat) 9,00 5,00 5,00
f2 59,28 51,50 64,81

% FB giai phong
Y (2] 0]
o o o

N
o

ﬁ —e—CT1
o ——CT2

——CT3

Lipanthyl 145

o

10

20 30

Thoi gian (phut)

Hinh 2. Anh hwéng cia loai ta dwgc

Ca 3 CT déu giai phong trén 80% sau
20 phut va déu dat f, so voi vién doi
chiéu, CT3 sir dung crospovidon XL10
cd f2 cao hon nén lya chon crospovidon
XL10 dé khao sét tiép.

ri dén toc do hoa tan cha vién nén FB

3.3.2. Khdo séat ty 1¢ td dwec ra

Tién hanh khao sat % crospovidon
XL10 véi cac ty 1€ 3%, 5%, 7%. Thu
hoa tan. Két qua duoc trinh bay trong
Bang 11 va Hinh 3.

192



Tap chi Nghién ctru khoa hoc va Phat trién kinh té Truong Pai hoc Tay Do

618 -2023

wn

Bang 11. Khao sat % crospovidon XL10

] CT3 CT6 CT7
Com (twong duong 145 mg FB) (mg) 607,20 607,20 607,20
Crospovidon XL10 (mg) 37,50 22,50 52,50
% Crospovidon XL 10 5% 3% 7%
Lactose (mg) 94,05 109,05 79,05
bo cang (kP) 6,90 7,00 6,50
Thaoi gian ra (phat) 4,00 5,00 3,00
fo 64,81 27,62 44,35

100 =1

e 80
2 —4—CT3
2 60
3 —o—CT6
éﬂ 40 ——CT7
X 20 Lipanthyl 145

0

0 10 20 30
Thoi gian (phut)

Hinh 3. Anh hwéng cia ty Ié ta dwoce ra dén téc do hoa tan cia vién nén FB

Tur két qua ta thay, luong ta duoc ra
s dung c6 anh huong rd rét dén phan
tram FB giai phong tir vién nén. Cu thé,
khi Iwong crospovidon XL10 ting dan tir
3% lén 7%, toc d6 hoa tan FB ra mdi
treong tang 1én. Pac biét, véi luong
crospovidon XL10 1a 7% so véi khdi
luong vién, vién nén rd nhanh va mac do
giai phong dugc chat 1a 80% sau 10
phat. Pidu nay duoc giai thich do
crospovidon XL10 la mét ta duoc siéu ra
manh theo co ché truong nd, khi su
dung cang nhiéu ta dwgc nay, vién ra
cang nhanh va qua d6 lam ting téc do
giai phong duoc chat.

Nhan thay, khi su dung lugng
crospovidon XL10 la 5% so vai khoi
lugng vién, do thi giai phong cua vién bao
ché dugc gan twong tu SO Voi do thi giai
phong cua vién ddi chiéu (f, = 64,81). Do
vay, luya chon luong crospovidon XL10 la
5% cho cac khao sat tiép theo.

3.3.3. Khdo sét logi ta dwoc don

Nham dam bao khéi lugng, ting kha
nang tron chay, chiu nén, tién hanh khao
sat cac loai t4& duoc don. Thir hoa tan.
Két qua duoc trinh bay trong Bang 12 va
Hinh 4.
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Bang 12. Khao sat loai ta dwge don

’ CT3 CT8 CT9 CT10
Com (tuong duong 145 mg FB) (mg) 607,20 607,20 607,20 607,20
Crospovidon XL10 (mg) 37,50 37,50 37,50 37,50
Lactose (mg) 94,05 - - -
Avicel - 94,05 - -

Tinh bt - - 94,05 -
Starch 1500 - - - 94,05
bo cang (kP) 6,90 7,30 6,50 5,80
Thoi gian ra (phat) 4,00 4,00 3,00 14,00
2 64,81 27,62 44,35 27,07
o —A—CT3

en

5 —e—CT8

=

= ——CT9

o ——CT10

S

X Lipanthyl

‘o 10 20 30
Thoi gian (phut)

Hinh 4. Anh hwéng ciia ta duge don dén toc dd hoa tan cia vién nén FB

Nhan xét: loai t4 dugc don anh hudng
dén phan tram giai phong FB tir vién nén.
Khi str dung ta dugc don la Avicel, tinh
bot va Starch 1500, nhan thay téc do giai
phong FB tir vién ra méi truong cham hon
so cbng thuc st dung ta dugc don la
lactose. Piéu nay co thé Ii giai do cac ta
duogc Avicel, tinh bt va Starch 1500 tuy
c6 hé vi mao quan gilp thAm méi trudng
hoa tan va giai phong dugc chit nhung
day la cac td dugc khong tan, do d6 can
tré qua trinh hoa tan cic duoc chat so
nudc. Thuc té véi cac duoc chat so nudc,

ta dugc don dugc khuyén dung thuong la
cac ta duoc tan duogc. Lactose la ta duoc
don tan duoc, sau khi tan vao méi truong
hoa tan s& dé lai cac kénh giai phong dugc
chat.

Tur két qua, nhan thidy CT3 sir dung ta
duge don la lactose c6 toc do hoa tan
nhanh nhat, d6 thi giai phong gan sat voi
vién d6i chiéu nhat. Do do, lactose duoc
lva chon lam ta dugc don. Bao ché vién
nén theo cong thirc xay dung dugc dé tién
hanh danh gia sinh kha dung.
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3.4. Panh gia sinh kha dung trén ché cia thudc thir va thudc chieng

Bang 13. Két qua ndng dd thudc trong mau theo thoi gian ciia ché udng thudc chimg

Trinh

¢ 0 05 1 15 2 3 4 5 6 7 8 10 12 24 36
w

RT D01 0000 2822 8144 6371 5976 6,050 10333 6,748 3,868 5,007 4475 5343 3495 0842 0,741

TR D02 0,000 3,745 3576 1,982 1,697 3,060 3593 2358 1020 0418 0469 0352 0566 0,248 0474

RT D03 0,000 11,110 13,120 8555 6,120 4,082 3,117 5217 2,487 5100 4298 4,089 4,109 1,058 0,350

TR D04 0,000 13,951 8,953 6,486 6,963 2,655 1667 3,743 2615 1951 1593 1628 1,094 0313 0,888

TR D05 0,000 0467 1370 1232 1,193 1115 0,776 1699 1259 1580 0940 0,735 0,531 0,209 0,092

TR D06 0,000 0245 0384 0422 1244 1137 1657 3870 3458 2834 2573 2308 2294 0749 0,330

RT D07 0,000 2589 3402 3236 3,733 4427 4706 2995 2246 1458 1202 0,885 0810 0,054 0,061

RT D08 0,000 0,986 2434 2017 2091 2629 13% 1,152 0,727 0,701 0,771 0500 0464 025 0,323

RT D09 0,000 0305 0583 0927 1215 1,028 0921 0538 0547 0487 0403 0351 0,369 07354 0,268

TR D10 0,000 0,378 1421 3,772 4384 3,441 3490 2,792 2266 2046 1960 1,849 1491 1,830 1,901

RT D11 0,000 1,986 6,062 2667 3973 4,051 3828 2624 1415 119 0,85 0,799 0553 0,230 0,151

TR D12 0,000 0,000 0812 2667 3973 4,051 3828 2624 1415 119 0,85 0,799 0553 0230 0,151

TB 0,000 3215 4,188 3,361 3547 3144 3276 3,030 1943 1998 1699 1,637 1361 0531 0477

SD 0000 4554 4047 2518 2070 1533 2580 1,710 1,055 1584 1401 158 1271 0510 0514

RSD NA  142% 97%  75%  58%  49% 79%  56% 54% 79% 82% 97% 93% 96% 108%

Bang 14. Két qua nong dd thudc trong mau theo thai gian caa ché udng thudc thir

Trinh

¢ Ma 0 0,5 1 15 2 3 4 5 6 7 8 10 12 24 36
w

RT D01 0,000 0403 4445 6,156 7,387 5338 3,888 4738 5553 4321 3,997 3061 298 0,670 1,880

TR D02 0,000 3114 5143 3323 239 2512 1535 1,265 0969 0531 0489 0637 1467 0,117 0,155

RT D03 0,000 10504 9,600 5919 5623 5646 3,096 5897 5747 5506 4517 3,704 2064 0,763 0,625

TR D04 0,000 0,09 0404 1,706 1,203 3,100 6,904 4,586 3352 2743 1,621 0924 0917 0,119 0,151

TR D05 0,000 0,748 1662 1,077 1,706 1,793 1513 1,045 0886 0,705 0407 0326 0214 0,164 0,149

TR D06 0,000 0359 1,330 1456 0,583 0639 2290 4,226 3631 3470 2,060 1666 1,298 0,794 0,340

RT D07 0,000 0000 0239 0426 0460 1346 4,010 4,993 4547 4553 3,798 2,648 1,898 0,009 0,235

RT D08 0,000 0563 0,798 2,371 1,283 0994 1090 0,645 0604 1,093 0842 0447 0557 0568 0,583

RT D09 0,000 1,046 1,163 0864 1,552 0965 0471 0420 0512 0,38 0311 0491 0345 0,609 0,439

TR D10 0,000 0000 0283 0579 0,878 1218 3489 5884 5345 4940 4,002 2,771 2691 1,224 0,568

RT D11 0,000 7,802 13162 8679 3497 5829 3377 2911 2321 1872 0206 0370 1152 12375 1,648

TR D12 0000 4862 3744 6873 3111 1505 1571 0810 0,763 0593 0472 0538 0489 0,130 0,090

TB 0,000 2458 3,498 3286 2473 2574 2,770 3,118 2,852 2559 1,894 1465 1340 0545 0,572

SD 0,000 3495 4108 2861 2136 1951 1,752 2,161 2,093 1,932 1709 1244 0914 0452 0589

RSD NA 142%  117% 87% 86% 76% 63% 69% 73% 75% 90% 85% 68%  83% 103%
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Hinh 5. Nong d¢ thuéc trong mau theo théi gian

Bang 15. Két qua tom tit cac thong sé dwee ddng hoc trung binh

Théng so Ponvi Thudc Trungbinh SD CV (%) Min Median Max
AUCINE obs h*ug/mL R 63,656 53,157 83,506 19,775 36,658 204,760
AUCINE obs h*pug/mL T 75,573 57,210 75,701 23,845 52,565 217,992
AUClast h*pug/mL R 46,019 30,067 65338 15085 32,686 101,571
AUClast h*pug/mL T 45473 26,075 57,341 14,588 39,533 87,221
Cmax pg/mL R 5814 4293 73842 1215 4218 13,951
Cmax pug/mL T 5899 3445 58391 1552 5514 13,162
Tmax h R 2,583 1,663 64,369 0500 2,500 5,000
Tmax h T 2,625 1,707 65039 0500 2,000 5,000

Bang 16. So sanh twong dwong sinh hoc trung binh

Théng s6 T/R (%) CI1_90 Lower CI_90 Upper Power TOST Power_80 20
Ln(Cmax) 108,66 87,44 135,03 0,06 0,52
Ln(AUClast) 101,23 87,62 116,95 0,66 0,83
Ln(AUCINF_obs) 119,42 88,24 161,63 0 0,33
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Bang 17. Két qua so sanh phi tham sé Tmax
Test T_stat L_stat p_Value
Trinh tu 33,50 0,37
Thubc 38,50 0,94
Giai doan 34,00 0,42
Thudc & Phan du 0,80 0,67

p-value cua test thong ke doi voi yeéu to
thuoc > 0,05 vi the Tmax cua thuoc thur va
thuoc chimg khéac nhau khong ¢6 y nghia
thong ké.

4. THAO LUAN

Vién nén fenofibrat 145 mg bao ché
dugc c6 cac thdng sb sinh kha dung in
vitro twong dwong vién d6i chiéu
Lipanthyl 145 mg. Nghién ctu st dung
gia tri ham luong duoc chét sau khi li tam
& 100 rcf va 1000 ref dé so sanh mac ham
lugng fenofibrat ¢ dang kich thudc nhoé so
sanh truc tiép véi vién doi chiéu co gia tri
so sanh tét trong qué trinh nghién cau
cong thic nghién. So sanh d6 hoa tan &
moi truong c¢d noéng do NaLS 0,36%
(bang % so voi nong d6 NaSL cua moi
trrong thir hoa tan trong chuyén luan vién
nén fenofibrat, Dugc dién M¥) cua vién
thir va vién ddi chiéu 1a théng sé co y
nghia quan trong, phan anh duoc sy tuong
dong vé téc do giai phong, hoa tan nhanh
ctia ché pham.

Céc két qua danh gia twong duong sinh
hoc nhu 90% khoang tin cay cua ti I¢
Ln(Cmax), Ln(AUClast), Ln(AUCINF_obs)
gitta nhom Thu/ nhdém Chuang cho thay
nhém Tht ¢6 xu hudng tuong duong voi
thudc Chung. Tuy nhién do ¢& mau nho
va thuc hién trén dong vat nén dao dong
ca thé 16n nén chua thé két luan dugc. Thi
nghiém nay thuc hién trén dong vat nhung
dugc thiét ké theo mo hinh danh gia twong

duong sinh hoc cua fenofibrat ¢ trang theo
doi, theo huéng dan cua FDA, két qua thu
duoc rat kha quan, la co s& khoa hoc dé
tiép tuc thuc hién danh gia twong dwong
sinh hoc trén nguoi tinh nguyén.

5. KET LUAN

Nghién ciu da xay dung duoc codng
thac va bao ché hé tiéu phan nano
fenofibrat bang phuong phap nghién bi,
ran hoa va bao ché dugc vién nén chira
titu phan nanofenofibrat c6 ham luong
145 mg/vién. Vién bao ché dugc danh gia
sinh kha dung trén ché va so sanh vaéi
thubc d6i ching Lypanthyl 145 mg, két
qua cho thay céc thdng s duoc dong hoc
AUC!ast, Cmax, Tmax khdng c0 sy khac nhau
gitta thudc thir va thude chang.

Lol cam on

Nghién ctu nay dugc thuc hién tur
ngudn kinh phi cua quy Nafosted thong
qua dé tai “Nghién cizu bao ché va sinh
kha dung cua vién nén chia tiéu phan
nano fenofibrat dat tiéu chudan ham hrong
va dé hoa tan theo dwoc dién My~ mi sb
01/2018/TN.
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ABSTRACT

The Fenofibrate tablet used was a high-tech dosage form, containing fenofibrate
nanoparticles. Its advantage was a high bioavailability that was not affected by meal. This
study aimed to prepare tablets containing fenofibrate nanoparticles with the same dose and
bioavailability as the reference drug (Lipanthyl 145). The study developed a formula of
nano fenofibrate suspension including fenofibrate 1,59, HPC 0,059, HPMC E6 0,025¢g,
water 5g by wet ball milling. The suspension had a size less than 500nm and the ratio of
fenofibrate was nano-sized to 70% after centrifuging at 100 rcf. Fenofibrate granules were
made by fluid-bed granulation from milling suspension and fabricated tablet containing
145 mg of fenofibrate. The tablet had dissolution similar to the reference drug. The oral
bioavailability of the studied tabletswas comparedto the reference drug
in drugs according to the model of double crossover principle, two doses, two drugs, two
periods, two sequences. The results of AUCast (Mg*h/mL), Cmax (M9/mML), Tmax (h) of the
studied tablet and reference drug were (45.473; 5.899; 2.625) and (46.019; 5.814; 2.583)
respectively. This result showed that preparing nano fenofibrate-containing dosage form
equivalent to the reference drug was feasible.

Keywords: Ball milling, bioavailability, lipanthyl 145, nano fenofibrate
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