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Abstracr: In this study, the bilayered push—pull osmotic tablets of 5mg felodipine were prepared
by the double compression method, then the core tablets were coated with cellulose acetate as a
semipermeable membrane. One releasing orifice was drilled by laser on the drug side of the tablets.
The osmotic tablets used felodipine containing low molecular weight PEO (200,000) as the primary
component in the drug layer, high molecular weight PEO (5,000,000) as a swelling agent in the push
layer and natri chloride as osmotic agent in both drug and push layers, with a semi-permeable
membrane coated with a weight gain of 8.5 % and a drilled release orifice of 0.8 mm. The influence
of dissolution conditions on the release profiles of felodipine from the extended release push-pull
osmotic tablets was studied in pH media with different stirring speeds and osmotic pressures. The
study results show that the drug release profile was not affected by the media’s pH and stirring
speeds. However, felodipine released from the osmotic tablets was inversely proportional to the
osmotic pressure of the dissolution medium. Therefore, the drug release from the osmotic tablets
was independent of the media’s pH and stirring speeds, but dependent on the osmotic pressure of
the dissolution medium.
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Danh gia anh hudng cia diéu kién thir hoa tan
dén giai phong dugce chat tir vién felodipin giai phong kéo dai
theo co ché bom tham thau kéo - day
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Tém tit: Vién felodipin 5 mg giai phong kéo dai theo co ché bom thim théu kéo - diy duoc bao
ché dudi dang vién hai 16p, sau ¢ bao mang ban thdm va tao miéng giai phong dugc chat bang k¥
thuat khoan laser. Vién nghién ctru str dung polyethylen oxyd (PEO) c¢6 khdi lugng phan tir thap
(200.000 Da) lam ta dugc phan tan trong 16p chira duoc chéat va PEO c6 khéi lwong phén tir cao
(5.000.000 Da) lam polymer truong n trong 16p déy, natri clorid dong vai trd 1am ta dugc tao ap
suat thim thiu c6 mat & ca 2 16p; khdi lugng mang bao ting 8,5 % so v6i vién nhan; kich thudc
miéng giai phong 1a 0,8 mm. Nghién ctru da danh gia anh huong cua diéu kién thir hoa tan dén giai
phong duoc chit tir vién tham thau bang cach thir hoa tan vién nghién clru trong cic méi trudng co
pH, toc do canh khudy va ap suat tham thdu khac nhau. Két qua nghién ciru cho thiy toc do giai
phong duoc chét tir vién tham thiu khong bi anh hudng boi pH ciia mdi trudong va tde do canh khuay.
Tuy nhién, ndng do chat tao 4p sudt thim thiu trong méi truong cang cao thi tdc d6 giai phong duoc
chat cang giam. Nhu vy, qu4 trinh giai phong dugc chét tir vién nghién ciru phu thude vao ap suét
thim thdu cia moi trudng hoa tan chimg minh co ché tham thau cua vién.

Tir khéa: Felodipin, bom thdm thau kéo - dy, pH, téc d6 canh khudy, 4p sudt tham thau.

1. Pt van dé dén tim & lidu diéu tri, khong gitr nude va mudi,
L ) khong c6 nguy co tich lity thude khi diéu tri kéo

Felodipin la thuoc di€u tri ting huy€t ap co dai,... [1]. Tuy nhién, felodipin rat it tan trong
nhiéu vu di€ém nhu: Khong gay tac dung tryc tiep nude [2], lidu sir dung nhé nén can duogc kiém
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soat toc do giai phong. Trong khi d6, bom tham
thau kéo - ddy 1a hé phan phdi thude co kiém soat
theo co ché thim thiu di dugc phat trién thanh
cong dé kéo dai giai phong cho cac duoc chit co
d6 tan khac nhau, dic biét 1a cac dugc chat it tan
trong nude, giai phong dugce chat theo dong hoc
bac khong, toc do giai phong hau nhu khong bi
anh huong boi diéu kién ¢ duong tiéu hoa, ... [3].

Nham mg dung céng nghé bom thém théu
kéo - déy trong bao ché felodipin dé kiém soat
giai phong dugc chat, chung toi tién hanh nghién
ctru dé tai nay voi muyc tiéu: Panh gia anh hudng
ctia diéu kién thir hoa tan dén giai phong duoc
chat tir vién felodipin 5 mg giai phong kéo dai
theo co ché bom tham thau kéo - day.

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

Felodipin (tiéu chuan Dugc dién My 32),
polyethylen oxyd - PEO (POLYOX™ WSR N-
80 200.000, POLYOX™ WSR Coagulant
5.000.000), cellulose acetat (Opadry® CA),
lactose monohydrat, Avicel PH101, natri clorid,
magnesi stearat, oxyd sat do, aceton, ethanol
96%, nudc cat. Cac ta dugc va dung mdi dat tiéu
chuian Dugc dién, tinh khiét hoa hoc hodc nha
san xut.

2.2. Thiét bi nghién ciru

- Thiét bi bao ché: may dap vién tam sai
Korsch (Pirc), bd chay c¢bi duong kinh 9 mm;
may bao phim Vanguard (My); tii siy Binder
(btic); b ray cac cd, bat str, dung cu thuy tinh
cac loai.

- Thiét bi danh gia: may do d6 cimg vién nén
Pharma Test PTB (Ptc); kinh hién vi KRUSS
(btic); may do pH InoLab PH 730; may thir hoa
tan ty dong VanKel - Varian VK 7010 (My).
2.3. Phwrong phap nghién ciru

2.3.1. Phirong phdp bao ché

Véi thiét ké dang vién tham thau kéo - day,
vién nhan cau tao goém hai 16p: Lop chira dugc
chat va 16p day.

- Cong thire bao ché vién felodipin 5 mg giai
phéng kéo dai:

Bang 1. Thanh phan cong thirc bao ché vién
felodipin 5 mg giai phong kéo dai

) Khdi lugng (mg)

Thanh phén 1 vién Lép chia o
dlcry(_)’pcccllllét Lép day

Felodipin 5 0
PEO 200.000 90 0
PEO 5.000.000 0 50
Natri clorid 15 15
Lactose monohydrat 45 30
Avicel PH101 25 15
Magnesi stearat 0,9 0,55
Oxyd sit do 0 0,55

- Bao ché vién nhan hai l6p: sit dung phuong
phap dép thang, mdi cong thirc bao ché 100 vién.
Felodipin dugc nghién va rdy qua ray 180 um.
Cén va tron déu riéng cac thanh phan cua 16p
chira dugc chét va 16p day theo nguyén tic tron
bot kép (trur ta dugce tron). Oxyd sat duge dua
vao 16p ddy dé c6 mau phén biét trong qué trinh
khoan laser. Vién duoc dap hai 16p biang may dap
vién tdm sai Korsch (Ptic) v6i bo chay cdi mit
khum, duong kinh 9 mm: Tron ta dugc tron, can
khéi lugng ting 16p, cho 16p duoc chét vao cdi
dap so bo, thém tiép 16p day, dap hoan chinh
thu dugc vién nhan hai 16p, diéu chinh lyc dap
dé thu duoc vién co luc gdy v& vién trong
khoang 10 = 1 kP.

- Bao mang ban tham: bang phuong phap
bao phim véi polymer 1a cellulose acetat trong
dung méi 12 hdn hop aceton - nude, ndng d6 dich
bao 13 5% polymer. Str dung thiét bi bao véi cac
thong s6 chinh nhu: Tdc d6 quay cua ndi bao la
5 vong/phut, tde do phun dich 2 mL/phtt, nhiét
d6 khi vao 50 °C, nhiét do khi ra 40 °C, &p suit
khi nén 1,8 atm, luu lwong gi6 vao 12 m%/gid, luu
luong gid ra 15 m%/gid. Vién sau khi dat khéi
lwgng mang bao tang 8,5 % so véi vién nhan
dugc dé 6n dinh mang bao 24 gid & 40 °C.

- Khoan mié¢ng giai phong: Khoan miéng giai
phong chinh gitra bé mat 16p chira duoc chat
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bang ky thuat khoan laser. Cai dat thong sb
duong kinh 16 khoan 0,8 mm, lya chon mirc ning
lwong chuim tia thich hop, diéu chinh tiéu cu thau
kinh hoi tu bang thudc ciia may dé chum tia tac
dong tai mang bao.

2.3.2. Phuwong phap danh gia
2.3.2.1. B¢ curng vién nhdn

Do d9 cimg vién bang méay Pharma Test PTB,
yéu cau lyc gy v vién trong khoang 10 + 1 kP.

2.3.2.2. b6 day mang bao

b6 day mang bao dugc tinh can clr vao khéi
luong vién tang 1én sau khi bao. Phan tram khoi
lugng vién tang 1én sau khi bao dugc tinh theo
cong thtrc:

m, —m, %100
ml

Trong d6: mi, m 1a khdi luong trung binh
vién trude va sau khi bao.

2.3.2.3. Buong kinh miéng gidi phong

Kiém tra dudng kinh miéng gidi phong bang
kinh h1en vi quang hoc vdi ngudn sang chiéu tir
trén xuong, do & vat kinh 4x. Tién hanh do 10
vi’én, tinh gia tri trung binh, d6 1éch chuan tuong
doi (Relative Standard Deviation - RSD).

2.3.2.4. Thir hoa tan

Tién hanh thir hoa tan vién bao ché vai cac
diéu kién thir khac nhau dé danh gia anh huong
clia cac yéu t6 moi truong dén kha nang kiém
so4t giai phong clia vién tham thau.

Hinh 1. Thiét bi canh khudy va gio tinh chira vién.

i) Thiét bi: may thir hoa tan tu dong VanKel
- Varian VK 7010 véi thiét bi canh khudy, lip
thém gio6 tinh dyng vién duoc ché tao theo mé ta
trong Dugc dién My 36 [4] vao cdc dung mbi
truong (Hinh 1).

i) Diéu kién:

- Ché d6 tha vién bang tay, dat vién thudc
theo dudng chéo ngang ciia gio (theo Dugc dién
My 36).

- Méi truong hoa tan: 500 mL dung dich dém
phosphat 0,1 M pH 6,5 c6 1 % natri lauryl sulfat.

+ Ddnh gid dnh hiong ciia toc dg khudy: thix
hoa tan vién tham thiu voi toc d6 khudy 50, 75
va 100 vong/phdt.

+ Pdnh gia anh huong cua pH moi truong
hoa tan: thir hoa tan vién tham thau trong cac
moi truong c6 pH khac nhau: dung dich HCI pH
1,2; dém phosphat pH 4,5 va 6.5.

+ Ddnh gid danh hieong ciia dp sudt tham thiu
clia méi triong hoa tan: thir hoa tan vién tham
thau trong cac méi trudng cé ap suit thim thau
khéc nhau, bang cach cho vao mdi truong hoa
tan lugng natri clorid khac nhau: 0, 20, 40 mg.

- Nhiét d0 moi truong hoa tan: 37 + 0,5 °C.

- Thoi gian th: 12 gio, thoi gian hit mau va
do quang tu dong 1 giovlan.

iii) Pinh luong: bang phuong phap quang
phé & budc song hap thy cuc dai.

Budc song phan tich dwgc xac dinh bang
cach quét phd dung dich felodipin chuén ndng do
5 pug/mL trong moi trudong hoa tan trong khoang
budc song 200 - 500 nm bang thiét bi do quang
phd hép thu UV - Vis, tir 6 lya chon budc song
hép thu cuc dai. Ty 1€ (%) felodipin hoa tan tai
mdi thoi diém dugc xac dinh cin cir vao dung
dich felodipin chuan nong d6 5 pg/mL.

iv) So sanh 2 duong cong giai phong in vitro:

Hé sb tuong dong (f2) dugc quy dinh boi
FDA va Co quan danh gia cac san phim y hoc
Chau Au (EMEA) nhu 1 tiéu chi dé danh gia sy
gidng nhau gitta hai d6 thi hoa tan. Chi sé f2 ¢6
thé dugc tinh theo cong thirc:

i=1

-0,5
f, =50xIg [1 iZ(R T)} x100
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Trong d6, n 1a s6 diém 1dy mau; Ri va Tila %
dugc chat hoa tan cta ché pham dbi chiéu va ché
pham thir tai thoi diém 1dy mau th i.

Xéc dinh f2 véi it nhat 3 diém lay mau, han
ché dé khong c6 nhiéu hon mot diém lay mau sau
thoi diém 85 % lugng dugc chat da hoa tan. Gia
tri f»trong khoang 0 - 100, f> > 50 thi hai d6 thi
hoa tan dugc coi la gidng nhau, f, cang cao thi
hai d6 thi cang giéng nhau [4-6].

3. Két qua va ban luin
Qua trinh giai phong duoc chat tir hé tham

thau c6 vu di€ém la khong phu thudc vao cac yéu

100,0

4

% dwoc chét giai phong
S
[=}

t6 moi truong bén ngoai nhu pH va nhu dong
dudng tiéu hoda, tuy nhién lai bi anh huong boi
ap suat thim thiu moi trudong. Pé danh gia anh
hudng clia cac yéu té moi truong bén ngoai, tién
hanh thir hoa tan vién nghién ctru trong cadc moi
truong c6 pH, toc d6 khudy va ap suat tham thau
khac nhau.

3.1. Anh huéng ciia pH méi truong hoa tan

So sanh két qua thir hoa tan mau vién bao ché
¢ cac moi truong co pH khac nhau: pH 1,2; 4,5
va 6,5. Két qua dugc trinh bay trong Hinh 2.

10 12

Thoi gian (gio)

Hinh 2. D) thi giai phong duoc chit ciia vién nghién ctru trong cac méi truong c6 pH khac nhau (n = 6).

Tir két qua thir hoa tan vién nghién ciru trong
cac moi truong pH khac nhau, ta c6 gia tri f2
tuong quan giita cac do thi la: f> (pH 1,2/4,5) =
62,51, f2 (pH 1,2/6,5) = 65,50, f2 (pH 4,5/6,5) =
88,36. Cac gia tri f, déu trong khoang 50 - 100,
chtng t6 cac dd thi giai phong dugc chat gidng
nhau. Do d6, khi ¢6 mit chit dién hoat dé mé
phong diéu kién in vivo, pH mai truong hoa tan
khong anh huong dén ty 1& giai phong dugc chat
tlr vién thdm thau.

3.2. Anh hudng ciia toc do canh khudy

So sanh két qua thir hoa tan vién nghién ctru
véi téc do khudy khac nhau: 50, 75 va 100
vong/phut. Két qua dugc trinh bay trong Hinh 3.

Tir két qua thir hoa tan, tinh gia tri f; tuong
quan gitra 2 d thi giai phong dugc chét ta co: f
(50/75 rpm) = 78,71, > (50/100 rpm) = 61,95; f,
(75/100 rpm) = 72,83. Cac gié tri f, ndm trong
khoang 50 - 100, do vdy cac dd thi giai phong
trén 14 giéng nhau. Nhu viy, tbc d6 khudy khong
anh hudng dén ty 18 giai phong dugc chat tir vién
tham thau.
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100,0
—@— 50 vong/phut

75\ h
80,0 5 vong/phut

o
o
[=)

% dwoc chit giai phong

—&— 100 vong/phut
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6
Thoi gian (gio)

10

12

Hinh 3. D4 thi giai phong duoc chét ciia vién nghién ctru trong

cac moi truong co toc do

100,0 -
—8—0 mg NaCl
80.0 20 mg NaCl
%” ’ —o— 40 mg NaCl
=
=3
‘£ 60,0
<=
=
(5]
£. 40,0
5
=
N
20,0

canh khuay khac nhau (n = 6).

N B

Hinh 4. D) thi giai phong dugc chét

Thoi gian (gio)

cua vién nghién ctru trong cac moi truong

c6 ap suat tham thau khac nhau (n = 6).

3.3. Anh huong cia dp sudt tham thiu méi
truong hoa tan

Pé tao cac moi trudng hoa tan ¢ ap suat
thAm thau khac nhau, thém vao méi truong hoa
tan lugng natri clorid khac nhau: 20 mg, 40 mg.
Tién hanh thir hoa tan vién nghién ciru & cac moi
truong ndy rdi so sanh voi mau vién ¢ méi
truong hoa tan khong co natri clorid. Két qua
duogc trinh bay trong Hinh 4.

Két qua ¢ Hinh 4 cho thdy: Su c6 mit natri
clorid trong mdi trudng hoa tan 1am giam tbc do
giai phong duoc chét, ndng do natri clorid cang
cao thi tbc do giai phong cang cham. Nguyén
nhan 1a do sy c6 mat natri clorid trong moi
truong hoa tan 1am giam chénh 1&ch 4p suét thim
thau giira trong va ngoai mang, nudc bi kéo vao
trong vién nhan cham lai khién té¢c do giai phong
giam di. Do d6, nong do chat tao ap suit tham
thdu trong moi trudng hoa tan cang cao thi toc
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d6 giai phong duge chat cang giam. Qué trinh
giai phong dugc chat tir bom tham thau kéo - day
phu thudc vao ap suat thim thiu ciia moi truong
hoa tan chig minh co ché tham thau cua vién.

4. Két ludn

Nghién ciru di danh gia anh hudng caa diéu
kién hoa tan dén kha ning giai phong duoc chat
tu vién felodipin 5 mg giai phong kéo dai theo
co ché bom tham thu kéo - day. Két qua nghién
ctru cho thay toc d6 giai phong dugc chat tir vién
nghién ctru khong thay doi khi tién hanh ¢ moi
truong pH va tée do canh khudy khac nhau. Diéu
nay chimg minh rang qua trinh giai phong duoc
chat tir vién thadm thau kéo - day khong bi anh
huong boi pH duong ti€u hoa va nhu dong rudt,
day 14 wu diém cua hé tham thau so véi cac dang
bao ché giai phong kéo dai str dung qua duong
ubng. Tuy nhién, ap sudt thim thiu cua moi
truong lai anh huong dén toc do giai phong. giai
phong duge chat tir bom tham thau kéo - day ty
1¢ nghich véi ap suit thim thau ctia méi truong
hoa tan. Két qua ndy cling chimg minh co ché
giai phong dugce chit dua trén sy chénh léch ap
sudt tham thiu qua mang ban tham.
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